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INTRODUCTION

Background: The soybean was introduced to North
America in 1765 by Samuel Bowen, a seaman
employed by the East India Company, who brought
soybeans to Savannah, The Colony of Georgia, from
China via London (Hymowitz & Harlan 1983). The
second soybean introduction to North America was
by Benjamin Franklin. In 1770 he sent seeds from
London to the botanist John Bartram in Philadelphia,
Pennsylvania. In 1851 the soybean was introduced to
Illinois (via California), and thence to the rest of the
Corn Belt by Benjamin Franklin Edwards (Hymowitz
1987). By the year 1889 there were only a small number
of soybean varieties in North America and none of them
had names.
In 1890 C.C. Georgeson et al. described four soy beans,
two of which he had brought to Kansas from Japan
where he had been a professor. Two of the soy beans
had Japanese names and two had descriptive / generic
English names.
Also in 1890 William P. Brooks described two soja beans
which he had brought to Massachusetts from Japan.
One soy bean variety had a Japanese name and one had
a descriptive / generic English name.

The single biggest strength of this book is the earliest
known date that each new, named soybean variety was
mentioned in print or old letters. Working over several
decades, we have searched our SoyaScan database
of more than 110,000 records to find the earliest date
mentioned. Moreover, we carefully cite the source of
our information on each variety.
Which soybean varieties are mentioned most often in
the literature? The following is a list of the number
of different documents in this book in which the most
popular varieties are mentioned – in descending order
of popularity:
Ito San – 512
Manchu – 482
Mammoth Yellow – 404
Haberlandt – 323
Peking – 303
Virginia – 296
Wilson – 295
Biloxi – 293
Hollybrook – 280

Medium Green – 232
Mandarin – 224
Otootan – 212
Black Eyebrow – 196
What is a variety? All domesticated soybeans are members
of the same genus and species – Glycine max (Merr.).
However, just as there are many types of apples (Granny
Smith, McIntosh, Golden Delicious), so there are many
varieties (called “cultivars” – cultivated varieties –
by professionals) of soybeans – each having slightly
different characteristics and germplasm. Only the most
promising or widely cultivated varieties are given names.
Varieties can be crossed by traditional plant breeders to
create new varieties with desired traits. For example, a
gene for drought resistance can be backcrossed into a
high-yielding variety.
It is very important that each variety is given a name (or
number) that is widely agreed upon and “breeds true”
– so that its behavior can be determined under various
conditions. During the period 1907 to 1923 Piper, Morse
and co-workers at state agricultural experiment stations,
as they got new varieties from East Asia, tried to figure
out names, decide where each grew best (sensitive to
latitude) maturity, color and what each was best for.
Very exacting and detailed work as you will see from
the letters still neatly preserved with excellent indexes
and finding aids in the National Archives Building in
Washington, D.C. They were photographed and sent
to us by Matt Roth (contributed 206) and Jacob Jones
(contributed 62).
This new edition offers a fascinating look, based on letters
from the National Archives, of how new varieties were
sent by Piper and Morse from Arlington Farm, Virginia,
to high ranking officials at the various state experiment
stations west of the Mississippi River – and mostly in
southern states initially. In this edition we were able to
push back the earliest date that 34 soybean varieties were
mentioned. We have boldfaced those dates. For our most
detailed description of a variety see Early Brown.
Do most soybeans have yellow seed coats? No. The wild
ancestors of the soybean all have black seed coats.
Since the late 1970s, almost all the soybeans in the USA
have had yellow seed coats. Most Americans, including
soybean farmers, have never heard of soybeans that were
black, green, brown, white, red, bicolored, or mottled.
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But have yellow soybeans always predominated in
America?
“Previous to the numerous introductions by the United
States Department of Agriculture beginning in 1898,
not more than eight varieties of soy beans were grown
in the United States, namely, Ito San, Mammoth, and
Butterball, with yellow seeds; Buckshot and Kingston,
with black seeds; Guelph or Medium Green, with green
seeds; and Eda and Ogemaw, with brown seeds.” Thus
of these eight pre-1898 varieties, 3 varieties (37.5%)
had yellow seeds, 2 varieties (25%) had black seeds, 2
varieties (25%) had brown seeds, and 1 variety (12.5%)
had green seeds (Piper & Morse 1910).
The following list shows the earliest known date that each
early, named soybean variety was mentioned in print
or old letters, followed (if known) by the color of the
seedcoat / seed and hilum (seed scar). Our focus is on
those mentioned before 1924. Notice that many early
soybean names describe the time of maturity (early,
medium early, etc), the color of the seed, and/or the seed
size. This table also cites key publications about soybean
varieties.
1890 Dec. Yellow Soy Bean – Yellow
1890 Dec. Eda Mame – Yellow (straw), hilum pale
1890 Dec. Kiyusuke Daizu
1891 Yamagata Cha-daidzu – Brown
1892 Green Samarow – Green
1892 April. Medium Early White
1892 April. Medium White
1892 April. Medium Black – Black
1892 April. Medium Green – Green (chromium)
1892 Oct. American Coffee Berry
1893 May. Early White – Yellow (straw), hilum pale
1896. German Coffee Berry
1896 Extra Early Dwarf – Brown (chocolate)
1897 March. Medium Early Black – Black
1897 March. Medium Early Green – Green
1897 Sept. Mammoth – Yellow (straw), hilum tawny
1897 fall – The Section of Foreign Seed and Plant
Introduction (FSPI) is organized within the USDA in
Washington, DC, with David Fairchild in charge. Its
mission is to centralize introduction activities. The new
Section is within the Seed Division. On 22 March 1898
Congress allocates $20,000 for the collection, purchase,
testing, and preparation of foreign seeds, plants, bulbs,
shrubs, and trees.
1897. Medium Late Black – Black
1898. – The Section soon began publishing its periodical
Foreign Seeds and Plants Imported by the Section of
Seed and Plant Introduction – the single best source of
information on early soybean introductions to the USA.
A permanent sequential S.P.I. number was assigned to

each new seed or plant introduced. The earliest Seed
and Plant Inventory numbers for “Glycine hispida - Soja
bean” are #480 (received March 1898 through Prof.
N.E. Hansen, from South Ussurie, Siberia) and #64756 (received March 4, 1898, through Hon. A.E. Buck,
from Tokyo, Japan). Over the next century many new
soybean varieties entered the USDA through this route,
each bearing an S.P.I. number. All were tested (mostly at
USDA plant introduction gardens) for their adaptability
to U.S. growing conditions. Only the most promising
were given a name.
1899 Dec. Early Dwarf
1899 Dec. Late Mammoth
1900 Black. – Black (shiny)
1900 Yellow
1900 March. Early Yellow – Yellow (straw), hilum pale
1901 March. Asahi
1901 March. Best Green – Yellow (olive), hilum pale
1901 March. Nalrade
1901 March. Tamarat Sukun
1902 Early Green – Green
1902 Feb. Early Black – Black
1902 April. Medium Early Yellow – Yellow (straw)
1902 April. Extra Early Black – Black
1902 April. Ito San – Yellow (straw), hilum pale
1902 April. Bakaziro/Bakajiro – Yellow (straw)
1902 April. Gosha – Yellow (straw)
1902 April. Green Medium – Yellow (greenish or olive),
hilum pale
1902 April. Rokugatsu
1902 April. Black Round
1902 April. Yoshioka
1902 Aug. Early Brown – Brown (auburn / reddish brown)
1902 Dec. Mammoth Yellow – Yellow (straw)
1903. Olive Medium – Olive, shading to brown
1903. Wisconsin Black – Black, hilum black
1903 April. Medium Yellow – Yellow (straw)
1904. Hankow – Brown with black banding or mottling,
hilum black
1904. Ogemaw – Brown (chocolate). Introduced in 1902.
1904 March. Flat Black
1904 March. Green
1905 May. Southern Prolific – Yellow (straw), hilum light
brown
1905. Hollybrook Early – Yellow (straw), hilum tawny to
cinnamon brown
1906 June. Hollybrook – Yellow (straw), hilum tawny
1907 March. Very Dwarf Brown – Brown
1907 May. Amherst – Yellow (straw)
1907 May. Baird – Brown
1907 May. Brownie – Brown
1907 May. Buckshot – Black
1907 May. Butterball – Yellow
1907 May. Ebony – Black
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1907 May. Eda – Brown
1907 May. Flat King – Black
1907 May. Guelph – Green (chromium)
1907 May. Haberlandt – Yellow (straw), hilum dusty brown.
This variety existed by May 1905.
1907 May. Kingston – Black
1907 May. Large Black – Black
1907 May. Manhattan – Yellow (straw)
1907 May. Meyer – Black and Brown in concentric bands or
mottling
1907 May. Nuttall – Black
1907 May. Riceland – Black
1907 May. Samarow – Green
1907 May. Tokyo / Tokio – Yellow (olive), hilum pale
1907 May. Yosho – Yellow (olive)
1907 May 27 – “Soy Bean Varieties,” by Carleton R. Ball is
published in USDA Bureau of Plant Industry, Bulletin
No. 98. 30 p. This publication started a new system for
naming soybeans, giving them common names such as
Buckshot, Ogemaw, and Ito San. It first classified and
then described all of the 23 known soybeans that had
a name, first by color (there were 6 black and 6 yellow
varieties), within color by seed size, and within seed
size by maturity. This is the earliest document seen
which tries to standardize early soybean varietal names /
nomenclature to prevent confusion. It also gives a list of
29 synonyms, and of 86 S.P. I. numbers. Four full-page
photos show the pods (side view) and seeds (side and
front views) of (typically) five soybean varieties.
1907 Dec. Acme – Yellow (straw)
1908 March. Cloud – Black
1908. Brown – Brown
1908 March. Medium Brown – Brown
1908 March. Barchet – Brown (olive)
1908 April. Tashing – Green (chromium)
1908 April. Edward – Yellow (straw)
1908 July. Shanghai – Black
1909 March. Sherwood – Yellow (straw)
1909 March. Wilson – Black (jet), hilum black
1909 March. Jet – Black
1909 March. Duggar – Brown (olive)
1909 March. Austin – Yellow (olive)
1909 April. Morse – Yellow (olive), hilum tawny to brown
1909 April. Brooks – Yellow (straw)
1909 April. Brindle – Brown and black
1909 April. Chestnut – Brown (russet)
1909 April. Habaro – Yellow (straw), hilum dusky brown
1909 April. Hongkong – Black
1909 April. Hope – Yellow (olive)
1909 April. Merko – Brown (olive)
1909 April. Pingsu – Black
1909 April. Shingto (Yellow (olive)
1909 April. Taha
1909 May. Swan – Yellow (straw)

1909 May. Trenton – Brown
1909 Oct. 7 – “Soy Beans,” by Piper & Nielsen is published
as Farmers’ Bulletin (USDA) No. 372. 26 p. It describes
12 soy bean varieties, and states that USDA has tested
nearly 200 soy bean varieties during the past three years.
1910 March. Peking / Pekin – Black
1910 April. Hansen – Brown
1910 April. Chernie – Black
1910 April. Farnham – Yellow (straw)
1910 Dec. Arlington – Black
1910 Dec. Auburn – Black, hilum pale
1910 Dec. Columbia – Green (chromium)
1910 Dec. Elton – Yellow (straw), hilum pale
1910 Dec. Fairchild – Black
1910 Dec. Flava – Yellow (straw)
1910 Dec. Lowrie – Yellow (olive)
1910 Dec. Morgan – Yellow (olive)
1910 Dec. Natsu – Yellow (straw)
1910 Dec. Nemo – Yellow (olive)
1910 Dec. Nielson – Yellow (olive)
1910 Dec. Nigra – Black
1910 Dec. Okute or O’Kute – Yellow (olive)
1910 Dec. Sedo – Brown (deep)
1910 Dec. Stuart – Yellow (olive)
1910 Dec. Vireo – Yellow (olive)
1910 Dec. 21 – “The Soy Bean: History, Varieties, and
Field Studies,” by Piper & Morse is published in USDA
Bureau of Plant Industry, Bulletin No. 197. 84 p. This
is the most important document ever published on early
soybean varieties in the USA.
1910. Mongol – Yellow to olive green
1910. Wing’s Mikado
1910. Wing’s Mongol
1910. Wing’s Sable
1911 Jan. Edna – Black
1911. Wing’s Extra Select Sable – Black
1912 Feb. Sooty – Black (rusty), hilum black.
1912 Feb. Virginia – Brown (olive)
1912 May. Black Eyebrow – Black, hilum brown
1913. Early Dwarf Green – Green
1913. March. Mikado – Yellow (straw), hilum cinnamon
brown
1913. Oct. Kentucky
1914. O.A.C. 81
1914. Quebec No. 537
1914. Quebec No. 92 – Yellow, hilum dark
1914. March. Perley’s Mongol
1914. March. Otootan – Black, hilum black
1914 May. Chiquita – Yellow (straw), hilum cinnamon
brown
1914 Dec. Ohio 9035
1914 Dec. Tarheel – Black, hilum black
1914 Dec. Claud
1914. Medium Early Brown - Brown
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1914? Royal – Black.
1915 Jan. Biloxi – Brown (chocolate)
1915 Jan. Manchu – Yellow (straw), hilum black
1915 June. Tarheel Black – Black, hilum black
1915. Wing’s Royal – Black
1916 Jan. Wing’s Pedigreed Sable – Black
1916 April. Ohio 9001 – Yellow
1916 April. Manchuria
1916 April. Ohio 9016 – Yellow
1916 Sept. White Eyebrow – Brown (olive)
1916 Dec. Lexington – Yellow (olive), hilum tawny
1917 Jan. 1 – W.J. Morse writes in a letter: “Dear Prof.
Burleson [at Auburn, Alabama]: During the winter of
1914 this office received about 300 introductions of
soy beans from China [many from Frank N. Meyer],
Manchuria, Japan and Korea. Variety tests conducted
with these introductions showed that most of them were
new sorts and very few identical with each other or
with previous introductions. These varieties have now
been tested out at Arlington Farm for three years and
many of them show very great promise either as hay or
seed varieties in comparison with those varieties now
generally grown in this country.”
1917 Jan. Wilson-Five – Black
1917 March. Indiana Hollybrook – Yellow (straw), hilum
tawny
1917 April. A.K. – Yellow (straw), hilum pale
1918. Black Ebony – Black
1918 July. Hahto – Yellow (olive), hilum black
1918 July. Yokoten – Yellow (straw), hilum cinnamon brown
1918 July. – “The Soy Bean: Its Culture and Uses,” by W.J.
Morse is published in Farmers’ Bulletin (USDA) No.
973. 32 p. It describes 22 varieties of soybeans.
1919 Jan. Hoosier
1919 Jan. Mandarin – Yellow (straw), hilum pale
1919 Jan. O.A.C. 111 – Yellow (straw), hilum pale
1919 Jan. Easycook or Easy Cook – Yellow (straw), hilum
cinnamon brown
1919 June. Mammoth Brown – Brown (russet)
1920 March. Minnesota 166 and 167
1920 June. Kentucky A
1920 July. Patuxent – Yellow
1921 March. Saskatoon – Yellow
1921 April. Askarben – Yellow (straw), hilum pale
1921 April. Soysota
1921 April. Minsoy – Yellow (straw), hilum cinnamon brown
1921 May. Dunfield – Yellow (straw), hilum light brown
1921 May. Pinpu
1921 May. Wea – Yellow (straw), hilum dark olive
1922 Nov. O.A.C. 211 – Yellow
1922 Dec. Midwest – Yellow (straw), hilum tawny to
cinnamon brown
1923 Feb. – The Soybean, by Piper & Morse is published.
This is the first comprehensive book about the soybean

written in English, and the most important book on
soybeans and soyfoods written up to this time. It
describes 43 soybean varieties and lists 7 synonyms.
1923 March. Hamilton – Brown or auburn (reddish brown)
1923 March. Hurrelbrink
1927 April. – Soy Beans: Culture and Varieties, by W.J.
Morse is published as Farmer’ Bulletin (USDA) No.
1520. 34 p. It describes 59 soybean varieties and lists 44
synonyms.
1929 Sept. Laredo – Black
1935 Aug. Rokusun (large seeded) – Yellow (straw), hilum
brown
1935 Aug. – “Green vegetable Soybeans, by W.J. Morse,
is published in Proceedings of the American Soybean
Association (p. 44-45). This is the earliest document
seen that mentions large-seeded, vegetable-type
soybeans in the USA.
1936 March. Bansei (large seeded) – Yellow (straw), hilum
pale / colorless to light
1936 March. Chusei (large seeded) – Yellow (straw), hilum
yellow
1936 April. Chame (large seeded) – Brown, hilum brown
1936 April. Fuji (large seeded) – Green, hilum black
1936 April. Goku (large seeded) – Yellow (straw), hilum
yellow
1936 April. Hakote (large seeded) – Yellow (olive), hilum
black
1936 April. Higan (large seeded) – Yellow (straw), hilum
brown
1936 April. Hiro (large seeded) – Black
1936 April. Hokkaido (large seeded) – Yellow, hilum,
colorless
1936 April. Jogun (large seeded) – Yellow (straw), hilum
pale / colorless
1936 April. Kanro (large seeded) – Yellow (straw), hilum
pale to brown
1936 April. Kura (large seeded) – Black plus olive yellow,
hilum black
1936 April. Nanda (large seeded) – Yellow (straw), hilum
pale
1936 April. Osaya (large seeded) – Yellow (straw), hilum
yellow
1936 April. Sato (large seeded) – Black, hilum black
1936 April. Shiro (large seeded) – Yellow (olive), hilum
brown or black
1936 April. Sousei (large seeded) – Yellow (olive), hilum
brown
1936 April. Suru (large seeded) – Yellow (straw)
1936 April. Toku (large seeded) – Yellow (straw), hilum
brown
1936 April. Waseda (large seeded) – Yellow (straw), hilum
pale to brown
1936 April. – “Soybean introductions named in January
1936,” W.J. Morse issued as a 2-page leaflet by USDA
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Bureau of Plant Industry, Division of Forage Crops
and Diseases. The named introductions include 20 new
large-seeded vegetable-type soybeans. Dorsett and
Morse obtained most of these in Japan during their trip
to Asia in 1929-1931.
1937. Agate (large seeded) – Yellow (straw) and brown,
hilum brown
1937 June. Giant Green (large seeded) – Green, hilum black
1937 June. Funk Delicious / Funk’s Delicious (large seeded)
– Yellow (straw), hilum pale
1938 May. Illington (large seeded)
1938 May. Imperial (large seeded) – Yellow (straw), hilum
pale
1938 May. Tortoise Egg (large seeded)
1938 May. Willomi (large seeded) – Yellow (straw), hilum
pale-brown
1938 May. – “A study of Soybeans with Reference to their
Use as Food,” by Woodruff and Klass is published as
Illinois Agricultural Experiment Station, Bulletin No.
443 (p. 421-67). In it they list 17 soybean varieties, six
of which showed special merit for table use. Four are
new large-seeded vegetable-type soybeans.
1938 Sept. Sioux (large seeded) – Yellow (olive), hilum
black
1938 Sept. Aoda (large seeded) – Green, hilum light brown
1939 March. Emperor (large seeded) – Yellow (straw), hilum
light brown
1939 March. – “Eighteen varieties of Edible Soybeans:
Their Adaptability, Acceptability and Characteristics,”
by Lloyd and Burlison is published as Illinois
Agricultural Experiment Station, Bulletin No. 453 (p.
385-349). This is the most complete and interesting
report on this subject published up to this time.
1941 July. Etum or Eatum (large seeded) – Yellow (straw),
hilum light brown
1941 July. Green and Black (large seeded) – Green and/or
black
1941 July. Jackson (large seeded) – Green, with black hilum
and green cotyledons
1941 July. Jefferson (large seeded)
1941 July. Kanum (large seeded) – Yellow (straw), hilum
light brown
1941 July. Sac (large seeded) – Yellow (olive), hilum black
1941 July. Seminole (large seeded) – Yellow (straw), hilum
brown
1941 July. Tastee (large seeded) – Yellow (olive), hilum
black
1941 July. Wolverine (large seeded) – Yellow (straw), hilum
pale to light brown
1941 July. Yellow Marvel (large seeded) – Yellow
1941 July. – “Shanghaied… a Super Food,” by W.J. Morse
is published in Soybean Digest (p. 4-5, 10). The “super
food” is green vegetable soybeans from large-seeded
edible-type soybeans. A table shows 42 “edible varieties

classified according to maturity.” Ten of these are first
mentioned here.
1942 April. Cherokee (large seeded) – Green, hilum brown
1943 Nov. Mendota (large seeded) – Yellow (straw), hilum
light brown to brown
1945 Jan. Sanga (large seeded)
1945 June. Delsoy (large seeded) – Yellow (straw), hilum
dark brown
1948 May. – “Soybean Varietal Names Used to Date,”
by W.J. Morse is published as Appendix to the
mimeographed report of the Fourth Work Planning
Conference of the North Central States Collaborators of
the U.S. Regional Soybean Laboratory, Urbana, Illinois.
RSLM 148 (9 p.). A treasure trove of soybean variety
names, P.I. numbers, and synonyms
1948 Aug. – “Soybean Varieties: Descriptions, Synonyms
and Names of Obsolete or Old and Seldom Grown
Varieties,” by USDA Production and Marketing
Administration [Grain Branch] is published as a 25page booklet. It contains: Description of varieties (129
varieties). Synonyms of variety names (120 synonyms).
Obsolete or old or seldom grown varieties (149
varieties).
1949. – The Soybean Germplasm Collection is established
in two locations: Urbana, Illinois and Stoneville,
Mississippi. The objective is “to collect and maintain
all significantly different soybean strains from
throughout the world…” “Prior to 1949 no consistent
attempt was made to preserve soybean germplasm, and
many introductions and old domestic varieties were
discarded.” “A total of 1,524 PI strains or domestic
varieties derived from PI strains were recovered and
are now in the collection. This compares with 7,867
introductions made from 1898 to 1944.” The collection
is divided into six parts, including wild soybeans and
perennial Glycine species (Bernard et al. 1987. p. 1).
1953 June. Harosoy
1956 April. Kanrich (large seeded) – Yellow, hilum yellow
1956 April. Kim (large seeded) – Green with black hilum
1967 Feb. Disoy (large seeded) – Yellow, hilum yellow
1967 Feb. Magna (large seeded) – Yellow
1967 Feb. Prize (large seeded) – Yellow, hilum pale/clear
1967 May. Verde (large seeded) – Green, hilum light buff,
with green cotyledons
1969 May. Provar (high protein) – Yellow (dull), hilum
brown and large
1969 July. Protana (high protein) – Yellow (shiny), with
imperfect black hilum
1970 Feb. Kahala (large seeded)
1970 Feb. Kaikoo (large seeded)
1970 Feb. Kailua (large seeded)
1970 Feb. Mokapu Summer (large seeded)
1975 July. Emerald (large seeded) – Green (green
cotyledons), hilum black
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1976 April. Grande (large seeded) – Yellow (light with dull
luster), hilum light tan
1977. Maple Arrow – Yellow
1978 Oct. Vinton (large seeded) – Yellow (dull), hilum
yellow
1981 Aug. Vinton 81 (large seeded) – Yellow (dull), hilum
yellow
1984 Dec. – “Dorsett-Morse soybean collection trip to East
Asia: 50 year retrospective,” by Theodore Hymowitz
is published in Economic Botany (p. 378-88). The two
plant explorers collected 4,451 soybean accessions
and sent them to the USA to be given SPI numbers.
Until about 1950 the collection was used primarily for
the development of vegetable type soybean cultivars.
During this period many of the accessions were lost.
As of 1984 only 945 of the original 4,451 accessions
are available in the United States soybean germplasm
collection. The entire trip cost about $25,000 – an
investment that has repaid itself many times over.
1986 Jan. Merrimax (large seeded) – Yellow (glossy), hilum
buff
1988 Oct. – “Origins and Pedigrees of Public Soybean
Varieties in the United States and Canada, by Richard L.
Bernard et al. is published as USDA Technical Bulletin
No. 1746. 68 p. Excellent – maybe the single best work
on this subject. Tables 3 and 4 (p. 4-30) correspond to
the information in this book, however the “Year named
or released” is not nearly as accurate as the dates given
the present book.
1989 Nov. Harovinton (large seeded) – Yellow (dull), hilum
yellow
1991 March. Proto (high protein) – Yellow (dull), hilum buff
2000 May. Gardensoy (large seeded) – Green

ABOUT THIS BOOK
This is the most comprehensive book ever published about
the history of early soybean varieties. It has been compiled,
one record at a time over a period of 42 years, in an attempt
to document the history of this interesting subject. It is also
the single most current and useful source of information on
this subject.
This is one of more than 100 books compiled by William
Shurtleff and Akiko Aoyagi, and published by the Soyinfo
Center. It is based on historical principles, listing all known
documents and commercial products in chronological order.
It features detailed information on:

•

54 different document types, both published and
unpublished.

•

2467 published documents - extensively annotated
bibliography. Every known publication on the subject in
every language.

•
•

513 unpublished archival documents.

•

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

Thus, it is a powerful tool for understanding the development
of this subject from its earliest beginnings to the present.
Each bibliographic record in this book contains (in
addition to the typical author, date, title, volume and pages
information) the author’s address, number of references
cited, original title of all non-English language publications
together with an English translation of the title, month and
issue of publication, and the first author’s first name (if
given). For most books, we state if it is illustrated, whether
or not it has an index, and the height in centimeters.
All of the graphics (labels, ads, leaflets, etc) displayed in this
book are on file, organized by subject, chronologically, in the
Soyinfo Center’s Graphics Collection.
For commercial soy products (CSP), each record includes
(if possible) the product name, date of introduction,
manufacturer’s name, address and phone number, and (in
many cases) ingredients, weight, packaging and price,
storage requirements, nutritional composition, and a
description of the label. Sources of additional information on
each product (such as advertisements, articles, patents, etc.)
are also given.
A complete subject/geographical index is also included.
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ABBREVIATIONS USED IN THIS BOOK
A&M = Agricultural and Mechanical
Agric. = Agricultural or Agriculture
Agric. Exp. Station = Agricultural Experiment Station
ARS = Agricultural Research Service
ASA = American Soybean Association
Assoc. = Association, Associate
Asst. = Assistant
Aug. = August
Ave. = Avenue
Blvd. = Boulevard
bu = bushel(s)
ca. = about (circa)
cc = cubic centimeter(s)
Chap. = Chapter
cm = centimeter(s)
Co. = company
Corp. = Corporation
Dec. = December
Dep. or Dept. = Department
Depts. = Departments
Div. = Division
Dr. = Drive
E. = East
ed. = edition or editor
e.g. = for example
Exp. = Experiment
Feb. = February
fl oz = fluid ounce(s)
ft = foot or feet
gm = gram(s)
ha = hectare(s)
i.e. = in other words
Inc. = Incorporated
incl. = including
Illust. = Illustrated or Illustration(s)
Inst. = Institute
J. = Journal
J. of the American Oil Chemists’ Soc. = Journal of the
American Oil Chemists’ Society
Jan. = January
kg = kilogram(s)
km = kilometer(s)
Lab. = Laboratory
Labs. = Laboratories
lb = pound(s)
Ltd. = Limited
mcg = microgram(s)
mg = milligram(s)
ml = milliliter(s)

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

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

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

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

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

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

Asterisks at End of Individual References:
1. An asterisk (*) at the end of a record means that
Soyinfo Center does not own that document. Lack of an
asterisk means that Soyinfo Center owns all or part of the
document.
2. An asterisk after eng (eng*) means that Soyinfo Center
has done a partial or complete translation into English of that
document.
3. An asterisk in a listing of the number of references

Soyinfo Center
P.O. Box 234,
Lafayette, CA 94549 USA
Phone: 925-283-2991
Fax: 925-283-9091
www.soyinfocenter.com
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Courtesy Chris Johns/National Geographic
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National Archives Building, Washington, D.C.
Courtesy: Wikipedia
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EARLY NAMED SOYBEAN VARIETIES
IN THE UNITED STATES AND CANADA (1890-2020)

1. Eda Mame: New U.S. domestic soybean variety. 1890.
Renamed Ito San in 1902. Seed color: Yellow (straw), hilum
pale.
• Summary: Sources: Georgeson, C.C.; Cottrell, H.M.;
Shelton, W. 1890. “Experiments with forage plants.” Kansas
Agric. Exp. Station, Bulletin No. 18. p. 173-91. Dec. See
p. 186-88. One of the four soybean varieties described is:
“Edamame.–Seed imported from Japan. Plant stiff, upright,
resembling the preceding [Kuiske Daidzu] in growth, 2 feet
tall; pods cover the plant from base to top, short and woolly,
but broader than the preceding; beans greenish-yellow,
slightly oblong, the size of large pease [sic], two in each pod.
Heavy yielder; early.”
Popenoe, E.A.; Mason, S.C.; Marlatt, F.A. 1891.
“Germination of weeviled peas–Garden notes on potatoes,
beans, and cabbage.” Kansas Agric. Exp. Station, Bulletin
No. 19. p. 193-201. Dec. 1890. See p. 199-200. This variety
was “procured from Japan by Professor Georgeson, and
placed with this department for trial.” Planted May 19th, in
rows three and a half feet apart. “No. 7. Glycine hispida–
’Soy’–’Eda-mame’ (Jap.). Plants about two feet high, erect;
strong growing; dark green; leaflets one to three inches long,
ovate, entire; blossoms minute, white, in very short axillary
racemes; pods one and one-half to two inches long, onehalf to five-eights inches broad, flat, a little curved, densely
hairy, usually containing two or rarely three beans, and borne
so freely as completely to hide the stalk in some cases; the
seeds are one-fourth to three-eighths of an inch long, oval, or
nearly round, smooth, greenish yellow. This was the earliest
of the Soy beans, being fully ripe by August 29th. The plants
continued vigorous through the severest drought of the
summer, seeming to suffer little from it. The average yield
per acre was estimated at 1,669 pounds.”
Georgeson, C.C.; Burtis, F.C.; Shelton, W. 1892. “Test
of some Japanese beans.” Kansas Agric. Exp. Station,
Bulletin No. 32. p. 232-38. Dec. 1891. States the Eda-Mame
may be depended upon to mature seed in Kansas’ latitude
every year. It yields 12.6 bushels (60 pounds per bushel) per
acre.
Flagg, Chas. O.; Towar, J.D.; Tucker, Geo. M. 1895.
“Field experiments.” Rhode Island Agric. Exp. Station,
Annual Report 7:111-28. For the year 1894. See p. 114-19.
Page 116 contains a table enumerating various traits of both
the Eda-Mame plant and bean. Page 119 states that Eda
mame is a variety of Asiatic bean similar to the soja beans.
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:

History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 28. “Ito San:
Ito San was among the varieties introduced in 1899 by Prof.
W.P. Brooks of Amherst, Massachusetts, and by him called
Early Yellow. Later Mr. E.E. Evans secured seed of it and in
1902 called it Ito San.” Prof. C.C. Georgeson of the Kansas
Agricultural Experiment Station introduced “Eda Mame,
Yellow Soy Bean, and Kiyusuke Daidzu. All three of these
are Ito San.”
Note 1. This is the earliest known record (Nov. 2013) for
a named soybean variety in the Western world.
Note 2. This is the earliest variety seen that had a pale
hilum. This is one reason for the popularity of Ito San.
Address: USA.
2. Georgeson, C.C.; Cottrell, H.M.; Shelton, W. 1890.
Experiments with forage plants. Kansas Agricultural
Experiment Station, Bulletin No. 18. p. 173-91. Dec. See p.
186-88.
• Summary: In the section titled “Miscellaneous forage
plants” we read (p. 186-88): “Soy Beans, Glycine hispida.–
We tested several varieties of these beans the past season, the
object being to learn something of their value for this country
and climate. As noted below, one variety was obtained from
Peter Henderson & Co. and one was from home-grown seed,
having been raised on the farm in 1889; the others were
imported direct from Japan. These beans did remarkably
well, considering the drouth they went through, and the
early-ripening varieties give promise of becoming valuable
to this country. The good qualities in the Soy beans have
long been known, but the great difficulty with most varieties
that have heretofore been tried in the North and West has
been that our season is rarely long enough for them to mature
properly, and hence the yield has usually been cut short. The
varieties which we imported are all early, and will mature
here in any season. This fact, taken in connection with their
highly nutritive qualities both for man and beast, their heavy
yields and easy culture, will in a measure forecast their
usefulness. The average composition of Soy beans is as
follows:
“Water 10.0%, ash 5.0%, crude protein 33.4%, crude
fiber 4.8%, nitrogen free extract 29.2%, crude fat 17.6%.”
The following four soy bean varieties are described:
(1) “Kuiske Daidzu [Kiyusuke Daizu].–Seed imported from
Japan.” (Note that this name is spelled “Kiuski” in 1891 in
the next issue {no. 19} of this Kansas Bulletin, then spelled
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“Kiyusuke” 5 times thereafter, from 1892 to 1910, starting
in issue no. 32 of this Kansas Bulletin. In 1891 we learn
that “Kiyusuké” is the name of a person). (2) “Edamame
[green vegetable soy beans].–Seed imported from Japan.”
(3) “Yellow Soy Bean.–From Peter Henderson & Co.”
[seedsmen, New York]. (4) “Large Yellow Soy Bean.–Seed
grown on the farm in 1889.”
“We also obtained from Japan two varieties of Dolichos
radiatus. The Japanese name for this class of beans is
Adzuki. The two varieties grown here are known only by
their native names, viz. Shiro Saya Shozo” [red seeds, white
pods] and “Kuro Saya Shozo” [red seeds, black pods].
In search of new fodder plants, the Station also tested
“Coix lachryma (Job’s Tears), a grass which grows 6 to 8
feet tall, and produces a large grain, rich in protein.” The test
failed, “owing mainly to drouth.”
Note 1. This is the earliest document seen (Oct. 2020)
stating that Peter Henderson & Co. is selling soybeans. We
learn later (in an 1898 publication) that Henderson & Co. is
located in New York.
Note 2. Opposite the title page are listed the Kansas
Agric. Experiment Station staff. One of the assistants is
“W.T. Swingle, B.Sc., Botany.” By 1907 Walter T. Swingle
was a physiologist with the USDA Bureau of Plant Industry.
By 1909 he was translating Japanese articles related to soy
into English.
Note 3. This is the earliest document seen by Prof. C.C.
Georgeson about soybeans, or about adzuki beans.
Note 4. This is the earliest English-language document
seen (Nov. 2020) that mentions Edamame (spelled as one
word), a soybean variety imported from Japan, or that
contains the word “Edamame” (regardless of capitalization).
Note 5. This is the earliest document seen (Nov. 2020)
that mentions the soybean varieties Yellow Soy Bean or
Kiyusuke Daizu.
Note 6. This is the earliest document seen (Nov. 2020)
that capitalizes the first letter of each word in a soy bean
name to indicate that the name refers to a soybean variety
(e.g. “Yellow Soy Bean,” “Large Yellow Soy Bean”).
Note 7. This is the earliest document seen (Nov. 2020)
that gives the color (e.g., Yellow) of various soybean
varieties.
Note 8. This is the earliest U.S. document seen (Sept.
2004) that contains the word “Adzuki” (or “Azuki” or
“Adsuki”) beans. Address: 1. M.Sc., Prof. of Agriculture and
Superintendent of Farm; 2. M.Sc., Agriculture; 3. Foreman
of the Farm.
3. Kiyusuke Daizu: New U.S. domestic soybean variety.
Synonyms: Kiyusuké, Kiyuske, Kaiyuski Daizu, Kiyusuki
Daidzu, Kysuki (Ball 1907). 1890. Renamed Ito San by April
1902. Seed color: Yellow.
• Summary: Sources: Georgeson, C.C.; Cottrell, H.M.;
Shelton, W. 1890. “Experiments with forage plants.” Kansas

Agric. Exp. Station, Bulletin No. 18. p. 173-91. Dec. See p.
187-88. The first of the four soybean varieties described is:
“Kuiske Daidzu.–Seed imported from Japan; plant upright,
stiff, 1½ to 2 feet tall; branches freely, but does not spread.
The whole plant is compact in its growth; it is covered
with short, woolly pods from the ground to the tips of the
branches, each pod containing two beans–rarely three or one;
usually three pods grow together in a cluster; beans yellow,
roundish, though somewhat lens-shaped and slightly oblong,
smooth, about the size of pease. They ripen by the close of
August of the Beginning of September.”
Popenoe, E.A.; Mason, S.C.; Marlatt, F.A. 1891.
“Germination of weeviled peas–Garden notes on potatoes,
beans, and cabbage. Some Japanese beans.” Kansas Agric.
Exp. Station, Bulletin No. 19. p. 193-201. Dec. 1890. See
p. 199-200. This variety was “procured from Japan by
Professor Georgeson, and placed with this department for
trial.” Planted May 19th, in rows three and a half feet apart.
“No. 8. Soy–’Kiuski Daidzu’ (Jap.). Plants two and a half
feet high, erect, rank growers, with dark-green foliage;
stems and petioles hairy; leaflets wrinkled or folded along
the midrib, narrowly ovate, or in some nearly lanceolate.
The flowers closely resemble those of No. 7 [Eda-mame];
the pods are slightly narrower, and the seeds a little smaller
and more yellow in color. Ripened a week to ten days later.
Average yield per acre estimated at 1,026 pounds.” Note:
This is the earliest English-language document seen (Oct.
2004) that uses the word “rank” to describe the growth habit
of soybean plants (one of two documents).
Brooks, William P. 1892. “Division of Agriculture.”
Massachusetts (Hatch) Agricultural Experiment Station,
Bulletin No. 18. p. 41-104. April. See p. 104. “Variety
‘Kuiske’ [sic, Kiyusuke]. Seed received from Professor
Georgeson, planted and harvested as above [planted May
14th, crop pulled Oct. 3d., and threshed Oct. 23d.]. Area,
9.13 square rods, yield 26 quarts, or at the rate of 14.26
bushels per acre. This variety also appears to be inferior to
our original stock.”
Georgeson, C.C.; Burtis, F.C.; Shelton, W. 1892. “Test
of some Japanese beans.” Kansas Agric. Exp. Station,
Bulletin No. 32. p. 232-38. Dec. 1891. On p. 236 we read:
“Kiyusuké Daidzu (Kiyusuké is the name of a person).
Seeded May 23; ripe September 1. Plant two and a half to
three and a half feet high, a rank grower with much dark
green foliage; leaflets wrinkled or folded along the midrib,
and narrower and more pointed than the others [i.e., 3 other
kinds of soy beans]; flowers white, in short racemes; pods
smaller than the last [Yamagata Cha-daidzu], containing two
or sometimes three beans; the latter oval or nearly round,
yellow; whole plant hairy; yield 18.23 bushels per acre.”
Flagg, Chas. O.; Towar, J.D. 1893. “Agricultural
Division.” Rhode Island Agric. Exp. Station, Annual Report
5:129-62. For the year 1892. See p. 149-52, 156-57. The
section titled “Forage Plants” states that two varieties of soja
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beans were received from the Kansas Experiment Station. A
table titled “Summary of analyses of leguminous crops” (p.
157) gives the composition of Kiyusuke daidzu as follows:
Green material–Water 72.19%. Nitrogen 0.64%. Absolutely
dry matter–Nitrogen 2.30%. Yield per acre 20,691 [lb]. Dry
matter per acre 5,754 [lb]. Nitrogen per acre 132.4.
Ball, Carleton R. 1907. “Soy bean varieties.” USDA
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27. See
p. 27. States that Kaiyuski Daizu, Kiyusuki Daidzu, and
Kysuki are all synonyms for Ito San.
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 28. Prof.
C.C. Georgeson of the Kansas Agricultural Experiment
Station introduced Eda Mame, Yellow Soy Bean, and
Kiyusuke Daidzu. All three of these are Ito San. Address:
USA.
4. Yellow Soy Bean or Yellow Soy: New U.S. domestic
soybean variety. 1890. Renamed Early Yellow in 1900 at
Kansas and in 1902 at Ontario, Canada. Seed color: Yellow.
• Summary: Sources: Georgeson, C.C.; Cottrell, H.M.;
Shelton, W. 1890. “Experiments with forage plants.” Kansas
Agric. Exp. Station, Bulletin No. 18. p. 173-91. Dec. See
p. 187-88. One of the four soybean varieties described is:
“Yellow Soy Bean.–From Peter Henderson & Co. Grows 3
feet to 3½ feet tall; growth upright, branches but little; whole
plant woolly; pods not so numerous as on the two preceding
sorts [Kuiske Daidzu and Edamame], short, containing
mostly three but often but two beans each; beans yellow,
almost as round as pease, and of the size of pease; good
yield, but mature later than the two first-named sorts.”
Georgeson, C.C.; Burtis, F.C.; Shelton, W. 1892. “Test
of some Japanese beans.” Kansas Agric. Exp. Station,
Bulletin No. 32. p. 232-38. Dec. 1891. On p. 236 we read:
“Yellow Soy Bean. Seeded May 23; ripe September 1. Plant
three to four feet high, erect, branches upright, in a close
bunch. Figure 1 in the accompanying illustration (photo, p.
232) shows three stalks with their pods after the leaves have
fallen. Pods very thick on the plant, each containing two or
three seeds; whole plant, and especially the pods, thickly
covered with short brown hair; beans yellow, slightly oval,
the size of peas; yield, 14.57 bushels per acre.”
Zavitz, C.A. 1894. “Report of the experimentalist.”
Ontario Agricultural College and Experimental Farm
(Guelph), Annual Report 19:53-130. For the year 1893. See
p. 79. In the section titled “Beans, comparative test of 17
varieties,” a table shows the names of the 17 varieties and
the yield of each. “Yellow Soy” yielded 20.4 bushels/acre
and Edamaine [Edamame] yielded 7.7 bushels/acre. The seed
of the Yellow Soy was obtained from the United States. The
“seed of 5 varieties of fodder plants was obtained as a gift
from the from the Kansas Experimental Station” [from Prof.
Charles C. Georgeson]. Note: It seems very likely that the

five varieties obtained by Zavitz from Kansas were Yellow
Soy Bean, Edamame, Yamagata Cha-Daizu, Kiyusuke Daizu,
and Black Podded Adzuki.
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 28. Prof.
C.C. Georgeson of the Kansas Agricultural Experiment
Station introduced Eda Mame, Yellow Soy Bean, and
Kiyusuke Daidzu. All three of these are Ito San.
5. German Coffee Berry: New U.S. domestic soybean
variety. Renamed ItoSan (Morse 1948). 1891.
• Summary: Salina Herald (Salina, Kansas). 1891. “That
splendid coffee.” Feb. 5. p. 7, col. 4. “Mr. Goodman,
Williams County, Illinois, writes us: ‘From one package
Salzer’s German Coffee Berry I grew 300 pounds of better
coffee than I can buy in stores at 30 cents a pound.’
“A package of this and big seed catalog is sent to you by
John A. Salzer Seed Co., La Crosse, Wisconsin, upon receipt
of 15 cents stamps and this notice. w.n.”
Burpee (W. Atlee) & Co. 1896. Burpee’s farm annual.
Philadelphia, Pennsylvania. 184 p. On page 77 of this
catalog we read: “Soja Bean. This is the variety that has
been extensively advertised as the so-called German Coffee
Berry! It is recommended, however, as really a useful forage
plant, and is worthy of a fair trial. Per pkt. 5 cts.; ¼ lb 15
cts.; per lb 35 cts., postpaid.”
Follette, Berge [George]. 1901. “Soy beans in the corn
belt.” Leavenworth Times (The) (Leavenworth, Kansas).
Dec. 14. p. 2, col. 5. “The soy bean is sold under several
names–German coffee berry, domestic coffee berry and soja
bean.”
Morse, W.J. comp. 1948. “Soybean varietal names used
to date.” Washington, DC: Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148. “German Coffee
Berry–Same as Ito San.” Address: USA.
6. Salina Herald (Salina, Kansas). 1891. That splendid
coffee. Feb. 5. p. 7, col. 4.
• Summary: “Mr. Goodman, Williams County, Illinois,
writes us: ‘From one package Salzer’s German Coffee Berry
I grew 300 pounds of better coffee than I can buy in stores at
30 cents a pound.’
“A package of this and big seed catalog is sent to you by
John A. Salzer Seed Co., La Crosse, Wisconsin, upon receipt
of 15 cents stamps and this notice. w.n.”
Note 1. Soy is not mentioned in this ad, but gradually we
learn that the German Coffee Berry is really the soja bean or
soy bean. Does anyone believe that real coffee will grow in
Germany or Kansas?
Note 2. This same article ran in the issues of March 5 (p.
7), and April 9 (p. 7). And in 1892 on Feb. 4 (p. 7), Feb. 11
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(p. 7), Feb. 25 (p. 2), March 4 (p. 7), April 1 (p. 2).
7. Popenoe, E.A.; Mason, S.C.; Marlatt, F.A. 1891.
Germination of weeviled peas–Garden notes on potatoes,
beans, and cabbage. Kansas Agricultural Experiment Station,
Bulletin No. 19. p. 193-201. Dec. 1890. See p. 199-201.
• Summary: The section titled “Some Japanese beans” (p.
199-201) lists and describes ten such beans, all but two of
which were procured from Japan by Prof. Georgeson. Of the
ten, four are soy beans, and the first 3 of these were collected
by Georgeson. “The three imported Soy beans seem to be
specially commendable as resisting drought and heat to
a degree surpassing all others on trial, and in ripening so
uniformly that they may be pulled or cut, harvesting the crop
at once without material loss from shelling.” For each plant,
there is a description of the plant, its flowers and seeds, time
of ripening, and yield.
“No. 7. Glycine hispida–’Soy’–’Eda-mame’ (Jap.)...
[The seeds are] oval, or nearly round, smooth, greenish
yellow. This was the earliest of the Soy beans, being fully
ripe by August 29th. The plants continued vigorous through
the severest drought of the summer, seeming to suffer little
from it. The average yield per acre was estimated at 1,669
pounds.
“No. 8. Soy–’Kiuski Daidzu’ (Jap.)... Ripened a week to
ten days later [than No. 7]. Average yield per acre estimated
at 1,026 pounds.
“No. 9. Soy–’Yamagata Cha-daidzu’ (Jap.)... “Seeds,
three-eighths of an inch long, oval, dull brown in color.
Began bearing the latter part of August and continued till
frost. The average yield per acre estimated at 1,693 lb.
“No. 208. ‘Soja’–Glycine hispida (Wood). The seed of
this was received from T.W. Wood & Sons, of Richmond,
Virginia, and the results obtained are shown for comparison
with the Japanese varieties. Planted at the same time, they
were only in first bloom August 27th, when No. 7 of the
Japanese list was nearly ripened. The vines grew rank and
succulent, three to four feet high. No pods were ripened till
late in September, and further production was cut short by
frost. The estimated yield per acre was 498 pounds.”
Two varieties of adzuki beans (Phaseolus radiatus) are
also described. The black podded one yielded 934 lb/acre
and the other yielded 628 lb/acre.
Note 1. This is the earliest document seen (Nov. 2020)
that mentions a named soybean variety in the United States,
or that mentions the soybean varieties Yamagata Cha-daidzu
or Eda-Mame (or “Eda Mame,” spelled as two words).
Note 2. This is the earliest soy-related English-language
document seen (March 2003) that contains the word
“Entomology.”
Note 3. This is the earliest English-language document
seen (Sept. 2004) that uses the term “dull brown” to describe
the color of soybean seeds. Address: Dep. of Horticulture
and Entomology [Manhattan, Kansas].

8. Yamagata Cha-daidzu: New U.S. domestic soybean
variety. Synonym: Eda (Ball 1907). 1891. Seed color:
Brown.
• Summary: Sources: Popenoe, E.A.; Mason, S.C.; Marlatt,
F.A. 1891. “Germination of weeviled peas–Garden notes on
potatoes, beans, and cabbage. Some Japanese beans.” Kansas
Agric. Exp. Station, Bulletin No. 19. p. 193-201. Dec. 1890.
See p. 199-200. This variety was procured from Japan by
Professor Georgeson, and placed with this department for
trial. Planted May 19th, in rows three and a half feet apart.
“No. 9.–Soy–’Yamagata Cha-daidzu’ (Jap.). Plants two to
two and a half feet high, quite spreading and very rank,
strong growers; leaves larger and coarser than in Nos. 7 and
8 [Eda-mame and Kiuski Daidzu]; blossoms of about the
same size as the others but of a deep violet color; pods two
to three inches long, three-fourths of an inch wide, densely
hairy, often having three beans in a pod; seeds three-eighths
of an inch long, oval, dull brown in color. Began bearing the
latter part of August and continued till frost. The average
yield per acre estimated at 1,693 pounds.”
Flagg, Chas. O.; Towar, J.D. 1893. “Agricultural
Division.” Rhode Island Agric. Exp. Station, Annual Report
5:129-62. For the year 1892. See p. 149-52, 156-57. The
section titled “Forage Plants” states that two varieties of soja
beans were received from the Kansas Experiment Station.
A table titled “Summary of analyses of leguminous crops”
(p. 157) gives the composition of Yamagata Cha-daidzu as
follows: Green material–Water 74.48%. Nitrogen 0.68%.
Absolutely dry matter–Nitrogen 2.68%. Yield per acre
17,424 [lb]. Dry matter per acre 4,466 [lb]. Nitrogen per acre
118.5.
Anderson, W.B. 1900. “Forage crops.” Indiana (Purdue)
Agric. Exp. Station, Annual Report 12:59-66. For the year
ending June 30, 1899. See p. 62. The section titled “Soy
beans” begins: “Six varieties were grown at the station in
1898, with the following results:... Yamagata is very late and
failed to produce a solid bean. It will furnish an abundance of
forage and in a favorable season could grow a good yield of
beans.”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 31. States
that Yamagata Cha-daidzu is a synonym for Eda. Address:
USA.
9. Brooks, William P. 1892. Division of Agriculture.
Massachusetts (Hatch) Agricultural Experiment Station,
Bulletin No. 18. p. 41-104. April.
• Summary: The section titled “Report on trial of
miscellaneous crops” (p. 97-104) includes many varieties
imported from Japan: Oats (3 varieties). Millet, Panicum
crus-galli. Millet, Panicum miliaceum. Hemp. Flax. Wheats.
Japanese varieties of beans.
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All the beans “belong to two distinct classes, known to
the Japanese respectively as ‘Adzuki’ or ‘Shodzu,’ the latter
name meaning ‘small bean’ and ‘Omame’ or ‘Daidzu,’ both
the latter names meaning ‘large bean.’ The beans of the first
class are a distinct species, Phaseolus radiatus and are used
by the Japanese almost entirely in confections. They are
characterized by a remarkably thin skin, and are generally
boiled, put through a sieve, and variously sweetened and
colored although also prepared in other ways. An enormous
quantity of these confections is eaten by persons of all ages
and classes.
“The beans belonging to this class have been sometimes
incorrectly designated Soja beans by American writers.”
It grows fairly well but is “much poorer in albuminoids
[proteins] and fat than the soja bean.”
A table compares the nutritional composition of a red
adzuki bean raised in Massachusetts in 1890 with a kidney
bean (Phaseolus vulgaris).
“Whether the beans of this class [adzuki] will prove
valuable here may be doubtful. They are certainly unusually
attractive in appearance; but it is not likely that the Japanese
bean confections, which nearly all foreigners in Japan regard
as decidedly flat and insipid, will ever come into favor here.”
“The beans of the second class (‘Daidzu’), belong to
a distinct genus and by some authorities are named Soja
hispida, whence the common designation soja (sometimes
soya) bean; by other authorities, the species is named
Glycine hispida which name, probably, has the claim of
priority. The name ‘soja’ or ‘soya’ has undoubtedly been
taken from the name ‘soy’ given to a sauce (used extensively
as a condiment), in the manufacture of which this bean is
largely used. The name given to the Japanese variety of this
sauce is ‘shoyu.’ This bean is also extensively used in many
ways in Japan as human food, and is also largely employed
as food for horses and cattle.
“It has been said that this bean is the richest known
vegetable substance. ‘In point of nutriment the soy bean is of
all vegetables nearest to meat,’ says Rein [1886]. A sample
of beans grown here in 1890 has been submitted to analysis,
with results shown below:”
A table titled “Soya Bean. Glycine hispida. shows: Dry
matter: 11.53%. Crude protein: 34.49%. Crude fat 16.45%.
Nitrogen free extract 26.29%. Crude fibre: 4.40%. Ash:
6.55%.
Several of the varieties which I have had under
cultivation, having been taken from northern Japan
(Sapporo), ripen seed here with as great certainty as the
kinds of corn under cultivation. It is believed that some of
these varieties will prove valuable grain crops. The yield, it
is true, cannot be expected to equal that of corn; but the grain
is far richer, and because of the high percentage of protein it
contains it is fitted to take the place of bran, cotton-seed meal
and linseed meal for which our dairymen yearly pay out so
much money.

“It should further be remembered that if the results
of modern investigations on this point are not misleading,
this plant must be able to take most of its nitrogen from the
air which must vitally affect the question of its economy
as a farm crop. Most of our crops are nitrogen consumers.
This, being a nitrogen gatherer, should enable the farmer
to dispense in large measure with purchased nitrogenous
fertilizers.”
Details of cultivation of red and white adzuki beans are
given. The red yielded at the rate of 27.3 bushels per acre
and the white yielded at the rate of 21.7 bushels per acre.
“We have invariably found the red varieties superior to the
white in productive capacity, and in beauty of appearance.
The seed of these varieties was kindly sent us by Prof.
Georgeson of the Kansas Experiment Station, as our original
stock had been destroyed by fire. The seed was planted May
14th, the crop pulled Oct. 3rd. and threshed Oct. 23d.”
Six varieties of soya beans were also tested (p. 103-04):
Eda [sic, Eda Mame] (8.37 bu/acre), Kuiske [Kiyusuke]
(14.26), Medium Early White (23.25). Medium Black (22.8),
Medium White (19.5), Medium Green (30.2). The first two
were sent by Prof. Georgeson, the last four imported from
Sapporo, Hokkaido [Japan], by Brooks. The yields in bushels
per acre are given after each variety name in parentheses.
Medium Early White had previously yielded as high as 35
bushels per acre. “I believe that crops of about 30 bushels
per acre of this variety [Medium Early White] may be safely
anticipated.”
Note 1. This is the earliest English-language document
seen (Nov. 2020) that mentions the soybean varieties
Medium Black, Medium Green, Medium Early White, or
Medium White.
Concerning the variety Eda [sic, Eda Mame] (p. 103):
“Seed received from Prof. Georgeson, planted May 14th,
crop pulled Oct. 3d., and threshed Oct. 23d. The area
occupied by this variety was 20.3 square rods; the yield was
1.06 bushels, or at the rate of 8.37 bushels per acre. This is
one of the poorest varieties we have under cultivation.”
Note 2. An analysis of “Georgeson” plus “Eda” shows
clearly that Georgeson et al. named this variety “Eda Mame.”
Address: Agriculturist.
10. Medium Black: New U.S. domestic soybean variety.
Synonym: Buckshot (Ball 1907). 1892. Renamed Buckshot
by 1948. Seed color: Black.
• Summary: Sources: Brooks, William P. 1892. “Division
of Agriculture.” Massachusetts (Hatch) Agricultural
Experiment Station, Bulletin No. 18. p. 41-104. April. See p.
104. “Variety, Medium Black; seed imported from Sapporo
[Japan]; area, 0.76 square rods, planted May 13th; pulled
Oct. 13th and threshed Oct. 25th. The yield was six and one
half pounds, or at the rate of 22.8 bushels of 60 pounds per
acre. The growth of vine was ranker than in most of the other
sorts, and this may make this variety valuable for fodder.”
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Hills, J.L. 1894. “Dairying.” Vermont Agric. Exp.
Station, Annual Report. 7:70-118. For the year 1893. See p.
118. There are three entries (X, XI, and XIII) for “Soja (or
soy) bean (Soja hispida).” Entry XI is for “seed obtained
from the Hatch Experiment Station of the Massachusetts
Agricultural College... This is a Japanese plant which has
been grown in this country for several years. It has been very
generally successful as a forage crop. The dried and ground
beans make a passable imitation coffee (Plumb 1894). A
few varieties, ‘Early White,’ ‘Medium White,’ ‘Medium
Green,’ ‘Medium Black,’ and perhaps others mature seed
in Massachusetts, and have yielded from 22 to 28 bushels
per acre. It is a good plant for fodder or ensilage. The seed
planted here in 1893 was obtained from two sources. That
obtained from the Massachusetts Station grew best and
yielded five tons of green fodder, a ton and a quarter of dry
matter and a quarter of a ton of protein to the acre.
Flagg, Chas. O. 1894. “Rotation of crops: Experiments
with leguminous plants.” Rhode Island Agric. Exp. Station,
Annual Report 6:176, 190-92. For the year 1893. See p. 191.
A table shows the range of yield of green fodder (in pounds
per acre) for seven Soja Bean varieties, including Medium
Black Soja Bean (4386–7108 pounds). This was one of 32
legumes planted on 29 May 1893.
Brooks, William P. 1895. “The Agricultural Division.”
Massachusetts (Hatch) Agric. Exp. Station, Annual Report
7:7-16. Jan. The section titled “Soya beans” (p. 13) states:
“We have continued to experiment with a number of varieties
of this crop. We find three of value, and these we call ‘Early
White,’ ‘Medium Green’ and Medium Black.’ The seed of all
was originally brought from Japan [by Brooks in late 1889;
See Brooks 1890, p. 14, 16]. Note: The term “medium black”
(written in all lowercase letters) was first used to describe
soybean strains by Brooks in Jan. 1894 (p. 12).
Morse, W.J. 1948. Soybean Varietal Names Used to
Date. Washington, DC: Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See
p. 4. “Medium Black–Same as Buckshot.” Note: This is the
earliest document seen (Aug. 2002) stating that Medium
Black is the same as Buckshot. Address: USA.
11. Medium Early White: New U.S. domestic soybean
variety. 1892. Seed color: White or pale yellow.
• Summary: Sources: Brooks, William P. 1892. “Division
of Agriculture.” Massachusetts (Hatch) Agricultural
Experiment Station, Bulletin No. 18. p. 41-104. April. See
p. 104. “Variety, Medium Early White; seed originally
from Sapporo [Japan]. The past season is the third that this
variety has been cultivated upon our grounds. The area the
past season was 37.17 square rods, the yield 5.4 bushels, or
at the rate of 23.25 bushels per acre. In previous years we
have had crops at the rate of 22.5, 25, 27, and 35 bushels

per acre. As we had but a very small quantity of seed, the
seeding of the past season was thinner than desirable for
a full crop from the land. I believe that crops of about 30
bushels per acre of this variety may be safely anticipated.
The dates of planting, etc., of this variety were the same as
in the case of the varieties described above” [i.e., planted
May 14th, crop pulled Oct. 3d, and threshed Oct. 23d].
Note: This description seems to contain a contradiction: If
the past season was the third that this variety was cultivated
on these grounds, then there could have been no more than
two previous harvests and yields. Yet four previous yields
are given, implying that this past season was the 5th season
this variety was grown. Since in soybeans in Massachusetts
are typically harvested in about October, the first crop was
probably harvested in about Oct. 1887.
True, A.C. 1894. “Report of the Director of the Office of
Experiment Stations.” Report of the Secretary of Agriculture.
p. 417-64. For the year 1893. See p. 439-40. Address: USA.
12. Medium Green: New U.S. domestic soybean variety.
Synonyms: Early Green, Green, Guelph (Ball 1907),
Medium Early Green (Morse 1927). 1892. Seed color: Green
(chromium).
• Summary: Sources: Brooks, William P. 1892. “Division
of Agriculture.” Massachusetts (Hatch) Agricultural
Experiment Station, Bulletin No. 18. p. 41-104. April. See p.
104. “Variety, Medium Green; seed imported from Sapporo
[Japan]; planted, etc., as above [planted May 13th; pulled
Oct. 13th and threshed Oct. 25th]; area, 0.76 square rods;
yield, 8.5 pounds, or at the rate of 30.2 bushels, of 60 pounds
per acre. This is apparently a very vigorous and productive
variety, and may prove a valuable acquisition.”
Hills, J.L. 1894. “Dairying.” Vermont Agric. Exp.
Station, Annual Report. 7:70-118. For the year 1893. See p.
118.
Flagg, Chas. O. 1894. “Rotation of crops: Experiments
with leguminous plants.” Rhode Island Agric. Exp. Station,
Annual Report 6:176, 190-92. For the year 1893. See p. 191.
A table shows the range of yield of green fodder (in pounds
per acre) for Medium Green (4613–6597 pounds). This was
one of 32 legumes planted on 29 May 1893.
Brooks, William P. 1895. “The Agricultural Division.”
Massachusetts (Hatch) Agric. Exp. Station, Annual Report
7:7-16. Jan. See p. 13-14. The seed was originally brought
from Japan by Brooks in late 1889. Medium Green appears
to be most valuable for ensilage. Note: The term “medium
green” (written in all lowercase letters) was first used to
describe soybean strains by Brooks in Jan. 1894.
Ball, Carleton R. 1907. “Soy bean varieties.” USDA
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27.
See p. 20-21. States that Medium Green is a synonym for
Guelph. Piper and Nielsen (1909) and Piper and Morse
(1910) state the same thing. Piper and Morse (1923) say
“Guelph or Medium Green.” Then in 1927, Morse gives
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separate entries for both Guelph and Medium Green.
Morse, W.J. 1927. “Soy beans: Culture and varieties.”
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 7, 9.
“Early Green.–The same as Medium Green.” “Green.–The
same as Medium Green.” “Guelph.–The same as Medium
Green.” “Medium Early Green.–The same as Medium
Green.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 14-15. Medium Green is in the USDA
Germplasm Collection. Maturity group: I. Year named or
released: by 1903. Developer or sponsor: Prof. W.P. Brooks,
Massachusetts AES (Agric. Exp. Station). Literature: 01,
03. Source and other information: From Japan in 1889 by
Prof. W.P. Brooks, Massachusetts AES (Agric. Exp. Station).
‘Guelph’ was synonym. Prior designation: None.
Talk with Dr. Richard Bernard, former curator of
the USDA Germplasm Collection. 1998. Oct. 15. “Many
varieties got named long after they were released, especially
in the old days. It took them a while to settle on name. They
decided that names like Medium Green, while descriptive,
were not valid variety names, so they came up with Guelph.”
Dr. Bernard further complicated the problem because he
had two different strains that were called Medium Green
or Guelph, so he let the two names exist together, because
the strains are different. These two are still in the soybean
germplasm collection. Address: USA.
13. Medium White: New U.S. domestic soybean variety.
1892. Seed color: White or pale yellow.
• Summary: Sources: Brooks, William P. 1892. “Division
of Agriculture.” Massachusetts (Hatch) Agricultural
Experiment Station, Bulletin No. 18. p. 41-104. April. See p.
104. “Variety, Medium White; seed imported from Sapporo
[Japan]; planted, etc., as above [planted May 13th; pulled
Oct. 13th and threshed Oct. 25th]. Area occupied, 0.76
square rods; yield, 5.5 pounds, or at the rate of 19.5 bushels
per acre. In explanation of the comparatively small yield of
this variety, as well as of the preceding [Medium Black], it
should be stated that as we had but a mere handful of the
seed, it was planted very thinly. This variety, I believe, is
essentially, perhaps identically like or original stock.”
Hills, J.L. 1894. “Dairying.” Vermont Agric. Exp.
Station, Annual Report. 7:70-118. For the year 1893. See p.
118. There are three entries (X, XI, and XIII) for “Soja (or
soy) bean (Soja hispida).” Entry XI is for “seed obtained
from the Hatch Experiment Station of the Massachusetts
Agricultural College... This is a Japanese plant which has
been grown in this country for several years. It has been very
generally successful as a forage crop. The dried and ground
beans make a passable imitation coffee (Plumb 1894). A
few varieties, ‘Early White,’ ‘Medium White,’ ‘Medium
Green,’ ‘Medium Black,’ and perhaps others mature seed
in Massachusetts, and have yielded from 22 to 28 bushels

per acre. It is a good plant for fodder or ensilage. The seed
planted here in 1893 was obtained from two sources. That
obtained from the Massachusetts Station grew best and
yielded five tons of green fodder, a ton and a quarter of dry
matter and a quarter of a ton of protein to the acre.” Address:
USA.
14. American Coffee Berry: New U.S. domestic soybean
variety. 1892. Renamed Ito-San by about 1902.
• Summary: Sources: Arrow (The) (Wichita, Kansas). 1892.
“A correspondent of the Southern Live Stock Journal says...”
Oct. 29. p. 1, col. 4. “... the American coffee berry is a
perfect substitute for coffee, grows anywhere in the United
States, and will produce sixty bushels per acre.”
Gleanings in Bee Culture. 1893. “Humbugs and
swindles: The American coffee-berry.” 21(16):639. Aug.
15. Letter to the editor from J. McQueen of Wooster, Ohio.
“Mr Root:–What is your opinion of the American coffeeberries that are being advertised? Do you think that they will
become very popular among the farming class of people?”
Henderson (Peter) & Co. 1896. General wholesale
catalogue to dealers: Vegetable seeds, farm seeds, flower
seeds, tools, fertilizers, insecticides, &c. New York, NY. 40
p. Jan. See p. 15. In the section titled “Farm seeds,” under
“Miscellaneous farm seeds” we read: “Beans, Soja or Japan,
The American Coffee Berry,–per lb. 20¢; per peck $1.75. Tel.
Cipher: Petilado. per bushel $6.00.”
Gregory, James J.H., & Sons. 1896. Catalog of home
grown seeds. Marblehead, Massachusetts. 72 p. See p. 36.
The section titled “Grains, Grasses and Forage Plants” states:
“Soja or Soya Bean. The ‘American Coffee Berry.’ Under
the name of American Coffee Berry this Japanese bean is
being sold in the West at fabulous prices. It does not even
belong to the coffee family of plants, still it is a fact, as we
find by actual test, that when roasted and coarsely ground
it tastes so nearly like Brazilian coffee the difference is
scarcely perceptible. It certainly is the best of all substitutes
for coffee yet found, and as there is nothing injurious about
it, it being the most nutritious of all vegetable products, and
as it can be raised almost anywhere where corn will mature,
and yield from twenty to thirty bushels per acre, we believe
that the time is not far distant when it will be quite generally
raised as a substitute for cheaper varieties of coffee. The
extraordinary richness of the seed makes them an excellent
home substitute for cotton and linseed meal for feeding
purposes. Cows are very fond of the ground beans, and the
meal mixed with corn meal makes valuable food for poultry.
Price per quart, postpaid, 45 cents; per package, 10 cents.”
Address: USA.
15. Arrow (The) (Wichita, Kansas). 1892. A correspondent of
the Southern Live Stock Journal says... Oct. 29. p. 1, col. 4.
• Summary: “... the American coffee berry is a perfect
substitute for coffee, grows anywhere in the United States,
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and will produce sixty bushels per acre.”
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety “American Coffee Berry.”
16. Rural New-Yorker. 1892. Notes from the Rural Grounds:
Japan beans. 51(2232):721. Nov. 5. Oversize.
• Summary: “A dozen years ago or thereabouts The Rural
New-Yorker raised one variety of the Soy or Soja Bean
from Japan. The report was that our cattle and horses
preferred green clover to green Soy leaves; that the plants
were difficult to cure, because the leaves became black and
papery before the tough, succulent stems could be dried. Last
year Prof. C.C. Georgeson, now of the Kansas Agricultural
College, but recently from Japan, was kind enough to send
us three varieties of the Soy Bean and two other Japan
beans, called respectively, Black and White Podded Adzuki–
Phaseolus radiatus, botanically. All were planted May 3.
“Prof. Georgeson wrote, at the time of sending the
beans, that the Japanese boil the Black Podded Adzuki when
ripe and eat them with rice. ‘Even the raw beans,’ he said,
‘have a pleasant taste.’
“The Soy Beans are used both ripe and green, in the
latter case ‘boiled in the pods when nearly full grown and
shelled and eaten at the meal.’
“July 19, we fed the Soy leaves and stems to two horses.
One seemed to relish them, eating the stems as readily as the
leaves, with relish. The other did not care for either stems or

leaves.
“July 28, a lot of each kind was cut and partly cured in
the sun. Both horses seemed to relish all kinds and ate the
stems which were tough and woody. The stems were still
green, the leaves somewhat blackened.
“September 1, both the Soys and Phaseolus were boiled.
The latter were inferior to most beans; the Soys were hard
and worthless.
“Description:
“No. 1. Phaseolus radiatus–Black Podded Adzuki.
Yellow flower. Resembles cow peas. July 28, plants two feet
high and bushy. General appearance that of the Soys. Not yet
in bloom. August 28. Cut this date. Leaves just beginning to
turn yellow. A few of the beans ripening. They are borne in
small clusters of one, two and three or more–usually about
three. They are about four or five inches long and less than a
half inch in diameter, holding about 10 seeds which entirely
fill the pod in a most uniform and regular manner. The seed
is a dark, dull crimson. The pods are perfectly smooth and
shell out as readily as snap beans.
“The beans grow–as do the cow ‘peas’–upon petioles of
varying length, from two or three to six inches in length.
“No. 2, Phaseolus radiatus–White Podded Adzuki.
Bright yellow flowers. July 28, plants not so tall as No. 1.
Cut August 28, leaves just beginning to turn yellow as on
No. 1. A few of the beans ripening. The beans are borne in
small clusters as in No. 1. and of the same size and color.
“No. 3. Glycine hispida. Yellow Soja Beans. July 25,
height three feet, bushy. Hairy stems and leaves; leaves
four inches in length, widely ovate, some heart-shaped. The
largest petal (vexillum) is purple; the others (wings and keel)
small and white.
“No. 4. Glycine hispida–Soja Beans–Kyusuke Daidzu.
The seeds are much the same as those of No. 3. Height of
plant, three feet four inches. Does not bloom as early as the
other Sojas. Bushy plants.
“No. 5. Glycine hispida–Soja Beans, Edamane [sic,
Edamame]. Flowers small and white. Seeds larger than those
of either No. 3 or 4; as large as early smooth peas, rather
longer one way than the other and light green in color; oval,
hard and smooth. Leaves not quite so heavy as those of No.
3. Same size.
“No. 6. Glycine hispida, Soja Beans. Yamagata ChaDaidzu. The seeds are brown in color and as large as late
wrinkled peas, but oval and smooth. The plants bear more
leaves and they are larger than those of Nos. 4 or 5. Blooms
somewhat later.
“The Soja pods bristle with hairs and the skin is rough.
There are two seeds to a pod about the size of a Sieva. The
pods do not open readily when green. The plants are very
prolific, far more so than the Phaseolus radiatus (No’s. 1
and 2). The Sojas bear two to five beans at every joint, or
upon short petioles growing out of the axils, as shown in our
illustration from nature. Fig. 278, see page 722, is a photo-
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illustration of the Phaseolus radiatus, life size.
“As to the future of the Soja Bean, we need not
speculate. Other writers who have raised it and studied it,
favor us with their views in this number, and from these an
idea of its possible, if not its probable, economical value
as compared with other legumes may be gleaned. It will be
noted that Prof. Emery mentions that nodules form on the
roots of Soja plants as they do on those of clover.”
On the center of the page is a large photo of many soy
bean pods on the stems of one plant.
Note: This is the earliest document seen (Nov. 2020) that
mentions “Yellow Soja” or “Yellow Soja Beans.” However
this is not a new variety (See Georgeson 1890 Dec.)
17. Georgeson, C.C.; Burtis, F.C.; Shelton, W. 1892. Test
of some Japanese beans. Kansas Agricultural Experiment
Station, Bulletin No. 32. p. 232-38. Dec. 1891.
• Summary: “Two species of Japanese bean have been
grown here at the Station for two years past. These are the
soy bean (Glycine hispida), and the adzuki–the mungo, of
India (Phaseolus radiatus). Both of them have given promise
of much usefulness in this country. They have been subjected
to severe tests concerning their endurance of this climate,
and have come out triumphantly. Having seen these beans
grown in Japan, and noted the very important part they take
in the diet of the Japanese, the writer became anxious to try
them here, which has been done with gratifying success.”
The Soy Bean. “The United States Department of
Agriculture made an effort to introduce it [the soy bean]
years ago, and several enterprising seedsmen have from time
to time made attempts in the same direction; but with the
result that it has been generally successful only in the South

because the varieties introduced were too late to mature
in the latitude of the Northern States. Knowing this, pains
were taken to procure some of the earliest varieties grown
in Japan. A few dozen beans of each of several kinds arrived
in the spring of 1890. They were planted in the latter part
of May and matured seed before frost, in a little over three
months’ time. The amount planted being so small, no attempt
was made to estimate the yield, but they appeared to be very
productive. One thing in their favor was proved that first
season–their ability to withstand drouth...
“The seed thus raised was planted in the latter part of
May, in 1891, and harvested early in September, with yields
ranging for the several varieties from 12½ to nearly 19
bushels of beans per acre. These yields would under more
favorable conditions have been considerably larger...
“The bean takes its common name, ‘Soy,’ from a sauce
manufactured from it, which in commerce goes by the name
of ‘Soy,’ though the Japanese name for this sauce is ‘Shoyu.’
The beans are boiled and mixed with certain proportions of
rice and salt, and the compound is then allowed to undergo a
process of fermentation, which results in the delicious brown
sauce so common in Japan, and which forms the basis of the
best sauces in this country. The term ‘soja,’ often applied to
this bean, is misleading, inasmuch as the species named by
Siebold and Zuccarini Glycine soja is not cultivated there,
or at least rarely cultivated, though it is wild in the south;
and later this species was confounded with the cultivated
species, G. hispida Moench, whence the origin of the term
‘soja,’ as applied to the cultivated bean. The soy bean is
a native of Japan, and it has been cultivated there from a
very remote period, as is testified by the numerous and
strongly-differentiated varieties which have been developed.
The Japanese cultivate it extensively, and it is to them an
important article of food. It takes to a very large degree the
place of meat in their diet, and it is altogether too costly and
precious an article to be fed to live stock, except when it on
rare occasions is grown as a hay crop. They use the beans
ripe, and, properly cooked, they make a palatable and highlynutritious dish. Sometimes they are eaten green when nearly
full grown; they are then boiled in the pods and shelled at the
meal.
“In this country they will likely be of most value as
a fodder plant, though they compare favorably with navy
beans for table use; they are, however, more glutinous and
less starchy than navy beans, and on this account may not
suit the taste of all persons.”
“The following four kinds are early enough to be
depended upon to mature seed in this latitude every year.”
Eda-mame: yield, 12.6 bushels beans (at 60 pounds per
bushel) per acre. Yellow Soy Bean: yield, 14.57 bushels
per acre. Yamagata Cha-daidzu (tea-colored bean, from
Yamagata): yield, 18.8 bushels per acre. Kiyusuké Daidzu
(Kiyusuke is the name of a person): yield, 18.23 bushels per
acre.

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 28
“As has been stated, all of these yields would have been
larger if the weather had permitted the saving of the crop in
better shape.”
Pages 237-38 give detailed information on “The
adzuki (Phaseolus radiatus),” including white-podded and
black-podded varieties. Mrs. Nellie S. Kedzie, Professor of
Household Economy, tested the adzuki beans in recipes and
found them to be “a very good bean for cooking purposes.”
Baked in the old-fashioned way, the adzuki is “sweeter that
the ordinary white bean; so less sugar or molasses is needed
in baking. I found this bean especially nice for making bean
soup.”
Photos (p. 232) show yellow soy bean, Yamagata-Chadaidzu, and white podded adzuki plants.
Note 1. This is the earliest document seen (July 2014)
that contains a photo of the soy bean or of the adzuki.
Note 2. This is the earliest document seen (Oct. 2013)
that mentions the soybean variety Kiyusuké Daidzu (spelled
that way). Address: 1. M.Sc., Prof. of Agriculture, and
Superintendent of Farm; 2. B.Sc., Asst. in Agriculture; 3.
Foreman of the farm. All: Kansas State Agricultural College,
Manhattan, Kansas.
18. Dammann & Co. 1892. En-gros Preis-Liste von
Gemuese-, Blumen-, landwirthschaftlichen, Gehoelz-,
Coniferen-, und Palmen-Samen, Blumenzweibeln etc.
[General price list: Of vegetable, flower, agricultural, tree,
conifer, and palm seeds, flowering bulbs, etc.]. San Giovanni
a Teduccio (near Naples), Italy. 100 p. 26 cm. [Ger; Fre]
• Summary: See next page. In section I, “Vegetable seeds,”
the section titled “13. Soja” (p. 24) lists four varieties:
Yellow, brown, black, and Green Samarow (Soja hispida
var.). The yellow is the least expensive, and is priced in
French francs: 0.80 francs per kg, 7.50 francs for 10 kg,
or 70 francs for 100 kg. The brown and black are 6.25%
more expensive, but the Green Samarow sells for 2.5 times
as much–2 francs per kg! The left half of each page is in
German and the right hand in French. A long description of
the Green Samarow is given.
The front cover is similar in layout and design to that
of the 1889-1890 catalog. This is catalog No. 62. 1892-93.
The company is owned by E. Dammann and C. Sprenger.
On the back cover, the company name and address is written
diagonally in large letters, between two parallel lines.
Location: (1) Bailey Hortorium, Mann Library, Cornell
University, Ithaca, New York; (2) Horticultural Library,
Smithsonian Institution, Washington, DC.
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Green Samarow. But it was
not introduced to the United States until about 1902. This is
one of the few varieties introduced from Europe which kept
its European name. Address: San Giovanni a Teduccio (near
Naples), Italy.

19. Green Samarow: New U.S. domestic soybean variety.
1892. Renamed Samarow in 1907. Seed color: Green.
• Summary: Sources: Dammann & Co. 1892. “En-gros
Preis-Liste von Gemuese-, Blumen-, landwirthschaftlichen,
Gehoelz-, Coniferen-, und Palmen-Samen, Blumenzweibeln
etc.” [General price list: Of vegetable, flower, agricultural,
tree, conifer, and palm seeds, flowering bulbs, etc.]. San
Giovanni a Teduccio (near Naples), Italy. 100 p. See p. 24.
In section I, “Vegetable seeds,” the section titled “13. Soja”
(p. 24) lists four varieties, including Green Samarow (Soja
hispida var.). Green Samarow is by far the most expensive.
Thorburn, James M., & Co. 1902. One hundred & first
annual catalogue of high-class seeds. New York, NY. Page 51
states that the company is offering Green Samarow–$0.25/
quart, $6.50/bushel.
Nourse, D.O. 1903. “Cow peas and soy beans.” Virginia
Agric. Exp. Station, Bulletin No. 149. p. 91-99. June. See p.
96. “Green Samarow.–Planted May 18th. Condition August
28th: stand good, but only about half covers ground; plant
out of bloom, but pods green; apex leaflet 2½ x 3¼ inches;
height, 1 foot 10 inches. September 12th; pods still very
green; yield, green plant, 1903, per acre, 3,850 pounds.”
Ball, Carleton R. 1907. “Soy bean varieties.” USDA
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27.
See p. 11, 13, 20. Note: Ball is the first to use the name
“Samarow” in preference to “Green Samarow.”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 31. “The
Samarow has not occurred in any of our Asiatic importations.
It is advertised under the name ‘Green Samarow’ by several
European seedsmen. Messrs. J.M. Thorburn & Co., who first
introduced it into the United States about 1901, inform us
that their seed was from Italy. The ‘Green Samarow,’ S.P.I.
No. 22320, from Haage & Schmidt, Erfurt, Germany, proved
to be Guelph.” Address: USA.
20. Salina Herald (Salina, Kansas). 1893. Oh that delicious
coffee! Feb. 10. p. 7, col. 5.
• Summary: “Costs but 1¢ to grow. Salzer has the seed.
German Coffee Berry, pkg. 15¢. Java Coffee pkg. 15¢.
Salzer’s New American Chicory 15¢. Cut this out and send
15¢ for any of the above packages or send 30¢ and get all 3
pkgs, and great Catalog free to John A. Salzer Seed Co., La
Crosse, Wisconsin. [w.n.]”
Note: This same article ran in the issues of March 3 (p.
7), April 7 (p. 2), and April 28 (p. 7).
21. Early White: New U.S. domestic soybean variety.
Synonym: Ito San (Ball 1907). 1893. Seed color: Yellow
(straw), hilum pale.
• Summary: Sources: Great Bend Register (The) (Great
Bend, Kansas). 1893. “Soy bean.” May 25. p. 2, col. 2.
“For fodder we especially recommend the varieties which
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we call ‘Medium Green’ and ‘Medium Black.’ For seed we
recommend ‘Early White.’”
Hills, J.L. 1894. “Dairying.” Vermont Agric. Exp.
Station, Annual Report. 7:70-118. For the year 1893. See p.
118.
Flagg, Chas. O. 1894. “Rotation of crops: Experiments
with leguminous plants.” Rhode Island Agric. Exp. Station,
Annual Report 6:176, 190-92. For the year 1893. See p. 191.
Seeds of 32 legumes were sown 29 May 1893 in duplicate
rows 3 feet apart across on each of three plots. Seven
varieties of soybeans were planted. A table shows the range
of yield of green fodder (in pounds per acre) for the three
plots. Early White had 1890–2646 pounds.
Ball, Carleton R. 1907. “Soy bean varieties.” USDA
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27. See
p. 23-24. States that Early White is a synonym for Ito San.
Address: USA.
22. Great Bend Register (The) (Great Bend, Kansas). 1893.
Soy bean. May 25. p. 2, col. 2.
• Summary: From Live Stock Indicator: “Prof. Brooks of
Hatch Experiment Station, Massachusetts, publishes the
following record of his experience at that station with soy
beans for the last few days:
“These beans have attracted much attention during the
last few years, chiefly as fodder crops; but most of those
put upon the market have been the late varieties, which will
not mature here. The seeds of the varieties we have were
originally imported from Japan, and all have matured here
for the last few years. We consider them worthy a trial either
as fodder crops to feed green or for the silo, or as grain
crops. The seeds are the richest known vegetable substance.
We have had them ground and have fed the meal with
satisfactory results to cows in milk. It appears to be fully
equal, in feeding for milk, to cotton seed meal; and has given
a milk richer in butter than that substance. Several parties
report success in feeding to poultry, for which it is thought it
may prove valuable, as they are as rich as meat. They have
been fed raw in some instances, and in others have been
boiled. The beans boiled and ground [sic, roasted] make
an excellent substitute for coffee, and some seedsmen are
advertising them under the name of the ‘American Coffee
Berry.’ For fodder we especially recommend the varieties
which we call ‘Medium Green’ and ‘Medium Black.’ For
seed we recommend ‘Early White.’ These beans should be
sown rather thinly in rows two and a half feet apart. About
six plants to one foot of row are enough; and it will require
about 1 peck of seed to the acre. Plant at the same time as
other beans.
“However well these beans may do in the eastern states,
we will find their greatest field of usefulness in Kansas and
Nebraska. Prof. Georgeson, of the Manhattan station, has
given special attention to the varieties that will mature in
that climate, and is the most competent advisor as to the best

methods of cultivation. Farmers of the West, and especially
of the farther West are in great need of a leguminous grain
with which to balance up their excessive carbonaceous
ration. We have for years regarded the soy bean as the grain
most needed by the western farmers. We hope that our
readers will experiment with this bean quite extensively and
report the results of their experience in the Indicator.”
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Early White.
23. Gleanings in Bee Culture. 1893. Humbugs and swindles:
The American coffee-berry (Letter to the editor). 21(16):639.
Aug. 15.
• Summary: “Mr Root:–What is your opinion of the
American coffee-berries that are being advertised? Do you
think that they will become very popular among the farming
class of people? J. McQueen.
“Baltic, Ohio, July 24.
“As the above is a little out of our line, we forwarded
it to the editors of the Rural New-Yorker, who make the
following reply:
“This ‘American coffee-berry’ seems to be the Japanese
Soy bean, which has been tested at several of our Experiment
Stations. The bean, when ground and roasted, makes a fair
substitute for coffee, and is used for this purpose quite a
little in parts of Indiana and Illinois. The ‘American’ part of
it is the cheek of the ‘introducer,’ who calls it a new thing
and wants to charge 10 times what it is worth. The Georgia
Experiment Station has sent out a bulletin describing the
matter.
“H.W. Collingwood, Editor, Rural New-Yorker.
“Friend M., will you please tell us where you saw the
American coffee-berry advertised? and if you can, forward
this to the editors accepting such advertisements. We had
heard of it before, but wanted to be sure we were right.”
Address: Wooster, Ohio.
24. Flagg, Chas. O.; Towar, J.D. 1893. Agricultural Division.
Rhode Island Agricultural Experiment Station, Annual
Report 5:129-62. For the year 1892. See p. 149-52, 156-57.
[4 ref]
• Summary: The section titled “Forage Plants” (p. 149-62)
states: “From Dr. O.C. Wiggin of Keysville, Va. [Virginia],
was received a small package of Soja beans and two varieties
of cowpeas... six varieties of Japanese beans [including two
soja bean varieties, Yamagata Cha daidzu, and Kiyusuke
daidzu, see p. 157] were received from the Kansas
Experiment Station.”
“Soja or Soya Bean. (Soja hispida, natural order
Leguminosœ).” According to Henderson’s Hand-book of
Plants (p. 417) “’This is a climbing annual plant allied to
(Dolichos) (“cow-pea”). It is much cultivated in tropical Asia
on account of its beans, which are used for preparing a wellknown brown and slightly salt [sic] sauce (Soy) used both in
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Asia and Europe for flavoring certain dishes, especially beef,
and supposed to favor digestion.’
“We believe this plant worthy of trial by those who
desire a variety of crops for soiling and especially as,
in common with all the Leguminous plants, it is rich in
nitrogenous elements. It could easily be cut and stored as
ensilage...
“During the early winter a variety of this bean was
extensively advertised by a party in Missouri as ‘Cole’s
Domestic Coffee Berry,’ and offered for sale at the
extravagant price of $3.50 per pound. Its wonderful merit
as a substitute for coffee was set forth in a ‘dodger’ with
‘testimonials’ attached. The seed can be purchased of J.M.
Thorburn & Co., No. 15 John St., New York, or other large
seed dealers, in small quantities, at 15 cents (15 cts.) per
pound.”
A table (p. 151) gives the composition of soja beans,
red clover, and cowpea plants. Values for the soja bean plant
are based on three analyses, two grown at the Massachusetts
Experiment Station in 1889 and cut August 20th and August
30th, the third grown at the South Carolina Experiment
Station and cut in full bloom August 5th 1889.”
Another small table (p. 152) gives the fertilizer
constituents of the above soja bean plant cut in full
bloom: Moisture 7.05%. Nitrogen 2.37%. Potash 1.315%.
Phosphoric acid 0.58%. The crop from one acre of soja
beans cut and weighed green (27,769.5 lb) has the following
fertilizing values, based on the value of each constituent:
Vines $34.54. Roots $4.99. Total: $39.53.
“For many years the idea has been prevalent among
the farmers of southern New England that it does not pay
to sow clover... This condition of things is unfortunate for
our agriculture in the light of the discovery within recent
years that the leguminous plants are able to use the nitrogen
of the atmosphere for their growth through the medium of
bacteria infesting a nodular growth upon the their roots. All
the clovers, peas, beans, lupines, vetches, spurry, serradella,
and sainfoin belong to this class and are generally cultivated
for their seeds, for fodder or for green manuring. None other
of our ordinary field and garden plants, grasses, cereals,
root crops, vines, etc., have yet been shown to posses any
such ability to assimilate atmospheric nitrogen, hence are
dependent for their growth upon the supply of nitrogen
within the soil and rain water, or supplied by the farmer
in manure or fertilizers. When purchased, nitrogen is the
most expensive element, costing more than three times as
much per pound as potash and more than twice as much
as phosphoric acid, hence true economy should direct the
prudent farmer to invest his money in phosphoric acid,
potash and the seeds of leguminous plants in so far as he
can use such crops for market, for feeding or for green
manuring” (p. 155).
A table titled “Summary of analyses of leguminous
crops” (p. 157) compares the composition of soja beans,

cowpeas, and three types of “Japanese beans” (Yamagata
Cha daidzu, Kiyusuke daidzu, and Black Podded Adzuki).
The two “daidzu” beans are actually types of soja beans.
Note 1. This is the earliest document seen (May 2016)
concerning soybeans in Rhode Island, or the cultivation
of soybeans in Rhode Island. This document contains the
earliest date seen for soybeans in Rhode Island, or the
cultivation of soybeans in Rhode Island (1892). The source
of these soybeans was Dr. O.C. Wiggin (of Keysville,
Virginia), and the Kansas Agricultural Experiment Station.
Note 2. This is the earliest English-language document
seen (June 2007) that uses the word “nodular” or the word
“bacteria” (or “bacterium”) in connection with root nodules.
Note 3. The authors apparently do not realize that
Yamagata Cha-daidzu and Kiyusuke daidzu are the names
of soja bean varieties (see table p. 157). Address: 1. B.Sc.,
Director of the Station, Agriculturist, and President of the
Board; 2. B.Sc., Asst. Agriculturist. Both: Providence, Rhode
Island.
25. Brooks, William P. 1894. The Agricultural Division.
Massachusetts (Hatch) Agricultural Experiment Station,
Annual Report 6:9-14. Jan.
• Summary: This section begins: “The experimental work
of the past season has been more extensive than in any
previous year; but, owing to the early date at which this
report is made, it is impossible to present many results in a
satisfactory manner. Our corn, soya bean and millet crops
are not yet harvested; our silo, though filled, cannot be
opened;...”
“The millets, Panicum crus galli and miliaceum, have
had more extended trial this season as crops for green fodder
and ensilage... They were put into the silo September 18 and
19, in alternate layers with soya beans.
“We have cultivated in small amounts some twenty
varieties of soya and other Japanese beans the past season,
but these are not yet all harvested. It is thought that the early
white and the medium green and black [i.e., medium black]
varieties first cultivated here will prove as valuable as any.
The first gives a fine yield of seed. The others have ripened
perfectly for the last 5 years, but are a little late for this
section. They appear to be valuable varieties for fodder or for
ensilage.
“The appearance of tubercles which are known to be
connected with the assimilation of atmospheric nitrogen
upon the roots of some varieties under the cultivation last
year and not upon others led us to undertake investigations
to determine the causes of this difference. A crop with these
tubercles upon its roots can take free nitrogen from the air,
but without them it is powerless to do so; hence the interest
of the inquiry.”
Soya-bean meal (ground soya beans) is compared with
cotton-seed meal in feeding two lots of dairy cows during
two periods of three weeks each. The yields of milk and
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butter for the two lots of cows were practically the same
although “The cows on the soya-bean meal gave rather the
most milk.” Chemical analyses showed the cream from the
cows fed soya-bean meal to be the richer, containing 17.83
per cent butter fat compared with 17.09 per cent for cows
fed cotton-seed meal. The butter made from the cows that
were fed cotton-seed meal was finer in texture but appeared
greasy, while that from the cows fed soya bean meal was
thought to have a more agreeable texture and flavor. Soya
beans of the “early white variety” were sold at cost to
farmers in the state.
Note 1. This report describes the first feeding test
conducted in the USA on milch cows (Wiggans 1934, p. 9);
A very early use of ground soya beans (not defatted meal) for
livestock feed.
Note 2. This is the earliest document seen (Aug. 1999)
that uses the term “medium black” (although written in
lowercase letters) in connection with soybeans (one of two
documents).
26. Crocker, C.S. 1894. Compilation of analyses of fodder
articles, fruits, sugar-producing plants, dairy products, etc.
made at Amherst, Mass., 1868-1894. Massachusetts State
Agricultural Experiment Station, Annual Report of the Board
of Control 11:347-365. For the year 1893. Jan. See p. 349,
351-52, 354-55, 358, 361, 363.
• Summary: In Section A, “Analyses of fodder articles,” the
following analyses are given (p. 348-55): I. Green fodders–
Corn and soja bean ensilage. Soja bean [whole plant] (Soja
hispida). Soja bean (early white). Soja bean (early green).
Soja bean (medium black). Soja bean (late). Serradella
(Ornithopus sativus Brot.). White lupine (Lupinus albus).
Yellow lupine (Lupinus lutens).
II. Hay and dry coarse fodders–Blue melilot (Melilotus
coerulea Desr.), Sainfoin (Onobrychis sativa), Sulla
(Hedysarum coronarium), Summer rape (Brassica napu),
Soja bean, Soja-bean straw.
IV. Grains, seeds, fruits, etc.–Soja beans. Red adzinki
[azuki] beans. Daidzu beans. V. Flour and meal–Soja-bean
meal (average 18.17% fat). VI. By-products and refuse–
Gluten meal (avg. 9.13% fat), Gluten meal (Chicago) (avg.
7.89% fat).
For each product the following statistics are given:
Number of analyses. Dry matter (Max., min., avg.).
Percentage protein (Max., min., avg.). Percentage fat (Max.,
min., avg.). Percentage nitrogen-free extract (Max., min.,
avg.). Percentage fibre (Max., min., avg.). Ash.
In section B, “Analysis of fodder articles with reference
to fertilizing ingredients,” the following analyses are given
(p. 358-21): I. Green fodders–Corn and soja bean ensilage.
Soja bean. Soja bean (early white). Soja bean (early green).
Soja bean (medium black). Soja bean (late). White lupine.
Yellow lupine. II. Hay and dry coarse fodders–Soja bean.
Soja-bean straw. IV. Grains–Soja beans. Red adzinki [azuki]

beans. White adzinki beans. Daidzu beans. V. Flour and
meal–Soja-bean meal.
For each product, the following are given: Number
of analyses. Moisture. Nitrogen. Ash. Potassium oxide.
Sodium oxide. Calcium oxide. Magnesium oxide. Ferric
oxide. Phosphoric acid. Insoluble matter. Valuation per 2,000
pounds, based on the following prices per pound of essential
fertilizing ingredients: Nitrogen 17½ cents, potassium oxide
5½ cents, phosphoric acid 5 cents.
Note: This is the earliest document seen (Sept. 2004)
that uses the term “medium black” (though written in
lowercase letters) in connection with soybeans (one of two
documents). Address: B.S., Asst. in General and Analytical
Chemistry, Amherst, Massachusetts.
27. Zavitz, C.A. 1894. Report of the experimentalist. Ontario
Agricultural College and Experimental Farm (Guelph),
Annual Report 19:53-130. For the year 1893. See p. 79.
• Summary: The section titled “Beans, comparative test of
17 varieties” (p. 79), states: “In 1893, 17 varieties of beans
were grown on plots side by side... Each plot was one onehundred and-sixtieth of an acre. The beans were planted in
rows 25 inches apart on May 22nd...”
A table shows the names of the 17 varieties and the
yield of each. “Yellow Soy” yielded 20.4 bushels/acre and
Edamaine [Edamame] yielded 7.7 bushels/acre. The seed
of the Yellow Soy was obtained from the United States,
and that of the Edamaine [sic], a fodder plant, was obtained
from the Kansas Experiment Station [from Prof. Charles
C. Georgeson]. “Other varieties [sent by Georgeson] which
did not mature their seed were Yamagata, Cha Daidzie [sic,
Yamagata Cha-Daidzu], Kiyusuke Daidzie [sic, Kiyusuke
Daidzu; both soy bean varieties] and Black Podded Adyuski
[sic, Adzuki]. These varieties will be tested again in another
year.
Note 1. This is the 2nd earliest document seen (Aug.
2019) that clearly refers to soybeans in Canada, or in Ontario
province, Canada, or to the cultivation of soybeans in
Canada, or in Ontario province, Canada (May 1893). The
source of these soybeans was the United States, probably
from Kansas.
Note 2. This is the earliest document seen (Aug. 2019)
by or about C.A. Zavitz in connection with soybeans. Zavitz
apparently does not realize that Yamagata Cha-daidzu and
Kiyusuke daidzu are the names of soja bean varieties (see p.
79).
Note 3. This is the earliest document seen (Aug. 2019)
in which C.A. Zavitz states that he obtained soybeans from
Kansas. Between 1890 and 1893 the Kansas Agricultural
Experiment Station and Prof. Charles C. Georgeson who
worked there published more than twenty articles on
soybeans; Prof. Zavitz probably read at least one of these
before he contacted Kansas to request soybean seeds.
Note 4. Bound at the back of this volume is the 15th
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“Annual Report of the Ontario Agricultural and Experimental
Union.” Address: B.S.A., Experimentalist, Ontario
Agricultural College [Guelph, Ontario, Canada].
28. Flagg, Chas. O. 1894. Rotation of crops. Rhode Island
Agricultural Experiment Station, Annual Report 6:176-95.
For the year 1893. See p. 190-93.
• Summary: The section titled “Experiments with
leguminous plants” (p. 190-93) states: “The trial of legumes
was made upon three of our most uniform and thoroughly
exhausted plots of the experiment land on the plain. The
object, aside from studying the habits and growth of the
most common leguminous plants, was to determine the
effects of different applications of nitrogen. The three plots
(permanently numbered 17, 19, and 21) each received an
application of 1,200 pounds dissolved South Carolina Rock
(16.63 per cent. total phosphoric acid), and 180 pounds
muriate of potash (50 per cent. potassium oxide), while
in addition No. 19 received 150 pounds of nitrate of soda
(15.50 per cent. nitrogen), and No. 21 received 450 pounds
of nitrate of soda of the same strength, while no nitrogen
whatever was applied to No. 17.”
Seeds of 32 legumes were sown on 29 May 1893 in
duplicate rows 3 feet apart across on each of the three plots.
Seven varieties of soja beans were planted. A “Table giving
weights of short rows and computed yields per acre” (p. 191)
shows the amount of nitrogen or soda applied to each plot
and the computed yield of green fodder (in pounds per acre)
for the 3 plots. The Soja Bean varieties and their yield range
for the three plots are: Medium Green Soja Bean (4613–
6597), Medium Black Soja Bean (4386–7108), Early White
Soja Bean (1890–2646), Yamagata-cha Daidzu [brown]
(2646–4915), Kiyusuke Daidzu (5369–7562), Edamame
(3403–3781), Yellow Soy (2193–3856). The two varieties
giving the highest yields were Kiyusuke Daidzu (7562 lb/
acre) and Medium Black Soja Bean (7108 lb/acre). Yields are
also given for Black Podded Azuki (3100–5218) and White
Podded Azuki (4537–5596), White Lupine, Blue Lupine,
Yellow Lupine, Serradella, and Spurry (Ornithopus sativus).
“In our last report (Fifth Annual Report, page 150) we
called attention to the merits of the varieties of the soja or
soya bean and cow pea as fodder crops especially valuable to
the dairy man for summer feeding, soiling and for ensilage.
They are tender plants and can only be sown when all danger
of frost is past and must be harvested before frost in the fall,
therefore their season of usefulness is somewhat limited. The
farmer with a large herd of milch cows and limited pasture
desires an abundant crop for soiling early in spring and late
in autumn. We can find such among the leguminous plants.”
Note 1. This is the earliest document seen (Nov. 2020,
one of two documents) that mentions the soybean varieties
Medium Black or Medium Green.
Note 2. This is the earliest English-language document
seen (March 2006) that uses the word “Azuki” to refer to

azuki beans. Address: Director of the Station, Agriculturist,
and President of the Board of Managers, Providence.
29. Hills, J.L. 1894. Dairying. Vermont Agricultural
Experiment Station, Annual Report 7:70-118. For the year
1893. See p. 109-10, 114-18.
• Summary: Section VIII, titled “Ensilaging soja bean
and vetch” (p. 109-10) states: “Among the crops grown
experimentally during 1893 were the Soja Bean (Soja
hispida), and the Russian or Villous Vetch, (Vicia villosa)...
They were planted in rows 27 inches apart and the soja
bean was cultivated. The soja bean plot (No. 11) contained
2,520 square feet and grew 564 lb green fodder, equivalent
to nearly 5 tons green fodder, or a ton and a fifth dry matter
to the acre. The vetch and soja bean plot (No. 13) contained
2,592 square feet and grew 824 pounds of green fodder,
equivalent to nearly 7 tons of green fodder, or a little over
a ton and a third of dry matter to the acre. The crops were
harvested Sept. 20 and ensilaged in small cylindrical silos.
After about 6 months the silos were opened and the contents
fed out. The cows ate the ensilages readily, but the quantities
were too small to admit of experimental feeding. Both
ensilages kept nicely and had a pleasant aromatic odor.” One
table (p. 110) shows the composition of dry matter for soja
bean, soja bean ensilage, villous vetch and soja bean, and
villous vetch and soja bean ensilage. A second table (same
page) shows the yields and losses in the same ensilaged
crops per acre.
Section XI, titled “Miscellaneous fodder crops” (p. 11418) states that in the summer of 1893 various fodder crops
were planted by the former director, Prof. W.W. Cooke. A
table (p. 114) shows that Soja beans (obtained from J.M.
Thorburn & Co. [seedsmen] of New York, and from the
Hatch Experiment Station of the Massachusetts Agricultural
College) were planted in 27 inch rows at the rate of 56 lb/
acre and harvested on Sept. 20. Those from Thorburn yielded
22,519 lb/acre of green fodder, and those from Massachusetts
yielded 9,752 lb/acre. Villous vetch and soja beans were
planted in 27 inch rows at the rate of 30 and 35 lb. of seed
per acre respectively and harvested on Sept. 21. The yield
was 13,843 lb/acre of green fodder.
A second table (p. 115) gives the composition (both
original substance and dry matter) of each crop in terms of
water, crude ash, crude protein, crude fiber, nitrogen free
extract, ether extract, nitrogen, phosphoric acid, and potash.
A third table (p. 116) shows “Pounds of dry matter and
fodder ingredients per acre in experimental crops.” Other
crops discussed on p. 316-18 include Japanese radish, spurry,
crow foot millet, panicle millet, and rape.
On p. 318 there are three entries (X, XI, and XIII)
for “Soja (or soy) bean (Soja hispida).” Entry XI is for
“seed obtained from the Hatch Experiment Station of the
Massachusetts Agricultural College... This is a Japanese
plant which has been grown in this country for several years.
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It has been very generally successful as a forage crop. The
dried and ground beans make a passable imitation coffee
(Plumb 1894). A few varieties, ‘Early White,’ ‘Medium
White,’ ‘Medium Green,’ ‘Medium Black,’ and perhaps
others mature seed in Massachusetts, and have yielded from
22 to 28 bushels per acre. It is a good plant for fodder or
ensilage. The seed planted here in 1893 was obtained from
two sources. That obtained from the Massachusetts Station
grew best and yielded five tons of green fodder, a ton and
a quarter of dry matter and a quarter of a ton of protein to
the acre. Both green and ensilaged it was relished by the
cattle. This same crop has proved very satisfactory this year
(1894).”
Note: This is the earliest document seen (June 2016)
concerning soybeans in Vermont, or the cultivation of
soybeans in Vermont. This document contains the earliest
date seen for soybeans in Vermont, or the cultivation of
soybeans in Vermont (summer, 1893). The source of these
soybeans was J.M. Thorburn & Co. of New York, and the
Hatch Experiment Station of the Massachusetts; Hatch in
turn got them from Japan (see Hills 1895). Address: Director
of the Station and Chemist, Burlington, Vermont.
30. True, A.C. 1894. Report of the Director of the Office of
Experiment Stations. Report of the Secretary of Agriculture.
p. 417-64. For the year 1893. See p. 439-40.
• Summary: In the section on “Practical experiments at
the Agricultural Experiment Stations” (p. 365+), there is
a long subsection titled “Soja beans” (p. 439-40) which
states: “These beans are also known as soya and soy beans.
Two distinct species have been called by these names. The
small bean (Phaseolus radiatus) is largely used in Japanese
confections, but is of no special value as a forage plant.
“The large bean (Soja hispida or Glycine hispida) is
the true soja bean, and has been found by the stations in a
number of States to be a valuable forage plant. In Japan this
bean is largely used as food for man and animals.
“The soja bean is an animal leguminous plant
resembling the bunch or upright varieties of cowpeas. The
growth is erect and from 3 to 4.5 feet high. The short pods
are borne thickly on the stocky, bushy plant. Stems, leaves,
and pods are densely covered with short hairs.
“The soja bean can not be said to be a new plant in
the United States but was introduced from Japan before
the organization of the experiment stations in 1888.
However, the varieties first introduced were too late in
maturing for localities in which early autumn frosts occur.
The Massachusetts State Station and the Kansas Station
introduced from Japan early varieties of soja beans, Repeated
experiments at these stations indicated that these matured
in Massachusetts with the same certainty as the common
varieties of corn, and that they ripened in Kansas in any
season. The varieties which experiments have shown to be
early enough for Kansas are Eda mané [sic, Eda-mame; see

Popenoe, Mason, and Marlatt 1891], Yellow Soy, Yamagata
Cha-daidzu [brown], and Kiyusuké Daidzu. In Kansas soja
beans have shown considerable ability to resist drought.
“The seed should be planted only after the ground is
warm in the spring. In Kansas the latter part of May is the
preferred season. The beans, at the rate of 5 to 10 per foot,
are planted in drills from 2.5 to 3 feet apart. The cultivation
is similar to that given the bunch varieties of the cowpea and
should not occur while the leaves are wet with dew or rain.
The vines are cut when the beans begin to ripen, cured in
small, high piles, and threshed when dry.
“At the South Carolina Station the yield of beans was
from 10 to 15 bushels per acre. At the Georgia Station soja
beans yielded 1,307 pounds of beans per acre, while the yield
of cowpeas on an adjacent plat was only 840 pounds. The
weight of dry forage from the former was also greater than
that of the hay from cowpeas. At the Massachusetts Hatch
Station the variety Medium Early White soja bean yielded at
the rate of 35 bushels per acre. The variety Black Medium
made a ranker growth of vine than most of the other sorts.
At the Massachusetts State Station soja beans yielded 5,949
pounds of dry matter per acre. The red varieties [probably
azuki beans] have been found superior to the white in
productiveness and in beauty of appearance. At the Georgia
Station soja-bean forage was relished by stock and was
more easily cured than cowpea vines. The yield of soja bean
forage, exclusive of beans, was at the rate of 2,940 pounds
of dry matter per acre, containing 88.2 pounds of crude fat,
438.06 pounds of crude protein, 730.29 pounds of fiber,
1,143.36 pounds of nitrogen-free extract and 186.39 pounds
of ash. Analysis showed the beans to be much richer than
cowpeas in protein and fat but poorer in starchy matters. One
hundred pounds of air-dry beans contained 25.86 pounds
of nitrogen-free extract. The nutritive ratio is very narrow.
This very high percentage of fat and protein makes soja
beans a suitable substitute for cotton-seed meal and linseed
meal and other concentrated and costly feeding stuffs which
dairymen often find it necessary to purchase. Soja bean meal
without any admixture was relished by milk cows at the
Massachusetts Hatch Station.
“The soja-bean plant has been advantageously used for
hay, for soiling, and for silage, and is believed to have, in
common with most cultivated leguminous plants, the power
of obtaining some of its nitrogen from the air, and hence
acting as a soil renovator.”
Note: This is the earliest English-language document
seen (Oct. 2006) that contains the term “cowpea vines”
(or “cowpea vine”). Address: Director of the Office of
Experiment Stations [USDA, Washington, DC].
31. Wilson, James. 1894. Soiling crops, 1894. Iowa
Agricultural Experiment Station, Bulletin No. 27. p. 85-104.
• Summary: Various soiling crops were fed to milch cows.
“During the summer of 1894 we grew Soja beans, or
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Japan beans, under experimental conditions for feeding
to dairy cows, so as to get indications of their value as an
addition to our field crops and their effect on the quantity
and quality of milk, and on the flavor of butter. This bean
comes to blossoming–which is the best feeding stage for
milk-making–in August, when few plants now known to
our cropping system are in succulent condition. It seems
to be entirely at home in a dry climate. It is rich in protein,
palatable when cows become used to it, gives a fine flavor to
butter, increases the flow of milk when substituted for green
sweet corn, and increases the fat per cent over corn, as our
tables will show.
“The seed was sent to the college by Prof. Georgeson, of
Manhattan, Kansas, who brought several varieties of it from
Japan.”
Leguminous plants that furnish the protein element can
be grown on the farm. When fed with green corn, corn meal,
or by themselves, they give good results and can save a
farmer money.
Page 96 is titled “Soja Bean” and states: “The Soja
bean, or soy bean, or Japan bean has been grown at different
times on the college farm for twenty years [i.e. since 1874]...
The seed used came from Prof. Georgeson, of Manhattan,
Kansas, who, during his residence in Japan, selected
varieties suitable to our climate. We grew two varieties of
it, the yellow soja, the earlier, and the Keyuska [Kiyusuke]
succeeding, in order of ripening... We grew it in hills, planted
and cultivated as corn is... It is widely advertised as a coffee
plant, and sold at high figures for that purpose. The cows did
not eat it readily at first, but after getting it sprinkled with
bran and salt for a few days they ate it readily... at the end of
the test period, August 19th, they had reached a larger flow
[of milk] than at any time during the feeding of sweet corn.”
Note: This is the earliest document seen (March 2012) that
uses the term “Japan beans” or “Japan bean” as other names
for the soy bean.
Page 97 gives an analysis of the soja bean plant, cut
in August (as is, and dry matter). Address: Director of the
Station, Ames, Iowa.
32. Brooks, William P. 1895. The Agricultural Division.
Massachusetts (Hatch) Agricultural Experiment Station,
Annual Report 7:7-16. Jan. See p. 13-14.
• Summary: A table (p. 13) compares the composition of
“American average of corn silage” with “Millet and soya
bean silage.” The author concludes: “It will be noted that the
millet and soya bean silage is considerably richer than the
corn silage in protein, which is the most valuable portion of a
fodder,–the nitrogenous portion.” The two fodders contained
11.25% vs. 8.0% crude protein on a dry matter basis.
The section titled “Soya beans” (p. 13) states: “We have
continued to experiment with a number of varieties of this
crop. We find three of value, and these we call ‘Early White,’
‘Medium Green’ and Medium Black.’ The seed of all was

originally brought from Japan [by Brooks in late 1889; See
Brooks 1890, p. 14, 16]. The first is the most reliable for
seed production in this vicinity, though neither of the others
has failed to ripen every season during the last 6 years.
The ‘Medium Green’ appears to be the most valuable for
ensilage. This has given a yield of rather over eight tons per
acre when ready for the silo...
“Pot experiments in the culture of three varieties of the
soya bean, employing for each soil from our own grounds
and soil from a locality where this crop had never been
grown, were carried out in 1893. The pots were variously
fertilized in two parallel series for each kind of soil. To the
soil of every pot in one series for each kind of soil a little
dust from the floor where soya beans had been thrashed was
added. The object aimed at was to determine whether the
addition of this dust, which, it was known, must contain in
abundance the germs of the tubercle bacillus peculiar to soya
bean roots,–the bacillus which gives the plant the power to
fix atmospheric nitrogen,–would affect the development of
root tubercles and the growth and yield of the plants. The
results were striking. From a very early stage, the plants in
the pots to which a pinch of dust from the threshing floor
had been added were of a markedly greener color and more
vigorous. The weight of both vine and seed from such
pots was larger. Upon examination after harvest the roots
were found to have a far greater number of tubercles. The
important point here is, that the tubercle development is
coincident with greater vigor.
“Out-of-door experiments of a similar nature upon a
large scale have been tried in the field this year. Upon ½ of
a number of areas similarly fertilized throughout, a small
quantity of earth from a field where soya beans had been
cultivated for several years was scattered; the result in every
instance was a marked increase in crop.
“Soya beans, as well as other leguminous crops,
sometimes fail to assimilate atmospheric nitrogen to any
great extent when first cultivated in a neighborhood. This is
frequently, no doubt, because the appropriate tubercle bacilli
are not present in sufficient numbers. They will usually
increase from year to year, and when they become abundant,
success will be more certain. It may sometimes pay to import
a small quantity of earth from a locality where the crop does
well, for the purpose of securing a supply of the needed
bacilli.”
Note 1. In “Soybeans: The Success Story,” (1990)
Prof. T. Hymowitz describes this inoculation experiment
in its historical perspective as follows: “In 1893... Brooks
then conducted what is considered a classic experiment. He
placed never before cropped soil into pots and planted seed
from three soybean cultivars originally from Japan. In one
series of pots he added a pinch of dust collected from the
floor where soybeans had been thrashed and the other series
of pots were his control. The results were striking. In the
pots receiving a pinch of dust, the plants were greener, more
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vigorous, and the seed yields much larger than the controls.
In addition, the roots of the plants that received the pinch
of dust were found to contain nodules. Soil from Brook’s
experiment was sent to New Jersey and Kansas stations and
his results were confirmed.”
Note 2. It is not absolutely clear how the tubercle bacilli
that Brooks used in his pioneering experiments arrived in
America. They may well have arrived on the seeds that
Brooks imported from Japan in 1889. These may have been
the first soybean bacilli in America. In 1897 David Fairchild
“wrote to Japan and imported several pounds of soil from a
soybean field” (Fairchild 1948, p. 14).
“A considerable number of miscellaneous crops have
been under trial on a small scale. The more important of
these are the following: mummy pea, Canada field pea,
blue-stem wheat, naked black barley, Japanese naked barley,
Japanese barley, Japanese clover, dwarf Essex rape, spurry,
flat pea (Lathyrus sylvestris), and alfalfa.” Details are given
on four of these.
“Soya bean meal [probably ground whole soybeans]
compared with gluten meal” (p. 16). The two were tested as
“part of a ration for milch cows. The results do not indicate
any considerable difference. Cream separated by the Cooley
submerged system is more perfect in the milk from cows
receiving the bean meal. The line of demarcation is far more
distinct, and the cream is thicker and richer in fat.”
33. Crocker, C.S. 1895. Analyses of fodder articles with
reference to fertilizing ingredients. Massachusetts State
Agricultural Experiment Station, Annual Report of the Board
of Control 12:438-45. For the year 1894. Jan.
• Summary: The soja bean is mentioned on pages 428-29,
432, 434-35.
Analyses of the following products are given (with
the valuation per 2,000 pounds in parentheses): I. Green
fodders–Corn and soja bean ensilage. Ensilage of millet
and white soja bean. Soja bean. Soja bean (early white).
Soja bean (early green). Soja bean (early black). Soja bean
(medium black). Soja bean (late). II. Hay and dry coarse
fodders–Soja bean, Soja bean straw. IV. Grains–Soja beans
(22.63). Red adzinki [adzuki] beans (14.07). White adzinki
beans (14.14). Daidzu beans [actually soja beans] (22.96). V.
Flour and Meal–Soja-bean meal (24.64). Peanut meal (-). VI.
By-products and refuse–Gluten meal. Gluten feed (Buffalo).
Peanut feed. Peanut husks.
For each product the following statistics are given:
Number of analyses. Percentage of moisture. Nitrogen. Ash.
Potassium oxide. Sodium oxide. Calcium oxide. Magnesium
oxide. Ferric oxide. Phosphoric acid. Insoluble matter.
Valuation per 2,000 pounds. [“The valuation is based on
the following prices per pound of the essential fertilizing
ingredients: nitrogen 17½ cents, potassium oxide 5½ cents,
phosphoric acid 5 cents”].
Note: This “soja-bean meal” is probably ground soja

beans; it was probably not defatted. Address: B.S., General
and Analytical Chemistry [Amherst, Massachusetts].
34. Zavitz, C.A. 1895. Report of the experimentalist. Ontario
Agricultural College and Experimental Farm (Guelph),
Annual Report 20:63-128. For the year 1894. See p. 86.
• Summary: In the section titled “Beans, comparative test
of 13 varieties” (p. 85-86), a table shows that two soy bean
varieties were tested for yield in 1893 and 1894. Yellow
Soy produced the equivalent of 20.4 bu/acre in 1893 and
15.56 bu/acre in 1894, for a 2-year average of 17.98 bu/
acre. Edamaine [sic, Edamame] produced the equivalent of
7.6 bu/acre in 1893 and 6.94 bu/acre, for a 2-year average of
7.44 bu/acre. For Yellow Soy, a measured bushel weighed
59.13 lb and Yellow Soy yielded 1.82 tons/acre of straw.
For Edamaine, a measured bushel weighed 59.00 lb and
Edamaine yielded 1.19 tons/acre of straw.
A full-page photo shows “Second year students and
members of staff, June, 1894.”
Bound at the back of this volume is the 16th “Annual
Report of the Ontario Agricultural and Experimental
Union” (p. 243-301). In a “Report of experiments in
agriculture,” presented by C.A. Zavitz, B.S.A., Director,
Ontario Agricultural College, Guelph (p. 276-301), 12
experiments on various crops and soils are described; soy is
not mentioned. Address: B.S.A., Experimentalist, Ontario
Agricultural College [Guelph, Ontario, Canada].
35. Kinsley Mercury (The) (Kinsley, Kansas). 1895. Back
with rich trophies. Feb. 17. p. 4, col. 1.
• Summary: “Last spring we made notice in these columns
that Mr. Henry A. Salzer of the John A. Salzer Seed Co.,
La Crosse, Wisconsin, America’s leading seed growers
and merchants, was in Europe in search of rare seeds and
novelties for the American farmer and citizen.
“Judging from their new catalogue, his trip was an
eminently successful one. It is brimful of rare things, Of
especial merit we name the Bismark apple, bearing the
second year; the Giant Flowering Star Phlox, the German
coffee berry, and for the farmer, the Victoria rape, Germanica
Vetch, the Lathyrus silvestris, the Giant Spurry and Giant
Incarnate clover, Sacaline, and dozens of other rare things.
“This wide-awake firm is in the van, and their catalogue,
which is sent for 5¢ postage, would be cheap at $1.00 per
copy.”
Note 1. This notice is in a column filled with
advertisements. Is it an ad masquerading as an endorsement?
In 1895 the exact same notice appeared in a large number of
different newspapers throughout the Midwest, especially in
Kansas, but also in Missouri, North Dakota, etc.
Note 2. Does anyone believe that coffee will grow in
Kansas?
36. Republican (Salem, Illinois). 1895. The great German
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coffee berry. Feb. 10. p. 7, col. 3.
• Summary: “Coffee at one cent a pound, that is what it costs
to grow it, good coffee, too. Some say that it is better than
Rio. This we know, while in Europe last summer in search
of seed novelties we often drank this in hotels in France,
Holland and Germany.
“Thirty-five packages earliest vegetable seeds, $1.00,
not 3 cents per package.
“Largest growers of farm seeds as oats, grass and clover,
corn and potatoes, etc., in the world. Early heavy yielding
vegetables our specialty.
“If you will cut this out and send it with 15¢ postage to
John A. Salzer Seed company, LaCrosse, Wisconsin, you will
get a free package of their German Coffee Berry seed and
their catalogue. [K]”
37. Prairie Farmer. 1895. New fodder crops. 67(41):7. Oct.
12.
• Summary: The article begins: “The experiment station
at Guelph [Ontario], Canada, has been experimenting with
some new fodder plants. A report of the work says: ‘Several
specimens of new and valuable fodder plants are in the
display, among which the following may be mentioned: The
Yellow Soy bean, which is one of the best of fifteen varieties
of this plant brought from Japan to the state of Kansas a
few years ago, and which were obtained by the Agricultural
College from that State three years ago. It produces one of
the richest grains known among all cultivated plants. It is
used to a certain extent for green fodder and also allowed to
ripen for the grain. It has been found to thoroughly mature in
this climate.”
Note: The report to which this article refers is probably:
Zavitz, C.A. 1894. “Report of the experimentalist.” Ontario
Agricultural College and Experimental Farm (Guelph),
Annual Report 19:53-130. For the year 1893. See p. 79.
38. Flagg, Chas. O.; Towar, J.D.; Tucker, Geo. M. 1895.
Field experiments. Rhode Island Agricultural Experiment
Station, Annual Report 7:111-28. For the year 1894. See p.
114-19.
• Summary: The section titled “Experiment with leguminous
plants” (p. 114-20) states: “The experiment with leguminous
plants which began last year (see Annual Report for the
year 1893, p. 190) upon plots 17, 19, and 21, was continued
through this year with slightly varying results. The three
plots received like quantities of potash and phosphoric acid,
but plot 17 received no nitrogen, plot 19 received one-third
ration, and plot 21 full ration. In nearly every case in 1893
the plot (19) that received one-third ration (150 lbs.) of
nitrate of soda gave a larger yield than either plot 17 or 21.
While in 1894 a majority of the plants on the full-ration
plot (21) gave the largest yields, although the gain was not
great except in two or three cases; in no case was the gain in
weight of plot 21 over plot 19 sufficient to cover the expense

of applying the extra 300 lbs. of nitrate of soda.”
A table (p. 116) gives the names of the crops planted (all
were planted on 13 June 1894), the weight of three fertilizers
added (in lb/acre; phosphate rock, muriate of potash, and
nitrate of soda) the height of the plants, usual method of
sowing (broadcast vs. drilled; all the crops mentioned below
were drilled in 24-inch rows), date of harvest, excess yield
due to additional nitrogen. The crops include: Soja bean
(common), Soja bean (Medium Green; plants or beans), Soja
bean (Medium Black; plants or beans), Soja bean (Early
White; plants or beans), Black podded adzuki (plants or
beans), White podded adzuki (plants or beans), Kiyusuke
daidzu (plants or beans), Yamagata daidzu (plants or beans),
Eda-mame (plants or beans), Yellow soy (plants or beans).
“With most of the soja beans the increase of yield is not
sufficient the cover the cost of applying any nitrogen at all
the second year, while the first year there was a slight profit
made by applying the one-third ration.”
A table (p. 118) shows the composition of dry matter of
some leguminous green fodders (including 5 types of soja
bean) as compared with corn, oats, and millet.
Page 119 states: “All varieties of Soja Beans are used
profitably either as silage, as green fodder, or as a green
manure. They grow readily; the Common variety and the
Early White are among the earliest to mature. One bushel of
seed is required per acre.
“Black Podded Adzuki, White Podded Adzuki, Kiyusuke
Daidzu, Yamagata Daidzu, Eda-mame and Yellow Soy, are
Asiatic varieties of beans similar to the soja beans. The
seed of these varieties, as well as the soja beans, makes
an excellent, rich meal for stock feeding, while the Black
Podded Adzuki beans are said to be desirable and nutritious
for table use.”
Note 1. The above text indicates that the investigators
do not realize that soja beans, daidzu, eda-mame, and yellow
soy are all different types of soybeans. Some of these are
Japanese names.
Note 2. This is the earliest English-language document
seen (June 1998) that uses the term “green manure” in
connection with soybeans.
This is the earliest English-language document seen
(June 2014) that mentions the use of “phosphate rock”
or “rock phosphate” as a fertilizer, or in connection with
soybeans. Address: Kingston.
39. Brooks, William P. 1896. Report of the Agriculturist.
Massachusetts (Hatch) Agricultural Experiment Station,
Annual Report 8:11-42. Jan. See p. 34-36.
• Summary: The section titled “Soja beans” lists three
varieties grown at the station: (1) Early White. Yield: 18.25
bu/acre of seed. Ripens well but the yield is rather small.
(2) Medium Black. 14 bu/acre of seed or 12,922 pounds per
acre of forage for silage. “It is better for fodder than the early
white, but appears to be much inferior to the medium green
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variety for that use.” (3) Medium Green. Yield: 14 bu/acre of
seeds and 20,644 pounds per acre of fodder. “A very valuable
fodder variety, either for feeding green or for the silo. It is a
rich nitrogenous feed, and (or great importance) it can take
much of its nitrogen from the air. Its roots here are very
thickly covered with tubercles containing the bacilli which
give it this power.”
One table (p. 35) compares the composition of “Medium
green soja bean” with that of “Longfellow corn fodder” as
follows: Dry matter: 30.16 vs. 27.81%. Protein 19.35 vs.
9.79%. Fat: 3.87 vs. 3.25%. Cellulose 23.51 vs. 18.27%.
Carbohydrates 40.30 vs. 63.11%.
“The protein is classed as a flesh former, the other
substances above named are fat and heat producers. The flesh
formers and the fat of fodder are the most valuable of these
constituents... On the farm here our average yield of corn
fodder is about 16 tons per acre, while the green soja bean
gave this year a little over 10 tons.” A second table gives
“Food constituents per acre (pounds)” for “Green soja beans”
vs. “Longfellow corn”: Flesh formers: 1,167 vs. 871. Crude
fat: 233.4 vs. 290.1. Fibre: 1,1418.1 vs. 1,626.0. Fat and heat
producers: 2,430.9 vs. 5,616.8.
“Silage made from either barn-yard millet or corn and
medium green soja bean, in the proportion by weight of
about two parts of either of the two former to one of the
latter, makes a perfectly balanced ration for milch cows,
without grain or other feed of any kind.”
At the beginning of this report we find: “It is proper,
in making this first report of the Hatch Experiment Station
since its consolidation with the State Experiment Station,
that its history and organization should be briefly outlined
and made a matter of permanent record. The State station
was established by act of the Legislature in 1882, with Prof.
Charles A. Goessmann as director. Though located on the
college grounds and making use of its land for purposes
of experiment, it had no direct connection with it, but was
governed by its own board of control. Up to the time of
consolidation twelve annual reports had been issued and
fifty-seven bulletins...
“The Hatch Experiment Station was established
under act of Congress, Public No. 112, Feb. 25, 1887...
In 1894 an act was passed by the General Court, chapter
143, to consolidate the Massachusetts Agricultural
Experiment Station with the Experiment Department of the
Massachusetts Agricultural College.” Address: Amherst,
Massachusetts.
40. Crocker, C.S. 1896. Compilation of analyses of fodder
articles and dairy products, made at Amherst, Mass. 18681896. Massachusetts (Hatch) Agricultural Experiment
Station, Annual Report 8:81-98. For the year ending June 30,
1895.
• Summary: Discusses: A. Fodder articles. Composition and
digestibility of cattle feeds: Corn and soy-bean ensilage.

Millet and soy-bean ensilage. Soy bean (early white, early
green, early back, medium black, late; all used as green
fodders). Soja bean. Soja-bean straw. A table (p. 82-83)
shows, for each fodder: 1. Composition. (a) Fresh or air-dry
substance: Water, ash, cellulose, fat, protein, nitrogen-free
extract. (b) Water-free substance: Cellulose, fat, protein,
nitrogen-free extract. 2. Digestibility. (a) Fresh or air-dry
substance: Cellulose, fat, protein, nitrogen-free extract. (b)
Water-free substance: Cellulose, fat, protein, nitrogen-free
extract.
B. Fertilizing ingredients in fodders. Green fodders:
Corn and soy-bean ensilage. Millet and soy-bean ensilage.
Soy bean (early white, early green, early black, medium
black, late; all used as green fodders). Soja bean. Soja-bean
straw. Soja beans (as seeds): Soja-bean meal. A table (p. 9497) shows the following for each fodder: Analyses, water,
nitrogen, potassium oxide, phosphoric acid, valuation per
2,000 pounds. C. Dairy products.
41. Henderson (Peter) & Co. 1896. General wholesale
catalogue to dealers: Vegetable seeds, farm seeds, flower
seeds, tools, fertilizers, insecticides, &c. New York, NY. 40
p. Jan. 27 cm.
• Summary: See next 2 pages. In the section titled “Farm
seeds” (p. 15) under “Miscellaneous farm seeds” we read:
“Beans, Soja or Japan, The American Coffee Berry,–per
lb. 20¢; per peck $1.75. Tel. Cipher: Petilado. per bushel
$6.00.”
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 & 37 Cortlandt St., New York, New York.
42. Zavitz, C.A. 1896. Report of the experimentalist. Ontario
Agricultural College and Experimental Farm (Guelph),
Annual Report 21:191-269. For the year 1895.
• Summary: In the section titled “Beans–Comparative test
of 13 varieties” (p. 218), a table shows that two soy bean
varieties were tested for yield in 1893, 1894, and 1895.
In 1895 they were sown on June 3 and again on June 24.
Yellow Soy produced the equivalent of 20.4 bu/acre in 1893,
15.56 bu/acre in 1894, and 12.30 bu/acre in 1895, for a
3-year average of 16.09 bu/acre. Edamaine [sic, Edamame]
produced the equivalent of 7.6 bu/acre in 1893, 6.94 bu/acre
in 1894, and 7.79 bu/acre in 1895, for a 3-year average of
7.44 bu/acre.
In the section titled “Fodder crops–8 varieties,” a table
(p. 262) includes Yellow Soy Beans. Average height of crop:
22.8 inches. Average yield per acre: 11.26 tons. General
appearance as a valuable crop for fodder purposes: 8 out of
10 (where ten is the least valuable). Relished by cattle when
fed in the stable: 3 out of 10 (where 10 is the least relished).
Bound at the back of this volume is the 17th “Annual
Report of the Ontario Agricultural and Experimental Union”
(p. 345-432). Zavitz’s long and detailed report is on pages
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are especially valuable for their seeds,
while others produce little seed but a large
amount of forage, ‘Medium Green’ being
the best for forage. The plant grows about
three feet high, is leafy and quite succulent,
and is well eaten by cattle. In fairly fertile
soils it will produce ten tons of green
fodder per acre. It should be sown in drills
2½ feet apart at the rate of 1 to 1¼ bushels
per acre. It may be sown about the same
time that corn is planted, and will produce
valuable fodder for stall feeding Aug. 1030. Cultivate freely in the early part of the
season of growth.”
Next comes a section on cowpeas.

366-93, but soy is not mentioned. This latter report is a
summary of trials by farmers on their farms; it went to all
cooperating farmers. Address: B.S.A., Experimentalist,
Ontario Agricultural College [Guelph, Ontario, Canada].
43. Challiwack Progress (The) (Challiwack, British
Columbia, Canada). 1896. The farm: crops for green feeding
in summer. March 18. p. 4.
• Summary: “Fodder corn: There is perhaps no forage plant
better known to our farmers than corn. The total amount of
food materials furnished by this crop is without doubt greater
than from any other of our common green fodders. The
nutritive value of the fodder is, however, much less, pound
for pound, than the fodder of clovers, peas, or soy beans.
We are firmly of the belief that some of the more highly
nutritious fodder plants, like soy beans and cowpeas, can be
substituted for corn, and be grown with a smaller drain on
the fertility of the soil.
“Soy beans: This valuable fodder plant was introduced
from Japan. There are several varieties, some of which

44. Burpee (W. Atlee) & Co. 1896.
Burpee’s farm annual. Philadelphia,
Pennsylvania. 184 p. 23 cm.
• Summary: See page after next. On page
77 of this catalog we read: “Soja Bean.
This is the variety that has been extensively
advertised as the so-called German Coffee
Berry! It is recommended, however, as
really a useful forage plant, and is worthy
of a fair trial. Per pkt. 5 cts.; ¼ lb 15 cts.;
per lb 35 cts., postpaid.” Note 1. This is the
earliest Burpee catalog seen (Nov. 2020)
that mentions the soybean. Note 2. “5 cts.”
= 5 cents = $0.05.
Note 3. This is the earliest document seen
(Nov. 2020) that uses the term “German
Coffee Berry” to refer to the soybean.
This term is not nearly as widely used
as “Domestic Coffee Berry” or “Cole’s Domestic Coffee
Berry.”
On the same page as the Soja Bean are listed: Teosinte
(Reana luxurians), which “somewhat resembles Indian Corn
in appearance, but the leaves are much longer and broader,
and the stalks contain sweeter sap.” The only illustration on
the page shows Teosinte.
“Chufas, or Earth Almond. A species of ‘grass nut’
(Cyperus esculentus) much used to fatten hogs. The nuts
grow under ground, very near the surface, easily reached by
pigs or poultry.”
“Spanish peanut: A desirable variety because it is early
and a good bearer; its growth is perfectly erect. Planted in
April they will ripen in August, and planted as late as July
1st will mature crops before frost. The pea is smaller than the
Virginia Peanut, but fills out well, makes no pops. They can
be planted close in the row, yielding largely per area. This
variety can be grown in the North. Per pkt. 10 cts.; pint 25
cts.; quart 45 cts., postpaid.”
Also: Dwarf essex rape, Silver hull buckwheat, New
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Japanese buckwheat, sugar cane (Early Amber,
or Early Orange), Osage orange, Australian salt
bush, Kaffir corn, Improved evergreen broom corn
[broomcorn].
On the cover of the catalog is an illustration,
“painted from nature,” of “’Cupid,’ the new dwarf
sweet pea, grows only five inches high. The floral
wonder of the age.” Surrounding it are five little
boy and girl Cupid figures. The Burpee trade mark
appears in the upper left corner.
Thanks to George Ball, President of W. Atlee
Burpee Co. (Jan. 1997) for searching through the
companies archives to find the earliest catalog that
mentioned the soybean. He notes in a letter of Jan.
20 that this catalog was probably printed in late
1895. It would take a major research job to find
where the Soja Beans listed in this catalog were
actually grown/multiplied. Address: Philadelphia,
Pennsylvania.
45. Extra Early Dwarf: New U.S. domestic
soybean variety. 1896. Seed color: Brown
(chocolate).
• Summary: Sources: Gregory, James J.H., &
Sons. 1896. Catalog of Home Grown Seeds.
Marblehead, Massachusetts. 72 p. See p. 36.
“Extra Early Dwarf.–This will mature wherever
bush beans will. It grows two feet high and bears a
chocolate-colored bean. Price, per quart, postpaid,
45 cts.; per package, 10 cts.”
“Diversification of crops.” 1899. Nebraska
Agric. Exp. Station, Annual Report. 12:xii-xv. Feb.
See p. xv. “Of a number of varieties tested, the Extra Early
Dwarf produced the largest amount of seed, yielding at the
rate of about 340 lbs. per acre.”
Zavitz, C.A. 1899. “Report of experimentalist.” Ontario
Agricultural College and Experimental Farm (Guelph),
Annual Report 25:101-29. For the year 1899. See p. 121-22.
“Of the different varieties tested during the past three years,
the Extra Early Dwarf is the earliest,...” Address: USA.
46. Gregory, James J.H., & Sons. 1896. Catalog of home
grown seeds. Marblehead, Massachusetts. 72 p.
• Summary: In the section titled “Grains, Grasses and Forage
Plants,” page 36 states: “Soja or Soya Bean. The ‘American
Coffee Berry.’ Under the name of American Coffee Berry
this Japanese bean is being sold in the West at fabulous
prices. It does not even belong to the coffee family of plants,
still it is a fact, as we find by actual test, that when roasted
and coarsely ground it tastes so nearly like Brazilian coffee
the difference is scarcely perceptible. It certainly is the best
of all substitutes for coffee yet found, and as there is nothing
injurious about it, it being the most nutritious of all vegetable
products, and as it can be raised almost anywhere where corn

will mature, and yield from twenty
to thirty bushels per acre, we believe
that the time is not far distant when
it will be quite generally raised as
a substitute for cheaper varieties of
coffee. The extraordinary richness
of the seed makes them an excellent
home substitute for cotton and
linseed meal for feeding purposes.
Cows are very fond of the ground
beans, and the meal mixed with
corn meal makes valuable food for
poultry. Price per quart, postpaid, 45
cents; per package, 10 cents.
“Varieties–We have grown many
varieties imported chiefly from Japan
and have selected three to catalogue.
“Extra Early Dwarf.–This will
mature wherever bush beans will.
It grows two feet high and bears a
chocolate-colored bean. Price, per quart, postpaid, 45 cts.;
per package, 10 cts.
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“Medium Early.–This will mature as far north as central
New England, grows three feet in height, is an abundant
cropper, bearing round, straw-colored beans. Price, per peck,
per express, $1.25; per quart, postpaid, 45 cts.; per package,
10 cts.
“Late or Ensilage.–These varieties cannot be relied on
to ripen north of southern New England, but for ensilage
purposes they can be successfully raised in middle New
England. Plants four feet high; beans varying in color. Price,
per bushel, per express or fright, $3.00; per peck, $1.00; per
quart, postpaid, 40 cents; per package, 10 cents.
“Both Medium Early and Late are excellent sorts to
use for ensilage, layer and layer with corn, for they greatly
enrich the ensilage, contributing the rich nitrogenous element
in which the corn stalks are markedly deficient. For this
purpose the stalks should be cut when the beans are about
full sized. They not only help the yield of milk but keep the
cows in better flesh, and add decidedly to the richness of the
manure pile, making it worth as much again for plant food
as that made from corn stalks.” An illustration shows a soja
bean plant containing many pods.
Other plants listed in this catalog include: Alfalfa or
lucerne, Japan clover (Lespedeza striata), golden wonder
Millet, kaffir corn, manshury barley, Japanese buckwheat,
yellow doura, prickley comfrey [prickly comfrey],
milo maize, Japanese millets, and sacaline (Polygonum
Sachalinense).
This catalog is owned by the Smithsonian Horticulture
Branch Library in Washington, DC.
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Extra Early Dwarf. Address:
Marblehead, Massachusetts.
47. Osborn, Herbert; Mally, C.W. 1896. Entomological work
for 1895: The four-spotted pea weevil (Bruchus quadrimaculatus, Fabr.). Iowa Agricultural Experiment Station,
Bulletin No. 32. p. 386-94.
• Summary: Experiments with carbon bisulfide fumigation
were conducted to determine its effect on the germination
of various seeds infested by these insects. Fifty seeds each
of Keyusunke [Kiyusuke] soy bean and yellow soy bean
[Yellow Soy Bean] were fumigated and planted. These were
compared with an unfumigated check. Fumigation reduced
the number of seeds that germinated only slightly. This
weevil did not live in yellow soy beans. “In the yellow soy
beans it is quite probable that a few mature, for a number of
beans have been found in the seed room showing an opening
similar to the ones made by the weevils in the whip-poorwill peas. But in all the specimens of this... examined the
contained larvae were dead, only having entered the seeds
a short distance and they probably never survived the first
moult.” A photo (p. 386) of Bean Weevils, and beans, shows
eggs on surface and the holes eaten by weevils. Address: 1.
Entomologist; 2. Asst. Entomologist. Both: Ames, Iowa.

48. Brooks, William P. 1897. Report of the Agriculturist.
Massachusetts (Hatch) Agricultural Experiment Station,
Annual Report 9:9-49. Jan. See p. 9, 14-16.
• Summary: “Soy beans: Soil-test work shows a very
intimate connection between potash supply and the growth
of this crop.”
The beans, variety Medium Green, were sown at
Amherst on May 19, in drills 2½ feet apart, requiring 25
pounds seed for the acre. The nothing plats [those that
received no manure or fertilizer of any kind] produced an
average of 350 pounds beans and 757½ pounds straw per
acre.
“Potash (muriate) appears to be the most useful element,
giving an average increase per acre of 646.67 pounds beans
and 451.67 pounds straw.” But other experiments at this
station “indicate that the sulphate is superior to this salt
(muriate) for beans.” Address: Amherst.
49. Medium Early Black: New U.S. domestic soybean
variety. Synonym: Buckshot (Ball 1907). 1897. Seed color:
Black.
• Summary: Sources: Williams, Thomas A. 1897. “The
soy bean as a forage crop.” USDA Farmers’ Bulletin No.
58. p. 1-19. March. See p. 5-7. “For soiling or for ensilage
‘Medium Early Green,’ ‘Medium Early Black,’ or the ‘Late’
green or black varieties may be used, according to the length
of the season and the time at which the crop is to be used.
In... the Central States ‘Medium Early Black’ seems to be the
favorite...”
Cottrell, H.M.; Otis, D.H.; Haney, J.G. 1901. “Soy beans
in Kansas in 1900.” Kansas Agric. Exp. Station, Bulletin No.
100. p. 55-115. March. See p. 59. A table, titled “Varieties
of soy beans,” shows the varieties tested, the source of the
seed (many seedsmen), the yield of beans per acre, the yield
of hay per acre, and the days from planting to maturity.
The varieties, with their yields in bushels per acre, include
Medium Early Black, from J.J.H. Gregory (3.0 bu/acre).
Evans Seed Co., Inc. 1904. 1904 retail price list:
Northern grown legume, forage plant, grain and grass seeds.
West Branch, Michigan. 24 p. See p. 6. Varieties: “Medium
Early Black. A rank grower with coarse heavy stalks.
Specially adapted to black prairie soils, for ‘hogging off.’”
Ball, Carleton R. 1907. “Soy bean varieties.” USDA
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27. See
p. 13-14. States that Medium Early Black is a synonym for
Buckshot.
50. Medium Early Green: New U.S. domestic soybean
variety. Synonym: Guelph (Ball 1907). 1897. Seed color:
Green.
• Summary: Sources: Williams, Thomas A. 1897. “The soy
bean as a forage crop.” USDA Farmers’ Bulletin No. 58. p.
1-19. March. See p. 5-7. ‘Medium Early Green’ is one of
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the best varieties to plant for hay, as it yields heavily and
retains its leaves well. For soiling or for ensilage ‘Medium
Early Green,’ ‘Medium Early Black,’ or the ‘Late’ green or
black varieties may be used, according to the length of the
season and the time at which the crop is to be used. In the
New England States the ‘Medium Early Green’ variety is
generally preferred,...”
Towar, J.D. 1902. “Cowpeas, soy beans and winter
vetch.” Michigan Agric. Exp. Station, Bulletin No. 199.
p. 165-74. April. See p. 173. A table shows the nutritional
composition of the following five varieties which were
analyzed by the chemist of the Experiment Station this
season: Extra Early Black, Medium Early Green, Medium
Early Black, Ito San or Medium Early Yellow, Medium Early
Yellow.
Evans Seed Co., Inc. 1904. 1904 retail price list:
Northern grown legume, forage plant, grain and grass
seeds. West Branch, Michigan. 24 p. See p. 6. Varieties:
“Medium Early Green. This is common in both China and
Japan. Introduced to America by Prof. Brooks, of Amherst
[Massachusetts], it has proven the best of all for soiling and
ensilage. Height 3 to 5 feet, very branching; dense, rank
growth of foliage, leaves 3 to 5 inches in diameter. Beans
small to medium, green all the way through. Matures seed
in Michigan in 100 to 110 days. Yield at Wisconsin Station
26½ bushels, and at Illinois Station 41½ bushels per acre. We
have taken great care in making our stock of this variety the
best in America, and it has always given perfect satisfaction
when grown for ensilage. The beans show 37 per cent
protein.”
51. Medium Late Black: New U.S. domestic soybean variety.
1897. Seed color: Black.
• Summary: Sources: Williams, Thomas A. 1897. “The soy
bean as a forage crop.” USDA Farmers’ Bulletin No. 58.
p. 1-19. March. See p. 7. “For green manuring the large
medium or late varieties are best; ‘Medium Late Black’ being
excellent for this purpose (See fig. 4).”
Note: Morse (1948) does not list this as a named
soybean variety.
52. Williams, Thomas A. 1897. The soy bean as a forage
crop. Farmers’ Bulletin (USDA) No. 58. p. 1-19. March.
Revised (very slightly) in 1899. [7 ref]
• Summary: Contents: General characteristics and origin.
Varieties. Conditions of growth. Methods of culture.
Harvesting. Yield. Chemical composition. Digestibility.
Value and uses: As a soiling crop, as a silage crop, as a hay
crop, as a pasture plant, as a soil renewer, value of the bean
for feed. Summary. Appendix–Soy beans as food for man.
In the letter of transmittal printed at the front of this
bulletin, F. Lamson-Scribner (USDA Agrostologist) says:
“For reasons set forth in the body of this bulletin [see p. 4],
the name ‘soy’ has been adopted to ‘soja,’ by which it has

been generally known.
“In 1875 Professor Haberlandt began an extensive series
of experiments with this plant in Austro-Hungary, and in a
work published in 1878 he gave the results of his studies and
strongly urged the cultivation of the soy bean as a food plant
for both man and beast. Although he succeeded in exciting
a great deal of interest in its cultivation while making his
experiments, and distributed a considerable amount of
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seed, very little seems to have come of it; for at his death,
which occurred in 1878, the interest flagged, and the soy
bean has failed to obtain the place as a staple crop which he
prophesied for it.”
“It is only within the last 15 years that it [the soy bean]
has received much attention as a forage crop.” Robert C.
Morris of Illinois grew soy beans in 1896.
“The term ‘soy’ applied to this bean is derived from a
Japanese word ‘shoyu,’ denoting a certain preparation from
the seeds which is a favorite article of diet in that country.
The term ‘soja’ is often used in connection with this plant,
but Professor Georgeson, who spent some time in Japan,
and who, since his return to this country, has experimented
extensively with this plant, says [1892, “Test of some
Japanese beans”]: ‘The term soja, often applied to this bean,
is misleading, inasmuch as the species named by Siebold
and Zuccarini Glycine soja is not cultivated there (Japan),
or at least rarely cultivated, though wild in the south...’” (p.
3-4). Note 1. Prof. Georgeson played an important role in
changing the name of this plant to soy bean from soja bean.
“Varieties (p. 5-7): The different varieties of soy bean
are distinguished largely according to the color, size, and
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shape of the seed, and the time required for the plants to
reach maturity. They also differ more or less in the habit of
growth and in the character and degree of the hairiness of the
various parts of the plant. The names applied to the varieties
here in the United States usually refer to the time of reaching
maturity and the color of the seed; as, for example, ‘Early
White,’ ‘Medium Late Green,’ ‘Medium Black,’ etc. The
early varieties generally fruit heavier in proportion to the size
of the plant than the later ones, and hence are better to grow
for seed, while the medium or late varieties are better for
forage on account of the larger yield of fodder that may be
obtained.
“The ‘Early White’ soy bean is an excellent variety
to grow when a crop of seed is desired, particularly in the
North, where the growing season is likely to be short...
‘Medium Early Green’ is one of the best varieties to plant
for hay, as it yields heavily and retains its leaves well. For
soiling or for ensilage ‘Medium Early Green,’ ‘Medium
Early Black,’ or the ‘Late’ green or black varieties may be
used, according to the length of the season and the time at
which the crop is to be used. In the New England States the
‘Medium Early Green’ variety is generally preferred, while
in the Central States ‘Medium Early Black’ seems to be
the favorite... For green manuring the large medium or late
varieties are best; ‘Medium Late Black’ being excellent for
this purpose.”
Harvesting: The “best forage will be obtained by cutting
just as the pods are forming... In harvesting a crop for the
seed, the plants may be pulled by hand or cut with a scythe
or mower and gathered into small piles, which should be
relatively high and of a small diameter, so that the plants
may dry out readily. Thrashing can be done with a flail or
with the thrashing machine. Very good results can be had
with common grain thrashers by taking out a portion or all of
the concaves and substituting blanks.”
The subsection titled “As a pasture plant” (p. 16) states:
“In some parts of the country, particularly in the South, the
soy bean crop is often pastured. Although hogs are perhaps
most frequently used, all kinds of stock can be pastured
on it. The crop can often be fed in this manner to great
advantage. The labor and expense of harvesting is saved
and the droppings from the animals are of great value to the
land. Young stock, particularly sheep and hogs, can be very
profitably pastured on this crop. Many farmers maintain
that by this method of feeding the land is benefited as much
as if the crop had been plowed under, and they obtain the
pasturage in addition.”
The subsection titled “As a soil renewer” (p. 16-17)
states: “Leguminous plants, through the aid of the root
tubercle organisms, are able to add to the available nitrogen
of the soil... When the soy bean was first introduced into
the United States it did not form root tubercles, owing to
the absence of the tubercle organism from the soil, and it
has been grown for several years in some localities without

the appearance of any tubercles. In other cases the tubercles
have developed in great abundance after a short time. At the
Massachusetts (Hatch) Station the medium green soy bean
produces great numbers of the tubercles. (See fig. 5.) At the
same station it was found that a liberal application of nitrates
interfered with the development of the tubercles.”
“Value of the bean for feed: There is no crop so easily
grown that is so rich and can be used to such good advantage
in compounding feeding rations as the soy beans. Excepting
the peanut, there is no other raw vegetable product known
which contains such high percentages of protein and fat in
such a highly digestible form.
“For feeding to animals the beans should be ground and
the meal used with some less concentrated feeding stuffs.
Comparatively few experiments have as yet been made in
the United States to test the feeding value of soy-bean meal.
Professor Brooks, in Massachusetts, found that it compared
very favorably with cotton-seed meal. Cows fed on soy-bean
meal gave richer milk and produced a better quality of butter
than when fed on cotton-seed meal, but on the latter the
cream was richer. Professor Georgeson obtained excellent
results in feeding hogs on a ration of which soy-bean meal
was a prominent constituent” (See Bulletin No. 61 of the
Kansas Station).
Excellent illustrations (line drawings, some made from
photos, p. 4-7, 17) show:
(1) A young seedling soy bean (½ size).
(2) (a) flowering branch of a soy bean plant (reduced
2/3). (b) one of the flowers (enlarged), (c) pods of a soy bean
plant (reduced 2/3).
(3) Extra early soy bean, leaves and roots at age 7 days
(¼ size).
(4) Medium black soy bean, leaves and roots at age 7
days (¼ size).
(5) Roots of a soy bean plant, showing tubercles.
Tables show: (1) Composition of soy bean at four
different stages of growth. (2) Chemical composition of
the various kinds of forage made from the soy bean (incl.
hay and ensilage). (3) Total amounts in pounds of food
constituents produced on an acre of land by soy bean and
fodder corn (proteins are flesh formers; fat, fiber, and extract
matter are fat and heat producers). (4) Digestibility of soybean forage.
An appendix to this article is titled “Soy Beans as Food
for Man,” by C.F. Langworthy (which see).
Note 2. This is the earliest document seen (Jan. 2003)
that uses the word “mower” or the word “concaves” in
connection with soybean production.
Note 3. This is the earliest English-language document
seen (Jan. 2003) that uses the word “machine” (thrashing
machine) in connection with a specific machine for soybean
production.
Note 4. This is the earliest document seen (Nov. 2020)
that mentions the soybean varieties Medium Early Black,
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Medium Early Green, or Medium Late Black.
Note 5. This is the earliest document seen (Oct. 2004)
which gives details on use of soy bean as a good “pasture
plant” or a pasture plant well suited for use in fattening hogs.
Note 6. This is the earliest English-language document
seen (Oct. 2004) that uses the words “pasturage,” “pasture,”
or “pastured,” or the term “pasture plant,” in connection with
soybeans. Address: Asst. Agrostologist, Div. of Agrostology,
USDA.
53. Progressive Farmer (The) (Winston-Salem, North
Carolina). 1897. A new fodder crop. May 25. p. 1, col. 3.
• Summary: “The soja bean is one of the newer fodder
plants that are not sufficiently appreciated, according to the
American Agriculturalist, authority for the following: The
soja bean is a leguminous or cloverlike plant, which seems to
possess great facility for getting its nitrogen from the air. The
dry matter in either the green fodder or straw of the soja bean
contains twice as much fat and protein as in fodder corn,
while the grain is hardly exceeded in richness by cottonseed
meal. Indeed, it is probably true that ‘these beans are the
richest known vegetable substance,’ and as they can be raised
in any climate or soil that will mature corn, this crop enables
the northern farmer to raise concentrated feed instead of
buying it.
“The medium green [Medium Green] variety is best for
forage, being leafy and succulent. In fairly fertile soil it will
produce 10 to 12 tons of green fodder per acre. It should be
sown in drill 2½ feet apart, using 1 to 1½ bushels of seed
per acre. Sow about corn planting time and cultivate freely
early in the season. It will produce a valuable fodder for stall
feeding in August or early September to be fed green or put
into the silo in the proportion of one part soja bean to two
parts of corn. Such silage is a balanced feed for milk cows.
The black variety is a good fodder plant but not equal to the
green. Both kinds will ripen seed wherever the larger kinds
of corn mature. Owing to the wonderful root development
of the medium green variety, it has an admirable effect on
the soil when the stubble is plowed under. Like the action of
alfalfa on land adapted to that crop, the soja bean brings to
the upper stratta [sic, strata] of soil plant food from below.”
Address: Belhaven, North Carolina.
54. Stanstead Journal (Rock Island, Stanstead, Quebec,
Canada). 1897. Farm, field and garden: A new fodder crop.
June 3. p. 2.
• Summary: “The soja bean is one of the newer fodder
plants that are not sufficiently appreciated, according to The
American Agriculturalist, authority for the following: The
soja bean is a leguminous or cloverlike plant, which seems to
possess great facility for getting its nitrogen from the air. The
dry matter in either the green fodder or straw of the soja bean
contains twice as much fat and protein as in fodder corn,
while the grain is hardly exceeded in richness by cottonseed

meal. Indeed, it is probably true that ‘these beans are the
richest known vegetable substance,’ and as they can be raised
in any climate or soil that will mature corn, this crop enables
the northern farmer to raise concentrated feed instead of
buying it.
“The medium green variety is best for forage, being
leafy and succulent. In fairly fertile soil it will produce 10 to
12 tons of green fodder per acre. It should be sown in drills
2½ feet apart, using 1 to 1¼ bushels of seed per acre. Sow
about corn planting time and cultivate freely early in the
season. It will produce a valuable fodder for stall feeding in
August or early September, to be fed green or put into the
silo in the proportion of one part soja bean to two parts of
corn. Such silage is a balanced feed for milk cows. The black
variety is a good fodder plant, but not equal to the green.
Both kinds will ripen seed wherever the larger kinds of corn
mature. Owing to the wonderful root development of the
medium green variety, it has an admirable effect on the soil
when the stubble is plowed under. Like the notion of alfalfa
on land adapted to that crop, the soja bean brings to the
upper status of soil plant food from below.”
Note 1. This is the earliest document seen (Feb. 2007)
concerning soybeans / soya beans in connection with (but not
yet in) Quebec.
Note 2. Stanstead is a town in the Eastern Townships of
Quebec. Stanstead is located on the Canada-United States
border across from Derby Line, Vermont.
55. Kearney Daily Hub (The) (Kearney, Nebraska). 1897.
Impure seed a menace. Agricultural department aiding
farmers to eradicate pests. July 3. p. 1, col. 6.
• Summary: “A large amount of cheap seed, it is said, is now
being sold as novelties, at fancy prices, through manipulation
of the name, and the report says that the German coffee
berry, which many seedsmen are now advertising as a cheap
substitute for coffee, is really the common soja bean, which
can be bought cheaply anywhere.”
56. New York Times. 1897. Weed seeds from abroad. Tons of
infected grass and clover seed imported–Government tests to
be established. July 3. p. 3.
• Summary: A report to Secretary Wilson of the USDA “says
that the ‘German coffee berry,’ which many seedsmen are
now advertising as a cheap substitute for coffee, is really
the common soja bean, which can be bought cheaply almost
anywhere.”
Note: This article, titled “Vile weed seed,” also appeared
in the Los Angeles Times on this same date (p. 6).
57. Hawaiian Star (Honolulu). 1897. Many tons of bad
seeds: Hawaiian farmers should take warning. Secretary
Wilson informed that thousands of pounds of pests are
annually imported from abroad. Aug. 6. p. 3, col. 3.
• Summary: “A large amount of cheap seed is now being
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sold as novelties at fancy prices through manipulation of the
name and the report says that the German coffee berry, which
many salesmen are now advertising as a cheap substitute for
coffee, is really the common soja bean, which can be bought
cheaply anywhere.”
58. Indiana Farmer. 1897. Soja beans. 32(39):8, col. 2. Sept.
25.
• Summary: “A large proportion of the friends who called
at our tent on the fair grounds desired to see the soja beans
we promised to show them. We had two varieties, the dwarf
and the medium. The former were about ripe, and are now
fully ripe and are being gathered. The medium variety are
still green, and we intend to mow them for fear they will
be caught by the frost. Both kinds are very prolific, but the
larger varieties must be planted quite early to insure their
maturing in this latitude [Indianapolis, Indiana]. If they are
wanted only for hay or forage the large, or medium, soja is to
be preferred, as they will produce the greater quantity.
“Mr. Morris of Olney, Illinois, from whom we obtained
seed, writes us, Sept. 6 as follows regarding his crop: ‘I have
before me three plants. First a “dwarf,” eight inches high. It
has 225 well developed pods, averaging two and one-half
beans to the pod. Our Dwarf crop is now ready to harvest.
The second plant is “Medium” variety, three and one half
feet high, full of pods half made. If this variety was cut today
the field would average three to four tons per acre of hay or
fodder. Third, a plant of the later or “Mammoth,” five and
one-half feet high. They made a quarter crop of seed in this
latitude. If cut for hay would make five or six tons.’
“Our own experiment with Sojas is not entirely
satisfactory, as yet. In the first place we didn’t plant quite
early enough and then we drilled them too thick, and did
not thin them out as we should have done for seed. They are
probably about right for hay, but we did not need the crop
for that purpose. We are satisfied that they will make a large
amount of forage, even on land that is light or somewhat
worn. Our cows and horses ate the green stalks readily from
the first taste. The beans are without doubt very nourishing
and a great fat producer, as they are rich in oil. Analysis
show [sic] that they contain 31.05 per cent of protein, and
16.7 per cent of fat, which makes them one of the most
valuable feeds, either for meat or milk.
“Cut green or turned under by the plow they are an
excellent fertilizer, but whether superior to clover we
are not able to say. They will grow in land so poor that
clover will not catch in it, we understand, which, if true,
recommends them for recuperating worn out soils. We hope
our experiment station, and many farmers also, will try them
next season.
“A farmer in northern Illinois, who grew these beans
last year, says of them: ‘They made a tremendous growth of
tops. The plow pulled up many top roots broken off 18 to 24
inches under the soil; don’t know how much deeper these

roots went into the subsoil for mineral plant food. The top or
lateral feeding roots were literally matted in the top soil.’”
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Mammoth.
59. Mammoth: New U.S. domestic soybean variety.
Synonyms: Late Yellow, Mammoth Yellow, Southern, Yellow
(Ball 1907). Late (Piper & Morse 1923, p. 42). 1897. Seed
color: Yellow (straw), hilum tawny.
• Summary: Sources: Indiana Farmer. 1897. “Soja beans.”
32(39):8, col. 2. Sept. 25. “Third, a plant of the later or
‘Mammoth,’ five and one-half feet high. They made a quarter
crop of seed in this latitude. If cut for hay would make five
or six tons.”
E.B.D. [Evan B. Davis, of Hendricks County, Indiana].
1902. “Soy beans will be valuable this season.” Indiana
Farmer. 62(5):3. Feb. 1. “While it [Early Yellow, or Dwarf]
will not produce as much forage or seed as the... Mammoth,
it is a sure crop for Indiana and the other varieties are not.”
Ball, Carleton R. 1907. “Soy bean varieties.” USDA
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27. See
p. 12, 13, 26-27. “Classification–Key to the varieties (p.
11): VI. Yellow seeded: 1C. Later, 125 to 135 days, taller,
32 to 42 inches = Mammoth.” “The Mammoth is the best
known and most widely cultivated variety in the Southern
States. It has also been sold to a considerable extent in the
North, mostly because of the splendid growth it makes, but
it has never given satisfaction there because of its lateness.
It has been a commercial variety in this country for a
great many years, but its origin is not known... The time
required to reach maturity varies from 110 to 140 days, the
average being 120 and 130 days. The yields of 17 plats at
Washington varied between 4 3/5 and 15 bushels to the acre,
with an average of 9 1/3 bushels. The name, Mammoth, is
very suitable for this variety, and is coming into use for it
in agricultural press and by some seedsmen. Numbers and
sources of lots grown: Agrost No. 1195, ‘Yellow,’ S.P.I. No.
4285, Virginia; Agrost. No. 1300, ‘Late,’ F. Barteldes & Co.;
Agrost. No. 1305, T.W. Wood & Sons; Agrost. No. 1307,
‘Southern,’ T.W. Wood & Sons; Agrost. No. 1308, Iowa Seed
Co.; Agrost. No. 1309, Johnson & Stokes; Agrost. No. 1310,
Plant Seed Co.; Agrost No. 1311, C.J. McCullough; Agrost.
No. 1314, ‘Late Yellow,’ Peter Henderson & Co.; Agrost No.
1315, Northrup, King & Co.; Agrost No. 1465, ‘Yellow,’
Breck & Sons; Agrost. No. 1466, ‘Yellow,’ Texas Seed and
Floral Co.; Agrost. No. 1472, ‘Southern,’ J.M. Thorburn
& Co.; Agrost No. 1477, Hammond Seed Co.; Agrost. No.
1976, union of seven of above serial numbers; Agrost No.
1977, union of seven of above serial numbers; S.P.I. No.
4285, ‘Yellow,’ T.W. Wood & Sons; S.P.I. No. 17280, grown
from Agrost. Nos. 1976 and 1977.”
Piper, C.V.; Nielsen, H.T. 1909. “Soy beans.” USDA
Farmers’ Bulletin No. 372. 26 p. Oct. 7. See p. 8-9.
“Mammoth (Yellow).”
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Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of
Plant Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 29.
“The Mammoth is at present the most important soy bean
grown in the United States. It has also been known as Late,
Yellow, Late Yellow, Southern, and Mammoth Yellow. The
date of introduction of this variety is very obscure, and
nothing definite is known regarding its origin. None of the
numerous recent introductions are identical and but one is
closely similar, No. 23328, from Erfurt, Germany, received
as ‘Yellow Riesen.’ It is not probable, though, that this was
a German-grown seed, as so late a variety could scarcely
mature in Germany. Several varieties from Shanghai, China,
and from Japan are closely related. It may possibly be the
‘white-seeded’ soy bean introduced by the Perry expedition.
We have been unable to find any early published records that
definitively refer to this variety. It is not improbable that it is
this variety that was grown at the North Carolina Agricultural
Experiment Station in 1882. There can be but little doubt that
it is the “soja” bean from T.W. Wood & Sons, Richmond,
Virginia, grown by the Kansas Agricultural Experiment
Station in 1889 (see their Annual Report for 1899, p. 43) and
in 1890 (see their Bulletin 19, p. 201). Since 1895 Mammoth
has been a well-known variety.”
Piper, Charles V. 1914. Forage Plants and Their
Culture. New York, NY: The Macmillan Co. xxi + 618 p.
See p. 513-14, 519. The Mammoth variety “was introduced
previous to 1882. It is largely due to the introduction of this
variety that the soybean has become an important crop in
the United States, as a very large percentage of the acreage
is still planted to this variety.” “This is a tall late variety,
under average conditions growing from three to five feet
high, and strictly bushy in habit. At the present time probably
two-thirds of the acreage of soybeans in the United States
is devoted to this variety. On account of its lateness, it will
not usually mature seed north of the District of Columbia
and Kentucky, This variety was introduced prior to 1882, but
there is no record as to its exact source. The seeds are yellow,
one pound containing about 2100. The pubescence is gray,
and the flowers are white” (p. 519).
Morse, W.J. 1918. “The soy bean: Its culture and uses.”
USDA Farmers’ Bulletin No. 973. 32 p. July. See p. 15. “The
Mammoth (fig. 10) is the standard commercial late variety,
more extensively grown at the present time than any other. It
yields well both in grain and forage, but for grain it cannot
be expected to mature north of Virginia and Tennessee. As
forage, however, it can be utilized much farther north.”
Kinney, E.J.; Roberts, George. 1921. “Soybeans.”
Kentucky Agric. Exp. Station, Bulletin No. 232. p. 2357. May. See p. 33. Concerning the Mammoth variety:
“The chief variety of the Cotton Belt and by far the most
extensively grown of any variety in the United States. The
introduction of this excellent variety in 1882 was largely
responsible for the greatly increased interest in the soybean

in this country.”
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 41-43, 166. Page 41 states: “The early introduced
varieties.–Previous to the numerous introductions by the
United States Department of Agriculture beginning in 1898,
there were not more than eight varieties of soybeans grown
in the United States.” One of these was Mammoth (with
yellow seeds). Page 42 states: “Mammoth.–The Mammoth
is at present the most important soybean grown in the United
States. It has also been known as Late, Yellow, Late Yellow,
Southern, and Mammoth Yellow. The date of introduction of
this variety is very obscure, and nothing definite is known
regarding its origin.”
Note: This is the earliest document seen (Oct. 2020)
that mentions Northrup, King & Co. in connection with
soybeans. Address: USA.
60. Union (Saint George, Utah). 1897. Soy beans. Oct. 9. p.
3, cols. 3-4.
• Summary: From Rural Northwest. “The U.S. Department
of Agriculture has issued a farmer’s bulletin on the Soy Bean
as a Forage Crop, and Soy Beans as Food for Man. There is
very little general knowledge about Soy beans in this part of
the United States. A few years ago it was advertised under
various names at fancy prices as a substitute for coffee.
“The Bulletin says that it is a native of southeastern Asia
[sic] and has been cultivated from very ancient times. It has
only been introduced into other regions in modern times.
“It has been grown in this country in the South for many
years but has only received attention as a forage plant in the
last fifteen years.
The Soy bean requires about the same temperature as
corn. The earlier varieties have been found in Europe to
mature further north than the earlier varieties of corn. As a
general thing the soy bean is not as easily injured by frost
as corn. It has excellent drouth-resisting qualities, and at the
same time can withstand an excess of moisture better than
the cow pea or even than corn.
“In Japan it is usually sown about the end of May and
is cut for hay in August. The general methods of culture
are similar to those given field beans. If the crop is to be
made into hay or silage the best time to cut it is when it is
in full bloom or pods beginning to form. Under favorable
circumstances 12 or 13 tons of fresh fodder are obtained per
acre. In New England yields of 9 to 12 tons are reported. The
green fodder has much the same composition as red clover
but is slightly higher in protein. The beans are almost as rich
in protein and richer in fat than the best cottonseed meal.
Experiments at the Storrs Experiment Station [Connecticut]
show that soy bean hay compares well with clover and
alfalfa hay as to digestibility. The beans have a very high
percentage of digestibility. They contain five times as much
digestible fat as ordinary wheat bran.
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“In Japan the plant is highly valued as a nitrogen
collector and is extensively grown in rotation with other
crops to keep up the nitrogen. In some parts of the United
States it has not formed root tubercules.
“There is said to be no other crop so easily grown that is
so rich and can be used to such good advantage in compound
feeding rations as the Soy beans.
“In Japan various preparations of Soy bean supplement
rice as food for man, the deficiency of protein in rice being
made up by the large supply of it in Soy beans.
“There are many varieties of Soy beans. The Medium
Early Green or the Medium Early Black would be most
likely to prove satisfactory in this section.”
61. Davenport, E. 1897. The cow pea and the soja bean.
Illinois Agricultural Experiment Station, Circular No. 5. 4 p.
Dec. 1.
• Summary: “The cow pea, which is essentially a bean, and
the soja bean, which is a pea, are so similar in nature and
use as to be closely associated in the public mind and to
make it expedient to treat of them in close connection. Both
are natives of Southeastern Asia, where the seed is used
principally as human food and the vines as stock food. In
this country they are used almost exclusively for stock. Both
are leguminous and, like all their kind, bear tubercles on the
roots which gather nitrogen from the air. Both are valuable,
therefore, in restoring fertility, and stand in the same relation
to agriculture as does the clover plant. Both are capable of
yielding about 35 bushels of seed per acre, though the yield
generally falls to less than half that amount. The cow pea
is more spreading, makes more hay and of better quality,
because the soja bean, though very upright, has a woody
stem, and drops its leaves badly... The cow pea succeeds best
in the South... The soja bean has been but recently introduced
from Japan, succeeds best in the North and fails utterly in the
far South. Both may be sown either broadcast or in drills, but
both yield more seed from drills. Both enjoy good land, but
will grow upon land ‘too poor to raise anything else.’... The
cow pea has more than 60 varieties ranging from two to five
months for maturity, and from upright to trailing in habit; the
soja bean has few varieties and they are all upright.”
Table 1 shows the composition and digestibility of
the cow pea and the soja bean (green, hay, and seeds) in
comparison with that of Indian corn. The hay from soja
beans is inferior for reasons given above.
“The two common varieties of soja beans are the Black
Medium and the Early White, or Improved White. Of these
the first seems to give the ranker growth of vines and the
latter the heavier yield of seed.” Address: Director of the
Station, Urbana, Illinois.
62. Gregory, James J.H., & Sons. 1897. Catalogue of home
grown seeds. Marblehead, Massachusetts. 72 p.
• Summary: In the section titled “Grains, Grasses and Forage

Plants,” the entry and illustration for “Soja or Soya Bean”
(p. 36) is similar to that in last year’s catalogue except that
the text begins: “We have grown many varieties of Soja
imported directly from Japan and from them have selected
four to catalogue. American Coffee Berry...” These beans
are now being sold in larger quantities and at lower prices:
“Price, per peck, per express, $1.25; per quart, 30 cents; per
quart, postpaid, 45 cents...”
Soja beans are also mentioned in a price list on p. 50.
This catalog is owned by the Smithsonian Horticulture
Branch Library in Washington, DC. Call number: #10025.
Address: Marblehead, Massachusetts.
63. Henderson (Peter) & Co. 1897. Wholesale catalogue:
Tested seeds. Vegetable seeds, farm seeds, flower seeds,
tools, fertilizers, insecticides, &c. New York, NY. 40 p. 27
cm.
• Summary: In the section titled “Farm seeds” (p. 14) under
“Miscellaneous farm seeds” we read: “Beans, Soja or Japan,
The American Coffee Berry,–per lb. 10¢; per peck $1.25. Tel.
Cipher: Petilado. per bushel $4.50.”
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 & 37 Cortlandt St., New York, New York.
64. Johnson & Stokes. 1897. Garden and farm manual.
Philadelphia, Pennsylvania. 96 p. 25 cm.
• Summary: In the section on “Selected Farm Seeds,” page
69 states: “Soja Bean (German Coffee Berry)–In the past few
years the Soja Bean, which we have catalogued for at least
twelve years, has been advertised in a sensational way by
certain seedsmen as German Coffee Berry.
“The beans, or so-called berries, ripen in about four
months from time of planting, and produce a crop of twentyfive to thirty bushels to the acre, being as easily grown as
other field beans. When roasted and ground they closely
resemble and taste very much like coffee. Some mix half and
half with coffee when using, and claim it is superior. Its great
value, however, lays in the fact that when ground it makes
one of the most valuable crops for feeding stock and adds
greatly to the milk production. It is also a valuable forage
crop and for fertilizing the soil and for pasturing, or feeding
the green fodder, of which it yields eight to ten tons per
acre. Sow broadcast one-half bushel to the acre, or it may be
planted in drills three feet apart and one foot between plants.
Pkt., 10 c.; lb. 25c.; 3 lbs., 60c., post-paid; lb., 15c.; 10 lbs.,
$1.00; bush., $3.00, by freight or express.”
This catalog is owned by the Smithsonian Horticulture
Branch Library in Washington, DC. Call number: #9253.
Address: 217-219 Market St. and 206-208 Church St.,
Philadelphia, Pennsylvania.
65. Spillman, Wm. J. 1897. Experiments with forage plants.
Washington State Agricultural Experiment Station, Annual
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Report 6:16-26. For the year ending June 30, 1896. See p.
19, 22. 56 p. in report.
• Summary: Listed among the “Hay, pasture, and manuring
crops” sown the past year and under experiment by the
station were (p. 19): “Soy bean, Edamame” and “Soy bean,
medium green.” The author concluded: “Soy beans do not
come to blossom. Our seasons are too short for them.”
Note 1. This is the earliest document seen (April
2017) concerning soybeans in the state of Washington, or
the cultivation of soybeans in Washington. This document
contains the earliest date seen for soybeans in Washington
state, or the cultivation of soybeans in Washington (1896,
probably about April or May). The source of these soybeans
is unknown.
Note 2. Chas. V. Piper, M.S., Botanist and Entomologist,
is listed among the staff of this station. Address: M.S.,
Agriculturist, Pullman, Washington.
66. X. 1898. The American coffee berry: How it answers for
coffee, etc. Gleanings in Bee Culture 26(4):151. Feb. 15.
• Summary: “I planted three ten-cent packages of the
American coffee-berry last spring. The ground was cold and
wet, so the planting was not done until the first of June. It
kept so cold and wet that only about two-thirds of the beans
came up. The crop matured early in September, before we
had any killing frost. When all was gathered I had just half
a peck of shelled beans–color a light cream. The pods grow
very thick on the main stem and on branches, but do not
branch very much. They bear pods very close to the ground,
and set generally two beans in a pod, sometimes three. I
counted one stalk that had 214 pods, and another 225. Thus
far I am satisfied that they are prolific, and would mature in
this climate.
“Would people generally like them for coffee, and would
they sell for a drink? I first browned and ground enough to
make three pots of coffee, using one drawing for two meals.
At the end of that time, for a week I missed that drink, when
I sat down to a meal, more than I ever did any tea or coffee
before in my life. I consider it as pleasant and agreeable
a drink as any thing I ever tried, and prefer it to any real
coffee. But how would others like it, whose interest extended
only as far as taste and cost are concerned? I was anxious
to find out, so I gave a small drawing, ready ground, to five
different families. In the five families, about 25 persons
drank of it. All but two said it was a pleasant and agreeable
drink; those two did not like the taste of it, but they admitted
they were cranks about their coffee, as they bought only the
best (signed X, Brooklyn, Ohio).
“The above is a very fair report, and we should be glad
to hear from some of the other readers of Gleanings in regard
to it. The coffee-berry, you will notice, is very much earlier
than any of the larger varieties of the soja beans. The strain
of seed we are sending out now will, I think, produce two
crops in a season here in Ohio. It will grow on the poorest

kind of ground, and will assuredly be worth as much as
any of the clovers for plowing under. Its value for seed for
stock has not yet been determined; but the beans themselves
are so exceedingly rich in nitrogen, I am sure it must prove
valuable for many purposes. It is a common expression that
certain kinds of soil are ‘too poor to grow white beans;’ but
I believe this coffee-berry, and probably other varieties of
the soja bean, would grow with considerable luxuriance
where even the proverbial white bean would fail to make a
stand. Who knows but this new coffee-berry that is now quite
extensively introduced has not been the means of bringing
down the price of real coffee? If it should take the place of
real coffee largely, a still better result would be attained.”
Address: Brooklyn, Ohio.
67. Manti Messenger (Sanpete Co., Utah). 1898. Farm and
garden: Matters of interest to agriculturists. March 5. p. 1.
• Summary: This article is largely about “Cow Peas and
Soja Beans.” “For fertilizer–The value of these two crops as
a fertilizer is largely due to the high percent of nitrogen and
further upon the fact that though they prefer good land they
will grow on either sand or clay that it is too poor to raise
anything else.”
“In general, cow peas and soja beans are capable of
about equal yield in seeds, the former tending to excel in the
South and the latter in the north. Both yield more in drills
than when sown broadcast, late planting tends to increase
seed production and early planting to excessive production of
stem and leaf. Of the many varieties of cowpeas, the upright
growers are most prolific in seed and the so-called trailers of
longer seed, yield most forage. Yields of seed reported vary
from ten to twelve bushels to as high as thirty seven per acre
though twenty five bushels is a good yield of cow peas and
twenty of soja beans.
“The two common varieties of soja beans are the
Medium Black and the Early White, or Improved White. Of
these the first seems to give the ranker growth of vines and
the latter the heavier yield of seeds.
“The sixty or more varieties of cow peas differ greatly
in character of grow growth, in amount of vine in yield of
seed and in the time required from seeding to maturity. Some
of the smaller varieties called ‘bunch’ varieties are entirely
upright like soja beans others called ‘trailers’ send out long
trailing vines fifteen or twenty feet long and still others
called ‘runners’ send out upright stalks which afterward from
extreme development resume a horizontal position...”
“The following supposed facts will be of value to the
prospective grower: (t) means trailing, (r) running, (e) erect.
“Very early–Sixty or seventy days. New Era (r),
Chocolate (r), Congo (r), Vacuum (r), White Giant (r).
“Early–Whippoorwill (e), Red Crowder (r), Granite (r).
“Medium–Coffee (e), Large Lady (r), Pony (r).
“Late–Black (r), Everlasting (r), White Crowder (r).
“Very Late–Unknown (or Wonderful) (e), Black (r),
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Blue Hull (r), Purple Hull Crowder (r), Clay (e), Conch (t),
Gourd (r), Calico (r), Quadroon (e), Redding (r), Red Nipper
(r), Speckled Crowder (r).”
Note: There is no indication that this article is about soja
beans or cow peas that have been grown in Utah.
68. Georgeson, C.C. 1898. The Japanese soy bean. Prairie
Farmer 70(17):1. April 23.
• Summary: “’H.,’ of McLean Co., Illinois, writes: ‘Please
tell us about this bean; what is its value for hog feed as
pasture? It is recommended for this purpose in Kansas; does
it do well here? What is the yield; how much seed is sown
per acre; what is the price of seed and where is it obtained?
Tell us all about it. Also will the Jerusalem artichoke do well
on land too low for corn? Sometimes the land is flooded
during the spring storms. How about artichokes for hog
feed?’
C.C. Georgeson answers: “The soy bean is a leguminous
plant imported into this country from Japan. It is an upright,
stocky grower, attaining a height of from one and one-half
to four feet, according to the variety and quality of the soil.
The writer has grown this bean successfully at the Kansas
Experiment Station for the past eight years, and it has
likewise done well in Iowa, Pennsylvania, Massachusetts and
even in Wisconsin. There is therefore, no doubt but that it
will also succeed in any part of Illinois. It is, however, only
the earliest varieties, those which will mature inside of four
months, that can be profitably grown in the Northern states;
the late maturing sorts, will be killed by frost before the
beans are full grown. The value of the soy bean is wholly due
to its extraordinary richness in nitrogen. As is well known,
nitrogen is the most important element of nutrition for both
plants and animals. This plant has greater nutritive value than
any other cultivated plant. The ripe beans are much superior
to linseed oil meal for feeding purposes, while hay made
from the plant is equal to bran in feeding value. Like other
leguminous plants it is a nitrogen gatherer, and consequently,
the roots and stubble enrich the soil in this element.
“As to the value of this bean for hog feed, I can not do
better than give the substance of an experiment conducted
by me at the Kansas Station. Twelve pigs were divided into
four lots of three head each, and all were fed for 126 days
under identical conditions, except as to feed. They averaged
about sixty pounds per head. One lot was fed on Kaffir corn
meal to which was added one-third as much shorts during
the last seven weeks of the experiment. This lot gained 191
pounds. Another lot was fed a mixture of two-thirds Kaffir
corn meal and one-third soy bean meal [ground whole
soybeans] during the whole period, and they gained 547
pounds, or nearly three times as much. Still another lot was
fed corn meal, and for the last seven weeks two-thirds corn
meal and one-third shorts, as in the case of lot one, they
gained 306 pounds, while a fourth lot fed two-thirds corn
meal and one-third soy bean meal gained in the same time

554 pounds; the difference in these gains must be attributed
to the superior feeding quality of the soy bean meal. I have
likewise data, too extensive to quote here, which shows that
the crop can be pastured down in the field by hogs, with
excellent results. I have also fed both hay and ensilage made
from this plant, with satisfaction. It will thus be seen that
the soy bean is a valuable crop in whatever form it is used,
both for feed, and as a fertilizer. Another valuable feature
of this crop is that it can be grown as a second crop after
wheat or oats, if it is put in as soon as these are harvested.
It was my practice, for several years, at the Kansas Station,
to plow the stubble ground as soon after harvest as possible
and drill it to soy beans, and I have repeatedly harvested a
mature crop before frost from beans planted early in July.
This can be done anywhere where the frost holds off until
near the middle of October. I planted the stubble ground to
beans even when there was no prospect of maturing the crop.
The green crop was then either pastured off by hogs, or more
generally cut and cured for hay, in either case it paid well for
the labor. When the crop was removed early enough to put
in winter wheat, it left the ground in excellent condition to
sow without further plowing, while the culture of the beans
suppressed the weeds that usually befoul stubble ground.
“The culture is simple. To make sure of a crop of seed
they should be planted in the latter part of May after corn
planting is over. Drill them in rows from two to three feet
apart, according to the size of the variety and the fertility
of the soil; drill them with any machine which will drop a
bean about every two inches along the row, a bean planter
is of course best, but a corn planter will do, and I have had
excellent success with a common wheat drill on which all
but the first and fifth feeds were stopped up; half a bushel
to three-quarters to the acre is enough when grown for
seed; if wanted for feed put in a bushel or more. Give them
shallow culture, and keep the weeds under; in the struggle
for existence they are no match for crab grass and the coarser
weeds and they suffer in proportion as these are allowed to
dispute the ground with them, for this reason they fail when
sown broadcast, except on land practically free of weeds.
“The short, hairy pods will form in great numbers from
the ground to the tip of the stem. If wanted for seed they
should be left till the leaves have about all fallen off; then
cut them with a bean harvester, if one is available, if not,
have the blacksmith fasten a corn knife, or similar piece of
steel with knife edge, to the shanks of a common two-horse
cultivator and draw it along the row so as to cut the stalks
one inch below the surface of the ground, put the knife
slanting so it will have a cutting action. I have found a homemade bean harvester of this pattern quite satisfactory. When
cut, rake the stalks into windrows and fork them up into tall,
narrow cocks to dry. When the pods begin to pop open and
scatter the beans, haul them under shelter and thrash them
out. A bean thrasher, if one is available, is of course best, but
a common thrashing machine will do. It must be run at slow
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speed, and the concave must be removed and replaced with
boards, or the beans will break too badly. If wanted for hay,
cut the crop with a mower when the beans in the pods are
nearly full grown, and cure as you would a rank growth of
clover.
“It is a difficult crop to cure, the leaves crumble badly
when too dry, and the hay will mold if not dry enough; but
well cured it is equal to bran, pound for pound, and much
relished by cattle. The crop can be cut green and put into the
silo, but when put up by itself the silage is rather watery. It
makes a pleasanter feed if an equal quantity of corn, well
on toward maturity, is cut up with it; or a little good straw
can be cut up with it to absorb the excess of moisture. I have
found soy bean silage much relished by dairy cows, and it
materially increased both the quantity and the quality of the
milk.
“Now as to yield. I have raised eight bushels clean seed
to the acre as a second crop on poor ground, after wheat.
When planted in May they have yielded from eighteen to
twenty bushels on poor ground, and I have heard of yields
of forty bushels per acre on rich soil. I have raised three tons
of good hay to the acre, and six tons of silage. For hay and
silage some late, rank-growing sort can be used; for seed the
variety known as the Yellow Soy is the best for the Northern
states, because it is early and a good yielder.
“Grasshoppers and rabbits are very destructive to this
crop and where numerous may damage it seriously.
“It is probable that all large seed houses keep the
soy bean in stock by this time. Now as to the questions
concerning the Jerusalem artichoke... C.C. Georgeson.”
69. Brooks, Wm. P. 1898. The soja bean in Massachusetts:
as compared with the cow pea. Rural New-Yorker
57(2519):334. May 7. Oversize.
• Summary: “We prefer the Soja bean to the cow pea, either
as a fodder crop to be fed green, or to be put into the silo, for
the following reasons:
“The Soja bean, a suitable variety being selected, will
ripen in this locality, while the cow pea will not. This enables
the farmer to produce his own seed, and further, the plant
can be allowed to reach a degree of maturity sufficiently
advanced to make the fodder less watery, and richer in the
most important constituents of plant food than the cow pea in
the immature condition in which it must be cut.
“The Soja bean is a considerably richer fodder than
the cow pea. This will be evident from the following table:
Composition of green fodders.” The table compares the cow
pea with Soja bean (average) and with Soja bean (Medium
Green variety).
“It will be noticed that two sets of figures are given for
the Soja bean. The former is the average of all the analyses
which have been made here, among which are several
analyses of late varieties which were very immature at
the time they were taken for analysis. The figures for the

Medium Green variety, which I believe is the very best sort
for this latitude. constitute the better basis for comparison
with the cow pea. It will be noticed that this variety gives us
nearly twice as much fat, more than 1.66 times the amount
of flesh-formers (protein), and about 1¼ times the amount of
heat-producers (carbohydrates) that is given by the cow pea.
“When, in the light of these facts, we consider further
that the Medium Green Soja bean has, upon an average
as grown here, produced as large yields as the cow pea,
its superiority becomes strikingly evident. The crop of
both usually averages from 10 to 12 tons per acre green
weight. With a yield of 10 tons, the cow pea will give us
the following number of pounds of the different nutrients
per acre: Fat, 140 pounds; flesh-formers, 620 pounds; heatproducers, 1,720 pounds. The Soja bean with the same crop
gives us: Fat, 240 pounds; flesh-formers, 1,160 pounds;
heat-producers, 2,400 pounds. These facts make the apparent
superiority of the Soja bean as a fodder crop very clear.
“As is well known, however, the value of a fodder does
not depend entirely upon composition, but is affected in a
marked degree by the digestibility of the nutrients which it
contains. There is some evidence that the digestibility of the
Soja bean is not quite so great as that of the cow pea, but
sufficient experiments have not been made to enable us to
form a final judgment upon this point. In the light of such
evidence as we have, I may say, in conclusion, upon this
point, that there is no doubt that, after due allowance for a
lower rate of digestibility, the Soja bean is still shown to
be superior as a fodder crop in nutritive value. There is no
marked difference in the degree of palatability of the two
fodders, and such evidence as we have indicates that the
effect of the Soja-bean fodder upon the quality of the milk
produced from cows fed with it, is excellent.
“The Soja bean, being less watery than the cow pea,
keeps better in the silo. We have made excellent ensilage
by mixing either corn or Japan barnyard millet with the
Soja bean in the proportion of two parts of either of the
former to one of the latter. Such ensilage is palatable, and
in composition approximates closely the German feeding
standard for milch cows. I have no doubt that cows fed
exclusively on such ensilage would give a satisfactory
yield of milk, although, of course, in most cases, it will be
preferable to use some grain and concentrated foodstuffs
such as cotton-seed meal, gluten, etc. One peck of seed will
plant a little more than one-half acre. If sown for seed, I
would drop about eight seeds per running foot in the row;
if for fodder, from 10 to 12 seeds. The distance between the
rows on good land should be about 2¼ feet. If the land is
poor, the rows may be somewhat nearer together. The crop
does well on any good corn land, and should be planted
about the same time that corn is planted. The seed can be
very satisfactorily put in with any corn planter which plants
in drills.
“These beans are edible, and are the richest known
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natural vegetable product. I do not believe, however, that
they will be as well liked for table use as some of our older
varieties of beans; they are too rich and oily to suit most
tastes. They are not much used directly as food, even by the
Japanese, but are largely employed in the manufacture of
a table sauce known as Shoyu (Soy), whence probably, the
names Soja, Soya, and Soy. They are, also, largely used for
the manufacture of a bean cheese, which is a favorite and
largely used article of food. A great many of the beans are
also used as food for horses and cattle.
“I have never seen the name German Coffee beans
applied to the Soja beans, but some of the early white [Early
White] and yellow varieties are advertised by some of our
seedsmen under the name American Coffee berry. I am too
fond of coffee to take kindly to any substitute therefor. I
have, however, found Soja-bean coffee as satisfactory as
any of the grain substitutes for coffee which are to be found
upon our markets. If it be used as coffee. the beans should be
first roasted just as the coffee berry is, and then ground and
treated in all respects like the true coffee.
“There are a great many varieties, and these differ from
each other widely in respect to the season required. The
earliest varieties will mature in about the same length of
time as our early garden beans. The Medium Green variety
spoken of in this article requires about the same length of
time as Longfellow’s or Sibley’s Pride of the North corn.
Some of the latest varieties requires so long a season that
they will scarcely more than reach the stage of blossoming in
this locality.” Address: Mass. Ag’l College.
70. Dammann & Co. 1898. General price list: Of vegetable,
farm, tree, conifer, palm, flower and other seeds. San
Giovanni a Teduccio (near Naples), Italy. 94 p. 26 cm. [Eng]
• Summary: In section I, “Vegetable seeds,” the section
titled “Beans-Soja (Soja hispida)” lists five varieties (whose
names are given in English only), sold by the pound (lb)
or hundredweight (cwt = 112 pounds), as follows: Yellow
3 pence/lb or 24 shillings/cwt. Brown 4 pence/lb or 28
shillings/cwt. Black 4 pence/lb or 28 shillings/cwt. Green
Samarow (extremely early and prolific) 5 pence/lb or 35
shillings/cwt. Giant yellow Santa Margherita (of enormous
growth; beans very large, extremely prolific) 5 pence/lb or 32
shillings/cwt.
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Giant yellow Santa Margherita.
The front cover, surrounded by an ornate border or
geometrical design, contains extensive text: No. 109.
1898-99. By appointment to his Majesty the King of Italy.
Dammann & Co. Seed and bulb growers and merchants.
San Giovanni a Teduccio (near Naples), Italy. Established
1877. Awards obtained: First diploma of honour at the Italian
Exhibition, London, 1888. Large gold medal of the Royal
Academy of Naples for improvements in horticulture, 1890.
Three medals at the great Berlin International Horticultural

Exhibition, 1890. Diploma of honour from the Botanic
Society, Geneva, 1891. Horticultural exhibition, Naples,
1892. 11 first prizes, both the two medals of the government,
Florence 1893, 1895. Leipsic [Leipzig], large and small
silver medals 1893. Chicago 1893. Naples 1895. Illustrations
on the front cover show: (1) The great seal of Italy (at
top center). (2) The flowering plant Celosia pyramidalis
monstrosa growing (between the two lists of awards).
The inside front cover is filled with “Conditions of
sale.” It begins: “All prices are quoted in Shillings and Pence
(English currency).” Note: 12 pence = 1 shilling. One section
is about “Electros.” Note: An electro is a reproduction of a
flower or plant made by the electrotype process. The cable
address is “Dammann.”
Location: Horticultural Library, Smithsonian Institution,
Washington, DC. Address: San Giovanni a Teduccio (near
Naples), Italy.
71. Hammond (Harry N.) Seed Co. 1898. Annual catalogue
of season 1898 (Mail-order catalog). Decatur, Michigan. 41
p. 23 cm.
• Summary: Under the subtitle “Soja Bean (Coffee Berry)”
we read (p. 25): “During recent years this variety had been
largely sold under the name of German Coffee Berry at
extravagantly high prices, but we prefer to offer it under its
correct name. The berries ripen in about four months from
time of planting, and produce a crop of twenty to thirty
bushels to the acre, and are as easily grown as other beans.
When roasted and ground it closely resembles coffee and
tastes quite similar. Some mix half and half with coffee when
using and claim it is superior. Its great value to the farmer
lays in the fact that when ground it makes one of the most
valuable crops for feeding stock and adds greatly to the milk
production. Claimed also to be much superior to clover for
fertilizing the soil and for pasturing, or feeding the green
fodder, of which it frequently yields eight to ten tons per
acre. Sow broadcast one-half bushel to the acre, or it may be
planted in drills three feet apart and one foot between plants.
Per pkt., 5 cts; ½ lb., 15 cts.; lb., 25 cts., postpaid.”
Note: This is the earliest Hammond seed catalogue seen
(Oct. 2020) that mentions the soy bean–under any name,
and the earliest document seen (Oct. 2020) showing that
Hammond selling soybeans. The cover states: “Season 1898.
Annual catalogue of Harry N. Hammond, seedsman. Largest
grower of seed potatoes and farm seeds in the world.” This
catalog is owned by the Smithsonian Horticulture Branch
Library in Washington, DC. Call number: #10096. Address:
Decatur, Van Buren Co., Michigan.
72. Johnson & Stokes. 1898. Garden and farm manual.
Philadelphia, Pennsylvania. 92 p.
• Summary: In the section on “Selected Farm Seeds,” “Soja
Bean (German Coffee Berry)” is mentioned on page 65.
Other seeds mentioned in this section include: The true
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improved leaming corn (long considered the earliest Yellow
Dent Corn in cultivation), seed buckwheat (new Japanese,
or silver hull), mammoth Russian sunflower, Australian salt
bush, teosinte, dwarf essex rape, kaffir corn (with photo),
Jerusalem artichoke roots, chufas or earth almond (Cyperus
esculentus–a species of “grass nut” used to fatten hogs). A
photo (p. 61) shows a “combined harvester, header, thresher
and sacker [pulled by many mules or horses], on the ranch of
one of our customers in California.”
This catalog is owned by the Smithsonian Horticulture
Branch Library in Washington, DC. Call number:
#0932. Address: 217 & 219 Market Street, Philadelphia,
Pennsylvania.
73. Osborne, Thomas Burr; Campbell, George F. 1898.
Proteids of the soy bean. (Glycine hispida). Connecticut
Agricultural Experiment Station, Annual Report 21:374-82.
For the year 1897.
• Summary: Contents: Introduction. Yellow soy bean. Soy
bean (Kiyusuki diadzu) [sic, Kiyusuki daizu]. Conclusion.
The article begins: “The proteids of the soy bean, so far
as we are informed, have never been the subject of special
investigation. The seeds used by us were grown in Kansas
and kindly supplied by Prof. C.C. Georgeson. Two varieties
have been examined, one known as the yellow soy bean and
the other, called in Japan, kiyusuki diadzu [sic, kiyusuke
daidzu].” The authors give a detailed discussion (6 pages)
of the methodology used for extracting, filtering (or, where
filtration was impossible, passing through a centrifugal
separator), isolating, and measuring the proteids in the soy
bean. A globulin, which the authors named “Glycinin,” was
prepared by saturating a 10 per cent sodium chloride extract
of the meal with ammonium sulphate, redissolving the
resulting precipitate, and dialyzing the solution. A table (p.
377) gives an analysis of glycinin in terms of its content of
carbon, hydrogen, nitrogen, sulphur, and oxygen–based on
9 samples. The authors then state: “It is probable, therefore,
that we have here a definite proteid, distinct from legumin,
containing 0.50 per cent. less nitrogen and 0.30 per cent.
sulphur than that substance. We propose for this globulin the
name Glycinin. They then describe its numerous reactions, as
with sodium chloride, by dialysis or cooling (“it separates in
the form of spheroids”), etc.
Other tables: (2) The composition of dried glycinin (p.
379). (3) Composition of the glycinin from Kiyusuki diadzu
(p. 380). “These results agree well with those obtained from
the yellow soy bean.” (4) Comparison of the composition
of glycinin from the two soybean varieties (p. 381). The
true composition of glycinin (p. 381). It consists of 52.12%
carbon, 6.93% hydrogen, 17.53% nitrogen, 0.79% sulphur,
and 22.63% oxygen.
“Conclusion: The soy bean contains as its chief proteid
constituent glycinin, a globulin similar in properties to
legumin, but of somewhat different composition, containing

nearly twice as much sulphur, four-tenths per cent. more
carbon and one-half per cent. less nitrogen... The soy bean
contains a more soluble globulin which resembles phaseolin
in its composition, and, so far as we could ascertain, also in
its reactions... Besides these globulins about 1.5 per cent. of
the albumin-like proteid legumelin was obtained. We have
found legumelin in a number of other leguminous seeds, the
pea, vetch, horse bean, lentil, adzuki bean, and cow pea.”
Tables (p. 382) show the chemical composition of (1)
legumin as found in the soy bean, and (2) the small amount
of proteose obtained from the soy bean. “Owing to the small
amount of proteose no evidence was obtained as to the purity
or individuality of this preparation.”
Note 1. This is the earliest U.S. agricultural experiment
station publication seen (July 2014) which is entirely about
soy beans.
Note 2. This is the earliest English-language document
seen (June 2020) that uses the word “albumin” (or
“albumins”), or the word “globulin” (or “globulins”), or
the word “glycinin,” or the word “legumelin,” or the word
“proteose,” or the word “phaseolin” in connection with the
soy bean. It is also the first U.S. investigation of soy proteins,
and the first attempt to classify them. Note 3. This is the
earliest document seen (July 2014) that mentions the soybean
variety Kiyusuki daizu. Address: 1. Ph.D.; 2. Ph.B. [Bachelor
of Philosophy]. Both: Chemists, Connecticut Agricultural
Experiment Station.
74. Johnson & Stokes. 1899. Garden and farm manual (Mailorder catalog). Philadelphia, Pennsylvania. 92 p. 26 cm.
• Summary: In the section on “Selected Farm Seeds,” page
63 states: “Soja Bean (German Coffee Berry)–In the past few
years the Soja Bean, which we have catalogued for at least
twelve years as a valuable forage crop, has been advertised
in a sensational way by certain seedsmen as German Coffee
Berry.
“The dry beans, roasted and ground, closely resemble
and taste very much like coffee. Its great value, however, is
as a forage crop and for fertilizing the soil and for pasturing,
or feeding the green fodder, of which it yields eight to ten
tons per acre. Sow broadcast one-half bushel to the acre, or it
may be planted in drills three feet apart and one foot between
plants. Pkt., 10 c.; lb., 25c.; 3 lbs., 60c., post-paid; qt., 20c.;
peck, 75c; bush., $2.50, by freight or express.”
Also on this page are dwarf essex rape, early amber
sugar cane, sand, or winter vetch (Vicia Villossa), cow peas
(the great soil improver), and velvet bean (the great nitrogen
gatherer–a worthy rival of the cow pea). The company is
now also selling Scotch Collie shepherd dogs and eight types
of chickens, turkeys, and ducks (p. 92).
This catalog is owned by the National Agricultural
Library, Special Collections, in Beltsville, Maryland.
Address: 217 & 219 Market St., Philadelphia, Pennsylvania.
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75. Zavitz, C.A. 1899. Report of the experimentalist. Ontario
Agricultural College and Experimental Farm (Guelph),
Annual Report 24:119-83. For the year 1898. See p. 174,
181.
• Summary: The section titled “Fodder crops” (p. 174)
contains a table listing six varieties of fodder crops that have
been tested for 4 years in succession on plots of 1/100 acre
in size. One of the crops was Yellow Soya Beans. Average
height of crop in 1898: 23.0 inches. Average height in four
years: 25.5 inches. Average yield per acre in 1898: 8.07 tons.
Average yield per acre in four years: 8.52 tons. Egyptian
peas gave the largest average yield of green crop per acre
in 4 years (9.0 tons), followed by Grass peas (8.88). “The
Yellow Soya bean, which has proven to be one of the best
soja beans which have been grown at this place, occupies
third place in production of green crop per acre” [8.52 tons].
In the section titled “Miscellaneous crops” we read
(p. 181): “Soya, Soja, or Japanese beans. Five varieties
of Japanese beans have been grown for two years in our
experimental grounds. Most of these varieties were brought
out from Japan by Prof. Brooks of Amherst University,
Massachusetts. Some of them are doing well in the State
of Massachusetts. They produce grain which is the richest
of any produced on the farm. Our experiments, so far, are
not of sufficient extent to justify our saying much in regard
to the place these beans are likely to occupy in the future
of agriculture in Ontario. It might be stated, however, that
in yield of grain per acre, the Yellow Soya beans, the seed
of which we originally obtained from the state of Kansas,
stands highest, and that the Early White, Medium Black
and Medium Green gave yields in the order named. The
seed of the last three were secured from Prof. Brooks. In
yield of green crop per acre the largest returns were secured
from the Yellow and from the Medium Green varieties of
Soya beans.” Address: B.S.A., Experimentalist, Ontario
Agricultural College [Guelph, Ontario, Canada].
76. Nebraska Agricultural Experiment Station, Annual
Report. 1899. Diversification of crops. 12:xii-xv. Feb. See p.
xv.
• Summary: “Several kinds of grains, grasses, and forage
plants have been tested this year. Most of these were planted
with a view to secure plants that would thrive with a small
amount of rainfall.”
“The Soy Bean is another plant that is of great promise
to the Trans-Missouri region. This is a leguminous plant of
very rich nutritive qualities, both in seed and in the stem and
leaves. It is, however, as a producer of seed, that it gives
greatest promise in this region, as it does not furnish a large
amount of fodder of a succulent nature. Of a number of
varieties tested, the Extra Early Dwarf produced the largest
amount of seed, yielding at the rate of about 340 lbs. per
acre.”
Note: This is the earliest document seen (Feb. 2017)

concerning soybeans in Nebraska, or the cultivation of
soybeans in Nebraska. This document contains the earliest
date seen for soybeans in Nebraska, or the cultivation of
soybeans in Nebraska (probably spring 1898) (one of two
documents). The source of these soybeans is unknown.
This report does not state clearly when the soy beans
were cultivated. The cover of the report states that it was
“Presented to the Governor February 1, 1899.” This implies
that the soybeans were planted in 1898, probably in the
spring, but possibly as late as the summer. The soy bean is
not mentioned in the 7th through 11th annual reports of this
station. Address: Lincoln, Nebraska.
77. Gleanings in Bee Culture. 1899. Special notices by A.I.
Root: Soja beans (Ad). 27(6):245. March 15.
• Summary: “We have a nice lot of fresh seed. Pint, 10 cts.;
peck, 75 cts.; bushel, $2.50. If wanted by mail, add at the rate
of 8 cts. a pint for postage. I believe our experiment stations
are all giving favorable reports of this new leguminous plant,
and several have written us that the beans picked green, or
even cooked dry, are not only sustaining, but really good,
when properly cooked. This bean contains so much oil that
no fat pork need be added when cooking. We also have
a good stock of American coffee-berry, which is a small
variety of the soja bean. Price: ½ pint, 10 cts.; pint, 15 cts.:
quart, 25 cts. Its value for coffee need not be discussed now,
for almost everybody has tried it, and, I might say, almost
approved of it.”
Note: This is the earliest document seen (Dec. 2019) that
contains the term “coffee-berry” (hyphenated or not) used in
connection with soy coffee.
78. Gleanings in Bee Culture. 1899. Special notices by A.I.
Root: What to plant during the month of July where early
crops have been harvested (Ad). 27(14):556. July 15.
• Summary: “There is certainly no reason why a garden
should not be a thing of beauty and a joy for ever all along
through the fall as well as in the months of April, May, and
June. But to make this thing of beauty, every bit of ground
must be promptly cleared up and planted with the ‘something
else’ as soon as the last crop is gathered.”
“The last of July is just the best time, ordinarily, to sow
buckwheat; and unless you have frost unusually early you
will get a crop of honey and a crop of grain too. Cow peas
and soja beans are just the thing to put in now to turn under
just as soon as they are killed by frost. Of course, it is too
late to stand much of a chance for ripening the seeds unless
it is some of the extra early varieties. The American coffeeberry would probably ripen seeds if planted now. For prices
of any of the above seeds, write for our seed catalog.”
79. Bay of Plenty Times (New Zealand). 1899. A new fodder
plant. Sept. 1. p. 4.
• Summary: “The soy bean (Soja hispida) is one of the
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comparatively new fodder plants that is not yet sufficiently
appreciated (says the ‘American Agriculturist.’) It is a
leguminous, or clover-like plant, which seems to possess
great facility for getting its nitrogen from the air, owing to
the nitrogen nodules in its roots. The dry matter in either
the green fodder or straw of the soy bean contains twice as
much fat and protein as in fodder corn, while the grain is
hardly exceeded in richness by cottonseed meal. Indeed,
it is probably true that ‘these beans are the richest known
vegetable substance,’ and as they can be raised in any climate
or soil that will mature corn, this crop enables the northern
farmer to raise concentrated feed instead of buying it.
“The beans can be ground in country mills, and the meal
is superior in food value for milk production to cottonseed
meal. If roasted and ground these beans may be used as a
substitute for coffee. The flavour is not like that of coffee,
but it is agreeable, and the drink is wholesome. This last is
specially true of the early white [Early White] variety, which
is too small in growth to make a satisfactory fodder plant, but
yields 16 to 20 bushels of seed per acre. The medium green
[Medium Green] variety is best for forage, growing about 3
ft high, and is leafy and succulent. It is well liked by cattle.
In fairly fertile soil it will produce 10 to 12 tons green fodder
per acre. It should be sown in drills 2½ ft apart, using 1 to l¼
bushels of seed per acre. Sow about corn-planting time, and
cultivate freely early in the season. It will produce a valuable
fodder, to be fed green or put into the silo in the proportion
of one part soy bean to two parts of corn.
“Such silage is a balanced feed for milch cows, and
much richer in nitrogenous or flesh-forming elements and
in fat than corn silage. The black [Black] variety is a good
fodder plant, but not equal to the green [Green]. Both kinds
will ripen seed wherever the larger kinds of corn mature.
Owing to the wonderful root development of the medium
green [Medium Green] variety, it has an admirable effect on
the soil when the stubble is ploughed under.”
80. Late Mammoth: New U.S. domestic soybean variety.
1899.
• Summary: Sources: Stoddard, W.H. 1899. Soy, or Soja
beans. What they are,... how to grow them, and what they
are good for. 6 p. Carlinville, Macoupin County, Illinois. See
p. 2, 3, 6. “In Japan, where the greatest use has been made
of it as food for man and beast, there are many varieties,
like our corn with us, but only a few have been introduced
into this country. Here it is divided into three classes, the
Early Dwarf, the Medium Early and the Late Mammoth. Of
these three there are white, yellow, green and black seeded
varieties, which differ but little in value. They are of an
upright, branching growth. None of the varieties ever run or
vine like the cow peas.” “The Late Mammoth grows 5 to 7
feet high, but seldom forms seed north of the Ohio river, and
only ripens in our southern states. It is worthless here except
for hay or green forage for pasture, or to plow under for

fertilizing.”
Note: Late Mammoth is an unusual variety. It is
mentioned in only two publications, both by W.H. Stoddard
of Carlinville, Illinois (1899 and 1900), it never appears
in any of the “official” USDA or experiment station
publications that list and describe existing soybean varieties,
and it is not listed as a synonym for any other variety.
Address: USA.
81. Stoddard, W.H. 1899. Soy, or Soja beans. What they
are,.... how to grow them, and what they are good for.
Carlinville, Macoupin County, Illinois. Published by the
author. Printed by Enquirer Printing Establishment. 6 p.
• Summary: “This is an extract from a paper read before the
Macoupin (pronounced muh-KOO-pun) County Farmers’
Institute, Dec. 21, 1898. It was mentioned in letter by
Mary H. Stoddard, 25 Nov. 1944. On page 2 is inscribed:
Compliments of Mary Hoyt Stoddard Best (Mrs. Earl),
daughter of William H. and Mary V. (English) Stoddard. 202
Sue St., Carlinville, Macoupin Co., IL 62626. July 28, 1975.
The publication begins: “To our brother farmers and
stock men. In answer to the many inquiries received, asking
for information about the soja beans, we have prepared the
following circular to answer some of the many questions,
giving a few of the facts we have learned about them from
the reports of several state experiment stations, and from our
own personal experience in growing them for a feed, seed,
and fertilizing crop. All intelligent farmers know there is an
urgent need for a grain and forage crop other than corn. A
crop rich in nitrogen and fat. A crop that can be grown easily,
quickly and with little or no extra cost over that of corn. If
possible, one that will not exhaust the soil like wheat, oats
and corn, but rather add to its fertility.”
The author discusses clover, alfalfa, and cow peas. He
says he has obtained a yield of 10 bushels “with less than
half a stand.” He accurately reviews the nutritional value
of soy beans compared to available supplements. “The last
and best of this trio of legumes is the soy bean, or as it is
generally but incorrectly called, the ‘soja’ bean. This plant
is a native of South-Eastern Asia, growing wild in Japan,
Java and parts of China. In Japan, where the greatest use has
been made of it as food for man and beast, there are many
varieties, like our corn with us, but only a few have been
introduced into this country. Here it is divided into three
classes, the Early Dwarf, the Medium Early and the Late
Mammoth. Of these three there are white, yellow, green and
black seeded varieties, which differ but little in value. They
are of an upright, branching growth. None of the varieties
ever run or vine like the cow peas.
“The Early Dwarf grows from 16 to 24 inches high,
matures seed fit to feed green in 69 to 75 days, and ripens fit
to cut for a seed crop in 80 to 90 days.
“The Medium Early varieties grow 3 to 4 feet high and
are a few weeks later than the Early Dwarf.
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“The Late Mammoth grows 5 to 7 feet high, but seldom
forms seed north of the Ohio river, and only ripens in our
southern states. It is worthless here except for hay or green
forage for pasture, or to plow under for fertilizing. The Early
Dwarf has been grown successfully as far north as Wisconsin
and Minnesota, where corn is a doubtful crop.
“No soil is too poor for it to thrive and grow. It even
yields a fair crop on ground too poor to grow clover. Unlike
cow peas, which are a failure as a seed crop on rich land, it
stands prosperity, and instead of running to vines, it simply
increases alike its yield of forage and seed. So far no insect is
known to injure the vines while growing. Chinch bugs never
touch it. Drouths that burn up clover and cow peas and fire
corn, have little effect on it. Rains that make ‘little yellow
corn’ and rot off cow pea vines, do not injure the sojas. If
cut for hay or seed and lying on the ground, rains that would
utterly ruin clover, corn fodder or cow peas, rarely injures
the sojas.
“This fall part of my own crop was cut and lay on the
ground all through the two weeks’ rain in October, and I
never lost a handful of vines or a pint of seeds from that

cause. The little, fine, velvety hairs on stalk, leaf and seedpods, seem to hold the water at a distance till it can dry out.
These same little hairs on the green, growing plant attract
and hold the dew till the large pulpy leaves can absorb the
nitrogen it contains, transferring it through leaf, stalk and the
mass of thread-like surface roots to the soil which supports
it, thus paying its rent, till the ground is richer after growing
the crop than it was before planting.”
“Now for the food value of the seeds: Of protein or food
nitrogen, which is as necessary to the growth and health of
animals as it is to plants, forming blood, bone and muscle,
Soja bean seed contain 34 per cent; ground linseed oil-cake
contains 32 per cent; cow peas 20 per cent; wheat and oats
each 11 per cent; corn 10 per cent; wheat bran and ship
stuff 15 per cent; artichokes 2½ per cent; sugar beets 2 per
cent. Of fat, which goes to make heat, life and energy in the
animal, these same foods contain: Soja beans 17 per cent;
linseed oil-cake meal 3 to 7 per cent; corn 5 per cent; oats
5 per cent; wheat 2 per cent; bran and ship stuff each 4 per
cent; cow peas 1 4-10 per cent only; artichokes two-tenths of
1 per cent; sugar beets 2 per cent.”
“One of our most successful cattle feeders, Mr. J.F.
Clark, of this county, reports having pastured the past season
his field of sojas when summer feed was short, and says he
never had cattle thrive and fatten faster on any kind of feed.
“Mr. E.G. Duckles, of Chesterfield, cut and fed his green
sojas to his dairy cows the past summer with a quick and
decided gain both in quantity and quality of the milk and
butter.
“In my own experience I can say I never tried a better
feed for calves or shoats [shotes], or brood sows and pigs,
than the sojas either green or dry. They fairly go wild over
the mature green beans if offered to them when grass is dry
and before corn is ready to feed.”
“Prices of seed for 1899: Early Dwarf Sojas, $2.50 per
bushel; $1.50 per half bushel; $1.00 per peck. Medium Early
Sojas, $2.00 per bushel; $1.35 per half bushel; $0.75 per
peck.” Note 1. No price is given for Late Mammoth Sojas.
At the end of the booklet is a full-page ad: “Macoupin
County Stock and Seed Farms. W.H. & C.L. Stoddard,
proprietors, Carlinville, Macoupin County, Illinois. Our
specialties: Ohio Improved Chesterwhite Swine, Soja Beans,
and ‘Big Macoupin’ White Seed Corn.”
Note 2. This is the earliest document seen (Feb. 2017)
concerning soybeans in Minnesota, or the cultivation of
soybeans in Minnesota. This document contains the earliest
date seen for soybeans in Minnesota, or the cultivation of
soybeans in Minnesota (Dec. 1899).
Note 3. This is the earliest English-language booklet
seen (Aug. 2001) about soybeans, i.e. with the word “Soy”
(or any of its cognates) in the title.
Note 4. This is the earliest English-language document
seen (Oct. 2006) that uses the term “the sojas” to refer to
soybeans.
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Note 5. This is the earliest document seen (Oct. 2020)
stating that William H. and C.L. Stoddard of Macoupin
County Stock and Seed Farms are selling Soja Beans.
Note 6. This is the earliest document seen (Nov. 2020)
that mentions the soybean varieties Early Dwarf or Late
Mammoth.
Note 7. Merriam-Webster’s Collegiate Dictionary
(1998) defines shoat (derived from Middle English shote), a
term first used in the 15th century, as “a young hog usually
less than one year old.” Others say “Shote: a young pig,
especially one that is newly weaned.” Address: Farmer,
Carlinville, Macoupin County, Illinois.
82. Dammann & Co. 1899. General price list: Of vegetable,
farm, tree, conifer, palm, flower and other seeds, canna roots,
Italian fruit trees, plants, novelties of seeds &c. &c. San
Giovanni a Teduccio (near Naples), Italy. 98 p. 26 cm. [Eng]
• Summary: In section I, “Vegetable seeds,” the section titled
“Beans-Soja (Soja hispida)” lists the same five varieties
offered in the 1898-99 catalog, at slightly higher prices.
This is catalog No. 115. 1899-1900. The front cover
is the same as that of the previous year except that the
illustration is of the flower Zinnia elegans laciniata fl. albo
pl.
On the back cover two half-page illustrations show (1)
The company’s offices, a two-story stone building. (2) The
metal gates, stone pillars and tall stone walls at the entrance
to the trial grounds (15 acres).
Location: Horticultural Library, Smithsonian Institution,
Washington, DC. Address: San Giovanni a Teduccio (near
Naples), Italy.
83. Early Dwarf: New U.S. domestic soybean variety. 1899.
• Summary: Sources: Stoddard, W.H. 1899. Soy, or Soja
beans. What they are,... how to grow them, and what they are
good for. 6 p. Carlinville, Macoupin County, Illinois. See p.
2, 3, and 6. “In Japan, where the greatest use has been made
of it as food for man and beast, there are many varieties,
like our corn with us, but only a few have been introduced
into this country. Here it is divided into three classes, the
Early Dwarf, the Medium Early and the Late Mammoth. Of
these three there are white, yellow, green and black seeded
varieties, which differ but little in value. They are of an
upright, branching growth. None of the varieties ever run or
vine like the cow peas. The Early Dwarf grows from 16 to 24
inches high, matures seed fit to feed green in 69 to 75 days,
and ripens fit to cut for a seed crop in 80 to 90 days.” “Prices
of seed for 1899: Early Dwarf Sojas, $2.50 per bushel; $1.50
per half bushel; $1.00 per peck.
Shaw, Thomas. 1900. Soiling Crops and the Silo:... New
York: Orange Judd Company. xii + 366 p. See p. 125. The
subsection on “Sowing” states: “As a rule, what are known
as the dwarf varieties are preferred for grain production in
the north and the medium varieties are preferred in the south.

Of the former the Early Dwarf is a favorite and of the latter
the Medium Early Green.”
Note: Morse (1948) does not list this as a named
soybean variety. Address: USA.
84. Owsinski, Jan. 1899. Soja wczesna [Early soybean (Soja
hispida praecox)]. Warsaw, Poland: Published by the author.
21 p. or 16 p. 20 cm or 10 cm. [Pol]
• Summary: Note: In OCLC/WorldCat the booklet is

cited just as it is above. The author’s name is spelled “Jan
Owsinski,” which is the Polish version of his name. The
book is actually published by the author in Lwow (Lviv in
today’s Ukraine), but cataloging records state: Gubrynowicz
and Schmidt, joint venture publishing house, in small octavo,
16 pages, 10 cm. This is a very small book (about 4 inches
tall), intended to be sent out free of charge with the soybeans
that the author is selling.
The author apparently did two editions, both in 1899.
One was 21 pages and 20 cm tall. The smaller one was 16
pages and 10 cm tall. The author’s name in Russian is Ivan
Evgen’evic Ovsinskij.
Here is the translation from Russian into English:
The early soybean (soya), which we brought from Asia
in 1893 and naturalized in Europe, was put on the market
in 1899 by the Hetmanov Estate. Our soybean spread to all
the grain-producing provinces in Russia and abroad, and
this year the Vilmorin Catalogue listed our soybean as a
very valuable novelty. Vilmorin called our soybean early
maturing: extra-hatif.
Our soybean also spread to Austria, Germany, Romania,
etc. In Russia, after the experiments of Mr. Chechot, who
obtained early soybean seeds from us, our soybean spread to
the Northwest krai, the provinces of Mogilev, Minsk [both in
today’s Belarus], Vilensk [partially in Ukraine], Chernigov,
and others, the Southwest krai, to the lands of the Don,
Urals, and Kuban Cossacks, to the Caucasus [an area situated
today between the Black Sea and the Caspian Sea and mainly
occupied by Armenia, Azerbaijan, Georgia, and Russia]. and
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Crimea [disputed today between Russia and Ukraine], to the
province of Congress Poland, and to some oblasts in Siberia.
The soybean can withstand -2 R [Rankine scale] below
zero and is highly drought resistant.
The soybean has three times the nutritional value of oats
and is twice as productive, enriches the soil with nitrogen,
and is not only superior to cereal plants (gramineax), but is
also immeasurably higher than all the papilionaceous plants
related to it (papillionaceae).
One hectare yielded the following harvest (table):
Soybean: 2500 kg grain and 7500 kg straw
Horse bean: 2000 kg grain and 3400 kg straw
Pea: 1920 kg grain and 2500 kg straw
With respect to the protein and fat content of soybeans
and other beans, as a consequence of the higher nutritional
value of the soybean we will obtain the following numbers:
One hectare yields (table):
Pea: Units 454 [units not given] proteins, 40 fats, 196.40
marks–cost of harvest.
Horse bean: 689 proteins, 34 fats, 319.02 marks [he may
be quoting international grain prices].
Soybean: 985 proteins, 366 fats, 631.02 marks
Moreover, the soybean is not damaged by the pea beetle
Bruchus pisi, as is the pea.
In China, each year in the spring at the so-called
agricultural holiday, the Chinese emperor does not personally
till and sow all grains, of course, but the five most important.
Among this number the soybean is on a par with wheat and
rice.

The Chinese know full well that the existence of the
mass of people we encounter in China would be unthinkable
without the soybean. Slivers of land sewn with soybean feed
all of a Chinaman’s livestock and provide him with oil and
seasonings for food. A desyatina [1 desyatina = 2.7 acres or
about 1 hectare] of soybean yields as many nutrients as fivesix desyatinas of oats. It is therefore understandable that a
farmer raising oats and barley experiences crowding on the
same plot of land that, if planted with soybeans, would feed
more than one Chinese family.
At the 1873 Vienna Fair, 20 varieties of soybean from
Algeria, China and Japan were exhibited. However, these
varieties, brought from the south, matured late. As a result,
the soybean crop could not spread even to the environs
of Vienna (not to mention to other localities), where Prof.
Haberlandt’s experiments did not produce positive results.
However, soybean cultivation became possible among
us in 1893, when we found in Asia and then naturalized new,
early, very high-yielding soybean varieties that do well under
our conditions.
We brought two soybean varieties from Asia and
naturalized them:
1. Black Early, which matures in 110 days in the
Southwest krai and in 118 days in Grodno province;
2. Brown, which matures in 100 days in the Southwest
krai and in 110 days in Grodno province.
Our soybean was cultivated very carefully in
Hetmanovka in 1898, and the result exceeded every
expectation. On 19 July 1898, students from the Novo-
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Aleksandrovsky Institute, A. A. Savostyanov and B. D.
Brutskus, visited the Hetmanovka farm. On inspecting the
soybean plantings, they counted 133 large pods (small ones
were not counted) on one of the first specimens that came
into their hands. Then specimens bearing about 200 pods
were found. Since soybean pods ordinarily contain 3 beans,
the harvest that year was 400-500 sam [sam refers to the ratio
of beans harvested to beans planted]. Mr. Chechot believes
that in poor soils it yields a harvest 18 sam; in average oils,
50 sam.
Our soybean contains 38% protein and 19% fat.
Soybean straw contains 3.4% protein and 1.5% fat. It
can be fed to cattle and is also an excellent fuel.
A table compares the protein and fat content of three
basic crops:
Winter wheat: 0.8% protein, 0.4% fat
Spring straw: 1.4% protein, 0.6% fat
Soybean meal (Soyevye zhmykhi): 40% protein, 7% fat
Soybean can be fed ground, but it is more advantageous
to press the oil out of the soybean and use the meal as fodder.
In brief, our soybean offers the following advantages:
1. Soybean, especially black early [Black Early], has a
higher yield than other plants.
2. Soybean has greater food value than other plants, both
papilionaceous plants [legumes] and cereals.
3. Soybean contains no harmful alkaloids as do lupine,
hemp, etc.
4. Like all papilionaceous plants, soybean enriches the
soil with nitrogen and provides excellent shade with its broad
leaves.
5. Soybean is not destroyed by insects, as is rape, and is
resistant to parasitic fungi.
6. Because of its high yield and high food value,
soybean from one desyatina can produce as much grain as
5-6 desyatinas of oats or barley.
7. Soybean withstands both cold and droughts; the latter
pertains especially to black soybean.
8. Soybean, as a papilionaceous plant, provides an
opportunity to engage in more environmentally correct
farming, facilitating the introduction of crop rotation.
9. Soybean affords the ability to transport large amounts
of fodder in a small space. One rail car of soybean is equal in
nutritional value to 3-4 rail cars of oats, barley, or corn.
10. Soybean is far more beneficial in beet plantings that
are cereal grains, both from the standpoint of proper crop
rotation and of preventing nematode reproduction.
11. Soybean is superior to other oilseed plants in that it
does not require rich, fertilized soil.
12. Soybean produces excellent fodder not only in grain
form. Green soybean fodder is more nutritious than alfalfa.
At harvest, black soybean does not shed as does rape, for
example. No bloating, as happens with clover or alfalfa, has
been reported when animals are fed green soybean.
13. Planting one desyatina with soybean requires only

1-3/4 to 2 poods [1 pood = 16.38 kg] of seed when it is
planted in rows and 2½ to 3 when broadcast. As a result, it is
cheaper to plant soybean than other grains.
14. No plant produces as much excellent meal (which is
superior not only to cereals, rape, and even flax) as soybean
does. We should treasure this plant as much as the ancient
agrarian peoples of Asia value it on the basis of centuries of
experience.
From a report from A. E. Mangalov, captain of the
Cossack Army:
“After our forces occupied the Kwantung peninsula,
our Verkhneudinsk regiment was posted in Port Arthur,
Talienval, and Bindzo village, where we were forced to
acquire feed for the horses from the locals, for whom
soybean meal and green bristle grass (a kind of millet) are
the only fodder for the local livestock. Over my two-month
stay I was convinced that one could wish for nothing better
than soybean meal as horse feed. Because of the meager
supply of oats, the horses were switched to soybean rations
in the following way: for the first three days the horses each
got 10 pounds of a mix of 3 pounds of soybean meal and
7 pounds of oats; then for three days, 7 pounds of soybean
meal and three pounds of oats; finally they were given 10
pounds of soybean meal per day. In addition to soybean
meal the horses got millet straw, which, however, they ate
with no particular relish; the horses ate the [soybean] meal
voraciously.”
Translated by Kathy Stackhouse.
Note: This is the earliest document seen (Nov. 2020) that
mentions the Brown soybean. A soybean variety by that same
name was first introduced to the USA in 1908.
85. Stoddard, W.H. 1900. Soy or soja beans and cow peas
for feeding and fertilizing. Independent Press (Griggsville,
Illinois) 21(9):1, 4. Jan. 3. Paper read at the Farmers’
Institute.
• Summary: W.H. Stoddard, a soybean pioneer in Illinois,
argues that the three best crops to restore depleted soil on
farms are the legumes clover, cow peas, and “soy or soja
beans.” Moreover, these can combine with a grain crop
as fodder for livestock. “I think the best of this trio of
leguminous plants is the soy bean or as it is generally but
incorrectly called, the soja bean. This plant is a native of
Southeastern Asia, growing wild in Japan, Java and parts
of China. In Japan, where the greatest use has been made
of it as food for man and beast, there are many varieties,
like our corn with us, but only a few have been introduced
into this country. Here it is divided into three classes, the
Early Dwarf, the Medium Early and the Late Mammoth. Of
these three there are white, yellow, green and black seeded
varieties, which differ but little in value of composition
for feeding... I prefer the yellow as they have proven more
productive of seed and the seeds are larger than the other
varieties...
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“The Late Mammoth grows 3 to 7 feet high, but seldom
forms seed north of the Ohio river and only ripens in our
southern states. It is worthless here except for hay or green
forage for pasture or to plow under for fertilizing. The Early
Dwarf has been grown successfully as far north as Wisconsin
and Minnesota where corn is a doubtful crop.
“No soil is too poor for it to thrive and grow. It even
yields a fair crop on ground too poor to grow clover. Unlike
cow peas, which are a failure as a seed crop on rich land, it
stands prosperity, and instead of running to vines, it simply
increases alike its yield of forage and seed. So far no insect is
known to injure the vines while growing. Chinch bugs never
touch it. Drouths that burn up clover and cow peas and fire
corn, have little effect on it. Rains that make ‘little yellow
corn’ and rot off cow pea vines, do not injure the sojas. If
cut for hay or seed and lying on the ground, rains that would
utterly ruin clover, corn fodder or cow peas, rarely injures
the sojas...
“My sojas with less than half a stand, averaged 10
bushels per acre, while crops, of 25 to 60 bushels are
common, average crops, according to soils and seasons, and
over 100 bushels per acre have been grown at the south.
Grown for forage or hay it yields 5 to 15 tons green and 2 to
5 tons dry. As hay the sojas are ¼ richer feed than clover, 3
times richer than field corn cut green purposely for fodder...
“As a dairy feed they are of the greatest value, giving an
additional amount of milk and butter and also adding to the
quality of the latter...
“In my own experience I can say I never tried a better
feed for calves or brood sows and pigs than the sojas, either
green or dry. They fairly go wild over the mature green beans
if offered to them when grass is dry and before corn is ready
to feed.
How to plant, cultivate, harvest, and thresh the sojas:
“Plant about a peck per acre in drills with a corn planter in
rows 20 to 30 inches apart... To harvest the Early Dwarf is
quite a task, as the seed pods set so low on the stalks and
they are so tough and hard when ripe it is impossible to cut
them with a machine. It has to be done by hand with corn
knives or hatchets. Cut as soon as the pods turn yellow.
Catch the tops with one hand, cut and throw into small piles
to cure. Dry thoroughly and then thresh or store in a barn;
or better, in open shed till ready to thresh or feed. If many
are grown, they are best threshed with a common grain
separator, removing the concave and putting in a board in its
place. Don’t use a wind-stacker machine if you can get any
other, as they have to run too fast to do good work. If ripe,
don’t cut with a scythe; it shatters the beans and does not cut
low enough. Don’t use a hoe, the handle strikes the vines,
shatters seeds and the blade digs up clods of dirt to get mixed
with the seeds.”
The author concludes: “Don’t feed like it was corn
fodder or hay; remember they are very rich, condensed feed.
Try them. Write to the secretary of agriculture, Washington

DC, for Farmers’ Bulletins Nos. 16, 22 and 58. They are sent
free of charge to any address. No. 58 is specially valuable
as it is devoted entirely to the topic of soy beans as food
for man and beast, the different varieties and how to grow
them.”
Note 1. This is the earliest document seen (Jan. 1998)
that uses the word “separator” or the term “common grain
separator” in connection with soybean production. Address:
Carlinville, Illinois.
86. Cottrell, H.M.; Otis, D.H.; Haney, J.G. 1900. A new
drought-resisting crop–Soy beans. Kansas Agricultural
Experiment Station, Bulletin No. 92. p. 19-28. March.
• Summary: Contents: Introduction. Description of the soy
bean. Variety to plant. Planting. Cultivating. Harvesting.
Yield. Feeding value: Steers, dairy cows, calves, cattle, hogs
and pigs, pasture for hogs, hay. Cost of production. Faults
of the soy bean. Fertilizing value (“it improves the soil on
which it is grown”). Will it pay for the Kansas farmer to raise
soy beans? Obtaining the seed.
“The Kansas Experiment Station began raising soybeans
in 1889 and has raised them every year since–in 1889
having 70 acres in this crop. We have found the soy bean
to stand the drought as well as Kaffir-corn or sorghum; it is
not touched by chinch-bugs; the grain is a richer feed than
linseed meal, and the plant enriches the soil on which it is
grown. We believe that in 1900 the soy bean should be tried
on a small scale by every Kansas farmer...
“The soy bean was brought [to Kansas] from Japan,
where it is extensively cultivated for human food, taking the
place of beef on account of its richness in protein. Because of
its peculiar flavor but few Americans like it.
“Variety to plant: Kansas farmers should plant the
Early Yellow soy bean. The Kansas Experiment Station has
tried many other varieties, and the Early Yellow is the only
sort that we have found that is satisfactory under Kansas
conditions. Other kinds either yield too little or the crop
does not mature during our season. In the spring of 1899
we issued a press bulletin describing the merits of the soy
bean and recommending the farmers to give the crop a trial.
The College had no seed for sale and farmers ordered from
the seed men, simply writing for soy beans. As long as the
supply of Early Yellow soy lasted orders were filled with it,
and the crops are reported satisfactory. After this supply was
exhausted the seed men filled the orders with the Late Yellow
soy, a variety that matures in Georgia and Alabama. Kansas
farmers who planted the seed of this late variety report that
but a small portion of the crop matured, the rest being killed
by frost. Early Yellow soy beans planted May 12, 1899, were
harvested August 23; planted after wheat, July 14, 1989,
were ripe October 9.”
“The beans should be planted in rows 30 to 42 inches
apart, with the single beans dropped 1 to 2 inches apart in
the rows. One-half bushel of seed per acre is required. The
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ground should be in good tilth, and the weeds thoroughly
killed just before the beans are planted... We cultivate the
same as corn, using the two-horse cultivator with small
shovels and taking great care not to ridge the ground...
Where more than 10 acres of soy beans are grown, it will
pay to harvest them with a regular bean harvester... As
soon as cut, the beans should be raked into windrows and
immediately shocked, and left to cure in the cocks. The
thrashing may be done with the ordinary grain thrasher, using
all blank concaves, and running the machine slow enough to
prevent cracking the beans... Farmers with better ground than
ours report a yield of 20 bushels per acre, using our seed.”
Five experiments were conducted feeding ground
soybeans (14.4% fat) to hogs: “These experiments show that
when soy beans are fed with corn or Kafir-corn for fattening
hogs a saving was made in the amount of feed needed to
make 100 pounds of gain of 13, 24, 31, 33, and 37 per
cent., the amount varying in different experiments. Can the
Kansas farmer afford to go without the soy bean and lose
this saving?” (p. 25). Soy beans also make a pasture that is
greatly relished by hogs.
Cost of production (p. 26): When grown on a large
scale in Kansas, with ordinary prices for farm labor, it costs
about 40 cents a bushel to raise soy beans. “This includes all
expenses from preparing the ground for planting to storing
the thrashed beans in the bin, but does not include rent.
“During the summer of 1899 we kept an account of the
cost of raising soy beans on fields containing a total area of
sixty acres. Labor cost $1.25 per day for a man and $2.50 per
day for a man and team. The cost per acre was: Preparation
of land, $1.35; planting, 30 cents; cultivating, $2; hoeing, 70
cents; harvesting, $1.40; thrashing, $2.57; total, $8.32. The
yield of the 60 acres was 932 bushels, making the total cost
per bushel nearly 54 cents.” Kansas dairymen, hog raisers,
and stockmen should all raise soy beans.
“Obtaining the seed: Most seed men sell soy beans,
listing them as soy beans, soja beans, or coffee beans. The
following farmers report having raised soy beans in large
quantities in 1899: Hon. Geo. M. Munger, Eureka, Kansas;
A.E. Clark, Pleasant Hill, Kansas; M.L. Dickson, Edgerton,
Kansas; Wm. C. Lee, Manhattan, Kansas; H.H. Clothier,
Vera, Kansas; D.L. Beale, Montana, Kansas; O.E. Simmers,
Abilene, Kansas.”
Illustrations (by Hench, p. 20, 22-23) show: Two soy
bean pods and two soy beans (full size). A soy bean knife
on a cultivator beam. A full-page soy bean plant, with many
leaves and pods.
Note 1. This is the earliest document seen (Jan. 1998)
that uses the word “harvester” harvester (“a regular bean
harvester”) in connection with soybean production.
Note 2. This is the earliest document seen (Nov. 2014)
that uses the word “horse” (or “horses”; “the two-horse
cultivator”) in connection with soybean production.
Note 3. This is the earliest document seen (Sept. 2007)

that gives an itemized accounting of the cost of producing
soybeans.
Note 4. This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Early Yellow. There is
good reason to believe that this is simply a new name for the
Yellow Soy Bean, the name which had been used at Kansas
since 1890. Address: 1. M.S., Agriculturist; 2. M.S., Asst. in
Dairying; 3. B.S., Asst. in Field and Feeding Experiments.
All: Manhattan, Kansas.
87. Early Yellow: New U.S. domestic soybean variety. 1900.
Renamed Ito San in 1902. Seed color: Yellow (straw), hilum
pale.
• Summary: Sources: Cottrell, H.M.; Otis, D.H.; Haney, J.G.
1900. “A new drought-resisting crop–Soy beans.” Kansas
Agric. Exp. Station, Bulletin No. 92. p. 19-28. March.
“Variety to plant: Kansas farmers should plant the Early
Yellow soy bean. The Kansas Experiment Station has tried
many other varieties, and the Early Yellow is the only sort
that we have found satisfactory under Kansas conditions.
Other kinds yield too little or the crop does not mature
during our season.”
Cottrell, H.M.; Otis, D.H.; Haney, J.G. 1901. “Soy beans
in Kansas in 1900.” Kansas Agric. Exp. Station, Bulletin No.
100. p. 55-115. March. See p. 58-59, 83, 87, 89, 111.
Towar, J.D. 1902. “Cowpeas, soy beans and winter
vetch.” Michigan Agric. Exp. Station, Bulletin No. 199.
p. 165-74. April. See p. 172. “The Early Yellow Soys, if
true to name, will also ripen seeds in the southern half of
Michigan.”
Zavitz, C.A. 1902. “Part XI. The experimentalist: Soy,
soja or Japanese beans.” Ontario Agricultural College and
Experimental Farm (Guelph), Annual Report 27:82-111. For
the year 1901. See p. 92-93. “The Early Yellow Soy Bean
has given decidedly the best results among the 5 varieties
which we obtained from Kansas. The record of this variety
has been satisfactory throughout, and the yield of grain per
acre in 1901 was 25.3 bushels.”
Ball, Carleton R. 1907. “Soy bean varieties.” USDA
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27. See
p. 23-24. States that Early Yellow is a synonym for Ito San.
Address: USA.
88. Anderson, W.B. 1900. Forage crops. Indiana (Purdue)
Agricultural Experiment Station, Annual Report 12:59-66.
For the year ending June 30, 1899.
• Summary: Six varieties of soybeans were grown at the
station in 1898: Black, Medium Black, Early White, Yellow,
Edamane [sic, Edamame], Medium green [Medium Green],
and Yamagata [Cha-daidzu; brown]. For each variety is
given: Maximum height of the plant in inches. Date of
ripening. Approximate yields of forage and seed.
In the section titled “Co-operative experiments” (p.
64-66), a letter from N.D. Gaddy, Jennings County, Indiana
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(p. 66), evaluates kafir corn, soy beans, and cow peas. “Soy
beans are sown in May and June, one-half bushel per acre.
Estimated yield of seed is 20 bushels and of hay one and
one-half tons per acre.”
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean varieties Black, or Yellow. Address:
LaFayette, Indiana.
89. Black: New U.S. domestic soybean variety. Synonym:
Buckshot (Ball 1907). 1900. Renamed Buckshot by about
1907. Seed color: Black (shiny).
• Summary: Sources: Anderson, W.B. 1900. “Forage crops.”
Indiana (Purdue) Agric. Exp. Station, Annual Report 12:5966. For the year ending June 30, 1899. See p. 62. The section
titled “Soy beans” begins: “Six varieties were grown at the
station in 1898, with the following results: Black (Home
grown seed). This variety grew 28 to 30 inches high. The
solid sowing was equal to the cultivated rows in yield or
forage and seed. Since this bean is larger than the ordinary
soy bean, the drill should be slightly opened to permit the
same rate of seeding. This bean was ripe September 18, and
made a fair yield of forage and seed.”
Ball, Carleton R. 1907. “Soy bean varieties.” USDA
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27.
See p. 11-14. “Classification–Key to the varieties (p. 11): I.
Black seeded: 1A. Seeds large, 8 to 11 mm long, round or
broadly elliptical, pods 1½ to 3 inches long. Very early, 95 to
100 days, 18 to 24 inches high. short branched; leaves large,
dark; pods 2 inches long or over, seeds spherical or broadly
elliptical and somewhat flattened = Buckshot.” “Blackseeded group: The Buckshot is a well-known commercial
variety, having been on the market in this country for a
number of years. So far as known, it is the only variety with
black seeds which is obtainable commercially. It is quite
generally sold by northern seedsmen and under several
descriptive names, all more or less similar, as Black, Early
Black, Medium Early Black, Extra Early Black, Large Black,
etc... The seeds are jet black and shining, but usually covered
with a powdery bloom...”
90. Haage & Schmidt. 1900. Haupt-Verzeichniss ueber
Samen und Pflanzen [General catalog of seeds and plants].
Erfurt, Germany. 266 p. 23 cm. [Ger]
• Summary: An illustration on the front cover shows many
varieties of flowers blooming on an elaborate pedestal. At
the base, a child is tipping a basket of cabbages, cauliflower,
beets, and other vegetables. On the top half is written in
German: Haupt-Verzeichniss ueber Samen und Pflanzen
von Haage & Schmidt, Kunst- und Handelsgaertner, Erfurt.
On the bottom half, the same thing is written in French:
Catalogue général de graines et plantes de Haage &
Schmidt, Horticulteurs & Marchands grainiers à Erfurt
(Allemagne). The company supplies seeds and plants to
horticulturists and market gardeners. On the inside front

cover is ordering information, postal rates, and the telegram
address: Hagesmit Erfurt.
In section I, on vegetable seeds, chapter 10, “Types
of beans” (Bohnen-Sorten. Haricots, p. 24-26) contains
a section titled Sojabohnen (Soja Beans). Below that, in
small letters: “Dolichos Soja, L.–Soja hispida, Mönch.–Soja
Beans.–Soja hispida.–Fagiolo del Giappone.” Five varieties
(whose names are given in German only) are available. The
price is in German marks and pfennigs (pennies) per kg: No.
1500 Yellow (Gelbe) 1.30. No. 1501 Brown (Braune) 1.60.
No. 1502 Green from Samarow (Grüne von Samarow) 1.80.
No. 1503 Black (Schwarze) 1.80. No. 1504 From Etampes
(von Etampes), 50 gm for 40 pfennig.
On the back cover a full-page illustration shows
an aerial view of the company and its seed testing and
multiplication plots at Erfurt.
Location: National Agricultural Library (NAL),
Beltsville, Maryland. Special Collections. 63.5 Germany
1900.
Note: This is the earliest Haage & Schmidt catalog
owned by NAL that mentions soybeans, which are also listed
in the catalogs for 1903, 1906, 1909, 1912, 1915, and 1917.
NAL does not own the 1918 catalog and soybeans are not
mentioned in the 1919-1923 Haage & Schmidt catalogs.
Address: Erfurt, Germany.
91. Johnson & Stokes. 1900. Garden & farm manual (Mailorder catalog). Philadelphia, Pennsylvania. 92 p.
• Summary: In the section on “Selected Farm Seeds,” page
62 now gives details on two soybean varieties: (1) “Soja
Bean–Late Variety–For the past few years the Soja Bean,
which we have cataloged for at least twelve years as being
valuable for forage, not producing seed in the Northern
States, has been advertised in a sensational way by certain
seedsmen as German Coffee Berry. The dry beans, roasted
and ground, closely resemble and taste very much like
coffee. Its great value, however, is as a forage crop and for
fertilizing the soil and for pasturing or feeding the green
fodder...”
(2) “Soja Bean–New Early Variety–The ordinary soja
bean, previously described, while valuable to the South, is
too late to be of value in the far Northern States. This variety
ripens in northern New York and the New England States,
where its has been grown over four feet in height, heavily
podded with seed and yielded over ten tons per acre. It is
a valuable fodder variety either for feeding green or for
the silo. Being a rich nitrogenous feed, it is unsurpassed
as a flesh former, and, like the clovers, is a soil improver,
deriving its nitrogen from the air. Pkt., 10c.; lb., 25c.; 3 lbs.
for 60c., by mail, postage paid: by express or freight, qt.,
25c.; peck, $1.00; bushel of 60 pounds, $3.75.”
A photo (p. 1) shows the front of the company’s 5-story
building in Philadelphia. Johnson & Stokes sells “Seed and
Implements.” Note: This is the earliest Johnson & Stokes
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seed catalog seen (July 1999) which offers two soybean
varieties–an early and a late. The source of this new early
variety is not clear.
This catalog is owned by the Smithsonian Horticulture
Branch Library in Washington, DC. Call number: 11053.
Address: 217 & 219 Market St., Philadelphia, Pennsylvania.
92. Moore, R.A. 1900. Experiments with grain and forage
crops. Wisconsin Agricultural Experiment Station, Annual
Report 17:227-38. For the year ending June 30, 1900. See p.
237-38.
• Summary: In section “II. Notes on forage plants” (p. 23438) is the following subsection (p. 237-38): “Soy Beans.–The
Soy Bean is cultivated with success in the south, but in the
north it is still in the experimental stage... Stock eat the green
plants with great relish and also the cured hay. The leaves
break off readily when dry, making it difficult to handle, and
the loss of forage is comparatively great where the object is
to cut and cure the Soy Beans for hay. In Japan the Soy Bean
is extensively used as food for men and animals.”
Black, yellow and green soy beans were grown in the
experiments. The beans were “sown broadcast at the rate
of 2½ bushels per acre, April 28th [1900]. The beans made
a rapid growth, and on August 7th two varieties measured
four feet in height; a portion of the Green variety was cut for
forage and showed a cutting of 9.9 tons green feed per acre.
“The Black and the Green beans ripened and produced
fully matured seed, but the other variety produced pods,
while the seed did not reach maturity.” A photo (p. 238)
shows a man standing in the midst of a plot of fully-grown
soy bean plants. Another photo (frontispiece, facing the
title page of the report) shows the University of Wisconsin
agricultural college buildings. Note that this report is for the
year ending June 30, 1900. See also Moore 1904. Address:
Asst. Agriculturist, Madison, Wisconsin.
93. Shaw, Thomas. 1900. Soiling crops and the silo: How to
cultivate and harvest the crops; How to build and fill the silo;
and how to use the silage. New York: Orange Judd Company.
xii + 366 p. Illust. 19 cm.
• Summary: This book is quite similar to another book
written by the same author and published the same year by
the same publisher, titled Forage Crops Other than Grasses:
How to Cultivate, Harvest and Use Them.
The present book is divided into two parts: Part I is
about soiling crops and Part II is about the silo and silage.
In Part I, Chapter 1 contains a detailed discussion of ten of
the more important benefits from growing soiling crops.
These are: (1) Food supplies are increased in a marked
degree. (2) In various ways the waste in feeding is lessened.
(3) Animals are sustained in better form than where soiling
is not practiced. (4) Injury to the land through poaching
(“the treading of animals when their hoofs sink below the
surface of the ground”) is prevented. (5) A salutary influence

is exercised on weed eradication. (6) A saving in land is
effected. (7) A saving in [soil] fertility is effected. (8) Saving
in fences. (9) Animal production is greatly increased. (10)
The cost of keeping the family cow is lessened.
In Part I, Chapter 6, titled “Leguminous plants other
than clover” (p. 103-44) contains a long section on “The soy
bean” (p. 118-28) with the following contents: Introduction.
Distribution. Soil. Place in the rotation. Preparing the soil.
Sowing. Cultivation. Feeding.
It begins: “The soy bean (Glycine hispida) has only
been tested in this country during recent years. Its growth
has been confined to comparatively limited areas, hence but
a relatively small number of the agriculturists of the country
have any knowledge of the plant, based upon practical
experience.”
The subsection on “Sowing” states (p. 125): “As a rule,
what are known as the dwarf varieties are preferred for
grain production in the north and the medium varieties are
preferred in the south. Of the former the Early Dwarf is a
favorite and of the latter the Medium Early Green. The last
named variety has proved satisfactory when grown as soiling
food as far north as Amherst, Massachusetts. The Medium
Early Black is also in favor in many localities.”
Full-page, black-and-white photos taken at the
Minnesota University Experiment Farm show: (1) A man and
a sheep standing in a field of soybeans. A sheep is pasturing
on the plants (p. 120). (2) A farmer wearing a hat standing
in a field of hip-high soybeans. The caption: “Soy beans for
soiling” (p. 127).
In Part II, Chapter 1, titled “A history of siloing”
(p. 245-57) states: “A silo is a structure designed for the
preservation of food in the green and succulent form. The
term is derived from the Greek word siros a pit for holding
grain... Ensilage, or silage, as it is now more commonly
called, is the green and succulent food preserved in a silo.” It
may be preserved in either uncut or cut forms. The early silos
in Europe were large pits dug in the ground, with adequate
drainage and covering to prevent the accumulation of liquids
or water. Some early U.S. silos were patterned “after those
built by Goffart, the great French siloist,” whose silos were
39.4 feet long, 16.4 feet broad, and 16.4 feet deep. “But the
laboriousness of the process made it irksome to those who
adopted it, and, because of this American ingenuity, set to
work to emancipate the siloist from the bondage of so much
hard labor when curing green food.”
The first modern silos were built in the form of largely
above-ground structures, with walls of stone and at least part
of the silo below ground level. “It is claimed that the first silo
built in America on the modern plan was made in 1876 and
that it was erected by F. Morris of Maryland.” The period
from 1880 to 1890 was marked by many trials, failures,
and successes. Yet by the end of the 19th century some
100,000 successful silos had been constructed in the United
States–the chief centers for silos being dairy centers such as
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New York, Pennsylvania, Wisconsin, and Illinois. The great
success of the silo is due in large part to the “great extent
to which Indian corn is grown in this country...” Ontario,
Canada, played a major role in the evolution of the silo.
“It is now generally conceded that the first book ever
written on the silo is from the pen of M. Auguste Goffart, an
agriculturist of Sologne, near Orleans, in France. The manual
of the Culture and Siloing of Maize is the title of the book in
English.” It appeared in 1877 and was translated into English
in 1879 by J.W. Brown of New York City. “Because of M.
Auguste Goffart’s early, persistent and abundant labors in
this work he has been frequently designated ‘The father of
modern silage.’”
“In 1875 ‘The French Mode of Curing Forage’
was published in the annual report of the United States
department of agriculture. This it is thought was the first
discussion of the subject in the United States which treated
it in a comprehensive and systematic manner, although
previously various articles had appeared in the agricultural
press. These related chiefly to European experience. Dr. J. M.
Bailey published a work on the subject in 1880. Dr. Manly
Miles of the Michigan Agricultural college wrote a work on
silos, silage and ensilage which appeared in 1889. Prof. A.J.
Cook then of the Michigan Agricultural college published
in 1889 ‘The Silo and Silage’ and in 1890 a revised edition
of the same. This book treats of silos as then constructed
and of silage, as then made, in a very practical way. The
‘Book on Silage’ by Prof. F.W. Woll, of the Michigan
Agricultural college, was published in 1899. It is by far the
most comprehensive discussion of the question that has yet
appeared from the pen of any American author.”
In Part II, Chapter 5, titled “Crops suitable for the
silo,” the section on “Leguminous plants other than clover”
(p. 327-28) discusses “the soy bean and the cowpea.” The
chapter on “Filling the silo” states (p. 338): “The soy bean
should be harvested when the beans are more or less grown
in the pods...”
The chapter on “Feeding silage” states (p. 359):
“Attention should be given to the constituents of the meal
fed so as to balance the ration. For instance, should the silage
contain much of the seed of the soy bean, it would be proper
to add corn, or some other carbonaceous meal, with much
freedom.”
Also discusses alfalfa (p. 86-98, 330), cowpea (128-38),
lupines (p. 224), non-saccharine sorghums (kaffir corn, milo
maize, dhourra, Jerusalem corn, teosinte; p. 51-67), prickly
comfrey (p. 226), and spurry (p. 225). Thomas Shaw lived
1843-1918. Address: Prof. of Animal Husbandry, Univ. of
Minnesota.
94. Yellow: New U.S. domestic soybean variety. Synonyms:
Mammoth Yellow (Morse 1927). 1900. Seed color: Yellow.
• Summary: Sources: Anderson, W.B. 1900. “Forage crops.”
Indiana (Purdue) Agric. Exp. Station, Annual Report 12:59-

66. For the year ending June 30, 1899. See p. 62. The section
titled “Soy beans” states: “Six varieties were grown at the
station in 1898, with the following results: Yellow was ripe
September 8. Height 28 to 30 inches. The best yields were
secured in cultivated rows.”
TenEyck, A.M.; Shoesmith, V.M. 1904. “Farm
department: Crop experiments in 1903.” Kansas Agric. Exp.
Station, Bulletin No. 123. p. 179-239. March. See p. 196.
Issued May 1904. Table VI shows that two soy bean varieties
named “Yellow,” both obtained from the USDA, were grown
in Kansas: U.S. No. 1308-1, and U.S. No. 1294-1.
Smith, Clinton D. 1905. “Legumes other than alfalfa.”
Michigan Agric. Exp. Station, Bulletin No. 227. p. 165-84.
June. See p. 172. “On the 18th of August the height of the
soys and the condition of bloom was as follows:...; Yellow,
22 inches, not yet in bloom.”
Morse, W.J. 1927. “Soy beans: Culture and varieties.”
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 11.
This is the earliest document seen (Nov. 2020) which states:
“Yellow.–The same as Mammoth Yellow.”
95. Zavitz, C.A. 1900. Report of the experimentalist. Ontario
Agricultural College and Experimental Farm (Guelph),
Annual Report 25:101-29. For the year 1899. See p. 121-22.
• Summary: The section titled “Soy, Japanese beans” (p.
121-22) begins: “The Soy beans, which are also called
Soja beans, have been grown for a great length of time in
Japan and in South-eastern Asia... About eighteen years
ago Prof. Georgeson, then connected with the Agricultural
College in the State of Kansas, imported from Japan fifteen
varieties of the Soy beans, with which he conducted practical
experiments on the Experiment Station grounds and found
that five of the varieties gave good results. These five
varieties were imported from Kansas some seven years ago
[i.e. in about 1892] for growing in our experimental plots.
The Yellow Soy bean has given decidedly the best results
among the five varieties which we obtained from Kansas.
A few years ago, the Agricultural College of Massachusetts
also imported a number of varieties of the Soy beans from
Japan, and three of these have now been tested in our
experimental grounds here at the College.
“The Yellow Soy bean which was imported from Kansas
has given an average of eight tons of green crop per acre,
being two and one-quarter tons per acre more than that
produced from the common beans, and three and onequarter tons per acre more than that produced from the horse
beans. In each of the past three years the Medium Green
Soy bean has given the largest yield of green crop per acre
among the three varieties imported from Massachusetts, but
each of these years the Yellow Soy variety has given better
satisfaction than the Medium Green in yield of crop per acre,
although the results in 1898 were practically equal. We hope
to grow these two varieties in larger lots, in order that we
can compare them thoroughly in regard to their qualities for
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green fodder and for hay.
“In the production of grain the Yellow Soy variety has
produced the greatest yield of each of the tests made at the
College. Of the different varieties tested during the past
three years, the Extra Early Dwarf is the earliest, the Yellow
Soy the second earliest, the American Coffee Berry the
third earliest, and the Medium Green is the latest to reach
maturity. In many of the localities in Ontario the Medium
Green variety of Soy beans would be too slow in maturing to
produce seed.
“In the spring of 1899 three varieties were sent out over
Ontario in connection with the co-operative work, to find
out how these varieties would succeed over the Province.
The varieties distributed were the Medium Green Soy
beans, American Coffee Berry and the Extra Early Dwarf
Soy beans. The Medium Green and the American Coffee
Berry gave upwards of twenty bushels of seed per acre, and
the Extra Early Dwarf an average of about thirteen bushels
per acre. The Yellow Soy bean was not included in the
experiment, as the seed of that variety was not available at
the time. Arrangements have been made, however, to secure
seed of this variety from the Kansas Experiment Station,
for 1900. We feel justified in making somewhat extensive
experiments with the Soy beans on account of the strong
claims made for these beans in a few places where they have
been grown. The following is taken from the bulletin issued
by the United States Department of Agriculture on the Soy
bean as a forage crop:”
“The Experiment Station at Kansas is growing the Soy
beans very extensively; they had no less than sixty acres in
Soy beans this year.”
“We understand that at least five complex food products
are prepared from the Soy beans in Japan, although the
beans are seldom used alone as a vegetable. They are also
frequently dried and roasted, and used as a substitute for
coffee.”
Note 1. This is the earliest document seen (June 2005)
concerning co-operative research on soy beans (one of two
documents). This research was initiated and organized in
1899 by C.A. Zavitz of Ontario Agricultural College in
Canada; he also recorded and compiled the results.
Note 2. This is the earliest English-language document
seen (June 2005) that uses the word “co-operative” (or “cooperatives” or “co-op” or “co-ops” spelled with a hyphen) in
connection with soy beans. Address: B.S.A., Experimentalist,
Ontario Agricultural College [Guelph, Ontario, Canada].
96. Zavitz, C.A. 1900. Co-operative experiments in
agriculture. Ontario Agricultural and Experimental Union,
Annual Report 21:6-37. For the year 1899. See p. 9, 16, 3132.
• Summary: A table (p. 7) shows the number of distinct
experiments in agriculture, number of experimenters, and
number of satisfactory reports each year for 1886, 1888, and

1891-99. For 1886 these numbers were 1, 12, and 8. For
1888 they were 1, 90, and 40. For 1891 they were 12, 203,
and 126. For 1895 they were 15, 1699, and 513. For 1899
they were 23, 3485, and 739. Thus, during these 14 years the
Union made remarkable progress.
A table titled “List of experiments for 1899” (p. 9),
under “Grain crops” includes “Testing three varieties of
Japanese beans–3 plots.”
In a long “List of experimenters” we read (p. 16) that the
Japanese beans were grown by: (1) F.B. Doud, Branchton,
Brant Co. (2) Simon Miller, Unionville, York Co. (3) Jno.
D. Neilson, Thedford, Lambton Co. (4) O.A.C., Guelph,
Wellington Co.
In the section titled “Conclusions” (p. 31-32), table 15
shows the results (based on 4 tests) of testing three leading
varieties of Japan [soy] beans: Medium Green (estimated
value 72), yielded 2.6 tons/acre of straw and 22.4 bu/acre
of grain. American Coffee Berry (estimated value 100), 1.4
tons/acre of straw and 21.3 bu/acre of grain. Extra Early
Dwarf (estimated value 86), 1.1 tons/acre of straw and 12.7
bu/acre of grain.
The text immediately below the table explains: “The Soy
beans [sic] (Glycine hispida) is a leguminous plant native of
Japan and China, and ranks very high from a chemical point
of view. The plant is an annual, erect in growth and branches
profusely. There are a large number of varieties, nearly all of
which are too late for the conditions of Ontario. The different
varieties are distinguished largely by the time required for
the plants to mature and by the color of the seed; the yellow,
the green, and the black, being the most common. The Soy
beans are used for green fodder, silage, hay, pasture, and
as a soil renovator, and the grain is used as a feed for live
stock. These beans have been used as a food for man from
the earliest times in Japan and China, and more recently
in the European countries. They are not used as a food by
themselves, but are made into different complex forms, of
which five are quite common among Japanese, namely:
natto, tofu, miso, yuba, shoyu.
“Conclusions.
“1. The Soy beans gave very good results in the Union
experiments in 1899.
“2. The medium green Soy beans which gave the largest
yield of grain per acre of the three varieties tested over
Ontario in 1899, is the latest of the three varieties.
“3. The American Coffee Berry was the most popular
variety with the experimenters when yield, time of maturity,
etc., were all taken into consideration.”
Note 1. This is the earliest report seen (Aug. 2002) in
this periodical concerning soy beans. C.A. Zavitz is also
secretary of the Ontario Agricultural and Experimental
Union, and a member of its Committee on Agriculture
(appointed at the last annual meeting).
Note 2. This is the earliest document seen (Jan. 2012)
that mentions natto in Canada. Address: B.S.A., Director of
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Co-operative Experiments in Agriculture, O.A.C. [Ontario
Agricultural College], Guelph [Ontario, Canada].
97. Soule, Andrew M.; Vanatter, P.O.; Fain, J.R. 1901.
Experiments with corn, forage crops and spring cereals.
Tennessee Agricultural Experiment Station, Bulletin 14(1):131. Jan. See p. 10-11, 16-17, 22, 25-31.
• Summary: Table III, titled “Experiments with forage crops,
1900” (p. 10) states that Soja beans which were seeded
(planted) on May 1 matured on Oct. 12, and gave a yield of
5.95 tons of green crop per acre. The highest yields came
from teosinte (26.25 tons), rape (18.50 tons), and corn (17.60
tons).
Table VI (p. 16-17) shows the results of growing soja
beans for hay and “green food” in 1900. The varieties with
their yields (tons of gross crop per acre) are as follows (listed
in descending order of yield): Soja Bean, No. 4912 (5.94
tons/acre), Soja Bean, No. 4914 (5.70), Soja Bean, No. 4913
(5.25), Medium Green Soja Bean (5.10), Common Soja Bean
(3.60), Medium Early Soja Bean (3.30), Extra Early Dwarf
Soja Bean (1.29).
Most varieties were obtained from the USDA and
planted on May 4, at the same time as cowpeas. The best
yield secured was 5.94 tons/acre from Soja Bean No. 4912,
which grew to an average height of 34 inches and was cut on
July 31.
Table XII (p. 22) shows the digestible nutrients and
fertilizing constituents contained in 8 leading farm crops,
including Soja beans.
The section titled “Importance of studying roots” (p.
24-29) includes a discussion of soja bean roots (tap root,
branching roots, size and number of nodules). A photo
(p. 27) shows the roots of cowpea and soja bean plants at
different stages of growth. Address: Knoxville.

were about three inches high. From there on we gave them
shallow cultivation, and just kept the ground nice and fine
on top as long as we could get between the rows. They grow
very rapidly, covering the ground completely. They root so
deeply that drouth does not seem to affect them; they even
grow and produce well when planted in among the corn. We
planted the beans May 15, and harvested them Sept. 5. We
drove along each row with a mowing machine, and cut them;
then followed, put them in bunches, and left them to cure
for about a week. We used a common thrashing-machine to
thrash them, removing all but one row of concaves, running
very slowly, and always keeping the cylinder nearly full to
avoid throwing beans all over the barn. The quarter acre
yielded about 8 bushels. The soil was a mixture of clay and
sand.
“’J. McQueen. Baltic, Ohio.’
“Now, this is interesting, for the soja bean has met with
favor everywhere. It not only makes excellent hay and feed,
but for plowing under to enrich the ground there is probably
no plant known that is its superior. Our experiment station
goes further, and informs us that where the crop is taken off
the ground completely, for hay or seed, the soil on which it
grew has been benefited for almost any other crop. We can
furnish a leaflet on application, telling more about this new
forage plant.”
99. Iowa Seed Co. 1901. Display ad: Farm novelties. Do you
want to try the best New Varieties of farm seeds? Read the
list. Gleanings in Bee Culture 29(4):168. Feb. 15.
• Summary: “Bromus Intermis–The wonderful new grass
for hay or pasture.
“Dwarf Essex Rape–The great forage plant for sheep,
hogs and cattle

98. Gleanings in Bee Culture. 1901. Growing the soja bean
(or American coffee berry) in northern Ohio 29(4):159. Feb.
15.
• Summary: “Learning that the writer whose communication
appears below had grown successfully quite a crop of fully
matured soja beans, I wrote him for particulars, and he
furnishes the following:
“’We plowed the ground May 10th, and harrowed
it thoroughly. We had some seed raised from a packet of
American coffee-berry purchased of you. The strip we
planted was so poor we were certain it would not pay to plant
it to corn. We applied acid phosphate, or South Carolina
rock, at the rate of 250 lbs. per acre. It was drilled in with a
grain-drill with fertilizer attachment. We then marked it in
rows 30 inches apart, and drilled the beans in by hand after
the fashion of early peas–i.e., about an inch apart in the row.
We went over them with a weeder just before they were
through the ground. After they were up we cultivated them
thoroughly as deep and close to rows as possible, until they
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“Pencilaria–A novelty. The most productive of all fodder
plants.
“Spiltz [Spelt?]–The new prolific grain. Out- yields
wheat, rye or barley.
“Soja Beans–The ‘Great German Coffee Berry.’ A fine
fodder plant.
“Cow peas–Great land enricher and productive cattle
and hog food...”
“A good sized trial packet of each of the above 10
varieties and a circular describing them and telling how to
grow, cure and feed, sent postpaid for only 12 cents. Large,
100 page, beautifully illustrated catalogue FREE, if you
mention this paper, no matter whether you order above seeds
or not. We refer by permission to the editor of this paper.
Established 30 years.”
Note: A vertical ad. A farmer wearing a hat, goatee and
boots holds a riding whip in his right hand, pointing it at the
top left corner of the ad. Address: Des Moines, Iowa.
100. Asahi: New U.S. domestic soybean variety. 1901.
• Summary: Sources: Cottrell, H.M.; Otis, D.H.; Haney,
J.G. 1901. “Soy beans in Kansas in 1900.” Kansas Agric.
Exp. Station, Bulletin No. 100. p. 55-115. March. See p. 5859. A table titled “Varieties of soy beans” includes “Asahi”
obtained from Japan. Days from planting to maturity: 166.
Bailey, L.H. ed. 1907. Cyclopedia of American
agriculture. Vol. II. “Crops.” New York and London:
Macmillan & Co. xvi + 699 p. See p. 585. “Asahi” is a latematuring variety, requiring a growing period of 114-166
days. Address: USA.
101. Best Green: New U.S. domestic soybean variety.
Synonyms: Hope (Morse 1948). 1901. Renamed Tokyo by
May 1907. Seed color: Yellow (olive), hilum pale.
• Summary: Sources: Cottrell, H.M.; Otis, D.H.; Haney, J.G.
1901. “Soy beans in Kansas in 1900.” Kansas Agric. Exp.
Station, Bulletin No. 100. p. 55-115. March. See p. 58-59.
A table titled “Varieties of soy beans” includes “Best Green
4914” obtained from the U.S. Department of Agriculture,
from Japan. Days from planting to maturity: 166.
Orton, W.A. 1902. “Some diseases of the cowpea. I. The
wilt disease of the cowpea and its control.” USDA Bureau
of Plant Industry, Bulletin. No. 17. p. 1-22. April. See p.
18. “Best Green, S.P.I. No. 5766.–A late variety. It made a
weak growth and suffered much from dry weather and root
nematode.” Note: Best Green, No. 4914, was one variety in
a collection of soy beans from Japan. Received March 23,
1900. It was distributed.
Webber, Herbert J.; Orton, W.A. 1902. “Some
diseases of the cowpea. II. A cowpea resistant to root knot
(Heterodera radicicola).” USDA Bureau of Plant Industry,
Bulletin No. 17. p. 23-35. April. See p. 35. Four soybean
varieties (including Best Green, S.P.I. No. 5766) were grown
in the same experimental field as the cowpeas, on nematode

and wilt infested soil. All four were “badly affected” by the
nematodes.
Ball, Carleton R. 1907. “Soy bean varieties.” USDA
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27. See
p. 22-23. The variety Tokyo has seeds that are “greenish
yellow, shiny, paler and duller with age.” “Numbers and
sources of lots grown: Agrost. No. 468, grown from S.P.I.
No. 4914; Agrost. No. 696, grown from Potomac Flats;
Agrost. No. 1171, ‘Best Green,’ S.P.I. No. 9409;...”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 40, 45.
“S.P.I. No. 5766. Grown from 4914. See No. 17266.” “No.
17266. The progeny of 4914 from Japan. According to Ball
[1907] this also was the same as Tokyo 17264 and was
finally united with it.” Address: USA.
102. Cottrell, H.M.; Otis, D.H.; Haney, J.G. 1901. Soy beans
in Kansas in 1900. Kansas Agricultural Experiment Station,
Bulletin No. 100. p. 55-115. March. (Issued April 1901).
• Summary: This is an extremely detailed report, remarkable
for soy beans in the year 1900. It is composed mainly of
county by county reports by farmers of planting tests made
during the year, and yields of forage and/or seed. The first
general trials of soy beans throughout the state of Kansas
were made in the summer of 1900.
One table (p. 58) shows the “Yield per acre on the
college farm” of soy beans, corn and kaffir corn from 1889
to 1900, inclusive. The average soybean yield over these 12
years was 12 bushels/acre, the top yield was 17.0 bu/acre in
1889, and the lowest was 2.6 bu/acre in 1894.
A second table, titled “Varieties of soy beans” (p. 59),
shows the varieties tested, the source of the seed (many
seedsmen), the yield of beans per acre, the yield of hay per
acre, and the days from planting to maturity. The varieties
with their yields in bushels per acre (sorted in descending
order of seed yield) are: Early Yellow, from Kansas State
Agricultural College (7.4 bu/acre), Early Soy, from Peter
Henderson & Co. (New York) and Johnson & Stokes
(Philadelphia, Pennsylvania) (6.5 and 6.2), Dwarf Soy, from
George W. Hilliard (Brighton, Illinois) (6.4), American
Coffee, from J.J.H. Gregory (Marblehead, Massachusetts)
(5.5), Medium Early Black, from J.J.H. Gregory (3.0),
Extra Early Dwarf, from J.J.H. Gregory (2.7), Late Soy,
from Johnson & Stokes (* = did not mature), Medium
Soy, from Hilliard (*), Chastain Soy, from E.N. Chastain
(Hume, Missouri) (NS = no stand), Nalrade, from Japan
(Days from planting to maturity: 166), Asahi, from Japan
(Days to maturity: 166), Tamarat Sukun, from Japan (Days
to maturity: 151), Soy bean 4912, from USDA, from Japan
(Days to maturity: 128), Best White 4913, from USDA, from
Japan (Days to maturity: 128), and Best Green 4914, from
USDA, from Japan (Days to maturity: 166). Early Yellow
also gave the best yield of hay (1.4 tons/acre).
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A map (p. 60) shows where soy beans were grown in
Kansas in 1900; they were grown in at least one location in
75 of the of the 105 counties of the state. These locations
are concentrated in the eastern one-third of the state, and
especially in the northeast.
The report concludes by stating that “a majority of the
292 who reported growing soy beans in 1900 think them a
profitable crop, and this with a new crop, in an unfavorable
season.”
Most farmers who tested soy beans responded to most
of the following questions (their letters were condensed to
5-15 lines typeset): Have you grown soybeans before; if so,
starting when? Type of soil in which this year’s crop of soy
beans was planted? Method and date of planting. Spacing
between rows, and of plants within each row. Method and
frequency of cultivation. Method of harvesting (one of the
biggest problems). Pests you noticed (rabbits–often jackrabbits–and grasshoppers were reported by many; only a
few reports mentioned injury from other insects, and none

from diseases). Yield of beans (most farmers got less than
15 bushels/acre; the highest yield was 31 bu/acre). Results
of feeding beans or plants to livestock (almost every feeding
trial was highly favorable; hogs, milch cows, and sheep
generally thrived on them). Degree of satisfaction with the
crop and its profitability. Do you plan to try soy beans again
next year? Many farmers reported that the beans withstood
drought very well. No mention was made in the Bulletin of
any farmer having tried the soy bean as food.
H.C. Whitford, of Garnett, in Anderson County: “Tried
to cut with mower, but this broke the clods and we had
to resort to hand pulling. Got badly injured in the shock.
[Presumably the soy beans, not Whitford.] I thought them
worthless and fed them to hogs; the hogs were very fond
of them.” William Matthias, of Huron, in Atchison County:
“Pigs and poultry got a taste of the ripe beans, and they made
desperate raids on the field.”
Joseph Shaw, of Strong, in Chase County: “Pigs were
crazy for them, and ate stalks and all.” John German, of
Hiattville, in Bourbon County, said his hogs wouldn’t touch
the beans, although his calves and yearlings would. C.O.
McLane, another Bourbon County man, from Uniontown,
said concurringly that calves and also colts would climb
low fences to get at some sorghum he had liberally laced
with soybeans. Many respondents grumpily observed that
soybeans were relished by rabbits.
Concerning soybean pioneers: H.J. Gifford of Haviland,
in Edwards country: “I have planted the Little Yellow soy
bean on a small scale for the past seven years [since about
1894]–principally as a coffee substitute.” Gustave Koehler
of Troy, Doniphan County: “I have raised the soy bean
for years, and find it not a paying crop.” Carl L. Howe of
Emporia, in Lyon County: “Have raised soy beans for four or
five seasons...”
Full-page photos show: 1. Early Yellow soy bean (p. 83).
Brooks early soy bean (Henderson; p. 85). Early Yellow soy
beans in the field (p. 87). Sixteen acres of Early Yellow soy
beans (p. 89).
An excellent summary (p. 111-15) is given of these tests
by Kansas farmers. The Early Yellow variety gave the best
results. 135 farmers (46%) stated that soy bean is a profitable
crop, 68 had a favorable opinion but needed further trial, 33
gave an unfavorable report, and 30 found the crop to be a
total failure. The others did not express their opinion. “The
season was the most unfavorable for growing soy beans
but one that we have had in twelve years.” Another major
reason for low yields was probably the failure to inoculate
the soy beans with nitrogen-forming bacteria before planting.
Inoculated soil was first sent to 25 farmers in the spring
of 1900; roughly 1,000 to 1,200 lb of inoculated soil are
required per acre. “Soy beans have been grown on the
College farm for twelve years... On Kansas farms where
there is a sufficient supply of alfalfa for all the stock, we
do not think it will usually pay to grow soy beans. Alfalfa
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supplies protein and mineral matter at a less cost than soy
beans.”
Note 1. This is earliest English-language document
seen (June 2004) that uses the term “pest” or “pests” in
connection with soybeans.
Note 2. This is the earliest document seen (Nov. 2020)
that mentions the soybean varieties Tamarat Sukun, Nalrade,
Asahi, or Best Green.
Note 3. This is the earliest document seen (Dec. 2005)
that contains a map directly related to soybeans. Address:
Manhattan.
103. Nalrade: New U.S. domestic soybean variety. 1901.
• Summary: Sources: Cottrell, H.M.; Otis, D.H.; Haney, J.G.
1901. “Soy beans in Kansas in 1900.” Kansas Agric. Exp.
Station, Bulletin No. 100. p. 55-115. March. See p. 58-59.
A table titled “Varieties of soy beans” includes “Nalrade”
obtained from Japan. Days from planting to maturity: 166.
Bailey, L.H. ed. 1907. Cyclopedia of American
agriculture. Vol. II. “Crops.” New York and London:
Macmillan & Co. xvi + 699 p. See p. 585. “Nalrade” is a
late-maturing variety, requiring a growing period of 114-166
days.
Note: Morse (1948) does not mention Nalrade. Address:
USA.
104. Tamarat Sukun: New U.S. domestic soybean variety.
1901.
• Summary: Sources: Cottrell, H.M.; Otis, D.H.; Haney,
J.G. 1901. “Soy beans in Kansas in 1900.” Kansas Agric.
Exp. Station, Bulletin No. 100. p. 55-115. March. See p.
58-59. A table titled “Varieties of soy beans” includes
“Tamarat Sukun” obtained from Japan. Days from planting
to maturity: 151.
Bailey, L.H. ed. 1907. Cyclopedia of American
agriculture. Vol. II. “Crops.” New York and London:
Macmillan & Co. xvi + 699 p. See p. 585. “Tamarat Sukun”
is a late-maturing variety, requiring a growing period of 114166 days.
Note: Morse (1948) does not list this as a named
soybean variety. Address: USA.
105. Phelps, C.S. 1901. The soy bean as a forage and seed
crop. Connecticut (Storrs) Agricultural Experiment Station,
Bulletin No. 22. 20 p. April.
• Summary: Contents: Introduction. Varieties. Uses of the
crop. The soy bean as a forage crop: As a soiling crop, as
a silage crop, soy bean fodder compared with corn fodder
[from “Indian corn”], proportions of nutrients in soy bean
fodder, digestibility of the nutrients of soy bean fodder,
comparison of the amounts of digestible nutrients in soy bean
and corn fodders. The soy bean as a seed crop: Introduction,
proportions of total and digestible nutrients in soy bean seed,
feeding value of soy bean meal. Culture of the soy bean: Soil

and fertilizers, seeding and cultivating, harvesting (use as
a soiling crop for milch cows, growing for silage, growing
for seed), methods of introducing the nitrogen gathering
germs, experiments on inoculating soy beans to produce root
nodules. Summary and deductions.
“The soy bean is a legume... It is a native of southern
or eastern Asia, and has been cultivated in China and Japan
from very early times. In those countries it is cultivated
principally for its seed, which is used as food for man...
In this country it has been grown for many years, chiefly
in the South; but only within fifteen years has it received
much attention as a forage or grain crop in other parts of the
country... The Storrs Station began studies on the soy bean
in 1890, and has cultivated the crop and continued its studies
each year since then” (p. 3).
“Several varieties of the soy bean are grown in this
country. They are distinguished chiefly by the color of the
seeds and the time of reaching maturity. The most valuable
varieties grown in recent years were imported from Japan,
and were brought to the attention of the farmers in this
country by the Hatch Experiment Station of Amherst,
Massachusetts. The three leading varieties are the early
white, the medium early green and the medium black. The
first named produces a small plant and a rather light growth
of seed. It is better adapted than the other varieties to rather
poor soils, and is valuable mainly for its seed, as it produces
a small amount of forage. The medium early green is
valuable either as a forage crop or for its seed. It produces
a heavy growth of leafy fodder, and will generally mature
a large amount of seed before frost. The medium black is a
large, leafy plant much like the medium early green, except
that it does not produce quite as heavy yields of fodder and
requires a little longer season in which to mature its seed” (p.
3-4).
Seed crop: “During the past ten years the soy bean
has been quite generally recommended in this country as a
valuable crop to grow for seed to be ground into meal... The
Hatch Station at Amherst, Massachusetts, reports yields of 25
to 40 bushels per acre...” (p. 12).
Harvesting: “When grown for seed the crop should
remain standing until the seeds are well matured. By this
time most of the leaves will have dropped. The plant should
then be pulled or cut and placed in small stooks [British
word for shocks]. As soon as dry the crop should be hauled
and stored in a dry place. If left in the field after the pods
become dry the seeds are liable to scatter [shatter] badly by
the snapping open of the pods and considerable waste will
result in case the weather is dry” (p. 15).
“Methods of introducing nitrogen gathering germs”
(p. 15-17). It is well known that plants belonging to the
legume group “are able to acquire nitrogen from the air.
This nitrogen is taken into the plants through the agency of
bacteria that live in the little wart-like bunches on the roots,
known as root tubercles or nodules. The nodules are the
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home of the bacteria, and several distinct species or kinds of
bacteria are found on the roots of different kinds of plants. It
seems to be well proven that where the nodules are not found
on the roots the plant does not acquire atmospheric nitrogen,
except possibly in very small amounts. The proper species of
bacteria for the inoculation of most of our common legumes
are found in nearly all soils.” “The introduction of the germs
may be brought about in any of three ways: first, the spores
of the bacteria may be carried to and introduced into the new
soil with the seed; second, the spores may be introduced
by mixing with the soil of the new field a small amount of
soil from a field where the beans have been grown and have
produced nodules; third, the spores may be introduced by
gathering the dust and dirt that falls from the roots of the soy
beans when threshed, and applying it in the soil when the
beans are planted.”
“Experiments on inoculating soy beans to produce root
nodules” (p. 17-19). “The Station began to grow soy beans
in 1890 and has grown them each year since; but for the
first three years no nodules were found on the roots. During
this time the yields were light, unless the crop was heavily
fertilized, and the foliage was pale yellow in color. In 1893,
seed of the early white variety was obtained form the Hatch
Station, of Amherst, Mass., and, at the same time, some soil
from a field where soy beans had been grown by that Station
and where the nodules were abundant the year before. This
soil was obtained for the purpose of introducing nitrogen
gathering germs. Six hundred pounds were scattered over
about one-tenth of an acre at time of planting.” By midsummer, the soy beans on the larger field, over which the
special soil had been scattered, had their roots covered with
nodules; no nodules were found on the soy beans in field to
which no imported soil had been added. “The plants upon
which no nodules were found were pale yellow in color and
produced a light growth of seed. The plants [with nodules]
on the larger field made a vigorous growth and seeded
heavily.”
“The results of this test seem to indicate that the
presence of the nitrogen gathering bacteria, as indicated
by the abundance of nodules, increased the percentage of
nitrogen and of protein in the seed. This experiment would
seem to show that the presence of the nodules is not only
accompanied by an increase in the amount of the crop, but, in
this case at least, by an increase in the proportion of protein
as well. The only other experiment similar to this that has
come to our attention was made by D.H. Otis, and reported
by the Kansas Station in Bulletin 96. In this experiment,
however, the ripe seeds were discarded and only the stems
and leaves were analyzed.”
A table (p. 18) shows that the soybean seeds from plants
having abundant nodules on the roots contained about 10%
more nitrogen and protein (on a water-free basis) than seeds
from the plants with few or no nodules (p. 17-19).
Other tables show: (1) Soy bean fodder: Yields per

acre with different types of fertilizers, 1895-1899. (2)
Proportions of total and digestible nutrients in the fresh
(green) substance of soy bean fodder, corn fodder, and
corn silage. (3) Proportions of the total nutrients that are
digestible in soy beans compared with those of other feeding
stuffs. (4) Experiments with soy bean and corn grown for
fodder. Estimated amounts of digestible nutrients per acre.
(5) Composition of soy bean seed compared with that of
other grain feeds (incl. Chicago Gluten meal). (6) Effect of
nitrogen gathering bacteria on the percentage of nitrogen
and protein in the seed. Address: Vice-Director of the Station
and Agriculturist, Mansfield (P.O. Storrs), Tolland County,
Storrs, Connecticut.
106. Gleanings in Bee Culture. 1901. Special notices by
business manager: Soja beans for seed–reduced prices (Ad)
29(8):364. April 15.
• Summary: “We can now make the extra-early soja bean,
the kind known as the American coffee-berry, at only $2.00
per bushel. This ripens seed without any trouble all over the
North. The later variety, the regular soja bean, will be $1.75
per bushel; and if shipped from Richmond, Virginia, where
the seed was grown, for immediate orders we can make the
low price of $1.50 per bushel. The latter kind will produce
a large amount of feed; and if frost holds on it will usually
ripen its seed here in the North.”
107. Gleanings in Bee Culture. 1901. Special notices by A.I.
Root: Seeds of other honey plants (Ad) 29(9):416. May 1.
• Summary: “Growing Basswoods from the Seed; Japanese
Buckwheat (pamphlet); Dwarf Essex Rape; Cow Peas; Soja
Beans and American Coffee-berry.”
108. Follette, Berge [George]. 1901. Soy beans in the corn
belt. Leavenworth Times (The) (Leavenworth, Kansas). Dec.
14. p. 2, col. 5.
• Summary: “As a result of my experiments with soy beans,
I am convinced that they can be made a paying crop for the
farmer living in the corn belt. I have counted as high as 214
pods on one plant and believe they will give an average yield
of 40 bushels per acre on good soil under favorable climatic
conditions and good culture. The department of agriculture
claims [where?] that if the conditions are very favorable the
yield may reach 100 bushels, but on the other hand drought
and poor soil may reduce the yield to 15 bushels. While the
soy bean is possessed of excellent drought resisting qualities
it seems to be able to survive a period of excessive moisture
better than the cow-pea. The upright bushy habit of growth
gives it a great advantage over the cow-pea during wet
weather, and makes it easier to handle at harvest time.”
“The soy bean is one of the most promising of the
annual leguminous forage crops, and as before indicated,
may prove of special value in connection with Indian corn,
the latter supplying the roughness, the soy bean producing
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the digestible crude protein necessary to make a complete
and well balanced ration. The soy bean is sold under several
names–German coffee berry, domestic coffee berry and soja
bean.”
Note 1. On 19 Dec. 1901 this same article appeared in
The Weekly Republican (Plymouth, Indiana) (page 7, col.
4) but with a different heading: “Soy beans in Indiana.” By
George Follette, of Indiana, in Orange Judd Farmer.
Note 2. It also appeared on 19 Dec. 1901 in The
Leavenworth Weekly Times (Leavenworth, Kansas) (p. 7, col.
5).
109. Everitt (J.A.), Seedsman. 1901. OK Seeds. Indianapolis,
Indiana: J.A. Everitt. 134 p. See p. 84. Illust. 23 cm.
• Summary: See next page. Pages 84-85: “Soy bean–
(Glycine Hispida.)
“Also called Soy, Soya, and Soja Bean. And by those
who deceive the farmer into paying fancy prices, called
Coffee Bean, Coffee Berry, German Coffee Berry, Japanese
Jaavaa [sic] Coffee, American Coffee Berry, etc, etc.
“We have the following from the U.S. Department of
Agriculture:...”
Page 85 (right hand page) is titled “The Soy Bean as
a substitute for coffee.” Followed by numerous positive
testimonials.
Note: This catalog is owned by Special Collections,
USDA National Agricultural Library, Beltsville,
Maryland. It has been digitized and is available on the
Internet Archive website: https://archive.org/details/usdanurseryandseedcatalog Address: 227 West Washington St.,
Indianapolis.
110. Hammond (Harry N.) Seed Co. 1901. Catalogue for
1901–with inserts (Mail-order catalog). Bay City, Michigan.
80 p.
• Summary: The section titled “A Page of Odds and Ends”
(p. 30) states: “Hammond’s Domestic Coffee Berry–Also
called German Coffee Berry. An excellent substitute for
Coffee, or can be mixed with half Coffee, improving the
flavor. Costs only one cent a pound to grow. Used in all
leading hotels and restaurants in Europe. By selection our
seed of this strain will ripen anywhere in the North in August
before frost. Seed grown South will not do this. Our price is
very low, get a start now. Planted same as corn. A rare luxury.
Pkt. 5 cts., oz. 6 cts., ¼ lb. 10 cts, lb. 30 cts., postpaid. Not
prepaid, 5 to 25 lbs., 20 cts. per pound.”
An illustration shows a little elf saying “You can
grow...” He is standing next to a coffee pot emblazoned with
“Coffee for one cent per lb.”
This catalog is owned by the Smithsonian Horticulture
Branch Library in Washington, DC. Call number: #010090.
Address: Bay City, Bay Co., Michigan.
111. Zavitz, C.A. 1901. Report of the experimentalist.

Ontario Agricultural College and Experimental Farm
(Guelph), Annual Report 26:96-125. For the year 1900. See
p. 108-09, 116-17, 120.
• Summary: The section titled “Soy, soja or Japanese
beans” (p. 108-09) states: “About eighteen years ago, Prof.
Georgeson, then connected with the Agricultural College in
the State of Kansas, imported from Japan 15 varieties of the
Soy Beans, with which he conducted practical experiments
on the Experiment Station grounds, and found that five of the
varieties gave good results. Seed of these five varieties was
imported from Kansas some eight years ago for growing in
our experimental plots; and the Yellow Soy Bean has given
decidedly the best results among the five varieties which
we obtained from Kansas. A few years ago, the Agricultural
College of Massachusetts also imported a number of
varieties of the Soy Beans from Japan, and three of these
have been tested in our experimental grounds. For four years
in succession we have tested the Yellow Soy variety which
we obtained from Kansas, and the Medium Green, Extra
Early Dwarf, and American Coffee Berry, which we obtained
originally from Massachusetts. In the production of grain,
the Yellow Soy variety has produced 19.2 bushels of grain
per acre in the tests of 1900. Of the different varieties under
experiment in recent years, the Extra Early Dwarf has been
the earliest, the Yellow Soy the second earliest, the American
Coffee Berry the third earliest, and the Medium Green the
latest to reach maturity. In many of the localities in Ontario,
the Medium Green variety of Soy Beans would be too
slow in maturing to produce seed, except in very favorable
seasons. We believe that the Yellow Soy variety will give
good results in Ontario.”
The section titled “Annual crops for pasture” (p. 116-17)
states that 21 different crops were tested, including “yellow
Soy beans,” buckwheat, millet, Kafir corn, grass peas, cow
peas, and rape. A table (p. 117) shows the results: As a
pasture crop, Yellow Soy beans yielded 3.3 tons per acre in
five cuttings, compared with 10 tons for hairy vetches (the
highest yielders) and 7.2 tons for grass peas (the second
highest).
The section titled “Some fodder crops” (p. 120)
notes that for five years in succession, six fodder crops
were carefully tested. Yellow Soy Beans gave the second
highest average yield (8.0 tons of green crop per acre),
behind Egyptian Peas (8.6 tons)–ahead of Grass peas and
Crimson Clover. Address: B.S.A., Experimentalist, Ontario
Agricultural College [Guelph, Ontario, Canada].
112. Zavitz, C.A. 1901. Report of the co-operative
experiments in agriculture. Ontario Agricultural and
Experimental Union, Annual Report 22:12-23. For the year
1900. See p. 13, 16, 17-18.
• Summary: “Although the Ontario Agricultural and
Experimental Union was started in 1880 there appears to
have been no definite system of experimental work until
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1884, when Dr. Hare arranged a plan of action and nine
or ten ex-students volunteered to assist in conducting
experiments. By the end of 1885 not many results of the cooperative experiments had yet been obtained, as only three
complete reports of one year’s work had been received...” (p.
12).
A table titled “List of experiments for 1900” (p. 13),
under “Grain crops” includes “Testing three varieties of Soy
or Japanese beans–3 plots.”
In the section on “Grain crops” a table (p. 16) shows
that nine tests were conducted on “Soja, or Japanese beans.”
Medium Green (estimated value 89), yielded 1.9 tons/acre of
straw and 26.9 bu/acre of grain. American Coffee Berry (E.V.
100), 1.1 tons/acre of straw and 23.3 bu/acre of grain. Extra
Early Dwarf (E.V. 63), 0.7 tons/acre of straw and 15.0 bu/
acre of grain.

The subsection titled “Soy, soja, or Japanese beans” (p.
17-18) includes a summary and notes that the yields for each
variety are slightly higher than in the previous year. Address:
B.S.A., Agricultural College, Guelph, Ontario [Canada].
113. USDA Bureau of Plant Industry, Inventory. 1902.
Seeds and plants imported through the Section of Seed and
Plant Introduction for distribution in cooperation with the
agricultural experiment stations. Numbers 4351 to 5500. No.
9. 79 p. Jan. 18. Also titled USDA Bureau of Plant Industry,
Bulletin No. 5.
• Summary: Soy bean introductions: Glycine hispida.
4628. “From Massachusetts. Received March 13, 1900.
Medium green. Distributed.”
4912-4914. “A collection of soy beans from Japan.
Received March 23, 1900. They are as follows:
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“4912. Common. Distributed.
“4913. Best White. Distributed.
“4914. Best Green. Distributed.”
4980. “From Yokohama, Japan. Received March 27,
1900. A collection of vegetable seeds presented by Suzuki &
Iida, New York City. Early soja.”
5039. “From Paris, France. Received March 30, 1900.
Presented by Vilmorin-Andrieux et Cie. Extra early blackseeded. A very early maturing strain.”
Note 1. This is the earliest document seen (July 2014) by
or related to the USDA Bureau of Plant Industry.
Note 2. This is the document earliest seen in this series
with an issue date (Jan. 18, 1902) printed on the cover.
Address: Washington, DC.
114. Early Black: New U.S. domestic soybean variety.
Synonym: Buckshot (Ball 1907). 1902. Seed color: Black.
• Summary: Sources: J.P.B.; Plumb, C.S. 1902. “Raising
pigs by hand: soy beans” (Letter to the editor). Rural NewYorker 61(2714):784. Feb. 1. “I sowed 10 varieties of cow
peas, Velvet beans and Soy beans last year. The Early Black
Soy bean was the earliest I sowed August 1; had full-sized
beans when frost came.”
Towar, J.D. 1902. “Cowpeas, soy beans and winter
vetch.” Michigan Agric. Exp. Station, Bulletin No. 199.
p. 165-74. April. See p. 172. “The Medium Green, under
favorable conditions, will ripen in the central and southern
part [of Michigan], while the Early Black will require a little
longer season.”
Orton, W.A. 1902. “Some diseases of the cowpea. I. The
wilt disease of the cowpea and its control.” USDA Bureau
of Plant Industry, Bulletin. No. 17. p. 1-22. April. See p. 18.
“Early Black, from France, S.P.I. No. 5039.–A small and
early variety that fruited well, but made a poor growth.”
Webber, Herbert J.; Orton, W.A. 1902. “Some
diseases of the cowpea. II. A cowpea resistant to root knot
(Heterodera radicicola).” USDA Bureau of Plant Industry,
Bulletin No. 17. p. 23-35. April. See p. 35. Four soybean
varieties (including Early Black, S.P.I. No. 5039) were grown
in the same experimental field as the cowpeas, on nematode
and wilt infested soil. All four were “badly affected” by the
nematodes. Note: These soybeans were apparently grown on
the farm of Mr. T.S. Williams, Monetta, South Carolina.
Evans Seed Co., Inc. 1904. 1904 retail price list:
Northern grown legume, forage plant, grain and grass seeds.
West Branch, Michigan. 24 p. See p. 6. Varieties: “Early
Black or No. 6. This variety was originated by our Mr.
Evans. Beans medium to large, nearly round, black. Plant
very erect, compact and stiff, height 2 to 2½ feet. Matures in
70 to 90 days. Beans very rich in oil, but contain less protein
than any of the others. A good cropper and popular in this
state.”
Ball, Carleton R. 1907. “Soy bean varieties.” USDA
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27. See

p. 12. States that Early Black is a synonym for Buckshot.
115. E.B.D. [Evan B. Davis]. 1902. Soy beans will be
valuable this season (Letter to the editor). Indiana Farmer
62(5):3. Feb. 1.
• Summary: This is the first of three letters published under
the bold heading: “Experience department–Give experience
in growing, harvesting and feeding soy beans. Give all
information possible.”
“1st Premium [first prize].–Many articles are being
printed in some of our agricultural papers on soy beans,
which are written by parties who have had one or two
years’ experience, and in many instances the information
given is entirely erroneous and misleading. After five years’
experimenting [i.e., since about 1897 or 1898] planting
each year for 5 to 15 acres and on soils of varying degrees
of fertility, from that which would yield 90 bushels of corn
to that which would not yield 20 bushels, I still find there is
much to be learned, but will give the ‘Farmer’ readers the
benefit of my experiments which have cost me many hard
days’ labor and considerable cash outlay. The first and most
important question to be settled is, what variety is best for
all purposes? Out of ten or a dozen varieties tested, I am
positive none will equal the Early Yellow, or Dwarf. While
it will not produce as much forage or seed as the Medium or
Mammoth, it is a sure crop for Indiana and the other varieties
are not.
“The Earliest yield from 10 to 40 bushels per acre, equal
in feeding value to about three times that number of bushels
of corn, and at same time benefiting the soil, so that no
rotation would be necessary in bean culture, I have planted
at various periods, from last week of April to first day of
September, and find the earlier planting best, providing the
soil is warm and in good condition. The Early Yellow will
stand a hard frost without serious injury, so when early
pasture is desired a small patch may be planted before all
danger of frost is past, but the proper time is about May 20.
I had some sown with rape seed the 1st of September, last
fall, and they made growth enough to furnish considerable
pasture. In planting I use the Farquhar combination corn and
bean drill, putting the rows 2½ feet apart, with beans 5 to 8
inches apart. Planted this distance, one bushel of seed will
plant 3 acres. Two or 3 cultivations, with harrow or weeder,
is all I ever give them, after which they usually crowd out
all weeds. Harvesting has proven the hardest part of bean
culture I have yet found. When cut for hay, about half the
pods should be ripe. Cut with mower with clover buncher
attached, put in shocks of about 100 lbs. each immediately,
and leave to cure thoroughly, which they will do in about a
week. Do not worry about their moulding or being spoiled by
rain, because every trial has proven entirely satisfactory.
“If left to cure in the sun, the leaves will all shatter and
the best of the hay is lost. If the crop is for seed, it should
be left until every pod is ripe and all the leaves have fallen.
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Then they may be cut with mower, or harvested with bean
harvester, and immediately threshed. All concave teeth
should be removed and the machine run half speed, when
but few seed will be split. Watch that seed does not heat
after it is threshed, for if it does it is ruined for both planting
and feeding. The best results in feeding are obtained by
grinding with corn or oats, one bushel of beans to three
bushels of corn, or they may be fed without grinding, before
or after threshing. They are an ideal crop to be pastured by
hogs, cows or sheep. If cut for hay, at proper stage, no bran,
cottonseed or other mill feeds need be supplied when the
bean hay is fed.
“A crop possessing so much merit and feeding value,
and so few insect enemies, cannot fail to find a place
on every up-to-date farm. It will be specially valuable
this season as it will be ready to feed two months before
corn, and those who have feed to buy know what such an
advantage as this will mean.”
Note 1. At the end of the three letters we read (p. 11):
“Premiums of $1, 75 cents, and 50 cents are given for the
first, second, and third best articles for the Experience
Department each week.” Topics for discussion in the next
three issues of the “Farmer” are then described.
Note 2. In a letter of 23 Aug. 2000 to William Shurtleff,
Lee Parsons explains that the initials of the author, E.B.D.,
almost certainly stood for Evan B. Davis, Adrian’s son-inlaw who married Adrian’s daughter Ethel. Lee consulted
the 1900 Federal census and found no other adult male in
Hendricks County with initials that would possibly match.
In 1902 Evan B. Davis was a prominent farmer in Hendricks
County; in 1912 he moved to Alabama. The style makes it
clear that the letter was not ghost-written by Adrian Parsons.
Adrian’s style was “wooly.” For further information, consult
Lee’s note for item #3 in “The Notebook of Adrian Parsons.”
Address: Hendricks County, Indiana.
116. J.P.B.; Plumb, C.S. 1902. Raising pigs by hand: soy
beans (Letter to the editor). Rural New-Yorker 61(2714):784.
Feb. 1. Oversize.
• Summary: 1. What variety of Soy beans is the earliest?
I would like something that will mature in three months. I
sowed 10 varieties of cow peas, Velvet beans and Soy beans
last year. The Early Black Soy bean was the earliest I sowed
August 1; had full-sized beans when frost came. 2. How and
what is best to feed new born pigs when necessary to wean
them when born? It often happens that I have more than
sows can care for, but all attempts to raise them have failed.
Flemington, N.J., J.P.B.
“1. At the Indiana Experiment Station we have tried such
varieties of Soy beans as could be secured during the several
years past. In 1900, when the weather conditions were most
natural, we found a variety known as Early White to mature
earliest, it being ripe on August 31. The plants ranged from
18 to 24 inches high, and yielded a small amount of seed

and forage. Another variety, Yellow Soy, was ripe September
8, and yielded fairly well, and the plants ranged from 28
to 30 inches high. Edamane [sic, Edamame] Soy was ripe
September 15, and produced a good yield of forage, but a
poor yield of seed, the plants ranging from 34 to 38 inches.
In our experience the earliest varieties have not been the
most desirable, because they lack forage and yield of crop.
“2. My personal experience has shown that it is difficult
to raise new-born pigs by artificial means. Perhaps others
may have had more success than the writer...”
“C.S. Plumb.”
Note: This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Early Black. Address: 1.
Flemington, New Jersey; 2. Indiana Agric. Exp. Station.
117. E.B.D. [Evan B. Davis]. 1902. Cash crops are better
than weeds (Letter to the editor). Indiana Farmer 57(11):3.
March 15.
• Summary: This is the first of three letters published under
the bold heading: “Experience department–Tell how to raise
two crops on same ground,...”
“1st Premium [first prize].–In planning to raise two
crops from the same ground, two or three points should be
considered. Is the soil rich enough? Does it contain enough
moisture? Are the crops both of same nature; that is, do they
both require same fertilizing ingredients in quantities larger
than the soil can supply?”
“Cow peas, soy beans and rape will all do well after
wheat and oats, if the season is favorable. Pea beans will
mature after early-dug potatoes. On wheat stubble, burned
off and worked with disk harrow, is a good chance for bean
crop. I plant soy beans and cow peas after harvesting onions,
potatoes, early peas, etc. Last year I fed an early crop of soys
and sowed to rape and turnip seed.”
“Soy beans, and some of the early varieties of cow
peas, planted August 1st will make good growth. Plant early
yellow [Early Yellow] soys, as they will stand some frost.
Usually where early crops are removed the ground is left to
mature a heavy crop of weeds or foxtail seed, and it is better
to plant these catch crops even if they are not used.”
Note: At the end of the three letters we read (p. 3):
“Premiums of $1, 75 cents, and 50 cents are given for the
first, second, and third best articles for the Experience
Department each week.” Topics for discussion in the next
three issues of the “Farmer” are then described. Address:
Hendricks County, Indiana.
118. Morningside Farm. 1902. Guernsey Bull Calf.–A butter
maker (Ad). Rural New-Yorker 61(2724):277. Col. 4.5. April
12. Oversize.
• Summary: Cheshire pigs.–Bacon makers.
“Soy beans.–Butter and bacon makers. Medium Green,
the northern variety, northern grown, one pound, postpaid, 25
cents.” Address: Sylvania, Pennsylvania.
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119. Black Round: New U.S. domestic soybean variety.
Synonym: Buckshot (Morse 1916). 1902. Seed color: Black.
• Summary: Sources: Orton, W.A. 1902. “Some diseases
of the cowpea. I. The wilt disease of the cowpea and its
control.” USDA Bureau of Plant Industry, Bulletin. No. 17. p.
1-22. April 22. See p. 18. “Black Round, from Japan, S.P.I.
No. 6334.–Early and small, bearing well for its size.”
USDA Bureau of Plant Industry, Inventory. 1905. No.
10. 333 p. Feb. 8. “Seeds and plants imported during the
period from September, 1900, to December, 1903. Nos.
5501 to 9896. Seed and plant introduction and distribution.”
“From the Tokyo Seed and Plant Company, Tokyo, Japan.
Received April 20, 1901. “6334. Black Round. Address:
USA.
120. Orton, W.A. 1902. Some diseases of the cowpea. I. The
wilt disease of the cowpea and its control. USDA Bureau of
Plant Industry, Bulletin No. 17. p. 9-20. April 22. See p. 1518.
• Summary: In the section titled “Preventive measures,” the
subsection on “Substitution of other crops” states (p. 1516): “The soy bean and Florida beggar weed may be used
as hay as a summer crop, or hairy vetch may be sown in the
fall. All these crops have in common the disadvantage of
being unfamiliar to the average farmer... while the cowpea is
cultivated and its use understood everywhere.”
The subsection titled “Experiments with cowpeas and
other crops” states that on 29 May 1901 1½ acres were
planted of land thoroughly infected with cowpea wilt were
planted “to a number of varieties of cowpeas, soy bean,
velvet bean, and some Japanese forage plants obtained
through the section of Seed and Plant Introduction of this
Department.” “The soy beans were a disappointment, as they
made a very small growth, one foot or so high, and produced
only a small crop of seed. They were badly attacked by the
nematode [Heterodera radicicola] and suffered much from
dry weather.
“A brief account of these forage plants as grown on land
infected with wilt disease and nematode follows:... Soy bean
(Glycine hispida).–Eight varieties were tried on ten plats. All
proved to be immune to the wilt disease, but none of them
was adapted to the local conditions. The writer planted the
soy bean in 1900 on Edisto Island, South Carolina, “where
it made a heavy growth, 3 to 4 feet high, and produced a
large crop of seed. It was free from wilt disease there and
showed great promise as a forage crop.” The varieties tested
at Monetta [South Carolina, in cooperation with Mr. T.S.
Williams of Monetta] were as follows:” Best Green, Early
Black, Yoshioka, Rokugatsu, Gosha, Black Round, Green
Medium, and Bakaziro [Bakajiro]. All but the first and
second originated in Japan. The first, seventh, and eighth
were most affected by the root nematode.
Note 1. This is the earliest document seen (Nov. 2020)

that mentions the soybean varieties Black Round, Gosha,
Rokugatsu, or Yoshioka, and the earliest document seen (one
of two documents, Nov. 2020) that mentions the soybean
varieties Early Black, Bakaziro, or Green Medium.
Note 2. Some of these named soy bean varieties were
later renamed in 1907 as follows: Best Green became
Tokio / Tokyo. Early Black became Buckshot. Yoshioka
became Yosho. Rokugatsu became Ito San. Gosha became
Manhattan. Black Round became Buckshot. Green Medium
became Guelph. Bakaziro became Amherst. Address: Asst.
Pathologist.
121. Bakaziro [Bakajiro]: New U.S. domestic soybean
variety. 1902. Renamed Amherst by May 1907. Seed color:
Yellow (straw).
• Summary: Sources: Webber, Herbert J.; Orton, W.A. 1902.
“Some diseases of the cowpea. II. A cowpea resistant to
root knot (Heterodera radicicola).” USDA Bureau of Plant
Industry, Bulletin No. 17. p. 23-35. April. See p. 35. Four
soybean varieties (including Bakaziro [Bakajiro], S.P.I. No.
6336) were grown in the same experimental field as the
cowpeas, on nematode and wilt infested soil. All four were
“badly affected” by the nematodes.
Orton, W.A. 1902. “Some diseases of the cowpea. I. The
wilt disease of the cowpea and its control.” USDA Bureau
of Plant Industry, Bulletin. No. 17. p. 1-22. April. See p. 18.
“Bakaziro, from Japan, S.P.I. No. 6336.–Medium early and
very prolific, but much injured by drought and nematode.”
Note: Bakaziro was imported “From the Tokyo Seed and
Plant Company, Tokyo, Japan. Received April 20, 1901.”
Evans Seed Co., Inc. 1904. 1904 retail price list:
Northern grown legume, forage plant, grain and grass
seeds. West Branch, Michigan. 24 p. See p. 7. “Prices of soy
beans... Bakaziro, new. 15 cents per packet.” Address: USA.
122. Extra Early Black: New U.S. domestic soybean variety.
Synonym: Buckshot (Ball 1907). 1902. Seed color: Black.
• Summary: Sources: Towar, J.D. 1902. “Cowpeas, soy
beans and winter vetch.” Michigan Agric. Exp. Station,
Bulletin No. 199. p. 165-74. April. “Five samples of Soy
beans were analyzed by the chemist of the Experiment
Station this season.” A table (p. 173) shows the nutritional
composition of these varieties (capitalized as follows): Extra
early black,...”
Thorburn, James M., & Co. 1902. “One hundred & first
annual catalogue of high-class seeds.” New York, New York.
128 p. See p. 51. In the section entitled “Forage, Economical
and Miscellaneous Seeds,” it states that Extra Early Black is
one variety available to purchase at $0.20/quart, $5/bushel.
Ball, Carleton R. 1907. “Soy bean varieties.” USDA
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27.
See p. 13-14. States that Extra Early Black is a synonym for
Buckshot.
Piper, Charles V.; Morse, William J. 1923. The Soybean.
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New York: McGraw-Hill. xv + 329 p. March. See p. 47.
“Wisconsin Black: Seed was received from VilmorinAndrieux & Co. as ‘Early Black from Podolia,’ No. 21757
and No. 21756; from Haage & Schmidt, Erfurt, Germany,
as No. 22321; from Dammann & Co., as ‘Black,’ of
Haberlandt’s experiments; and No. 5039 from VilmorinAndrieux as ‘Extra Early Black Seeded.’ This last is the
original importation of the variety later named Wisconsin
Black, S.P.I. No. 25468, which is now commercially handled
by a few seedsmen.
USDA Agricultural Marketing Service. 1957. “Soybean
variety names.” Washington, DC. 31 p. Nov. Supplement 1 to
Service and Regulatory Announcements No. 156 “Rules and
Regulations Under the Federal Seed Act.” See p. 25. Says
Extra Early Black is the same as Wisconsin Black.
123. Gosha: New U.S. domestic soybean variety. 1902.
Renamed Manhattan by May 1907. Seed color: Yellow
(straw).
• Summary: Sources: Orton, W.A. 1902. “Some diseases
of the cowpea. I. The wilt disease of the cowpea and its
control.” USDA Bureau of Plant Industry, Bulletin. No. 17. p.
1-22. April. See p. 18. “Gosha, from Japan, S.P.I. No. 6333.–
Early and small; suffered from drought.” Note: Gosha was
imported “From the Tokyo Seed and Plant Company, Tokyo,
Japan. Received April 20, 1901.”
Evans Seed Co., Inc. 1904. 1904 retail price list:
Northern grown legume, forage plant, grain and grass
seeds. West Branch, Michigan. 24 p. See p. 7. “Prices of soy
beans... Gosha, new. 15 cents per packet.”
Smith, Clinton D. 1905. “Legumes other than alfalfa.”
Michigan Agric. Exp. Station, Bulletin. No. 227. p. 165-84.
June. See p. 174. Soybean varieties tested in 1904 included
four rows of Gosha. They were planted on June 1, and by
June 6 were beginning to show a good stand. By July 9 the
Gosha averaged 11 inches in height, and “had peculiarly light
colored, velvety leaves and gave a good indication at that
date of being a distinctly early variety as did the Ito San.”
By Aug. 29 the Gosha pods were full size and the beans onethird size. By Sept. 2 the “Gosha was beginning to ripen,
some leaves having fallen. This variety was not so heavily
podded as were the three others just mentioned” [Ogemaw,
Ito San, and early black]. When the beans were harvested, by
pulling, on Oct. 10, no yield figures were given for Gosha.
Ball, Carleton R. 1907. “Soy bean varieties.” USDA
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27. See
p. 24. Under the variety Manhattan we read: “Numbers and
sources of lots grown: Agrost. No. 1295, S.P.I. No. 6333;
S.P.I. No. 6333, ‘Gosha,’ Japan; S.P.I. No. 8490, grown from
S.P.I. No. 6333; S.P.I. No. 9411, grown from S.P.I. No. 6333;
S.P.I. No. 17277, grown from Agrost. No. 1295-2.”
Morse (1948). “Soybean varieties used to date.” Gosha–
Same as Manhattan. Address: USA.

124. Green Medium: New U.S. domestic soybean variety.
1902. Renamed Guelph by May 1907. Seed color: Yellow
(greenish or olive), hilum pale.
• Summary: Sources: Orton, W.A. 1902. “Some diseases
of the cowpea. I. The wilt disease of the cowpea and its
control.” USDA Bureau of Plant Industry, Bulletin. No. 17.
p. 1-22. April. See p. 18. “Green Medium, from Japan, S.P.I.
No. 6335.–A later variety that made a more vigorous growth
and lived through the season, while most of the preceding
varieties died in August. It was badly affected by the root
nematode.” Note: Rokugatsu was imported “From the Tokyo
Seed and Plant Company, Tokyo, Japan. Received April 20,
1901.”
Webber, Herbert J.; Orton, W.A. 1902. “Some
diseases of the cowpea. II. A cowpea resistant to root knot
(Heterodera radicicola).” USDA Bureau of Plant Industry,
Bulletin No. 17. p. 23-35. April. See p. 35. Four soybean
varieties (including Best Green, S.P.I. No. 5766) were grown
in the same experimental field as the cowpeas, on nematode
and wilt infested soil. All four were “badly affected” by the
nematodes.
Ball, Carleton R. 1907. “Soy bean varieties.” USDA
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27. See
p. 22-23. The variety Tokyo has seeds that are “greenish
yellow, shiny, paler and duller with age.” “Numbers and
sources of lots grown: Agrost. No. 468, grown from S.P.I.
No. 4914; Agrost. No. 696, grown from Potomac Flats;
Agrost. No. 1171, ‘Best Green,’ S.P.I. No. 9409;...”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 40, 45.
“S.P.I. No. 5766. Grown from 4914. See No. 17266.” “No.
17266. The progeny of 4914 from Japan. According to Ball
[1907] this also was the same as Tokyo 17264 and was
finally united with it.” Address: USA.
125. Ito San: New U.S. domestic soybean variety. Synonyms:
Medium Early Yellow (Towar 1902). Early White, Early
Yellow, Kiyusuke Daizu, Kaiyuski Daizu, Kiyusuki Daidzu,
Kysuki, Yellow Eda Mame (Ball 1907). Dwarf Early Yellow
(1908). Coffee Berry, Dwarf Yellow, Japan Pea, Medium
Yellow, Yellow (Morse 1918). Early, Eda Mame, Etampes,
German Coffee Berry (Morse 1948). Eda-Mame. 1902. Seed
color: Yellow (straw), hilum pale.
• Summary: Sources: Towar, J.D. 1902. “Cowpeas, soy
beans and winter vetch.” Michigan Agric. Exp. Station,
Bulletin No. 199. p. 165-74. April. See p. 173 (table). This
table shows the nutritional composition of the following
varieties: Extra Early Black, Medium Early Green, Medium
Early Black, Ito San or Medium Early Yellow, Medium Early
Yellow. Note: Towar probably got these Ito San soybeans
from Mr. E.E. Evans of West Branch, Michigan.
Thorburn, James M., & Co. 1902. One hundred & first
annual catalogue of high-class seeds. New York, NY. The
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seed company is offering Ito San, Yellow at $0.25/quart, $6/
bushel.
Evans Seed Co., Inc. 1904. 1904 retail price list:
Northern grown legume, forage plant, grain and grass
seeds. West Branch, Michigan. 24 p. See p. 6. “Varieties: Ito
San. (Pronounce all vowels short.) Named by Mr. Evans in
honor of Marquis Ito, the Japanese statesman. This variety
matures in 75 to 95 days, varying with the soil and season.
Height 2½ to 3½ feet, stalks long and fine, leaves small,
foliage compact: beans small, yellow, eye marked with
brown. Excellent for soiling and hay. For balancing rations
we prefer this sort to any other, as analysis of beans grown
in three states have shown an average of 40 per cent. protein.
It is also one of the best yielders–of seed. Yield at Wisconsin
Experiment Station 33 bushels per acre. Yield at Illinois
Station 38 bushels.”
Ball, Carleton R. 1907. “Soy bean varieties.” USDA
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27. See
p. 12-13, 23-24. “Classification–Key to the varieties (p. 11):
VI. Yellow seeded: 1A. Much-branched plants, branches as
long as the main stem; pods small to medium, 1 to 1¼ inches
long, often 3 seeded, seeds medium. 5½ to 8 mm. long,
round or broadly elliptical, flattened, mostly deep yellow.
Early, about 95 days, 18 to 24 inches tall = Ito San.” “Ito
San is probably the best known variety of soy bean on the
market. The original source of the variety is not known, but it
was very probably one of the early importations made by the
Kansas and Massachusetts agricultural experiment stations;
perhaps by others also. It has long and widely sold under the
names, ‘Yellow,’ ‘Early Yellow,’ ‘Early White,’ etc. It is said
that the name ‘Ito San’ was given it by Mr. E.E. Evans, of
West Branch, Michigan. The greatest value of the Ito San lies
in its earliness and fairly large yield of seeds. It is too small
to yield heavily for hay, silage, etc. It remains, however,
one of the most popular varieties on the northern market...
Ito San commonly matures in from 90 to 100 days, with the
average between 90 and 95 days. Occasionally it ripens in
less than 90 days... The Kentucky Agricultural Experiment
Station reports 5 3/10 tons of green fodder per acre, curing
1½ tons. In Ontario, Canada, the average height for four
years was 27 inches and average yield of green hay 8½ tons.
In 1903 the Kansas Agricultural Experiment Station secured
yields of 14½ to 15 7/10 bushels of seed from four different
plats. All showed a high percentage of nondehiscence of the
pods–88 to 96 per cent. At the Massachusetts Agricultural
Experiment Station the seed yields have varied between 18
and 20 bushels in favorable years. Numbers and sources of
lots grown: Agrost. No. 658, ‘Kaiyuski [probably Kiyusuke]
Daizu;’ Agrost. No.1183, ‘Adzuki,’ Rhode Island Expt.
Station; Agrost No. 1186, ‘Yellow;’ Agrost. No. 1187,
‘Early White,’ Rhode Island Expt. Station; Agrost No. 1189,
‘Yellow Eda Mame,’ Rhode Island Expt. Station; Agrost.
No. 1192, ‘Kiyusuke Daidzu,’ Rhode Island Expt. Station;
Agrost. No. 1294, ‘Rokugatsu,’ S.P.I. No. 6326; Agrost.

No.1313, ‘Ito San,’ J.M. Thorburn & Co.; Agrost. No. 1316,
‘Early,’ F. Barteldes & Co.; Agrost. No. 1468, ‘Ito San,’ J.M.
Thorburn & Co.; Agrost. No. 1475, ‘Ito San,’ Hammond
Seed Co.; Agrost. No. 1478, ‘Early Yellow,’ Currie Bros.;
Agrost. No. 1765, ‘Early Yellow,’ Kansas Agric. Expt.
Station; Agrost. No. 1973, union of Agrost. Nos. 1183, 1186,
1187, 1294; Agrost. No. 1974, union of Agrost Nos. 1189,
1192, 13161478, 1540; Agrost. No. 1975, union of Agrost.
Nos. 1316, 1468, 1475; S.P.I. No. 6326, ‘Rokugatsu,’ Japan;
S.P.I. No. 17268, grown from Agrost. Nos. 1765, 1973, 1974,
1975.” Note: The meaning of the name/word “Kiyusuke” is
unclear; it could refer to a person’s surname.
Piper, C.V.; Nielsen, H.T. 1909. “Soy beans.” USDA
Farmers’ Bulletin No. 372. 26 p. Oct. 7. See p. 9. “Ito San
(Yellow).”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 28. “Ito San:
Ito San was among the varieties introduced in 1899 by Prof.
W.P. Brooks, of Amherst, Massachusetts, and by him called
Early Yellow. Later, Mr. E.E. Evans secured seed of it and in
1902 called it Ito San. Mr. Evans writes that he subsequently
secured it ‘from half a dozen sources in the United States and
Japan.’ The same variety was also among those introduced
by Prof. C.C. Georgeson, of the Kansas Agricultural
Experiment Station, and grown in 1890 (see Kansas Agric.
Exp. Station, Bulletin 19) and subsequent years. This
conclusion is based on the identity of nine varieties obtained
from the Rhode Island Agricultural Experiment Station in
1903. This station had previously obtained several varieties
from the Kansas Agricultural Experiment Station in 1892.
Three of the varieties from Rhode Island had exactly the
same names as those published in Bulletins 19 and 32 of the
Kansas Agricultural Experiment Station, namely, Eda Mame,
Yellow Soy Bean, and Kiyusuke Daidzu. All three of these
are Ito San.
“Ball (1907) gives a list of numerous American sources
through which this variety was secured under such names as
Yellow, Early Yellow, and Early White. It was also grown
at the Virginia Agricultural Experiment Station in 1905 as
Japanese pea, as shown by later cultures at the Arlington
Experimental Farm of seed from this experiment station.
“Among the introductions of the Office of Foreign
Seed and Plant Introduction it is represented by No. 6326,
received in 1901 from Tokyo, Japan, and No. 21818,
obtained from Vilmorin-Andrieux & Co., Paris, France, as
‘Yellow Etampes.’ It is quite probable that this is one of the
varieties grown by Professor Haberlandt in his experiments,
as all of his varieties were grown at Etampes and other
places in France (see Roman. 1881. La Nature, pt. 2, p. 115).
We suspect that this is also the variety that was distributed by
the United States Patent Office in 1853, as most of the early
documents point to this or a closely similar variety. These
accounts refer to it as Japan pea, Japanese pea, Japan bean,
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and also coffee berry (see especially the T.E.W. 1854. Rural
New Yorker, Jan. 21. p. 22).”
Piper, Charles V. 1914. Forage Plants and Their
Culture. New York, NY: The Macmillan Co. xxi + 618 p. See
p. 520-21. “Ito San.–This variety is also known as Japanese
pea, Early White and Early Yellow. It was introduced from
Japan by C.C. Georgeson in 1890, but apparently the same
or a very similar variety was distributed by the United States
Patent Office in 1853. It is a bushy variety growing 2 to 2½
feet high, with rather slender stems, and on this account,
excellent for hay. It becomes fully mature in about 100 days
after planting. The pubescence is tawny, and the flowers
purple. The seeds are rather small, straw yellow with a pale
hilum, but with a brown speck near the micropyle, by which
this variety may be certainly known. One pound contains
about 2300 seeds. This variety has been much grown in the
Northern States.”
Morse, W.J. 1918. “The soy bean: Its culture and uses.”
USDA Farmers’ Bulletin No. 973. 32 p. July. See p. 14. “Ito
San.–This variety is one of the earliest commercial sorts
and has been known under the names of Japan Pea, Yellow,
Medium Yellow, Dwarf Yellow, Early Yellow, Early White,
and Coffee Berry.”
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 41-42, 46, 166, 167. Page 41 states: “The early
introduced varieties.–Previous to the numerous introductions
by the United States Department of Agriculture beginning in
1898, there were not more than eight varieties of soybeans
grown in the United States.” One of these was Ito San (with
yellow seeds). “Introduced from Japan, 1890.” “Medium
Early Yellow.–The same as Ito San.” Pages 45-46 state: “In
1880 Vilmorin-Andrieux & Company introduced into France
one of the varieties tested by Haberlandt in Austria, which
variety has proven well adapted to French conditions. This
variety is presumably that now known in France as ‘Yellow
Etampes’ which is the same as that known in the United
States as ‘Ito San.’”
Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture and
varieties.” USDA Farmers’ Bulletin No. 1520 (Revised ed.)
39 p. Nov. See p. 11. “Ito San–Introduced by the Kansas
Agricultural Experiment Station, from Japan in 1890.
Maturity, about 105 days; pubescence, tawny; flowers,
purple, appearing in 40 to 45 days; pods, two- to threeseeded; seeds, straw yellow with pale hilum and a brown
speck at one end of hilum, about 3,325 to the pound; germ,
yellow; oil, 18.14 percent; protein, 41.46 percent.”
Talk with Dr. Richard Bernard, Univ. of Illinois. 1998.
May 29. He has always heard the name of this soybean
pronounced AI-toe-san, where the “san” rhymes with
“man” or “can.” In Japanese the name, pronounced EE-toesahn, means “Mr. Ito.” San rhymes with “Don” or “fawn.”
Address: USA.

126. Medium Early Yellow: New U.S. domestic soybean
variety. Synonyms: Ito San (Towar 1902; Morse 1927),
Midwest (Fouts Brothers 1923?). 1902. Seed color: Yellow
(straw).
• Summary: Sources: Towar, J.D. 1902. “Cowpeas, soy
beans and winter vetch.” Michigan Agric. Exp. Station,
Bulletin No. 199. p. 165-74. April. See p. 173 (table). This
table shows the nutritional composition of the following
varieties: Extra Early Black, Medium Early Green, Medium
Early Black, Ito San or Medium Early Yellow, Medium Early
Yellow. Note 1. There are two separate listings for Medium
Early Yellow; only one is considered a synonym of Ito San.
Note 2. Towar probably got these Ito San soybeans from Mr.
E.E. Evans of West Branch, Michigan.
Evans Seed Co., Inc. 1904. “1904 retail price list:
Northern grown legume, forage plant, grain and grass seeds.”
West Branch, Michigan. 24 p. Mail order catalog. A table
titled “Prices of soy beans” (p. 7) gives the prices of 12
varieties. The first seven are sold in quantities of one packet,
quart, 4 quarts, peck, ½ bushel, and bushel. Most sell for
$3.50/bu, but the price ranges from $3.00/bu for Ito San and
Medium Early Yellow to $7.50/bu for Ogema. These seven
are: Ito San, Ogema (earliest), Medium Early Green (general
favorite), Olive Medium, Medium Early Black, Early Black
(Evans No. 6), Medium Early Yellow.
Wiancko, A.T. 1907. “Results of cooperative tests of
varieties of corn, wheat, oats, soy beans and cow peas.”
Indiana (Purdue) Agric. Exp. Station, Bulletin No. 117. p.
367-94. Feb. See p. 390: “The Medium Early Yellow is a late
maturing variety and probably suitable only to the southern
portion of the state. At the Station it ripens about October
20, or in about 150 days from time of planting. It usually
requires a severe frost to ripen it. The freezing however,
seems to do little harm to the quality of the seed. This
variety has relatively large plants, with long, slender stems
and branches, and an abundance of foliage, making it the
most suitable variety for feeding green of making into hay.”
Address: USA.
127. Rokugatsu: New U.S. domestic soybean variety.
Considered a synonym of Ito San by 1907. 1902. Seed color:
Yellow (straw), hilum pale.
• Summary: Sources: Orton, W.A. 1902. “Some diseases
of the cowpea. I. The wilt disease of the cowpea and its
control.” USDA Bureau of Plant Industry, Bulletin. No. 17.
p. 1-22. April. See p. 18. “Rokugatsu, from Japan, S.P.I. No.
6326.–Early and very small, though bearing well.” Note:
Rokugatsu was imported “From the Tokyo Seed and Plant
Company, Tokyo, Japan. Received April 20, 1901.”
Evans Seed Co., Inc. 1904. 1904 retail price list:
Northern grown legume, forage plant, grain and grass
seeds. West Branch, Michigan. 24 p. See p. 7. “Prices of soy
beans... Rokugetsu [Rokugatsu?], new. 15 cents per packet.”
Smith, Clinton D. 1905. “Legumes other than alfalfa.”
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Michigan Agric. Exp. Station, Bulletin. No. 227. p. 165-84.
June. See p. 174. Soybean varieties tested in 1904 included
four rows of Rokugetsue [Rokugatsu?]. They were planted
on June 1, and by June 6 were beginning to show a good
stand. By July 9 the “Rukigiri and Rokugetsue gave no
evidence of superiority over the rather better known and
more standard varieties.” No yield figures are given for
Rokugetsue.
Ball, Carleton R. 1907. “Soy bean varieties.” USDA
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27.
See p. 24. Under the variety Ito San we read: “Numbers
and sources of lots grown:... S.P.I. No. 6326, ‘Rokugatsu,’
Japan;”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 40, 46.
“S.P.I. No. 6326. From Tokyo, Japan, 1901. See No. 17268.”
“No. 17268. Ito San...” Address: USA.
128. Towar, J.D. 1902. Cowpeas, soy beans and winter vetch.
Michigan Agricultural Experiment Station, Bulletin No. 199.
p. 165-74. April. Reprinted in Annual Report 1902, 15:22230.
• Summary: Summary at beginning of Bulletin: “1. Cow
peas, soy beans and winter vetch are successful new legumes
for Michigan and give promise of valuable usefulness as
feeds and green manure... 4. Soy beans are a little more
hardy than cow peas, growing with stiff, erect stalks, but
treated like cow peas... 7. Soy beans ripen their seed and
shed their leaves as soon as frosts come. The seeds, being
very rich in protein and fat, give promise of becoming a
substitute for linseed and cotton-seed meal.”
“With Hellriegel’s discovery in 1888 that the
leguminous plants through microorganisms on their
roots were capable of assimilating nitrogen from the soil
atmosphere, came at once great prominence to crops of this
family as soil improvers and stock feeds.”
A table (p. 169) gives a compositional analysis of
various feeding materials, including the digestible nutrients
in 100 pounds (protein, carbohydrates, ether extract), the
fertilizing elements in 100 pounds (nitrogen, phosphoric
acid, and potash), and the “Nutritive ratio.” Details are given
for the following: Soy beans, soy bean hay, and soy bean
straw.
The section titled “Soy beans (Glycine hispida)” (p.
171-74) discusses the soybean and its promise for Michigan:
“The name Soy bean is used more commonly than
Soja bean, although either is correct. The Soy bean came
originally from Japan in the early part of the last century,
but has received no particular attention in this country until
within the past dozen years. It has, however, a more extended
reign in the northern states than the cow pea, being a little
more hardy and ripening its seeds in a shorter season. The
Soy bean grows in an upright branching stalk from one

to three feet high. The growth of leaves is quite luxuriant.
They are irregular in shape and drop off when the plants
become ripe. The numerous pods are flat, brown and fuzzy,
containing from two to four seeds. The beans are flattened,
round, about the shape though smaller than the navy bean,
and vary in color according to the variety. There are a great
many varieties of this plant, from the dwarf which grows
short stalks, bearing great quantities of small seeds, to the
long branching sorts having a tendency to climb, and which
do not produce their seeds in northern latitudes. The Soy
bean will grow well on any of our Michigan soils, although
it responds to good soil, moisture and favorable conditions
for growth. On light sandy soil it develops an immense
growth of root tubercles and will make a growth far in
advance of any non-leguminous plant. If given a good supply
of moisture during the first six weeks of its growth, it will
withstand and continue to grow vigorously during the severe
summer drought. It, like the cow peas, should be sown after
the danger of spring frosts, and will probably give the best
returns when sown in drills, with the seeds dropped singly
about three inches apart, the rows being from two to two and
a half feet apart.
“Mr. Edward E. Evans of West Branch, Michigan, who
has been growing Soy beans for green manure, forage, and
seeds, writes regarding their culture as follows:
“’On rich soils cow peas and true peas run to vines,
producing very little seed. On such soil the Soy produces
a proportionately larger crop of both plant and seed. In
growing soys the same general rules that apply to white
field beans should be followed. It must be borne in mind,
however, that Soys form their first pods about four or five
inches from the point at which the seed was planted. For this
reason they should be covered only deep enough to insure
germination. They can be planted with a corn or bean planter,
or grain drill. I use an Empire drill with bean attachments,
planting three rows 28 inches apart. The ideal Soy bean
planter will drop single beans three or four inches apart. This
seeding will require eight to sixteen quarts per acre, varying
with variety and size of beans.’”
“The method of harvesting the crop will depend
somewhat upon the use to which it is put. If to be used for
soiling, it may be cut with the mowing machine or scythe as
soon as the pods begin to appear. For the silo, it will be better
to give the plants time for complete growth, though not allow
them to reach the mature state, when the seeds will become
hard and liable to shell. This would also be the time to cut
for hay. If grown for seed, it is better to allow the crop to
ripen and drop its leaves. The straw, of course, when the crop
is about to mature, as will be seen in the table of analyses,
will be of little value as feed. Mr. Evans writes in regard to
harvesting as follows:
“’If for seed, the crop should be harvested when most
of the leaves have fallen off, preferably in damp weather to
avoid shelling. A week of rain will not injure the beans... For
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soiling, they may be cut at any time after the pods commence
to form; for the silo, when pods attain their full size, but
before they harden. Most varieties can be harvested with the
bean harvester, but it will be found necessary to keep the
shears sharper than for common beans. The mower can be
used, but the reaper is much better. In cutting for ensilage,
the self binder is the best machine, and it is easier to handle
the crop and run it through the cutter.’”
“There are a great many varieties of Soy beans and their
number is gradually increasing. Unfortunately, the naming
of the varieties of this new plant has become badly mixed.
There are a number of different sorts which will thrive well
in our Michigan latitudes.” They are: Early Yellow Soys,
Medium Green, Early Black. “Five samples of Soy beans
were analyzed by the chemist of the Experiment Station this
season...”

A table (p. 173) shows the nutritional composition of
these five varieties (capitalized as follows):
Extra early black [Extra Early Black].
No. 2. medium early green [Medium Early Green].
No. 3 medium early black [Medium Early Black].
No. 4 Ito San or medium early yellow [Medium Early
Yellow].
Medium early yellow [Medium Early Yellow].
Others who grew soy beans in Michigan were: Mr. T.T.
Higgins of Dailey, Cass county; Mr. A.M. Todd of Pearle,
Allegan county; and Mr. John Dunning of Cassopolis. Those
who have fed Soy bean-meal in Michigan are Mr. G.W.
Buckalew of Allen, Hillsdale county; Mr. Walter Vetterly of
Battle Creek.
Note 1. This is the earliest document seen (April 1997)
that uses the word “Soys” to refer to soybeans. Mr. Edward
E. Evans of West Branch appears to have coined the word.
Note 2. This is the 2nd earliest document seen (Oct.
2020) that mentions Mr. Edward E. Evans, a pioneering
soybean breeder and seedsman of West Branch, Michigan.
Note 3. This is the earliest document seen (Nov.
2020) that mentions the soybean variety Ito San (one of
two documents). “Ito San” is never mentioned by name in
the early USDA inventories or publications titled Foreign
Seeds and Plants Imported by the Section of Seed and Plant
Introduction, USDA, Inventory.
Note 4. This is the earliest document seen (Nov. 2020)
which states that the soybean variety Ito San is the same
as the variety Medium Early Yellow. At least 40 other
documents in the SoyaScan database also mention Medium

Early Yellow, and many state that it is the same as Ito San.
Note 5. This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Extra Early Black (one of
two documents).
129. Webber, Herbert J.; Orton, W.A. 1902. Some diseases of
the cowpea. II. A cowpea resistant to root knot (Heterodera
radicicola). USDA Bureau of Plant Industry, Bulletin No. 17.
p. 23-36. April.
• Summary: “Root-knot or root-gall, as it is ordinarily
termed, is one of the most common and destructive plant
diseases in the southern United States. The disease is caused
by the attacks of a nematode, Heterodera radicicola (Greef.),
Müll.*, which enters the roots and causes large galls
(Footnote: *Heterodera is referred to in various publications
under the generic names Tylenchus and Anguillula). It is
interesting to note that the nematode
producing the root-knot of plants is
closely related to the trichina of pork,
which has become a household word and
a universal terror.”
Nematodes are popularly called
“nematode worms.” “The size of the
gall is largely determined by the number
of nematodes present. As new nematodes are hatched and
take up their abode in fresh portions of the tissue the gall
increases in size.”
“The best descriptions of the development and
metamorphosis of the root-knot nematode (Heterodera
radicicola) known to the writers are those by Professor
George F. Atkinson (1889, “Nematode root galls”), then of
the Alabama Experiment Station, and by Dr. G.E. Stone and
Ralph E. Smith (1898, “Nematode worms”), of the Hatch
Experiment Station of Massachusetts.” Full citations are
given for each of these two papers.
“Extent of the disease: The disease is evidently very
common throughout the Gulf States and South Carolina,
and may possibly extend farther northward. However, it
will probably never become a serious malady north of this
general region, except in greenhouses, as the nematode is
killed by severe cold.”
The section titled “A resistant cowpea” states (p.
35) that four soybean varieties (Best Green, Early Black,
Green Medium, and Bakaziro [Bakajiro]) were grown in
the same experimental field as the cowpeas, on nematode
and wilt infested soil. All four were “badly affected” by the
nematodes. One variety of cowpea, the Iron cowpea, showed
considerable nematode resistance.
Note 1. This is the earliest document seen (Oct. 1997)
stating that nematodes attacked soybeans in the United
States.
Note 2. This is the earliest document seen (one of three
documents, July 22013) that mentions the soybean varieties
Early Black or Bakaziro. Note 3. These soybeans were
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apparently grown on the farm of Mr. T.S. Williams, Monetta,
South Carolina. Address: 1. Pathologist; 2. Asst. Pathologist.
130. Yoshioka: New U.S. domestic soybean variety.
Synonym: Yoshioko (Morse 1948). 1902. Renamed Yosho by
May 1907. Seed color: Yellow (olive).
• Summary: Sources: Orton, W.A. 1902. “Some diseases
of the cowpea. I. The wilt disease of the cowpea and its
control.” USDA Bureau of Plant Industry, Bulletin. No. 17.
p. 1-22. April. See p. 18. “Yoshioka, from Japan, S.P.I. No.
6314.–Early, with dark green and nearly smooth leaves. Bore
well, but very small.”
USDA Bureau of Plant Industry, Inventory. 1905. No.
10. 333 p. Feb. 8. “Seeds and plants imported during the
period from September, 1900, to December, 1903. Nos.
5501 to 9896. Seed and plant introduction and distribution.”
“From the Tokyo Seed and Plant Company, Tokyo, Japan.
Received April 20, 1901. “6314. Yoshioka. Address: USA.
131. Lindsley, J.B. 1902. Soy beans and cow peas: For
fodder in New England. Rural New-Yorker 61(2727):330.
May 3. Oversize.
• Summary: “There are a number of varieties of each of
these crops. The cow pea is a hot-weather plant, and only
the earliest varieties, such as the Black and Blackeye, will
develop their seeds in the North. It succeeds better than the
Soy bean on light loams, likely to be deficient in moisture.
On medium loams, naturally retentive of moisture, the Soy
bean is preferable. A comparison of these two plants has
convinced the writer that in New England the Soy bean–
particularly in medium moist loams–will yield more dry food
material and especially more seed, and is consequently to be
preferred to the cow pea. It is possible that on light dry soils
northern farmers might secure more favorable results with
the cow pea; in all probability, the latter plant is best adapted
to the South.
“Soy Beans.–The variety best adapted to northern
conditions is known as the Medium Green, and was
introduced by W.P. Brooks, of this Station. The plant will
thrive on soils suited for Indian corn, may be planted and
cultivated in the same manner, and will mature its seed at
about the same time. Commercial forms of plant food are
preferable to barnyard manure, as nitrogen should be used
sparingly. A very good application for an acre consist [sic]
of nitrate of soda, 100 pounds; dry fish, 100 pounds; acid
phosphate, 300 pounds, and double sulphate of potash and
magnesia, 500 pounds. After the beans have been growing
on the farm for a few years, the fish may be omitted. When
growing this crop for the first time, it is advisable to procure
a little soil (100 pounds for an acre) from fields where the
bean has been grown for a number of years previously, and
scatter it upon the soil of the field to be used, which thus
becomes inoculated with the nitrogen-gathering bacteria
peculiar to the Soy bean plant.

As a Forage Crop.–In the writer’s judgment, the chief
use of this crop at present is for green forage. In growing it
either by itself or with corn for this purpose, it is preferable
to make two seedings, the first, May 15-20, and the second,
June 5-10. The usual quantity of seed when grown by itself
is 16 quarts to the acre, which may be sown with a corn
planter, so regulated as to place the seeds about an inch apart
in the row. There is no objection to a little thicker seeding.
Cutting for green forage may begin when the first pods
appear (about August 15) and continue for several weeks. It
is not advisable to cut too early, as the power of the plant to
gather nitrogen is less during its earlier stages of growth. As
the plant nears maturity on the other hand, the stem become
tough and woody. A heavy (bush) scythe is necessary to cut
the crop, an ordinary grass scythe being generally too light
for the purpose. The yield will be from eight to 12 tons to the
acre, and about 50 pounds may be fed daily. The writer has
had good success in growing a mixture of Longfellow field
corn and Medium Green beans as a forage crop. Ten quarts
of corn and seven quarts of beans for an acre were sown
together in an Eclipse corn planter in rows 3½ feet apart. The
crop was cared for and cut in the same manner as corn. Time
of sowing and cutting, the same as when beans were grown
by themselves, when cutting begins, the corn will have
partially developed ears, and the beans will be podding. The
yield will be in the vicinity of 12 to 14 tons to the acre, and
one-third of an acre will generally be sufficient for 10 cows
for two weeks. A small power cutter is a great convenience
on any farm. Such crops as corn and corn and beans are
eaten clean if cut fine.
“As a Silage Crop.–I have grown corn and Soy beans
quite extensively in separate fields for silage. The beans
may be cut with a heavy scythe or mowing machine, and
placed in the silo in alternate layers with the corn (twothirds corn and one-third beans). The mixed silage makes
a very satisfactory feed, and contains fully one-third more
protein than corn silage. A number of years’ experience has
convinced me, however, that the extra expense involved
in cutting and putting the beans into the silo by present
methods, exceeds the value of the increased amount of
protein obtained. If the corn and bean mixture can be cut and
bound with a corn harvester (an experiment not yet tried by
the writer) or if a machine can be made to cut and bind the
bean fodder when grown by itself, it is believed that it will
be economical for many farmers to grow such a mixture in
preference to corn for a silage crop. The problem of economy
in handling will undoubtedly be solved before long. It is not
advisable to silo beans by themselves. While it is probably
true that larger yields can be obtained when corn and beans
are grown separately, it is believed that the reduced cost of
growing and handling the crop would warrant their being to
give satisfaction. grown together.
“Seed and Hay.–Brooks has fed ground Soy beans in
place of cottonseed meal with quite satisfactory results. It
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is not thought, however, that they are economical as a grain
crop, it being cheaper to purchase nitrogenous matter in the
form of cotton-seed or other protein meal. Farmers on the
other hand, situated long distances from the markets, and
where freight charges are excessive, might grow their protein
in the form of Soy-bean meal to advantage. The yield of
seed is from 25 to 35 bushels to the acre (a legal bushel in
Massachusetts weighs 58 pounds). Soy bean straw has little
feeding value and is not satisfactory for bedding. Neither
Soy beans nor cow peas are satisfactory as a hay crop, for the
reason that the leaves when dry become brittle and break off
easily.” Address: Massachusetts Agricultural College.
132. Lyon, C.D. 1902. Some legumes. Rural New-Yorker
61(2744):594. Aug. 30. Oversize.
• Summary: “Hairy vetch sown thinly in eight-inch drills
April 1 is a solid mat a foot deep, some vines being over
four feet long. It is a perfect mass of bloom August 1, and
some pods setting. Warren’s Extra Early and New Era cow
peas planted about May 20 will be ripe in a week, these two
with Large Early Black are my favorites among 14 varieties
I have growing. Early Brown Soja beans planted May 5, was
harvested on July 28 fully ripe; it is a dwarf, 10 to 14 inches
high. My Black and Green Sojas are three feet high and very
full of nearly grown pods; I have 12 sorts of Soja beans. The
roots of the vetches and those of the cow peas are full of
tubercles, although the former are on land that never before
bore a leguminous crop. The tubercles on the cow peas are
nearly as large as doves’ eggs, and is [sic, in] masses. The
Soja beans show very few tubercles, although they grow on
land where cow peas and Soja beans have grown for two and
three years before.
“C.D. Lyon, Brown Co., Ohio.”
Note 1: This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Early Brown.
Note 2. This is the earliest document seen (Nov. 2020)
that describes the color of a soybean as “Black and Green”
or that uses the term “Black and Green Sojas.” However in
1941 W.J. Morse introduced a large-seeded, vegetable-type
soybean named “Green and Black.” See: Morse, W.J. 1941.
“Shanghaied... a super food.” Soybean Digest. July. p. 4-5,
10. See p. 5. Green and Black is a late variety, maturing in
141 days or more. Address: Brown Co., Ohio.
133. Early Brown: New U.S. domestic soybean variety.
Synonym: Medium Early Brown (Morse 1948). 1902. Seed
color: Brown (auburn = reddish brown).
• Summary: Sources: Lyon, C.D. 1902. “Some legumes.”
Rural New-Yorker 61(2744):594. Aug. 30. “Early Brown
Soja beans planted May 5, was harvested on July 28 fully
ripe; it is a dwarf, 10 to 14 inches high...; I have 12 sorts of
Soja beans.”
Nourse, D.O. 1903. “Cow peas and soy beans.” Virginia
Agric. Exp. Station, Bulletin No. 149. p. 91-99. June. Variety

trials were conducted using 20 varieties of soy beans with
the following names: Medium Green, Olive Green, Green
Samarow, Southern Soja, Ito San–Yellow, Early Brown,
Woods Soja, Cross Bred No. 6, Cross Bred No. 9 [Note:
The last two varieties “Cross Bred” were originated by E.E.
Evans of West Branch, Michigan], Department of Agriculture
No. 8422, 8423, 8424, 8497, 9407, 9408, 9409, 9415, 9416,
9417, 9418. The following details are given for each variety:
Date sown: May 18. Condition on Aug. 28. Condition on
Sept. 12. Yield in 1903 (in pounds/acre). Average yield for 3
years.
Thorburn, James M., & Co. 1903. “One-hundred-andsecond annual catalog of high-class seeds.” In the section
on “Forage, Economical and Miscellaneous Seeds,” in the
subsection on “Beans” page 51 states: “Early Brown $0.25/
quart, $5/bus.”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 72, 75. Seed
color: Brown. S.P.I. No. 25130. “From Knoxville, Tennessee,
1909. Plants stout, erect, bushy; height 18 to 24 inches;
medium early; pubescence tawny; flowers purple; pods
medium-sized, 2 to 2.125 inches long, tumid, half crowded,
shattering little; seeds brown, medium-sized, 7½ to 8 mm.
long, elliptical, much flattened; hilum pale; germ yellow.
Except for color of seeds and maturity, this variety is difficult
to distinguish from Ito San, 17268. Grown one season. No.
25161, from the Indiana Agricultural Experiment Station, is
the same.” “The best varieties of soy beans (p. 75): Early–
Early Brown, 25161.”
Stone, Wm. McD. 1914. “Soybeans and corn: A treatise
on the most valuable of the farm crops of Ohio. Also
practical suggestions for the improvement of soils through
scientific use of lime and legumes.” Alliance, Ohio: The
Review Press. 52 p. See p. 1-18. The Ohio 7455 soy (a
pedigreed strain of Medium Early Brown bred by Prof. C.G.
Williams of Ohio Agric. Exp. Station, Wooster, Ohio).
Morse, W.J. 1918. “The soy bean: Its culture and uses.”
USDA Farmers’ Bulletin No. 973. 32 p. July. See p. 13.
“With the exception of the color of the seed, this variety can
not be distinguished from Ito San.”
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 164. “Introduced by the Indiana Agric. Exp. Station as
a probable hybrid of Early Yellow (Ito San) and Early Black
varieties. Plants stout, erect, maturing in about 110 days;
pubescence tawny; flowers purple, 40 to 45 days to flower;
pods tawny, 35 to 45 mm. long, 9 to 10 mm. wide, 6 to 7
mm. thick, 2-3 seeded, shattering little; seed brown, 7 to 8
mm. long, 6 to 7 mm. wide, 4 to 5 mm. thick; hilum brown;
germ yellow; oil 17.7 per cent.; about 182,400 to the bushel.”
Morse, W.J. comp. 1948. “Soybean varietal names used
to date.” Unpublished. May 26. 9 p. Attached at the end of
RSLM 148. Early Brown is listed as a variety. Medium Early
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Brown is listed as a separate variety and as a synonym of
Early Brown. Address: USA.
134. Country Gentleman. 1902. Improving an old farm
(Letter to the editor). 67(2604):1052. Dec. 25.
• Summary: “Eds. Country Gentleman–I have purchased a
farm in Mercer County, Pa. [Pennsylvania], and intend trying
my hand at agriculture again, after an interim of 20 years,
and wish you to give me a little information as to how I can
conduct it best for the first year...”
Answer by Prof. I.P. Roberts:... “The soy bean gives
better manurial results in southern New-York than the cow
pea. In any case, no matter which variety of plants you use
to bring up the land, it is best to give them a full season of
growth, or until it is time to sow fall wheat. Sow in May after
the danger of frost has passed and plow under in September.
Any one of the following varieties of cow peas is good:
Wonderful, Holly Brook [Hollybrook], Whippoorwill. The
Early Black variety is the earliest of all, but is not a rank
grower. The two varieties of soy bean most largely grown
are the common or southern soy bean and the Medium Early
Green soy bean.”
135. Tennessean (The) (Nashville, Tennessee). 1902. How to
restore worn-out land Dec. 29. p. 6, cols. 6-7.
• Summary: “P.E.B., Trenton, Ky., writes: I have just bought
a farm of 100 acres that has been rented and skimmed over
for the past fifteen years. It has a dark, rich, clay subsoil, and
where this soil is in tilth it produced 900 pounds of tobacco
per acre this year, but these spots are few and far between.
Where the clay does not come to the surface, the soil shows a
gray leached appearance...”
“What pea or bean would you name as best on my
land in Southern Kentucky? Some are said to possess more
fertilizing properties than others.
“Answer–Your problem is a very common one in the
South, namely the restoration of a worn-out piece of soil that
has been injudiciously cultivated for years. Naturally the
soils of the South, especially those of a clayey nature, are
strong soils if properly treated and can be maintained in good
tilth and a high state of fertility indefinitely when judiciously
cultivated.”
“If the land is broken as I have suggested, it will
not wash unless very steep. Next spring seed the land to
Whippoorwill [cow] peas or the Mammoth Yellow soy
beans. The writer would prefer the peas for your situation,
and you can best utilize them by grazing them down
with hogs and turning under the stubble about the first of
September, to be followed by wheat.”
136. Mammoth Yellow: New U.S. domestic soybean variety.
Synonyms: Southern, Yellow (Morse 1927). Large Yellow,
Late Yellow, Mammoth (Morse 1927). Late, Yellow (Morse
1948). 1902. Seed color: Yellow (straw).

• Summary: Sources: Tennessean (The) (Nashville,
Tennessee). 1902. “How to restore worn-out land.” Dec. 29.
p. 6, cols. 6-7. “Next spring seed the land to Whippoorwill
[cow] peas or the Mammoth Yellow soy beans.”
Soule, Andrew M.; Fain, John R. 1904. “Crops for the
silo.” Tennessee Agric. Exp. Station, Bulletin 17(1):1-24. Jan.
See p. 24. “Conclusions:... 14. The Mammoth Yellow soy
beans have been made into silage for two years. The average
yield was 7.5 tons. About a half bushel of seed should be
used per acre and the crop will require 138 days to mature.
The cost of a ton of silage was $2.83. It was black, strong
in odor and not palatable to cattle. Our experience does not
favor the making of silage from soy beans alone. If the crop
can be satisfactorily mixed with corn or sorghum it would
make an excellent quality of silage. The difficulty is to mix it
economically.”
Perkins, W.R. 1904. “Chemical work.” Mississippi
Agric. Exp. Station / Agricultural & Mechanical College
of Mississippi, Annual Report 17:35-39. For the fiscal year
ending June 30, 1904. See p. 38. Seven soja bean varieties
were grown including “the Mammoth Yellow variety
procured from seedmen. The latter variety produced 4.5 tons
of hay per acre...
“Evans Seed Co., Inc. 1904. “1904 retail price list:
Northern grown legume, forage plant, grain and grass seeds.”
West Branch, Michigan. 24 p. Mail order catalog. See p.
5. “Scores of seedsmen catalogue soys with southern seed,
generally the Mammoth Yellow. Such seed can be bought for
$1.00 to $1.25 a bushel, but is absolutely worthless north of
the Ohio river.”
Wood, T.W. & Sons. 1905. Descriptive catalogue for the
farm & garden (with order form). Richmond, Virginia. In the
section on “Seeds For the Farm” (p. 68), “Mammoth Yellow
Soja Beans” are mentioned.
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 42, 166. Page 42 states: “Mammoth.–The Mammoth
is at present the most important soybean grown in the United
States. It has also been known as Late, Yellow, Late Yellow,
Southern, and Mammoth Yellow. The date of introduction of
this variety is very obscure, and nothing definite is known
regarding its origin.” Page 166 states: “Nothing definite
is known regarding the origin of this variety. Plants stout,
erect, bushy, maturing in about 145 days; pubescence gray;
flowers white; 85 to 90 days to flower; pods straw, 35 to 45
mm. long, 9 to 10 mm. wide, 7 to 8 mm. thick, 2-3 seeded;
seed straw yellow, 7 to 8 mm. long, 6 to 7 mm. wide, 5 to 6
mm. thick; hilum tawny; germ yellow; oil 18.6%’ 128,700
to the bushel.” Note: This is the first USDA list of soybean
varieties to give an entry for Mammoth Yellow. The previous
four lists all gave Mammoth as the variety. Only Ball (1907,
p. 27) listed Mammoth Yellow as a synonym for Mammoth.
Morse, W.J. 1927. “Soy beans: Culture and varieties.”
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 8,
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10. “Large Yellow.–The same as Mammoth Yellow.” “Late
Yellow.–The same as Mammoth Yellow.” “Mammoth.–
The same as Mammoth Yellow.” “Southern.–The same as
Mammoth Yellow.”
Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture and
varieties.” USDA Farmers’ Bulletin No. 1520 (Revised ed.)
39 p. Nov. See p. 10. “Mammoth Yellow–Nothing definite is
known regarding the origin of this variety. It is said to have
been grown in North Carolina since about 1880. Maturity,
about 135 days;... seeds, straw yellow with brown hilum,
about 2,150 to the pound; germ, yellow; oil, 19.57 percent;
protein, 45.83 percent.”
Hartwig, E.E.; Nelson, W.L. 1947. “Soybeans in
North Carolina.” Soybean Digest. Nov. p. 11-13. “In
1882 a soybean later designated as Mammoth Yellow was
introduced into the northeastern section of North Carolina.
This variety proved to be well adapted to the Tidewater area
of North Carolina and Virginia and the soybean gained a
foothold in America. Soybean production in that area was
for the purpose of forage production or for seed to be sold in
other areas.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 12-13. Mammoth Yellow is in the USDA
Germplasm Collection. Maturity group: VII. Year named
or released: by 1895. Developer or sponsor: Unknown.
Literature: 01, 02, 03. Source and other information:
Unknown origin, probably from Japan. Grown in North
Carolina since 1882. Also called ‘Mammoth’. Prior
designation: None. Address: USA.
137. Parsons, Adrian. 1902-1924. Notebook. Near Plainfield,
Indiana. 25 p. Unpublished manuscript.
• Summary: Adrian Parsons, a soybean pioneer in Indiana,
lived 1846-1929. Although this notebook has been lost
since 1976, its contents have not. In 1970 Minnibee Parsons
(1910-1988) made a single-spaced typed copy (19 pages) of
the contents and presented it to her husband, Ralph I. Parsons
(1900-1977), on their 33rd wedding anniversary. Ralph was
a grandson of Adrian Parsons; he lived in Hendricks County
most of his life.
In Aug. 2000 Lee Parsons, a great-grandson of Adrian
Parsons, wrote “The notebook of Adrian Parsons: Notes
on the typescript” (7 pages, single spaced, typed) for Bill
Shurtleff of Soyfoods Center. Lee is writing a biography of
his great-grandfather.
Lee writes: To the best of my recollection, this notebook
measured approximately 6 inches by 9 inches, and was
configured like a common writing tablet, bound at the top.
The covers were burnt-orange colored cardboard, and the
pages were rules, yellowed, but not brittle. I believe most
of the writing was in pencil, all in Adrian’s unmistakable
hand. I believe that Minnibee Parsons’ typescript is a faithful
transcription of the contents of the notebook.”

The notebook contains 15 different pieces of writing.
All but two of these are set compositions, six being on
agricultural subjects, four being political commentaries,
and five (including two lists) being accounts of a personal
nature. “Only two of the pieces bear definite dates: #10, a
brief tribute to Adrian’s just deceased wife, with the date
‘October 28, 1921,’ the year being a mistake, as she died
October 27, 1922; and #13, a dream Adrian recorded with
the date of November 27, 1920. The approximate dates of
several other pieces can be deduced from their contexts:...”
The earliest, #3, about soy beans is labeled “probably about
1902.” Three of the pieces were about soy beans; while they
may have been written for publication, none have been found
in published form.
#3 “Farmer’s Guide. Soy beans on the stock farm.
probably about 1902.” This may have been intended as a
response to a long letter by “E.B.D., Hendricks County”–
who was probably Evan B. Davis, Adrian’s son-in-law,
husband of his daughter Ethel. The transcript of this letter,
single-spaced and typed, takes up a full page. It begins: “Of
the legumes that are successfully grown in the middle west,
the soy bean stands at the head of the list with the stock
grower. Because it is three times richer in protein than any
other–this being the most expensive element in a balanced
ration, costing from 17 to 20 cents a pound. Because it is a
crop that never fails, our nearest approach to failure in 16
years was on a 12 acre field last year.” Note 1. 1902 minus
16 = 1886. Adrian summarizes several publications from
different agricultural experiment stations indicating that he
studied such literature.
#5 “Breeder’s Gazette. The soy bean problem.” Adrian
notes that he has never seen soy beans wilt under heat or
drouth, and he has seen them stand considerable frost at both
ends of the growing season. “We have sown them with oats
in March for soiling, but of late years we plant altogether in
rows to be cultivated...” He comments on the importance of
inoculation and on an article in last week’s Breeder’s Gazette
(May 8)–year unstated. He also refers to Joseph E. Wing,
founder and head of the Wing Seed Co. of Mechanicsburgh,
Ohio, with whom Adrian was closely associated (Wing
distributed Parsons’ Mikado soybean variety); Wing died in
Sept. 1915. Adrian writes: “... and couldent [sic] our friend
Joseph E. whom we delight to follow with his bright coat of
alfalfa put another string to his bow and shoot twin arrows.”
Note 2. The date of this undated entry is very difficult to
determine.
#8 “For the Dept. of Agriculture–Wash. [Washington],
D.C.” This piece (probably written in about 1914 or 1915) is
cited separately (see Parsons 1914). Address: Near Plainfield,
Indiana.
138. Atwater, W.O. 1902. Analyses of fodders and feeding
stuffs. Connecticut (Storrs) Agricultural Experiment Station,
Annual Report 14:165-178. For the year 1901. See p. 166,
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172-78.
• Summary: Tables show: (81) “Composition of samples of
field crops with different fertilizers in the plot experiments
of 1901.” Gives the composition of 22 samples of soy
bean seed in terms of both water-free substance, and fresh
substance. The average for water-free substance: Nitrogen:
6.79%. Protein (N x 6.25): 42.45% (p. 174). Page 172
explains that samples “6533-6542 were the early white
[Early White] variety grown in the special nitrogen field
experiments of 1901... Nos. 6543-6554 were the medium
early green [Medium Early Green] variety grown in the soil
tests of 1901.”
(82) “Composition of fodders and feeding stuffs
analyzed 1900-1901. Calculated to water content at time of
taking sample.” Includes two values for Corn and soy bean
ensilage (p. 175), and three values for soy bean seeds (p.
176).
(83) “Composition of water-free substance of fodders
and feeding stuffs analyzed in 1899-1900.” Includes two
values for Corn and soy bean ensilage (p. 177), and three
values for soy bean seeds (p. 178).
Under milling and by-products (p. 170-71) are several
references to “Chicago gluten meal” “cream gluten meal,”
“National gluten feed,” etc. Address: Director of the Station.
139. Cole’s Seed Store. 1902. Cole’s garden annual (Mail
order). Pella, Iowa. 80 p. 23 cm.
• Summary: In the section on “Cole’s Farm Seeds,” page
53 states: “Soja or Soy Beans–This plant is giving great
satisfaction to many farmers, as builder up of poor thin
soil and as a rich fodder plant. It is from Japan similar to
clover in its habit of growth as a soil enricher and gathering
nitrogen from the air. They grow from 2 to 4 feet high,
heavily podded with nutritious beans, yielding from 25 to 40
bushels per acre, and from 10 to 15 tons of fodder per acre. It
is very valuable fodder either for curing, feeding green or for
the silo, extremely rich as flesh formers. Plant when ground
is warm, in drills 2½ feet apart dropping seed about 3 inches
apart, or broadcast using about ½ bushel of seed per acre.
“Early Yellow or Coffee Berry–Beans medium, very
productive, grows 2½ to 3½ ft. One of the earliest. Per pkt. 5
cts., ¼ lb. 10 cts., lb. 30 cts., by freight, pk. $1.00, bu. $3.50.
“Medium Early–Beans large, grows 2½ to 4 feet. Good
cropper. Popular in the west. Per lb. 20 cts., 3 lbs. 50 cts., by
freight pk. $1.00, bu. $3.50, 2 bu. $6.50.”
An illustration shows a soy bean plant in full leaf; a
bunch of pods is in the upper left corner.
On the cover is written: “Cole’s garden annual. 1902.
Garden, farm, and flower seeds. Pella, Iowa.” The first page,
titled “To our friends and customers,” is by E.M. Cole,
proprietor of Cole’s Seed Store, in Pella, Iowa; it is dated
1 Jan. 1902. This catalog is owned by the Smithsonian
Horticulture Branch Library in Washington, DC. Call
number: #030481. Address: Pella, Iowa.

140. Early Green: New U.S. domestic soybean variety.
Synonyms: Guelph (Ball 1907), Medium Green (Morse
1948). 1902. Seed color: Green.
• Summary: Sources: Henderson, Peter, & Co. 1902.
American Farmer’s Manual. New York, NY: Orange Judd
Co. 33 p. See p. 23. “Early Green.–These beans have
attracted much attention in recent years on account of their
high feeding qualities, but all were too late to be of value
in the Northern States. This variety has proved its earliness
and value in the Northern States by not only producing
large fodder crops, but ripening the seed as far north as
Massachusetts. They are worthy of a place on every farm,
either as a grain crop or fodder crop to feed green, or for the
silo.” Note: Since the name of this variety is written only
once, and in all uppercase (capital) letters, we cannot be
certain that “Early Green” is being used as a true varietal
name rather than as a descriptive term.
Henderson (Peter) & Co. 1904. “Wholesale catalogue
of seeds, plants and bulbs. Implements, tools, fertilizers,
insecticides, books, requisites, etc.” (Mail-order catalog).
New York, NY. 40 p. Spring. 27 cm. See p. 29. In the halfpage section titled “Farm seeds” (p. 29) we read: “Beans,
Soja or soy... “Early Green Soja, 60 lb. per bush. 10¢ lb.,
$1.10 peck, $3.85 bushel.”
TenEyck, A.M.; Shoesmith, V.M. 1904. “Farm
department: Crop experiments in 1903.” Kansas Agricultural
Experiment Station, Bulletin No. 123. p. 179-239. March.
See p. 193-96. Issued May 1904.
Frear, William. 1905. “Composition of soy beans.”
Pennsylvania Agric. Exp. Station, Annual Report. Part
II. p. 39-40. For the year 1904-05. See p. 39 and 40. Five
varieties of soy beans were grown by Mr. Eli G. Reist, who
lives a short distance south of Mt. Joy, Lancaster county,
Pennsylvania. “He states that the seeds were received
by him, early in 1904, from the Agricultural Experiment
League, of Cornell University [Ithaca, New York]. They
were planted May 20, 1904, in rows three feet apart.” Details
on each of five varieties are given. “Early Green: Harvested,
Sept. 20, 1904; yield, 25 bushels per acre. Height of plants;
30 inches; habit, upright; pods close to stem.” A table (p. 40)
shows: Color [of seeds]: Pea green. Average long diameter:
0.19 inches. Weight of 100 seeds: 22.93 grams. Weight per
bushel: 59.3 pounds. The chemical composition is given
on both an air-dry and water-free basis. “The Ita San [sic,
Ito San] and Early Green are... early enough in maturing to
complete their development in the southern and less elevated
portions of the State [Pennsylvania], and are preferable to
those of earlier maturity, because of the superior size of their
plants and their prolificacy in seed production.”
141. Henderson (Peter) & Co. 1902. American farmer’s
manual (Mail-order catalog). New York, NY: Orange Judd
Co. 33 p. 27 cm.
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• Summary: The date, 1902, appears at the upper left on
the front cover. Two bold boxes, each 2½ by 2 inches,
introduce the contents of this publication: (1) “Henderson’s
special grass mixtures for hay and permanent pastures.” (2)
“Henderson’s superior seeds of grasses, clovers, cereals,
forage plants, root crops, etc., etc., etc.” A horizontal photo
shows many cows grazing in a field.
Page 1 proclaims: “’Blood will tell’ in seeds... as
well as in animals.” The company president is now Chas.
Henderson. In a large circle with three black hands pointing
to it is written: “Henderson’s superior seeds are procurable
only direct from us! We no longer supply through dealers,
store-keepers, etc. By only supplying the planter direct we
protect many customers who have had inferior Seeds, etc.,
foisted upon them as ‘Henderson’s.’”
The top one-third of page 23 states: “Soja or Soy Beans:
Valuable for either fodder or grain. Procurable only from
Peter Henderson & Co., New York.
“Early Green.–These beans have attracted much
attention in recent years on account of their high feeding
qualities, but all were too late to be of value in the Northern
States. This variety has proved its earliness and value in the
Northern States by not only producing large fodder crops,
but ripening the seed as far north as Massachusetts. They
are worthy of a place on every farm, either as a grain crop
or fodder crop to feed green, or for the silo. The grain is the
richest known vegetable substance, and when ground and
fed to cattle gives a milk richer and better than cotton seed or
other meal. Planted in rows 2½ feet apart, with 6 to 8 plants
to the foot of row, requiring about half a bushel per acre, they
yield 15 to 20 tons per acre of fodder exceedingly rich in
flesh formers. For green feed, use from time of blossoming
till pods are well filled; for the silo, cut as soon as most
of the pods are well filled, and cut into ½-inch to 2½-inch
lengths. They are soil enrichers, gathering nitrogen from the
air in the same manner as clover, the roots being crowded
with tubercles, which give them this power. 15 c. lb., $1.25
peck, $4.00 bushel.
“Late–Being nearly a month later than the early variety
offered above, should not be used north of Virginia. $1.00
peck, $3.00 bushel.”
An illustration shows an Early Soja Bean plant with
many leaves and pods, plus a small bunch of pods to the
upper left of the plant.
The bottom two-thirds of the page is titled “The
‘Henderson’ ensilage combination: A complete, balanced
feed ration grown on the farm. The left column explains that
that combination is soy beans and millet. “But the American
farmer can now, by the aid of the Soja or Soy Bean, grow on
his own farm, at small cost, a combination which furnishes a
wholesome, economical and complete feed for milch cows.
This combination is composed of two parts corn or millet
to one part Soja Beans, grown separately, but mixed, when
filled in the silo... We recommend all farmers to plant this

year at least an acre or two of Soja Beans, to test and prove
for themselves the value of the combination, and we are
confident that, thereafter, all who try it will each year grow
a larger acreage. Planted in the latter part of May in latitude
of New York the Beans are ready for harvesting in about 100
days.”
The right column is a long excerpt from an article by
Wm. P. Brooks, Professor of Agriculture, Massachusetts
Agricultural College, dated Nov. 25th, 1898. He writes:
“The combination of Corn or Millet, and early Soja
Beans, in suitable proportions, certainly puts it within the
power of the farmer to produce silage, which makes more
nearly a perfectly balanced fed for dairy cows than any
other combination with which I am acquainted. This will
be evident from the table below, which shows the most
generally accepted standard for the feeding of the cow,
and the composition of different kinds of silage. It will
be seen that the millet and soy bean silage contains the
various nutrients in nearly the same proportion called for
in the standard. The nutritive ratio, that is the proportion of
digestible flesh formers (albuminoids) and digestible heat
producers (carbohydrates and fat), called for by the standard,
is 1:5.7. In the millet and soy bean silage, it is 1:6.0.”
The Peter Henderson author lived 1822-1890.
Note: This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Early Green. Since the
name of this variety is written only once, and in all uppercase
(capital) letters, we cannot be certain that “Early Green” is
being used as a true varietal name rather than as a descriptive
term. Address: 35 & 37 Cortlandt St., New York, New York.
142. Thorburn (James M.) & Co. 1902. One hundred & first
annual catalogue of high-class seeds (Mail order). New York,
New York. 128 p.
• Summary: In the section on “Forage, Economical and
Miscellaneous Seeds,” in the subsection on “Beans” (p. 51)
we read: “Soja bean. The haulm is stiff, and the pods are
produced in clusters from two to five, and contain each four
smooth, oval, nankeen-colored seeds. Thrives well in hot and
dry weather; very valuable for the south, for either man or
beast. Is planted at the rate of ½ bushel to the acre, in drills
2½ to 3 feet apart, and cultivated same as Indian corn. It does
not make very good hay, but is good as ensilage or green
fodder.” Varieties: Southern–$0.20/quart, $3/bus. Medium
Early Green–$0.20/quart, $5/bus. Extra-Early Black–$0.20/
quart, $5/bus. Ito San, Yellow–$0.25/quart, $6/bus. Green
Samarow–$0.25/quart, $6.50/bus.
An illustration shows a soja bean plant, “copyrighted
1900 by J.M. Thorburn & Co.”
The title page states: “This is our hundred-and-first
annual catalog. We are growers of and dealers in high-class
seeds only. Quality is our leading feature.” Gold medals
are shown from the Paris Exposition of 1900 and the PanAmerican Exposition of 1901. This catalog is owned by the
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Smithsonian Horticulture Branch Library in Washington,
DC. Call number: #009567.
Note 1. This is the earliest document seen (Nov. 2020)
that mentions the following soybean varieties: Ito San
(one of two documents), Extra Early Black (one of two
documents).
Note 2. This is the earliest Thorburn seed catalog that
lists soybean varieties by name.
Note 3. This company now seems to be getting some
of their soy bean seed from the Evans Seed Co. (Mr. E.E.
Evans) of West Branch, Michigan. Compare, for example
Green Samarow and Ito San. Address: New York, New York.
143. Wood (T.W.) & Sons. 1902. Descriptive catalogue and
guide for the farm & garden (with order form; Mail-order
catalog). Richmond, Virginia. 76 p. 25 cm.
• Summary: In the section on “General List of Agricultural
Seeds,” page 70 contains a greatly expanded (3/4 page) entry
for Soja Beans: two brief descriptions, four testimonials
from customers, and an enlarged illustration. “Soja Beans–
Unquestionably the richest and most nutritious forage and
feed crop grown, making the ‘balanced feed’ for hogs,
dairy cows, and fattening stock. Also makes a splendid soil
improver, and is unequalled as a drought-resisting crop.
“We give below extracts of letters from our customers,

calling attention to some of the principal points of value
in our Yellow Soja Beans [Yellow Soy Beans]. This crop
withstands drought better than any other forage crop, and
seems capable of making its growth in spite of more adverse
conditions than any other crop which we have ever grown.
In point of nutritive value it is unequaled, and makes in
connection with corn as a number of our customers states,
a ‘balanced ration’ grown upon the farm, saving the farmer
from paying out cash for oil meals, bran, etc.
“Our Yellow Soja Beans should unquestionably be one
of the staple crops with every farmer.
“’Far superior to cotton seed to make milk and butter’–
Spartanburg County, South Carolina, Nov. 25, 1901–’I
bought of you a peck of Soja Beans; planted on one acre of
common cotton land, rows 2½ feet apart. I made eleven large
one-horse loads. I threshed out two loads, got five bushels,
or 27½ bushels on the acre of beans, besides eleven loads of
hay, far superior to cow pea hay. My horses quit eating corn
to eat them in the chaff. I feed to my cows, and they are far
superior to cotton seed meal to make milk and butter. My
chickens eat them like eating corn; hogs also go for them.
I consider them the finest thing a farmer can plant, and all
farmers should by all means plant them- from one to twenty
acres. I expect to rent ten acres to plant them on next year.
I used 200 pounds guano; hoed one time; plowed twice.–
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Charles Moore.’
“’Far superior to the cow pea as a crop bearer, as they
will produce double the quantity of peas, and equally as
much, if not more litter’–Nansemond County, Virginia, Jan.
18, 1901–’The Soja Beans bought of you turned out very
well. I consider them far superior to the Cow Pea as a crop
bearer, as they will produce double the quantity of peas, and
equally as much if not more litter. For fattening hogs they
are very good, lasting for such a long time. They will keep
in the field until after Christmas without spoiling; hence
they fill the place of acorns or meat for stock or hogs. They
ripen all at once, making it possible to turn stock on them
without damaging the crop at all. As a soil improver they are
the equal if not the superior of the Cow Pea, as they produce
more foliage, and when they are done shedding the land is
covered with leaves, pods, and stems.’–J.O. Cutchins.’
“’The richest green food I have ever grown for cattle’–
Forsyth County, North Carolina, Nov. 20, 1900–’In feeding
value, Soja Beans are far superior to Cow Peas. As a green
feed for dairy cattle. I consider them the riches green food I
have ever grown for cattle. I believe, planted in connection
with, or separate from, ensilage corn, and put into silo at
the same time, in proportion of one ton of Soja Beans to
two tons of corn, that they would in a great measure make a
‘balanced ration’ grown on the farm, which, as you know, is
the crying need of the hour in dairy circles.–Elliot Warren.’
“’All kinds of stock will eat Soja Beans in preference
to Corn Fodder’–York Country, Virginia, Feb. 7, 1901–’All
kinds of stock will eat Soja Beans in preference to corn
fodder. Once tried, always tried, as they are the surest crop a
man can plant. Never too dry nor too hot for this grand old
forage plant. Just give them a chance and they will surprise
you with a big crop.–D.W. Morris.’
“When sown broadcast for forage and soil-improving
crops, the Soja Beans should be sown at the rate of one
bushel per acre. Sowing them thickly will prevent the stalk
from growing too coarse, and enable them to be cut and
turned under to better advantage. Sowing for ensilage, it is
better to sow drills with corn, at the rate of about one peck
to the acre. Or they can be sown by themselves in drills
three feet apart, at the rate of 1 to 1½ pecks per acre, and
cultivated. They will make their largest yield of beans put in
this way.
“Remember that there are different varieties and strains
of Yellow Soja, which we have been supplying to our
customers for several years past.
Large pkt 10c.; peck, 60c.; bus. $1.60. Price fluctuates.
Special price on large lots.”
An illustration shows soja bean pods and a plant in
full leaf. On the front cover is a gold medal awarded to the
company at the Paris Exposition of 1900.
This catalog is owned by the Smithsonian Horticulture
Branch Library in Washington, DC. Call number: #010098.
Address: Richmond, Virginia.

144. Zavitz, C.A. 1902. Report of experimentalist. Ontario
Agricultural College and Experimental Farm (Guelph),
Annual Report 27:82-111. For the year 1901. See p. 92-93.
• Summary: The section titled “Soy, soja or Japanese beans”
(p. 92-93) states: “About twenty years ago, Prof. Georgeson,
then connected with the Agricultural College in the State
of Kansas, imported from Japan fifteen varieties of the Soy
beans, with which he conducted practical experiments on
the Experimental Station grounds and found that five of
the varieties gave good results. These five varieties were
imported from Kansas some ten years ago for growing in our
experimental plots.
“The Early Yellow Soy Bean has given decidedly the
best results among the five varieties which we obtained from
Kansas. [Note: It seems that Zavitz has renamed the Yellow
Soy Bean to Early Yellow Soy Bean within the past year.
The names of the other four varieties are not given here].
The record of this variety has been satisfactory throughout,
and the yield of grain per acre in 1901 was 25.3 bushels.
When we realize that this grain when ground furnished a
meal about equal in composition to cotton seed meal, we
cannot help but acknowledge that this variety furnishes a
large amount of valuable food constituents. It has given good
results in the co-operative experiments throughout Ontario,
as well as in the trials at the College.” Address: B.S.A.,
Experimentalist, Ontario Agricultural College [Guelph,
Ontario, Canada].
145. Zavitz, C.A. 1902. Co-operative experiments in
agriculture. Ontario Agricultural and Experimental Union,
Annual Report 23:9-24. For the year 1901. See p. 10, 12, 1415, 21-22.
• Summary: A table titled “List of experiments for 1901” (p.
10), under “Grain crops” includes “Testing cow peas and two
varieties of Soja or Japanese beans–3 plots.”
In the section on “Reports of the experiments” a
table titled “Grain crops” (p. 12) shows that 13 tests were
conducted on “Soy beans.” Early Yellow (estimated value
100), yielded 1.5 tons/acre of straw and 21.4 bu/acre of
grain. Medium Green (E.V. 86), 2.2 tons/acre of straw and
18.1 bu/acre of grain.
The subsection titled “Soy, soja, or Japanese beans”
(p. 14-15) includes a summary and notes: The Early Yellow
variety usually ripens well, and is one of the very best
varieties of the Soy beans for the production of grain. For
the production of green fodder or for silage, however, the
Medium Green is likely to give better satisfaction, owing to
its more luxuriant growth and greater development of leaf.
In those parts of Ontario where the pea weevil is becoming
so abundant as to practically ruin the pea crop, the Soy bean
might be grown to great advantage.”
In the question and answer session (p. 21-22): “Q: At
what time do you plant the Soy beans? C.A. Zavitz: We
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usually plant the Soy beans about the 5th of May.
“Q: How are the Soy beans usually planted? Zavitz: The
seed should be sown in rows and the crop cultivated. The soy
bean is being used considerably in some of the Eastern States
by dairymen who wish to secure very rich food for their
animals. It is also beginning to be grown quite extensively
in some of the Western States, particularly Kansas. The crop
will serve admirably as a substitute for peas in those sections
where the pea weevil is doing so much damage.” Address:
B.S.A., Director of Experiments, Agricultural College,
Guelph [Ontario, Canada], and Secretary of the Union.
146. Nourse, D.O. 1903. Forage plants. Virginia Agricultural
Experiment Station, Bulletin No. 145. p. 11-19. Feb.
• Summary: Describes many forage crops grown at the
station. Soy beans and cow peas have been grown for two
years, and all the other crops for only one year. On p. 18
we read: “Soy bean (Medium Green). Stand very heavy and
uniform. Seed not mature. Foliage green, thick, heavy. Plant
bushy and erect. Stem woody, tough, difficult to harvest and
covered with find hairs. Pods 1 to 2 inches long, each having
2 seeds and 25 to 50 pods per plant. At its best will cover
ground completely if planted 3½ feet apart, even though it
never runs, but stands rigidly erect. Yield in 1901, 14,720
pounds per acre and in 1902, 2,000 pounds per acre.”
“Of the Soy beans, the only one we grew that seemed
of particular merit is the Medium Green.” Address: B.S.,
Agriculturist [Blacksburg, Montgomery Co., Virginia].
147. Parsons, Adrian A. 1903. Soy beans for hay (Letter to
the editor). Wallaces’ Farmer (Des Moines, Iowa) 27(11):16.
March 13.
• Summary: “A Lenox, Iowa, subscriber writes:
“’In the issue of January 30th I see a communication in
regard to growing soy beans. I infer that the beans are grown
for hay. I would like more information on this. What variety
should be sown, how should the ground be prepared, and
should the seed be drilled or broadcasted? When should they
be harvested, and how? What is the average yield of hay per
acre? Do stock take kindly to the hay? If your correspondent
will answer these questions, he will confer a great favor on
many of your readers, especially those on small farms who
want to grow as much of the protein food for their dairy
cows and growing stock as they can.’
“Your subscriber sets a task for me that presents but one
difficulty–that is, to answer all his questions and keep within
the limits of a newspaper article. It is hard to confine an old
farmer to bare statements. When I drive along the road, I
keep the road in view, and also take in the situation on both
sides; same with talk–like to give reasons, conclusions, etc.
But will try in this case to leave out the side issues.
“I grow soy beans, because I find them the most
profitable crop I can grow in my farm rotation. Most of
my crop is fed out as hay because it is the cheapest way to

handle it. Quite a lot is fed off green.
“I grow two varieties, the Early Dwarf Yellow and
Medium Early Yellow [Ito San]; the dwarfs make the bulk of
my crop, but for silo and late green feeds, the mediums are
just in time.
“All are planted as soon after corn as the ground can
be made ready. The oft repeated statement that they, like
cowpeas, are a tender, hot weather plant does not apply here,
in central Indiana.
“Prepare ground as for corn, plant with grain drill, in
rows thirty-six inches apart, five or six beans to foot, some
use a planter and split the middles; any way to get a tolerably
even distribution of the seed, about a half-bushel to the acre,
and have them so they can be cultivated.
“Cultivate with weeder, or harrow before they come up
if possible, and a few times going over with weeder and one
or two plowings with the cultivator has given us clean crops.
We got in a hurry last year on account of so much rain, and
drilled five acres with all the hoes down. These received no
cultivation after they had grown too large for the weeder.
Part of the field made a good crop, but patches where
crab grass had a hold were very poor. Some cultivation is
necessary, even on the cleanest land.
“I harvest with mower, let wilt in swath, rake and shock
in rather small shocks. I watch these shocks and if they seem
too hot in the center, I tear them down and rebuild. In the
eight years I have grown them, two seasons I have gone over
and rebuilt them twice, before the beans were sufficiently
cured. The same methods that will make first-class clover
hay will apply to soys. Cure in shade, never sun-dry. The
leaves contain most of the protein, and it is important to save
them all.
“The chemists say that when the pods form the entire
plant has all the feeding value it will ever have. Then is the
time to begin cutting. We are generally at other work and
don’t get at the beans until some of them are full grown.
“For seed they are allowed to stand until the leaves fall;
these we cut with a bean harvester. I think all planting should
be done with grain drill, with fertilizer attachment, and
inoculated soil run on with seed.
“In yield they are like corn, the richer the ground the
heavier the crop, but they will grow on land that is too poor
to grow a profitable crop of corn.
“Our cows give a higher per cent of butter fat when fed
soys than when we tried to balance with bran. Corn and corn
stover with soy beans is our dairy cows’ ration, all grown on
the farm. The cows are satisfied–and so are we.
“A.A. Parsons, Indiana.”
Note: Parsons states that he has grown soy beans for
eight years. If he started in 1895, and the eight years were
consecutive, then 1902 (the last year he could have had
a crop) would be his 8th year. Address: Hendricks Co.,
Indiana.
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148. Adams, George E. 1903. The soy bean. Bulletin (Rhode
Island State College Agricultural Experiment Station) No.
92. p. 117-27. March.
• Summary: “The soy bean (Glycine hispida), also known
as soja bean and coffee berry, is a native of southeastern
Asia... This plant was taken to England about one hundred
years ago, where it was grown for years without attracting
any attention as an economic plant either as food for man or
beast. In the southern states it was grown for many years,
but not until about twenty years ago did it commence to
attract attention as a forage plant. Within the past few years
considerable attention has been given this plant by the
different agricultural experiment stations, and its value as a
food-plant has been clearly proven by feeding experiments
in which the plant has been fed both in the green state and as
hay... During the past ten years several varieties of soy beans
have been grown at this Station... [Note: The names of these
varieties are not listed.] All things considered, the Medium
Early Green is the variety which has given the best results
during the ten years in which these plants have been grown
here. It makes a heavy growth of forage, retains its leaves
well, and has not failed to ripen a crop of seed during that
time.”
“In experiments at this station, it has been shown that
a liberal application of nitrate of soda interfered with the
development of the root tubercles on the soy bean, as may
be seen from the following table... In addition to the nitrate
of soda mentioned above, each plot received the following
manures” (in pounds per acre): Air-slaked lime 2,000, acid
potash 1,200, and muriate potash 180. The “yield of dry
beans was slightly increased by the use of a large amount
of nitrate of soda, while the yield of vines was materially
lessened, although in no case was the increase sufficient to
cover the additional cost of the nitrate.”
Photos (p. 121, 123, 126) show: (1) Root tubercles from
soy beans grown with and without nitrogen. (2) Medium
green soy beans grown with different nitrogen rations. (3)
Varieties of soy bean plant.
A table (p. 122) titled “Yield of green forage per acre,
and fertilizing ingredients in crops and roots in certain
legumes” shows the yields of different crops using nitrogen
in., potash, and phosphoric acid. Address: B.S., Asst., Field
Experiments, Kingston, Rhode Island.
149. Rural New-Yorker. 1903. Soy beans and corn (Letter to
the editor). 62(2778):323. April 25. Oversize.
• Summary: “I would like information in regard to planting
Soy beans, and their habits. I wish to plant a bushel, but do
not know how to cultivate them to mix with corn for silage
or how to mix with corn to plant.
“H.H.W. Georgetown, N.Y.
“We have been planting Soy beans to some extent for
several years past, both alone and mixed with corn to be
used for silage. We consider them a very satisfactory crop

in many ways. Your correspondent can treat them just as he
would corn or white beans with full assurance of success, the
only difference being if he wishes to ripen seed he should
plant fairly early. We find the Soy bean much hardier than
the cow pea. It can be planted safely whenever corn can be.
Our plan in using it for silage is to mix the corn and beans
and plant them together with a grain drill or corn planter.
We find just one difficulty in this, in that the Soy beans tend
to get rather too mature by the time the corn is ready for the
silo. When ripe the stalks cut hard, and there may be some
chance of wasting the beans. A later planting would correct
this trouble, but would be far less convenient. We use the
Medium Green variety. Their hardiness and the fact that
they can be planted at the same time with corn is perhaps the
chief advantage which the Soybean possesses over the cow
pea for this purpose unless it may be that they keep better in
the silo. This is a point upon which I have no facts, but have
seen suggestions from various sources which would seem
to indicate such a possibility. An accident prevents me from
speaking as intelligently as I otherwise might regarding the
quality of the silage. The bottom of a silo was filled with
this mixture last year, but unfortunately water has broken in
and filled the silo about as deep as this corn and bean silage
extended, so that the quality has been injured, though it is
perfectly bright and seems to have kept well. There is a sour
odor to it, which probably comes from being flooded with
water.
“Fred W. Card. Rhode Island.”
150. Dalbey, Dwight S. 1903. The cowpea and soy bean in
Illinois. Illinois Agricultural Experiment Station, Circular
No. 69. 15 p. April.
• Summary: Contents: Introduction. Cowpea varieties.
Variety tests for yield. Variety tests of soy bean. Planting.
Cultivation. Harvesting. Feeding and fertilizing value.
Conclusion. Summary.
The Introduction begins: “Many farmers in Illinois,
especially in the central and northern sections of the state,
are not familiar with the cowpea and soy bean... Soy beans
are of more recent introduction, and this crop is not so well
known as cowpeas.” Yet “both crops have been grown in
this state long enough and to such an extent that they have
passed beyond the purely experimental stage, and in places
they are already considered as important factors in Illinois
agriculture” (p. 1).
Last year a yield test of 8 varieties was conducted. A
table (p. 7) shows the varieties and yields (in bushels per
acre) as follows, listed in descending order of yield: Medium
Green 41.7 bushels/acre, Early White 38.2, Ito San 37.8,
Medium Yellow 35.6, Early Yellow Dwarf 32.3, Early Black
27.8, Late Mammoth (not mature), Brown from Japan (not
mature).
“The late Mammoth is good to use for hay or ensilage,
but does not ordinarily mature seed in this state As a general
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rule, it may be said that soy beans are better adapted to the
north than cowpeas, since they are not so sensitive to frost.”
Note that the word “late” before Mammoth is written in all
lowercase letters.
Pioneer soybean growers in Illinois include Dr. Robert
C. Morris of Richland County (he has been very successful),
Mr. Fred W. Ladage of Sangamon County, Mr. Charles
A. Rowe of Morgan County, and Mr. H.B. Rice of Fulton
County.
Harvesting: For hay soy beans should be cut when in
bloom or soon after. “When the Mammoth variety of soy
beans is used for hay, they may be harvested and bound
in bundles with a corn binder, Doctor Robert C. Morris of
Richland County grows this variety, which attains a height
of four feet, and harvests with his corn binder, shocking
the bundles in the field like corn until cured, after which he
shreds the soy bean bundles and his corn fodder together for
feed.
“In curing cowpea or soy bean hay, the hay tedder and
side-delivery hay rake are useful tools to facilitate quick
and uniform drying.” When harvesting for seed, use a twowheeled bean and pea harvester or cutter. The beans may be
left in a windrow until threshing. “Threshing is best done by
specially constructed machines in which the first cylinders
are reduced in speed, and the rest of the separator maintained
at ordinary speed. Threshing is best done with a bean
thresher, such as that made especially for the purpose by
The Bidwell Thresher Company, of Batavia, New York, but
a wheat separator may be used with all blank concaves and
running as slowly as the machine will permit and not clog the
shakers.” A table (p. 14), giving the digestible constituents
of various crops (including soy bean seed, soy bean hay, soy
bean ensilage, and corn and soy bean ensilage) shows that
“soy bean grain is rich in the constituents that corn lacks and
vice versa, so that the two combine to make a balanced ration
for stock.”
A “very excellent feed is produced by mixing green
cowpeas or green soy beans with corn for ensilage.”
To summarize: “Cowpeas and soy beans are leguminous
plants and compare favorably with clover as soil improvers,
and for some purposes possess an advantage over clover,
in their quick maturity... Cowpeas and soy beans produce
large yields of both hay and grain, the former being equal
in feeding value to clover hay and the latter practically
equivalent to linseed meal and other concentrated feeds.”
Photos show: (1) A soy bean plant at 2½ months old (p.
3). (2) A plat of medium green soy beans 2½ months after
planting (p. 8). (3) “Matured soy bean plant of early white
variety. Planted May 18th and matured for ‘hogging off’
August 21st” (p. 13).
Note 1. This is the earliest English-language document
seen (Aug. 2014) that uses the word “hogging” or the term
“hogging off” in connection with soybeans.
Note 2. This is the earliest document seen (Jan. 1998)

that mentions the use of a thresher (a bean thresher) for
soybean production.
Note 3. This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Medium Yellow.
Note 4. Webster’s Dictionary (1985) defines tedder,
a word first used in the 15th century, as “one that teds;
specifically: a machine for stirring or spreading hay to hasten
drying or curing.” Address: Asst. in Agronomy.
151. Medium Yellow: New U.S. domestic soybean variety.
Synonyms: Early Yellow, Mongol, Banner, Roosevelt (Morse
1918). 1903. Renamed Midwest by 1923. Seed color: Yellow
(straw).
• Summary: Sources: Note: After about 1923 Medium
Yellow was considered to be the same as Midwest.
Dalbey, Dwight S. 1903. “The cow pea and soy bean
in Illinois.” Illinois Agric. Exp. Station, Circular No. 69. 15
p. April. Last year a yield test of 8 varieties was conducted:
The varieties and yields (in bushels per acre) were as
follows, listed in descending order of yield (p. 7): Medium
Green 41.7 bushels/acre, Early White 38.2, Ito San 37.8,
Medium Yellow 35.6, Early Yellow Dwarf 32.3, Early Black
27.8, Late Mammoth (not mature), Brown from Japan (not
mature).
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 46, 75. Seed
color: Straw yellow. S.P.I. No. 17269. “From central China,
1901... Grown nine seasons. This is the variety frown as
Medium Yellow by the Tennessee Agricultural Experiment
Station.” “The best varieties of soy beans (p. 75): Medium–
Medium Yellow, 17269.”
Morse, W.J. 1918. “The soy bean: Its culture and
uses.” USDA Farmers’ Bulletin No. 973. 32 p. July. See p.
15: “Medium Yellow.–A well-known variety that has been
grown under the names Early Yellow, Mongol, Banner, and
Roosevelt, and also erroneously as Hollybrook and Ito San.
This variety gives an excellent yield of seed and is also
suitable for forage. Plants stout, erect, maturing in about 115
days; pubescence tawny; flowers purple, seeds straw yellow,
with a seed scar ranging from pale to light brown, medium
small, about 262,000 to the bushel; oil, 19.3%; protein,
34.1%.”
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 167, 328. “Medium Yellow (see Midwest).” Address:
USA.
152. Nourse, D.O. 1903. Cow peas and soy beans. Virginia
Agricultural Experiment Station, Bulletin No. 149. p. 91-99.
June.
• Summary: Variety trials were conducted using 20 varieties
of soy beans with the following names: Medium Green,
Olive Green, Green Samarow, Southern Soja, Ito San–
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Yellow, Early Brown, Woods Soja, Cross Bred No. 6, Cross
Bred No. 9, Department of Agriculture No. 8422, 8423,
8424, 8497, 9407, 9408, 9409, 9415, 9416, 9417, 9418. The
following details are given for each variety: Date sown:
May 18. Condition on Aug. 28. Condition on Sept. 12. Yield
in 1903 (in pounds/acre of green forage). Average yield of
green forage for 3 years (when known). The top yields of
green forage in 1903 came from: Dep. of Agriculture 8424
(18,200 lb/acre). Dep. of Agriculture 9409 (14,350 lb/acre).
Woods Soja (14,000 lb/acre). Dep. of Agriculture 9415
(13,650 lb/acre).
“The peas and beans were grown on plots of onetwentieth acre each, in rows two and a half feet apart. This
is rather close for some of the larger plants, but none too
thick for the average, and if the crops are to be used for green
manures and not for seed or hay products, a little crowding
would be no objection.
“Until recently the varieties of soy beans have been
very limited, but this year we can, thanks to the Department
of Agriculture at Washington [DC], report on a very
considerable number, and among them some very promising
ones.
“In considering the value of the beans as compared
with the cow peas, the former has, at the outset, one serious
drawback–viz., the cost of the seed. Soy beans are now
advertised at about one dollar per bushel more than cow
peas, common varieties of each being considered; but if
the demand becomes enough to attract the attention of seed
growers, the prices will probably be reduced.
“On account of the hard stalk, the soy bean cannot make
a good hay, but little more than the leaves being edible; but
as green food, or as green manure, there would seem to be
no reason why it should not rank well, the upright nature of
its growth making it so much easier to handle than the cow
peas, with their long, interlacing runners.”
“In following descriptions, we give conditions on
August 28th, which is as early as any would care to gather
the crop or plow it under, and again on September 12th,
when in most sections of Virginia the crop should be
gathered on account of danger from frosts. This second date,
too, was the time of cutting and weighing the green product.”
Note 1. The varieties “Cross Bred No. 6” and “Cross
Bred No. 9” were developed by Mr. E.E. Evans of West
Branch, Michigan.
Note 2. In the entry for “Ito San, Yellow” it is not clear
whether “Yellow” refers to an alternative name for Ito San
(more likely, we think) or the color of the Ito San seeds (less
likely).
Note 3. This is the earliest (and only) English-language
document seen (Nov. 2020) that uses the term “Olive
Green” to describe the color of a soybean. Address: B.S.,
Agriculturist.
153. Country Gentleman. 1903. A farm boys’ club.

68(2641):795. Sept. 10.
• Summary: “A Rockford (Illinois) correspondent of the
Bloomington Pantagraph tells of a recent meeting of the
Rockford Township Boys’ Experiment Club at the Mackey
farm. Ten boys were present and told about their corn,
and other fields they had noticed. One boy reported that
his Hostetter corn had only six stalks missing, and he was
certain he planted more than 500 grains. Another said he
went all over a 30-acre piece of oats that had been treated for
smut and didn’t find one smutted head. One told about some
soy beans he planted on the 9th of May and which were
not taller than some planted on the first of June. The beans
were both of the Early Yellow variety. The soils in both plats
were sandy and rich. This proves that soy beans are as well
planted in June as in May.” Address: Polk County, Iowa.
154. Watson, George C.; Mairs, Thomas I. 1903. Forage
and soiling experiments, 1902. Pennsylvania State College.
Agricultural Experiment Station, Bulletin No. 65. 12 p. Dec.
• Summary: “During the summer of 1902 an experiment
was undertaken to determine the yield of certain forage
crops, also to determine as far as possible their comparative
feeding value for soiling purposes.” Eight crops, including
“soja beans,” were selected for the trial and fed to three
cows: Lucy, Letha, and Cena’s Favorite. “The soja beans
were planted May 12th in drills 20 inches apart and were
cultivated several times during the summer... On May 28th,
another plot of ground was sown to soja beans with a field
grain drill.”
Table 1 (p. 6) gives information on each crop. The soja
beans were harvested July 29 to Aug. 4. Yield per acre:
Green 9,9934 lb. Dry 2,016 lb. Per cent. of nitrogen in dry
matter: 2.22. One acre of soja beans would feed ten cows for
17 days. “When first fed soja beans, the cows ate the stems
up clean, but before they were changed from this feed to the
next they were leaving the woody part of the stems.” The
milk production of one cow increased when fed soja beans,
the production of two other cows decreased. The milk of
all the cows decreased in butter-fat when fed on soja beans.
When green soja bean fodder was allowed to stand over
night, it lost 13 to 15 per cent. of its moisture content.
Note: This could be the earliest document seen (Nov.
2020) that mentions the soybean variety Green, but it is not
as clear as TenEyck and Shoesmith (March 1904). Address:
1. M.S., Agriculturist, Pennsylvania State College, Centre
County, Pennsylvania.
155. Gregory, James J.H., and Son. 1903. Catalogue of
vegetable and flower seeds (Mail order). Marblehead,
Massachusetts. 76 p.
• Summary: In the section titled “Plants for Fodder, Etc.,”
“Soya or Soya Beans” are mentioned on page 37. Now only
American Coffee Berry and Medium Early Green varieties
are catalogued. The entry is only half as long as last year’s,
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but now soya beans are sold in larger quantities: “Price, per
bushel, of 58 pounds, $4.50; per peck, per express, $1.25;...”
This catalog is owned by the Smithsonian Horticulture
Branch Library in Washington, DC. Call number: #10880.
Address: Marblehead, Massachusetts.
156. Haage & Schmidt. 1903. Haupt-Verzeichniss ueber
Samen und Pflanzen [General catalog of seeds and plants].
Erfurt, Germany. 276 p. 23 cm. [Ger]

• Summary: The front and rear covers of this catalog are the
same as those of the 1900 catalog. The entry for soybeans
(p. 27) is also the same except that two new varieties are
now available and several prices have changed slightly: No.
1507 Yellow Giant (Gelbe Riesen) 2.00 marks. No. 1511
Extra early black from Podolia (Schwarze extra frühe von
Podolien) 2.40 marks.
Note: This is the earliest document seen (Sept. 2004)
that mentions the soybean variety Gelbe Riesen (Yellow
Giant). Address: Erfurt, Germany.

157. Moore, R.A. 1903. Experiments with grain and forage
plants, 1902. Wisconsin Agricultural Experiment Station,
Annual Report 19:217-40. For the year ending June 30, 1902.
See p. 220-26.
• Summary: Section II, titled “Variety tests with forage
plants” begins with a long section on “Soy beans” (p. 22026). The soy bean “is said to still grow wild in some parts
of China where it forms an essential part of the food for the
inhabitants. It is used extensively as a human food in Japan,
where it derived its name, and to a limited extent in the
United States. Its principal use in this country is for forage
and a soil renovator.
The plant was introduced into the United States years
ago, mainly through the instrumentality of Prof. Georgeson
of the Kansas Agricultural College, but was confined chiefly
to Kansas and the southern states. Until quite recently no
extended effort has been made to grow it in the north. The
value of the soy bean as a forage and seed producing plant
has been clearly demonstrated by several experiment stations
and its general use as such is rapidly being extended in the
United States.
“Eight varieties were tested at this station, seed of which
was donated by Mr. Edward Evans, West Branch, Michigan,
and includes some of his choicest varieties. The object of
our variety test was to ascertain whether the soy bean can be
successfully grown in this state, and to determine the most
satisfactory varieties for seed and forage-producing purposes.
“In tests made during the past two years at this Station
[in 1901 and 1902] we have found that from two to ten tons
of green forage, or two or three tons of cured hay could be
procured from an acre of soy beans.”
A table (p. 223) shows, for each of eight varieties
donated by Mr. Evans and tested, the growing period (in
days), yield (in bu/acre), and weight per measured bushel.
The varieties are: Ito San (136 days, 33.7 bu/acre, 56 lb),
Early Brown (136 days, 16.5 bu/acre, 56 lb), Medium Early
Black (133 days, 14.3 bu/acre, 54.5 lb), Medium Early Green
(135 days, 22.3 bu/acre, 56 lb), Medium Early Yellow (136
days, 38 bu/acre, 54 lb), Michigan Green (162 days, 26.7 bu/
acre, 58 lb), Wisconsin Black (122 days, 23 bu/acre, 54.5 lb),
and Early Black (133 days, 17.3 bu/acre, 52 lb).
Soy beans were also “planted with corn to determine
if they could make sufficient growth to warrant sowing
them in corn that was to be used for silage.” They “stood
approximately three feet high at the time of cutting the
corn. The early variety was used, which was not preferable,
as a much taller growth could have been secured by the
‘Michigan Green,’ which grows vigorously and reaches a
height of four feet or more.”
A long subsection titled “Inoculation experiments
with soy beans” (p. 223-26) states: “In 1901 soy beans
were grown as a forage and seed-producing crop on our
experimental plots and several tests were made at different
intervals to determine if nodules could be found on the roots
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of the plants. No nodules were, however, found and a further
test was made to determine if nodules would form if soy
beans were planted on the same plots on which soy beans
were grown the previous year... Four quarts of dried soy
bean nodules, donated by Mr. Edward Evans, West Branch,
Michigan, were put in a box which was partly filled with
mellow soil, and the mixture was then thoroughly saturated
with water.” When this soil was mixed into plots where
soy beans were sown, tubercles were plainly noticeable on
the roots of the soy bean plants. Photos show: (1) A large
and a small soybean plant, with many pods and roots. (2)
The root system of two soy bean plants, one with nodules,
one without. The one with nodules grew in soil that was
inoculated with the proper bacteria.
Note: This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Wisconsin Black. Address:
Agriculturist, Madison, Wisconsin.
158. Olive Medium: New U.S. domestic soybean variety.
1903. Seed color: Olive, shading to brown.
• Summary: Sources: Thorburn, James M., & Co. 1903.
“One-hundred-and-second annual catalog of high-class
seeds” (Mail order). In the section on “Forage, Economical
and Miscellaneous Seeds,” in the subsection on “Beans”
page 51 states: Varieties: Olive Medium–$0.30/quart, $7/bus.
Evans Seed Co., Inc. 1904. 1904 retail price list:
Northern grown legume, forage plant, grain and grass seeds.
West Branch, Michigan. 24 p. See p. 6-7. Varieties: “Olive
Medium. This is also one of our creation and introduction.
Its parents are Dwarf Brown and Medium Early Green.
The plant attains a height of 2 to 2½ feet, quite branching
in habit, but stands up well. Beans medium to large, olive
colored, shading to brown. We especially recommend this
variety for alluvial to drained soils, and for the hog pasture.
Matures ahead of Ito San.” Address: USA.
159. Thorburn (James M.) & Co. 1903. One-hundred-andsecond annual catalogue of high-class seeds (Mail order).
New York, New York.
• Summary: In the section titled “Forage, Economical
and Miscellaneous Seeds,” in the subsection on “Beans”
(p. 51) is a sub-subsection titled “Soja bean.” Varieties:
Southern–$0.20/quart, $3/bus. Medium Early Green (for
ensilage)–$0.20/quart, $5/bus [bushel]. Early Brown $0.25/
quart, $5/bus. Ito San, Yellow (fine for hay)–$0.25/quart, $5/
bus. Olive Medium–$0.30/quart, $7/bus. Cross Bred No. 6
(earliest of all)–$0.25/quart, $5.25/bus. Cross Bred No. 9
(early, black)–$0.35/quart, $8/bus. Green Samarow–$0.25/
quart, $6.50/bus. An illustration shows a “soja bean” plant.
Note 1. This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Olive Medium.
Note 2. This company now seems to be getting most or
all of their soy bean seed from the Evans Seed Co. (Mr. E.E.
Evans) of West Branch, Michigan. Compare, for example

Olive Medium, Cross Bred No. 6, Cross Bred No. 9, and Ito
San.
Note 3. This is the earliest document seen that uses
the word “cross” (as a breeding term) in connection with
soybeans. The cross was made by E.E. Evans of West
Branch, Michigan.
This catalog is owned by the Smithsonian Horticulture
Branch Library in Washington, DC. Call number: #010864.
Address: New York, New York.
160. Wisconsin Black: New U.S. domestic soybean variety.
Synonyms: Early Wisconsin Black, Wisconsin Early Black,
Wisconsin Pedigreed Black (Morse 1927). 1903. Seed color:
Black, hilum black.
• Summary: Sources: Moore, R.A. 1903. “Experiments
with grain and forage plants, 1902.” Wisconsin Agric. Exp.
Station, Annual Report. 19:217-40. For the year ending June
30, 1902. See p. 223. Eight soybean varieties, whose seed
was donated to the station by Mr. Edward Evans of West
Branch, Michigan, were tested. One of these was Wisconsin
Black, which had a growing period of 122 days, yielded 23
bu/acre, and weighed 54.5 lb per measured bushel.
Moore, R.A. 1904. “Experiments with grain and forage
plants, 1899-1903. B. Test for forage plants. Soy beans.”
Wisconsin Agric. Exp. Station, Annual Report. 20:263, 27174. For the year ending June 30, 1903. A large table (p. 275)
shows the following information about 16 soybean varieties
tested for seed yields during 1901-1903, inclusive: Variety
name Wisconsin number, origin of seed, date received, seed
yield per acre each year, average yield per acre, average days
to mature, average weight per measured bushel, and remarks.
Eleven varieties (Wisconsin Black, and U.S. No. 4913, 4914,
4912, 8422, 8423, 9408, and 9407) were received in 1902
from the U.S. Department of Agriculture.
Piper, C.V.; Nielsen, H.T. 1909. “Soy beans.” USDA
Farmers’ Bulletin No. 372. 26 p. Oct. 7. See p. 10. “The
Wisconsin Black is an early black-seeded variety that
is grown to some extent in Wisconsin and Michigan. Its
earliness is its principal merit.”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of
Plant Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 74.
Seed color: Black. S.P.I. No. 25468. “From L.L. Olds Seed
Company, Madison, Wisconsin, 1909... Grown nine seasons.
This variety has proved to be one of the earliest growing in
Wisconsin. While the records are somewhat incomplete, it is
almost certainly the descendant of S.P.I. No. 5039, received
from Vilmorin-Andrieux & Co., Paris, France, 1900.”
Garland, J.J. 1916. “Report on the Association’s
cooperative experimental work.” Wisconsin Agricultural
Experiment Association, Annual Report 14:39-51. Last year
the association tested Wisconsin Early Black, a small black
bean adapted to regions where earliness is desired if seed is
to be produced.”
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Piper, Charles V.; Morse, William J. 1923. The
soybean. New York, NY: McGraw-Hill Book Co. xv + 329
p. March. See p. 47-49, 170. “Wisconsin Black: Seed was
received from Vilmorin-Andrieux & Co. as ‘Early Black
from Podolia,’ No. 21757 and No. 21756; from Haage &
Schmidt, Erfurt, Germany, as No. 22321; from Dammann &
Co., as ‘Black,’ of Haberlandt’s experiments; and No. 5039
from Vilmorin-Andrieux as ‘Extra Early Black Seeded.’
This last is the original importation of the variety later
named Wisconsin Black, S.P.I. No. 25468, which is now
commercially handled by a few seedsmen.” This was almost
certainly one of the four varieties used by Haberlandt in his
trials (p. 47-49). “A selection developed from an Early Black
variety by the Wisconsin Agric. Exp. Station” (p. 170).
Morse, W.J. 1927. “Soy beans: Culture and varieties.”
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 7, 11.
“Early Wisconsin Black.–The same as Wisconsin Black.”
“Wisconsin Early Black.–The same as Wisconsin Black.”
“Wisconsin Pedigreed Black.–The same as Wisconsin
Black.” “Wisconsin Black–Received as Early Black by the
Wisconsin Agricultural Experiment Station in 1898 and
developed into a pedigreed strain... Seeds black with black
hilum.”
Morse, W.J.; Cartter, J.L. 1937. “Improvement in
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89.
For the year 1937. See p. 1189. Selection by Wisconsin
Agricultural Experiment Station, 1898.
Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture and
varieties.” USDA Farmers’ Bulletin No. 1520 (Revised ed.)
39 p. Nov. See p. 16. “Wisconsin Black–Received as Early
Black by the Wisconsin Agricultural Experiment Station in
1898 and developed into a pedigreed strain. Maturity, about
100 days; pubescence, tawny; flowers, purple, appearing in
30 to 35 days; pods, two- to three-seeded; seeds, black with
black hilum, about 3,085 to the pound; germ, yellow; oil,
16.39 percent; protein, 46.09 percent.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 18-19. Wisconsin Black is in the USDA
Germplasm Collection. Maturity group: I. Year named
or released: 1909. Developer or sponsor: Wisconsin AES
(Agric. Exp. Station). Literature: 02, 03. Source and other
information: ‘Extra Early Black-Seeded’ from VilmorinAndrieux and Company, Paris, France, in 1900. Prior
designation: PI 5039. Address: USA.
161. Zavitz, C.A. 1903. The experimentalist. Ontario
Agricultural College and Experimental Farm (Guelph),
Annual Report 28:105-38. For the year 1902. See p. 124-25.
• Summary: The section titled “Soy beans” (p. 124-25)
states: “The Soy bean (Glycine hispida) also known under
the names of Soja Bean, Coffee Bean, Idaho Pea, etc., has
been cultivated in Japan and China for a great length of time.
The Soy bean is an annual legume, and the plants have an

upright growth, and are almost completely covered with
short hairs. The seed is generally sown at the rate of about
one-half bushel per acre, and in drills from two to three
feet apart, which are cultivated in a manner similar to that
of our Canadian beans. The crop is used for green fodder,
or is allowed to ripen for the production of grain, which is
exceedingly rich, and, when ground into meal, is considered
about as valuable as cotton seed meal for stock feeding.
“About twenty years ago, the Kansas Experiment
Station imported from Japan fifteen varieties of Soy beans,
carefully tested them at the Experiment Station grounds, and
found that five of the varieties gave good results. About ten
years ago, seed of these five varieties was grown in our own
experimental plots.
“Eight varieties of Soy beans have been imported
and grown in our Experimental Department. Some of the
varieties proved to be entirely unsuited for Ontario, owing to
the long season required to reach maturity. The Early Yellow
variety, however, has given good results as a grain producer,
the Medium Green variety for the production of green
fodder. In the average results from growing the Early Yellow
Soy beans for a period of seven years, 17 bushels of seed per
acre have been obtained. In the production of green fodder,
the Early Yellow variety produced an average of 8 and the
Medium Green variety an average of 9.3 tons per acre for the
same length of time.
“The Early Yellow Soy beans were distributed over
Ontario last year for co-operative experiments, and the
average yield of grain produced on thirteen Ontario farms
was 21.4 bushels.
“We believe it would be a decided advantage to Ontario
farmers to grow Early Yellow Soy beans more generally
for the production of grain for feeding purposes, and the
Medium Green Soy beans for putting into the silo with
corn.”
The section titled “Some leguminous crops for green
fodder” (p. 135) contains a table showing 16 varieties of
leguminous crops that have been tested for at least two years
in succession; four of these are soy beans. The ranking,
length (height) of the plants and the yield in tons of green
crop per acre (average for 2 years) are as follows: 2. Medium
Green Soy Beans: 33 inches, 11.68 tons. 6. Early Yellow
Soy Beans: 25 inches, 8.15 tons. 12. American Coffee Berry:
22 inches, 6.68 tons. 16. Extra Early Dwarf Soy Beans: 20
inches, 2.53 tons. Note: Hairy Vetches gave the highest yield,
13.90 tons. “The Medium Green Soy Beans, which stand
second on the list, are an exceptionally fine variety, and we
believe will be a valuable crop to grow for fodder, either for
feeding in the autumn or for mixing with corn for the silo in
order to increase the quality of the silage.”
In the introduction (p. 105) outlines his work in
connection with Field Agriculture, or Agronomy” under
six heads. These include: “2. Carrying on scientific work,
especially in the hybridization of farm plants, along the
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lines of the discoveries of Mendel and the investigations
of De Vries, Correns, Bateson, and others. 3. Directing the
co-operative experiments on 3,135 farms throughout the
Province” (See Annual Report of the Ontario Agricultural
and Experimental Union, bound at the end of this volume).
“4. Delivering lectures to College students and agricultural
conventions–about 100 in number.” He lists how many
lectures were delivered to which kinds of groups.
The section titled “Acknowledgments” (p. 138)
mentions “Mr. L.S. Klinck, a senior student, in assisting with
the farmers’ excursions which came to the College in the
month of June.” Note: Leonard S. Klinck later became an
important soybean breeder and university president. Address:
B.S.A., Director of Field Experiments, Ontario Agricultural
College [Guelph, Ontario, Canada].
162. Zavitz, C.A. 1903. Co-operative experiments in
agriculture. Ontario Agricultural and Experimental Union,
Annual Report 24:10-24. For the year 1902. See p. 11, 13,
15-16, 22-23.
• Summary: A table titled “List of experiments for 1902” (p.
11), under “Grain crops” includes “Testing cow peas and two
varieties of Soy, Soja, or Japanese beans–3 plots.”
In the section on “Reports of Co-operative experiments”
a table titled “Grain crops” (p. 13) shows that 2 tests were
conducted on “Soy beans.” Medium Green (estimated value
80), yielded 1.4 tons/acre of straw and 1,210 lb/acre of grain.
Early Yellow (E.V. 100), 1.7 tons/acre of straw and 860 lb/
acre of grain.
The subsection titled “Soy, soja, or Japanese beans” (p.
15-16) includes a summary and notes: As a rule the Early
Yellow variety seems to be best suited for most parts of
Ontario for the production of grain, and the Medium Green
for the production of green fodder, either to be fed by itself
or to be placed in the silo along with the corn to improve the
nutritive value of the silage.”
In the question and answer session (p. 22-23): “Q: Do
you sow the Soy beans in rows? A: Yes.
“Q: How far apart? A: Twenty-five to twenty-eight
inches.” Address: Director of Experiments, Agricultural
College, Guelph [Ontario, Canada].
163. Brooks, William P.; Church, Frederick R. 1904. Report
of the Agriculturists. Massachusetts (Hatch) Agricultural
Experiment Station, Annual Report 16:110-153. Jan. See p.
111, 115-17, 119-21, 147-48.
• Summary: Discusses the effect of fertilizers on soy bean
yields. “Soy beans, the crop of this year, gave yields of
which the materials [manures and fertilizers] rank in the
following order: barnyard manure, nitrate of soda, dried
blood, sulfate of ammonia. The nitrate of soda ranks
relatively lower this year than in most previous years...”
In comparing manures and fertilizers that furnished
nitrogen to the soil, soy beans were grown in rotation with

non-leguminous crops. The researchers tested “not simply
the relative value of the different nitrogen mixtures, but also
the effect of the legume grown on the no-nitrogen plots upon
the succeeding crop. Accordingly, the soy bean, which is one
of the most successful of the legumes grown as a hoed crop,
was our choice, at it has been several other years during the
process of this experiment.” Nitrogen fertilizers giving the
highest yields of soy beans per acre were: Nitrate of soda
(sulfate of potash): 24.8 bu of beans and 2,080 lb of straw.
Barnyard manure (most of potash used contained in the
manure): 23.8 bu of beans and 2,010 lb of straw. Dried blood
(sulfate of potash): 21.7 bu of beans and 1,225 lb of straw.
Nitrate of soda (muriate of potash): 20.5 bu of beans and
1,700 lb of straw. An abundance of lime in the soil is well
known to be highly important to all legumes. In experiments
from previous years, it was found that the best nitrogen
fertilizers were nitrate of soda (rating 100), barnyard manure
(93.1), sulfate of ammonia (92.0), dried blood (90.8), and no
nitrogen (73.8).
Sulfate of potash has generally given higher yields of
Medium Green soy beans than muriate of potash.
Note: This is the earliest English-language document
seen (Oct. 1999) that uses the term “sulfate of potash” (a
fertilizer) in connection with soja beans. It was later renamed
“potassium sulfate.” Address: 1. Ph.D., Agriculturist; 2.
B.Sc., Asst. Agriculturist.
164. Henderson (Peter) & Co. 1904. Wholesale catalogue
of seeds, plants and bulbs. Implements, tools, fertilizers,
insecticides, books, requisites, etc. (Mail-order catalog). New
York, NY. 40 p. Spring. 27 cm.
• Summary: In the half-page section titled “Farm seeds” (p.
29) we read: “Beans, Soja or soy.
“The Late Variety, 60 lb. per bush. $1.00 peck, $3.00
bushel.
“Early Green Soja, 60 lb. per bush. 10¢ lb., $1.10 peck,
$3.85 bushel.”
Note: This is the earliest document seen (July 2013)
that clearly mentions the soybean variety Early Green. The
varietal name was clearly coined by Peter Henderson & Co.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 & 37 Cortlandt St., New York, New York.
165. Lindsey, Joseph B. 1904. Digestion experiments with
sheep. Massachusetts (Hatch) Agricultural Experiment
Station, Annual Report 16:63-79. Jan. See p. 78.
• Summary: This experiment appears in the “Report of the
Chemist. Part II.–Dairy and Feeding Experiments” (see p.
37, 45). Sheep were fed “soy bean meal” (ground soybean
seeds of the variety Brook’s Medium Green). “This variety
is by far the best suited to northern conditions.” The seed,
which is green in color, was coarsely ground being fed. [Note
that the seeds were not cooked.] “The bean contained 61 per
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cent. of protein and fat, and these two ingredients are shown
to be 91 and 93 per cent. digestible... It is evident from all
trials thus far made that the protein and fat... is very fully
digested.” Address: Ph.D., chemist (foods and feeding).
166. Soule, Andrew M.; Fain, John R. 1904. Crops for the
silo. Tennessee Agricultural Experiment Station, Bulletin
17(1):1-24. Jan. See p. 9-11, 19-20, 23-24.
• Summary: In the section titled “Cost of cultivating silage
crops,” a table gives a detailed accounting of the cost per
acre of various crops. For soy bean silage in 1902: No. of
acres: 2.05. Width of rows: 2.0 ft. Plowing: $2.09. Seedbed
prep: $1.00. Seed: $1.00. Fertilizer: $1.73. Cultivation:
$5.64. Harvesting: $9.59. Total: $21.05. Yield per acre: 9.6
tons. Cost per ton: $2.20. Different figures are also given for
1903. The yield per acre was 5.4 tons (much lower); the cost
per ton was $3.47 (58% higher).
A long section titled “Soy bean silage” (p. 19) includes
its yield per acre (5.4 to 9.6 tons), cost per acre ($2.20 to
$3.47), and the difficulties experienced in trying to mix it
with corn. “In trials made at the Station an unsatisfactory
quality of silage has been made, and unless better results can
be obtained in the future it would not be advisable to use the
soy bean by itself... Even then it is impossible to mix them
satisfactorily.”
A photo (p. 20) shows soy bean silage on a wagon
drawn by two horses, with a man standing on top.
Conclusions: “3. Silage may be made from a great
variety of crops, as corn, sorghum, cowpeas, soy beans,
teosinte, Kafir corn, and clover; but the first two are by far
the most valuable.”
“6. The average cost of a ton of silage from sorghum
was $1.41; from corn, $2.00; from corn and sorghum, 1.86;
and from soy beans, $2.83.”
“8. The cost of growing an acre of sorghum silage was
$19.48; of corn $14.92; corn and sorghum, $19.14; soy
beans, $19.86.”
“14. The Mammoth Yellow soy beans have been made
into silage for two years. The average yield was 7.5 tons.
About a half bushel of seed should be used per acre and
the crop will require 138 days to mature. The cost of a
ton of silage was $2.83. It was black, strong in odor and
not palatable to cattle. Our experience does not favor the
making of silage from soy beans alone. If the crop can be
satisfactorily mixed with corn or sorghum it would make
an excellent quality of silage. The difficulty is to mix it
economically.”
Note 1. This is the earliest document seen (Sept. 2007)
that gives an itemized accounting of the cost of producing
soybean silage.
Note 2. This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Mammoth Yellow.
Address: 1. Director of the Station and Agriculturist; 2. Asst.
Agriculturist. Both: Knoxville, Tennessee.

167. Roberts, H.F. 1904. The signs of spring. Industrialist
(The) (Manhattan, Kansas) 30(22):339-45. March 19.
• Summary: A charming essay on farming, fraudulent
seedsmen, soybeans, etc.
Pages 341-42: “It is amusing to find a number of dealers
advertising the soy-bean under the name of the ‘Japanese
Coffee Berry.’ One catalogue says, ‘This Japanese bean
we find by actual test, when roasted and coarsely ground,
tastes so nearly like Brazilian coffee that the difference is
hardly perceptible.’ Another dealer calls it ‘The German
Coffee Berry,’ and says: ‘While in Germany we took the
greatest pains to look up our great German Coffee Berry,
and to our surprise and pleasure we found it used in almost
all hotels and restaurants in Switzerland, Germany, Holland,
and France. They use large quantities, mixing it with Rio
and other genuine coffee, and we predict that no novelty
offered in years will meet with such a hearty reception as the
German Coffee Berry. It is the poor man’s friend and the rich
man’s delight; ripening in Wisconsin and the Dakotas in 4½
months.”
“But he has still another, that he designates by the
grotesque name of ‘Japanese Jaavaa Coffee,’ that appears
to be nothing more than another variety of soja bean.
Concerning this wonderful plant he announces: ‘Travelers
in Corea and Japan and missionaries on duty in these
countries have long referred to a berry that was used there
as a coffee substitute. Customers have written us regarding
this coffee. Some call it Idaho Coffee, the Colorado Coffee,
the California Java, and Domestic Coffee Berry. We obtained
a supply of seed, have grown it here in the North, and find
that in some respects it is superior to our Great German
Coffee Berry, and we offer it as a fit companion to this most
remarkable novelty in the coffee substitute line. The berry
is larger, is different shaped, and the growth of the plant
is somewhat different from the German Coffee Berry. It is
certainly a healthier drink than genuine coffee, and we are
sure that those using same will not regret it.’
“The ‘Jaavaa’ comes fifty cents higher by the pound than
the ‘German.’ Why not, with such a title? The odd part of the
matter is that the self-same dealers in other places in their
catalogues offer for considerably less the same article under
its legitimate name, the soja or soy-bean.”
168. Country Gentleman. 1904. Grazier and Breeder: Rape
and soy beans (Letter to the editor). 69(2669):278. March 24.
• Summary: “Eds. Country Gentleman–Kindly give me
information as to the value of Dwarf Essex rape and soja
beans as forage crops; also if of value, as to cultural details. I
want the rape for sheep to feed from as it grows; the beans to
use as ensilage. J.L.P. Millbrook, N.Y.
“[Answer by Prof. Thomas F. Hunt].
“The rape plant is one of the most valuable of our ‘catch
crops,’ especially for sheep feeding...”
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“The soja bean is an acceptable forage plant where it can
be successfully grown. Three conditions appear necessary for
the successful culture of soja beans–(1) warm weather, (2)
the presence of organisms which make possible the nodules
upon the roots, (3) the right variety. The last two seasons
have been decidedly unfavorable for their growth in New
York State, and if we had to make up the case on the results
of these years, we would probably have to decide against
them. It is believed, however, that by a careful selection of
varieties they may be yet successfully grown in this state
[New York].
“There is a greater difference in time of ripening of
different varieties of soja beans apparently, than between
different varieties of corn. The medium-early green
[Medium-Early Green] is now generally considered the most
promising variety, especially where grown for seed, although
in some experiments at Cornell University common southern
white has produced the most forage. The soja bean seems
to be the most susceptible to the influence of the presence
of the nodule-producing organisms of any of the legumes
so far tried in this country. It is less likely to be inoculated,
and it shows the influence of nodules on poor soils in a more
marked degree than other legumes. Experience seems to
show that where they have been grown for one or two years,
they do better than when first sown. The first year they may
perhaps bear a very few nodules, while the next year they
bear more, and then perhaps the year after many more.
“The Department of Agriculture at Washington is
preparing to furnish little ‘cakes,’ something like yeast cakes,
which contain the proper organisms. These may be dissolved
in water and applied to the seed before planting, according
to directions furnished. The department is now booking
orders–first come, first served, until the supply is exhausted.
Those who are planting soja beans for the first time will find
it worth while to try this.
“Soja beans should be planted in drills 28 to 30 inches
apart, aiming to get plants about 6 to 8 inches apart in the
row. This will take about 30 pounds of seed per acre. The
seed should be planted about the same time or a little later
than corn.
“It is said that the farmers about Hamilton are growing
soja beans in the same hill with the corn for ensilage, and
are quite enthusiastic over the results. We understand the
rule is to plant about two bushels of corn to one bushel of
the soja beans. While there is a difference both of opinion
and practice, we are informed that the consensus of opinion
is in favor of simply mixing the two together and taking the
chance of the proper mixture getting in each hill. Of course
the proper mixture does not always get into every hill, but
seems to do so sufficiently often to satisfy many who have
tried it. One man who does not believe in this practice has
fitted up a hand planter with two compartments, so that he
can plant both separately and together. Some have objected
to soja beans with corn on account of the difficulty of cutting

with a corn harvester. It is probably too soon to predict
whether it will generally be found good farm practice to raise
the soja beans separately or with corn. It is largely a question
of yield. If more forage can be raised by growing separately,
there is no difficulty about mixing when filling the silo. It is
the hope of the writer, however, that soja beans may be found
successful as a seed crop rather than as a forage crop.”
169. Flat Black: New U.S. domestic soybean variety.
Synonym: Flat King (Morse 1948). 1904. Renamed Flat
King by May 1907. Seed color: Black.
• Summary: Sources: TenEyck, A.M.; Shoesmith, V.M.
1904. “Farm department: Crop experiments in 1903.” Kansas
Agric. Exp. Station, Bulletin No. 123. p. 179-239. March.
See p. 196. Issued May 1904. Table VI shows that the soy
bean variety named “Flat Black,” U.S. 1293-1, obtained from
the U.S. Department of Agriculture, was one of more than
20 varieties grown in Kansas. It took 117 days to mature, the
average plant height was 22 inches, the number of pods was
large, the non-dehiscence percentage was 90% (i.e. 90% of
the seedpods did not split open upon to discharge their beans
upon maturity), and the yield of beans was 9.00 bushels per
acre (about average).
Ball, Carleton R. 1907. “Soy bean varieties.” USDA
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27.
See p. 16. “Flat King” is black seeded and late maturing,
with large seeds. “The name is given on account of the
much flattened seeds and the large size of seeds and plants.
Numbers and sources of lots grown: Agrost. No. 1293, S.P.I.
6312; S.P.I. No. 6312, ‘Flat Black,’ Japan; S.P.I. No. 8497,
grown from S.P.I. No. 6312; S.P.I. No. 9410, grown from
S.P.I. No. 8497; S.P.I. No. 17252, grown from Agrost. No.
1293-2.”
Bailey, L.H. ed. 1907. Cyclopedia of American
agriculture. Vol. II. “Crops.” New York and London:
Macmillan & Co. xvi + 699 p. See p. 585. “Flat Black” is a
late-maturing variety.
Morse (1948) says: “Flat Black–Same as Flat King.”
170. Henderson (Peter) & Co. 1904. American farmers’
manual (Mail-order catalog). New York, NY. 45 p. March. 28
cm.
• Summary: In the section titled “Farm seeds,” page 34 is
devoted entirely to soja beans–by far the largest coverage
yet in a Henderson catalog. In the top half of the page, a
photo shows a man, wearing a suit and hat, standing in a tall
“Field of Early Soja Beans at Central Experimental Farm.
Ottawa, Canada.” In the lower right corner of this photo is
an illustration (which first appeared in the 1899 issue of this
manual) of a soja bean plant with a cluster of pods in the
upper left corner. On a banner is written “Henderson’s Early
Soja Bean.”
The bottom half of the page, titled “Early Green Soja
or soy beans” sing’s the plant’s praises. “Soja beans have
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attracted much attention in recent years on account of their
high feeding qualities, but all were too late to be of value
in the Northern States. This early green variety has proved
its earliness and value in the Northern States by not only
producing large fodder crops, but ripening the seed as far
north as Massachusetts. It is worthy of a place on every farm,
either as a grain crop or fodder crop to feed green, or for
the silo. The grain is the richest known vegetable substance,
and when ground and fed to cattle gives a milk richer and
better than cotton seed or other meal. For ensilage it forms
a complete, balanced feed ration. While corn is the most
serviceable crop for ensilage, though ever so well preserved
as to succulence, odor and flavor, it is incomplete feed for
cattle, being deficient in albuminoids or protein (the flesh
formers), as well as fat. This deficiency has hitherto been
supplied by feeding, in addition to the corn silage, such grain
as oats, wheat, etc. or concentrated feeds, such as meal,
oil cake, or some other commodity, rich in the elements in
which corn silage is grown on his own farm, at small cost, a
combination which fournishes a wholesome, economical and
completely balanced feed for milch cows. This combination
should be composed of two parts millet or corn to one part
Soja Beans, grown separately, but mixed thoroughly, at
the time of cutting and filling of the silo. This combination
ensilage develops a most agreeable aromatic odor and is
greedily relished by cattle
both dairy cows and fattening stock. It certainly will be
generally used by all up-to-date farmers and dairymen and
will revolutionize the dairy industry of the United States.
We do not recommend the feeding of this combination to
the entire exclusion of grains or other concentrated feed. We
recommend that grain be fed occasionally as a change, but
four-fifths of the grain bill can be saved. We recommend all
farmers to plant this year at least an acre or two of our Early
Green Soja Beans and an equal area of Japanese millet, to
test and prove for themselves the value of the combination,
and we are confident that, thereafter, all who try it will each
year grow a larger acreage. Planted the latter part of May, in
latitude of New York, the Beans are ready for harvesting in
about 100 days. Japanese Millet comes quicker to maturity
than Soja Beans, and on the authority of Prof. W.P. Brooks,
of Hatch Experiment Station, Mass. [Massachusetts], should
be sown from four to five weeks later, so as to be in the best
condition for the silo, along with the Soja Beans. Sow the
beans from the middle to end of May, and the Millet from the
last week in June till the first week in July; both will then be
ready for the silo about the end of August.
“Planted in rows 2½ feet apart, 6 to 8 plants to the
foot of row, requiring three pecks per acre, they yield 15 or
20 tons per acre of fodder very rich in flesh formers. For
green feed, use from time of blossoming till pods are well
filled; for the silo, cut as soon as most of the pods are well
filled, and cut into ½-inch to 2½-inch lengths. They are soil
enrichers, gathering nitrogen from the air same as clover, the

roots being crowded with tubercles, which give them this
power. (See cut.) 10 c. lb., $1.10 peck, $3.86 bushel of 60
lbs.; 10-bushel lots, $3.75 bushel.
“Late Soja Beans.–A month later than the early variety;
should not be used north of Virginia. $1.00 peck, $3.00
bushel.”
A sidebar to the right of the text proclaims in large
letters: “Valuable for either fodder or grain. Produces
enormous crops as far north as Canada, ripening seed as far
north as Massachusetts. Especially valuable (in combination
with Japanese Millet and fodder corn) for ensilage, supplying
the albuminoids or flesh-forming food. A great soil enricher,
gathering nitrogen from the air.”
Note: This catalog contains both black-and-white
photographs as well as some black-and-white text
engravings.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 & 37 Cortlandt St., New York.
171. TenEyck, A.M.; Shoesmith, V.M. 1904. Farm
department: Crop experiments in 1903. Kansas Agricultural
Experiment Station, Bulletin No. 123. p. 179-239. March.
See p. 193-96. Issued May 1904.
• Summary: Because early 1903 was unusually wet, “it was
considered essential to undertake some experiments in the
late planting of corn and forage crops–such as spring wheat,
Kafir-corn, sorghum, soy beans, cowpeas, and millet.
The section titled “Varieties of soy beans” (p. 193-96)
describes a variety trial. The “soy-bean ground was harrowed
twice with the smoothing-harrow, three times with the Acme
harrow, and once with the disk-harrow, lapping half. The soy
beans were planted June 15, at which time the soil was in
good condition, being free from weeds and finely pulverized
at the surface. The beans were planted with the disk-drill
in rows thirty-two inches apart, the size of the plots being
0.067 acre... The crop was harvested with the bean-harvester
or by hand. The more important data secured in this trial are
given in table VI,” titled “Varieties of soy beans” (p. 196).
Twenty-six varieties were tested. This table gives the variety
name, source (where form), days to mature, average height
in inches, number of pods, non-dehiscence, and yield of
beans in bushels per acre. The top-yielding varieties have an
asterisk (*) before the variety name and the yield (in bushels/
acre after the name). From the Kansas College farm: Green,
* Early Yellow (14.80). From Evans Seed Company: * Ito
San (14.56), Medium Green, Olive Medium, Ogema, Early
Brown. From N.H. Hammond & Co.: Medium Green, * Ito
San (15.70), Extra * Early Black. From the U.S. Department
of Agriculture: Ito San–U.S. No. 1313 (14.80), Medium
Green–U.S. No. 1312-1, * Yellow–U.S. No. 1308-1 (15.10),
Medium Early Green–U.S. No. 1306-1, Southern–U.S. No.
1307-1, Early Black–U.S. No. 1304-1, Early Black–U.S. No.
13013-1, * Green Samarow–U.S. No. 1302 (14.50), Late
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Yellow–U.S. No. 1300, * Small Yellow–U.S. No. 1299-1
(15.80), Large Yellow–U.S. No. 1296-1, Yellow–U.S. No.
1294-1, Flat Black–U.S. No. 1293-1, Small Brown–U.S. No.
972-1, Small Black–U.S. No. 964-1, Early Green–U.S. No.
912-1.
The text summarizes (p. 195): The highest yield was
15.8 bushels per acre, while the average yield for the 26
varieties was 8.45 bu/acre. “The Ito San and Early Yellow
varieties, which are the same or very closely related, made
by far the highest yields, averaging 12.06 bushels per acre, as
compared with 6.54 bushels per acre for the remainder of the
varieties. The six best producers of these promising varieties
made an average yield of 15.3 bushels per acre.”
Note: This is the earliest document seen (Nov. 2020) that
clearly mentions the soybean varieties Flat Black, or Green.
Address: 1. B.Agr., Agriculturist; 2. B.S., Asst. [Manhattan,
Kansas].
172. Wood (T.W.) & Sons. 1904. Are headquarters for: Cow
peas and soja beans (Ad). Washington Post. April 13. p. 15.
• Summary: “Mammoth Yellow Soja Beans unquestionably
make the richest and most nutritious feed crop grown on the
farm. Equally valuable grown either as a hay crop or for the
beans. Better than linseed or cotton seed meal for fattening
stock.
“Full information about these valuable crops in Woods
Seed Book for 1904. Write for it and Special Price List of
Seasonable seeds.
Note: This ad also appeared in the April 17, 20, 24, 27,
and May 4 and 8 (p. 2) issues of this newspaper.
Question: How was soybean meal made? Were the
soybeans cooked? How and for how long? Address:
Richmond, Virginia.
173. Green: New U.S. domestic soybean variety. Synonym:
Guelph (Ball 1907). 1904. Seed color: Green.
• Summary: Sources: TenEyck, A.M.; Shoesmith, V.M.
1904. “Farm department: Crop experiments in 1903.”
Kansas Agric. Exp. Station, Bulletin No. 123. p. 179-239.
March. See p. 196. Issued May 1904. Table VI shows that
the soy bean variety named “Green,” obtained from the
Kansas college farm, was one of more than 20 varieties
grown in Kansas. It took 107 days to mature and the yield of
beans was about average–10.20 bushels per acre.
Ball, Carleton R. 1907. “Soy bean varieties.” USDA
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27. See
p. 27. The “List of synonyms” states that Green is a synonym
for Guelph; only Guelph is described in this Bulletin.
174. Wood (T.W.) & Sons. 1904. Headquarters for cow peas
and soja beans (Ad). Southern Planter (Richmond, Virginia)
67(5):345. May.
• Summary: This ad (1/6 page) states: “Mammoth Yellow
Soja Beans unquestionably make the richest and most

nutritious feed crop grown on the farm. Equally valuable
grown either as a hay crop or for the beans. Better than
linseed or cotton seed meal for fattening stock.
“Full Information about these valuable crops In Wood’s
Seed Book for 1904.
“Write for It and Special Price. List of Seasonable
Seeds.” Address: Seedsmen, Richmond, Virginia.
175. Hartford Courant (Connecticut). 1904. Timely hints to
farmers:... Soy beans as a balance. June 3. p. 9.
• Summary: Basic information about soy beans from many
sources: “At the Kansas Experiment Station one part soy
beans and five parts Kaffir corn mixed makes double the
amount of pork over Kaffir corn alone.”
“There appear to be at least three varieties of the soy
bean–The Early Yellow, the Medium and the Mammoth.
The Medium Green is a good all around variety, but at the
Kansas experiment station the Early Yellow gave the best
satisfaction.”
176. TenEyck, A.M. 1904. The roots of plants. Kansas
Agricultural Experiment Station, Bulletin No. 127. p. 197252. June. (Issued March 1905). See p. 222-23, 245-46.
• Summary: The section titled “Soy-bean roots” (p. 22223) states: “The sample of soy-bean roots shown in plate 17
was taken August 14, fifty-five days after planting, just as
the pods were beginning to form. This is the Early Yellow
variety...” The root development was very meager. Some
roots reached a depth of about 2½ feet, but there was a very
small and short lateral growth at this time. Then 83 days after
planting: “The root system is not extensive, the bulk of the
roots being between four and twelve inches from the surface.
No tubercles were found on the roots of these plants.
“The small root growth of soy beans indicates that the
crop should be planted thicker than is the usual practice,
in order to get the largest production from the land; also,
since this is a legume crop, which, with the required bacteria
present, takes its nitrogen from the air, a thicker growth of
plants would leave more roots in the soil, and hence a greater
supply of humus and nitrogen for the use of succeeding
crops. Such tests as have been made at this station indicate
that the soy bean is not a great exhauster of soil moisture.”
Photos show: (1) Soy-bean roots, fifty-five days after
planting (p. 245). (2) Mature soy bean plants and their roots
(p. 246). Address: B. Agr., Agriculturist.
177. Potts, H.W. 1904. Hawkesbury District farm notes.
Agricultural Gazette of New South Wales 15(12):1232-36.
Dec. 2.
• Summary: The section titled “Soy bean” states (p. 1235):
“Soy bean is a leguminous plant grown for both forage and
grain, and can be planted under similar conditions in relation
to climate, cultivation, and soil as maize. It will produce
good returns on light soils, but prefers a soil somewhat heavy
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and rich in potash, lime, and phosphoric acid. The Early
Yellow variety seems the best. The amount of seed required
is from ½ to 1 bushel per acre; and constant, shallow
cultivation is needed until the plant is fully matured.”
178. Dammann & Co. 1904. General price list: Of vegetable,
farm, tree, conifer, palm, flower and other seeds, canna roots,
Italian fruit trees, novelties of seeds &c. &c. San Giovanni a
Teduccio (near Naples), Italy. 64 p. 26 cm. [Eng]
• Summary: In section I, “Vegetable seeds,” the section titled
“Soja-Beans (Soja hispida)” lists five varieties, sold by the
pound (lb) or hundredweight (cwt = 112 pounds), as follows:
Yellow 4 pence/lb or 27 shillings/cwt. Brown 4 pence/lb or
30 shillings/cwt. Black 4 pence/lb or 30 shillings/cwt. Green
Samarow (extremely early and prolific) 5 pence/lb or 33
shillings/cwt. Giant yellow Santa Margherita (of enormous
growth; beans very large, extremely prolific) 6 pence/lb. Not
available in cwt. quantity.
This is catalog No. 145. 1904-1905. Illustrations on the
front cover show: (1) The great seal of Italy (at top center).
(2) Four large Melon Therapia growing in a field (between
the two lists of awards).
The inside front cover is filled with “Conditions of sale
and important remarks.” The cable address is “Dammann.”
On the back cover two half-page illustrations show (1)
The company’s offices, a two-story stone building. (2) The
metal gates, stone pillars and tall stone walls at the entrance
to the trial grounds (15 acres).
Location: National Agricultural Library (NAL),
Beltsville, Maryland. Special Collections. 63.5 Germany
1900.
Note 1. This is the earliest Dammann & Co. catalog
owned by NAL that mentions soybeans, which are also
listed in the catalogs for 1907 and 1910. NAL does not own
Dammann & Co. catalogs earlier than this one, nor from
1914 to 1923.
Note 2. It is also the earliest English-language document
seen (Sept. 2000) stating that Dammann & Co. is selling
soybeans. Address: San Giovanni a Teduccio (near Naples),
Italy.
179. Evans Seed Co., Inc. 1904. 1904 retail price list:
Northern grown legume, forage plant, grain and grass seeds
(Mail-order catalog). West Branch, Michigan. 24 p. 23 cm.
• Summary: A black-and-white photo on the cover shows a
man, a woman, and a child (little girl) standing in a “Field
of soys and pearl millet at West Branch, Michigan.” Below
that is written in large letters: “Our northern grown seeds are
unequalled for hardiness, earliness, vigor, high germinating
power and purity.” Printed by Herald-Times Print., West
Branch, Mich. At the top of the cover in small letters:
“44º12’ North Latitude.”
Contents: Note to the American Farmer and Stockman.
Our terms. Legume seed department. Soy beans. Cow

peas. Field peas. Garden peas. Beans (Phaseolus vulgaris).
Spanish field pea (Lathyrus sativus). The vetches (Vicia
villosa and V. sativa). Velvet beans (Mucuna utilis). Lupines
(Blue and Large White). Faba or Broad Beans (Vicia faba).
Lentils (Lens esculenta). Pea nuts (Arachis hypogœa).
The clovers. Northern Grown Grain and Forage Plant
Department: Field corn, Russian emmer (Triticum spelta).
Spring wheat. Oats. Barley (Hordeum vulgare). Japanese
barnyard millet (P. [Panicum] Crus Galli). East India pearl
millet (Pennisetum spicatum). Teosinte (Reana luxurians).
New legumes for 1905 (the Japanese Muroran bean is a
forage crop that is earlier than the earliest soy or cow pea).
Grass seeds: Timothy (Phleum pratense) and Orchard grass
(Dactylis glomerata). Meadow fescue (Fescuta pratensis).
Awnless brome (Bromus inermis). Red top (Argostis
vulgaris). Kentucky blue grass (Poa pratensis). Root seeds.
Seed potatoes. Bacteriated soil (“sand containing the bacteria
adapted to peas, soys, cow peas, vetches, lentils, broad beans,
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lupins, etc. Sold in new 16-oz. cotton bags at $1.50 per 100
pounds. Not less than 100 pounds will be sold). A paradise
for pork (Also called “hog heaven,” it is a “combination
crop.” “Some plant corn, soys and mangels or sugar beets
in alternate rows”). Chemical analysis vs. cow analysis [of
feeds] (“All authorities, chemists and cows included, agree
that the soy bean is the most digestible of all concentrated
foods. And palatability–convince yourself. Plant an acre of
soys and when they are ripening turn in your stock, your
cows, horses, hogs, sheep, turkeys, ducks and chickens.
They will tell you all about the palatability of the soy bean).”
Standard of weights in Michigan: Beans, soy: 8-16 quarts of
seed required per acre. Weight per bushel: 60 lb.
The note (p. 2) “To the American Farmer and Stockman”
begins: “Greeting: It has always been our aim to be
something more than seed sellers–or merchants.” It states in
detail the company’s strong commitment to quality seeds.
“Our terms are invariably net cash with order.” The first
section (p. 3+), titled “Legume seed department” begins:
“From ancient times down to the present certain plants have
been used for the purpose of renovating and maintaining
the fertility of soils... It was not until 1888 that a German
scientist discovered by which process these plants enrich
the soil. Briefly, legumes are plants having the power, by
aid of certain bacteria, of converting atmospheric nitrogen
into nitrates available for plant food, and of storing it up in
root nodules, or tubercles. We do not yet know whether this
process is a mechanical or chemical one.”
However, we do know that nitrogen, one of the vital
elements of plant food, is the most elusive, the most
expensive to buy and the most difficult to retain of all the
elements that go into the production of any crop. We know
that a crop of soys, peas, clover, or vetches enriches the soil
by adding to the available nitrogen. It is absolutely true that
the nitrogen removed from an acre of land by a crop of oats,
corn, wheat or timothy often exceeds in value the entire cost
of producing a crop of legumes. There can be no greater folly
in farming than the continued production of cereals without
a rotation in which legumes form a part, and the shorter the
rotation the better for the land and the bank account... The
Leguminosœ includes beans, peas, vetches, clover, lentils,
cow peas, soys, faba, lupins, etc.”
The subsection titled “Soy beans (Glycine hispida)” (p.
4-7) gives the most information about this crop to be found
in any American seed catalog up to this time. “German, Soja.
Japanese, daidzu [daizu]. Next to wheat this is probably
the oldest of cultivated plants. It is mentioned in Chinese
writings prior to 500 B.C., and remains to this day one of the
staple crops of China and Japan. It was originally introduced
into America about 1925-30, but failed to attract attention
to its merits. It was not until the researches and experiments
of Profs. Brooks [Massachusetts] and Georgeson [Kansas],
within the past fifteen years, that the true value of soys
became known. Since 1896 they have grown more rapidly in

popularity than any crop ever introduced into America. Soys
contain a higher percentage of protein in more digestible
form, than any other farm product, and at a fraction of the
cost of the so-called ‘concentrated feeds.’” A table shows
a nutritional analysis of five varieties of soys made by the
Michigan Experiment Station [published in Bulletin No.
199, April 1902, p. 173]. Ito San and Medium Early Yellow
contain the most crude protein (41.04% and 41.52%). A
photo shows two uprooted soybean plants, each covered with
pods.
Page 5 continues: “Soya are as easy of culture as
common beans, cow peas, or corn. They succeed on any
soil that will produce corn. They will withstand drouth
and wet weather that would ruin most of our staple crops,
and will pass uninjured through frost that kills corn to the
ground. This has been demonstrated hundreds of times
here in Michigan. Scores of seedsmen catalogue soys with
southern seed, generally the Mammoth Yellow. Such seed
can be bought for $1.00 to $1.25 a bushel, but is absolutely
worthless north of the Ohio river. We are the pioneers of the
soy seed business at the north; have grown and sold them for
the past 8 years [since about 1896]. We have not a bushel of
soys grown outside of Michigan.” “Evans’ soys are known
the world over. We sold them last year in England, Germany,
Guiana [incl. British Guiana?], West Indies, Hawaii, Mexico
and Canada.
Page 6 continues: “Plant soys in drills 28 to 30 inches
apart, using 8 to 16 quarts seed per acre, according to variety
and use. For ensilage, they may be planted with corn, but
we believe it is more satisfactory to grow the two crops
separately and mix them as they go through the cutter.” The
subsection titled “Varieties” gives details on each of the
following: Ito San (named by Mr. Evans in honor of Marquis
Ito, the Japanese statesman), Early Black or No. 6 (originated
by Mr. Evans), Ogema, or Evans No. 9, Medium Early
Green, Olive Medium (created and introduced by Evans),
Medium Early Black.
Concerning: “Ogema, or Evans No. 9. Originated by
Edw. E. Evans and offered for the first time last season. It is
a cross of Dwarf Brown and No. 6 and is unquestionably the
earliest of all soys. It can be planted later and farther north
than any other variety. Beans dark chocolate color. Season
65 to 75 days. Stock limited.” Ogema is the company’s most
expensive variety, selling for $7.50 per bushel, vs. $3.50 per
bushel for most other varieties.
A table titled “Prices of soy beans” (p. 7) gives the
prices of 12 varieties. The first seven are sold in quantities of
one packet, quart, 4 quarts, peck, ½ bushel, and bushel. Most
sell for $3.50/bu, but the price ranges from $3.00/bu for Ito
San and Medium Early Yellow to $7.50/bu for Ogema. These
seven are: Ito San, Ogema (earliest), Medium Early Green
(general favorite), Olive Medium, Medium Early Black,
Early Black (Evans No. 6), Medium Early Yellow. The
last five varieties sold (all new) are: Dwarf Brown, Gosha,
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Rokugetsu [Rokugatsu?], Bakaziro [Bakajiro], and Hankow.
Each is available only in the packet size at $0.15 per packet.
On the last page of the catalog is a full-page order sheet.
Note 1. This is the earliest document seen (Aug. 2002)
which mentions that turkeys eat or are fed soybeans.
Note 2. This is the earliest document seen (Nov. 2020)
that mentions the following soybean varieties: Dwarf Brown,
Hankow, Ogemaw, or Mammoth Yellow (one of three
documents).
Note 3. This is the earliest (and only) English-language
document seen (Nov. 2020) that uses the word “bacteriated”
to refer to soil containing nitrogen-fixing bacteria.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
West Branch, Ogemaw Co., Michigan.
180. Hankow: New U.S. domestic soybean variety. 1904.
Seed color: Brown with black banding or mottling, hilum
black.
• Summary: Sources: Evans Seed Co., Inc. 1904. 1904
retail price list: Northern grown legume, forage plant, grain
and grass seeds. West Branch, Michigan. 24 p. See p. 7. A
table titled “Prices of soy beans” lists 12 varieties, including
Hankow, a new variety, which retails for 15 cents per packet.
Wiancko, A.T.; Fisher, M.L. 1907. “Soy beans, cow
peas, and other forage crops.” Indiana (Purdue) Agric.
Exp. Station No. 120. p. 437-60. March. “Hankow–Foliage
green, fairly abundant and rather coarse. Stems coarse,
fairly upright, 30 inches high, 7 to 9 long branches. Pods
scattering, not numerous. Beans black in color, flattish
ellipsoidal in shape, large, 107 per ounce. Ripens about Oct.
15, or in about 145 days. Ripe pods shatter easily and will
not bear exposure in the field.”
Ball, Carleton R. 1907. “Soy bean varieties.” USDA
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27. See
p. 11, 13, 19-20. “Classification–Key to the varieties (p. 11):
III. Mottled seeded: 1. Identical with Riceland, except in
color of the elongated seed = Hankow.” “The description and
notes already given for the Riceland apply equally well to the
Hankow variety, except for the color of the seeds. Both were
obtained in China at the same time and place and were noted
as being grown in the same way for the same purpose. In all
the tests made they have behaved exactly alike. The seeds
are of medium size, rather narrowly elliptical, 4 to 5½ mm.
wide by 6 to 8 mm. long, 5 to 6½ mm. being a common size.
The ground color is light to medium brown and the mottling
is black. The black is present usually as a more or less
sharply defined patch or saddle of varying size and elliptical
shape on either side of the ‘eye,’ or hilum. In addition,
there are usually one or two narrow or broader eccentric
lines or stripes of black outside the patch and parallel to
its edge, thus forming a broken ellipse near the margin of
the flattened seed. The two sides of a bean are frequently
unlike in their markings. S.P.I. No. 9344, from China, has

very similar seeds, rather plumper, and much discolored,
but with more dark color than in the variety just described.
The black is usually massed as a saddle around the eye and
extending outward over about half or more of the surface.
This serial number has not been tested by the writer, and its
characteristics are not known. The name is derived from the
city of Hankow. Numbers and sources of lots grown–Agrost.
No. 972, S.P.I. 6559, from Chiu Niu (near Hankow), China.”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 40. Seed
color: Brown, more or less banded with black. S.P.I. No.
6559. “From near Hankow, Hupeh, China, 1901.” Address:
USA.
181. Moore, R.A. 1904. Experiments with grain and forage
plants, 1899-1903. Wisconsin Agricultural Experiment
Station, Annual Report 20:263-83. For the year ending June
30, 1903. See p. 271-75.
• Summary: In Part 1, “Tests of grains,” the author states (p.
263) that he first grew soy beans at the Experiment Farm in
1900; he does not list them among the 4 crops he tested in
1899.
In Part 2, “Tests for forage plants–Soy beans” (p. 271)
he discusses the early history of the plant in Asia, America,
and Wisconsin, description of plant, method of planting, and
harvesting and threshing. “The plant was introduced into this
country by Professor Georgeson of the Kansas Agricultural
College and has become an important plant in the agriculture
of Kansas and the southern states. In the United States it
is used chiefly as an animal food and a soil renovator.” He
also notes that tests with soy beans are discussed in the 17th
annual report for the year 1900 (p. 237-38), and in the 18th
annual report for 1901 (p. 252-53).
On page 273 he states: “Soy beans were first grown at
the Wisconsin Experiment Station in 1899 and each year
since the acreage and the number of varieties tested have
been increased. The tests at this station have been made for
the purpose of determining their value as a forage plant and
of finding out which varieties if any, were adapted to our soil
and climate.
“Twenty-nine varieties have been on trial, of these the
Michigan Green seems especially adapted to be grown with
corn for silage. This is a medium early variety and is noted
for its height and great growth of foliage...
“G.C. Humphrey, Professor of Animal Husbandry,
has ten tons of soy beans cut for silage this season in order
to test their value for dairy cows, and the outcome of the
experiment will be watched with interest.”
The author then gives a description of the soy bean
plant, and the method of planting, harvesting, and threshing.
When planting a large quantity of seed, “a grain drill can
be used by stopping some of the intervening spouts so as to
have the soy beans the proper distance apart [30 inches]. A
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corn planter can be used to advantage and the seed sown the
usual distance allowed for corn...” Harvesting and threshing:
“Where grown for hay or silage the mower can be used to
advantage. When harvested for seed the usual method has
been to pull the plants by hand which entails an unusual
amount of labor; the self-binder, and mower have been used
with partial success at the Station...”
“Ten varieties of soy beans were received in 1903 from
the Minnesota Experiment Station and three from E. Evans,
West Branch, Michigan, and tested on the experimental plots.
As the plots planted were very small no record of the amount
of beans grown per acre was kept. These varieties will be
grown next season to test the yield.”
A large table (p. 275) shows the following information
about 16 soybean varieties tested for seed yields during
1901-1903, inclusive: Variety name Wisconsin number,
origin of seed, date received, seed yield per acre each year,
average yield per acre, average days to mature, average
weight per measured bushel, and remarks. In 1901, the
Michigan Green variety was received from C.D. Woodbury
of Michigan. In 1902, two varieties (Wisconsin Black, and
U.S. No. 4913) were received from the U.S. Department
of Agriculture, and seven other varieties (Ito San, Medium
Early Black, Early Brown, Medium Early Green, Early
Yellow, Early Black, and Evans’ Special) were received from
E.E. Evans of West Branch, Michigan. In 1903, six varieties
(U.S. No. 4914, 4912, 8422, 8423, 9408, and 9407) were
received in 1902 from the U.S. Department of Agriculture.
The highest two-year average yield was from Ito San (33.4
bu/acre). Three varieties were cut green for silage.
Two photos (p. 279) show “the development of nodules
on the roots of soy beans as a result of inoculation of the soil
with the proper bacteria. The plant on the left grew on soil
that was inoculated and that on the right on soil that was not
inoculated.”
Note: This is the earliest document seen (Nov. 1999)
that contains the word “Agronomist.” The word was next
used in Mississippi in 1905. Address: Agronomist [Madison,
Wisconsin].
182. Ogemaw (or Ogema): New U.S. domestic soybean
variety. Synonyms: Crossbred No. 6, Ogema (Ball 1907).
Dwarf Brown (Morse 1948). Ignotum (USDA 1957). 1904.
Seed color: Brown (chocolate).
• Summary: Sources: Note: The soybean variety Ogemaw
was clearly introduced in 1902 (see below) however the
earliest document we have seen in which it is mentioned is
1904.
Evans Seed Co., Inc. 1904. 1904 retail price list:
Northern grown legume, forage plant, grain and grass seeds.
West Branch, Michigan. 24 p. See p. 6-7. Varieties: “Ogema,
or Evans No. 9. Originated by Edw. E. Evans and offered for
the first time last season. It is a cross of Dwarf Brown and
No. 6 and is unquestionably the earliest of all soys. It can be

planted later and farther north than any other variety. Beans
dark chocolate color. Season 65 to 75 days. Stock limited.”
Ogema is the company’s most expensive variety, selling
for $7.50 per bushel, vs. $3.50 per bushel for most other
varieties.
Smith, C.D.; Robison, F.W. 1905. “Observations on
the influence of nodules on the roots upon the composition
of soy beans and cowpeas.” Michigan Agric. Exp. Station,
Bulletin No. 224. p. 125-32. May. See p. 131-32. The
“Ogemaw,” which was grown and tested in 1904, “is an
earlier sort, fairly certain to ripen in an average year.” The
source of the “Ogemaw” variety is not given.
Smith, Clinton D. 1905. “Legumes other than alfalfa.”
Michigan Agric. Exp. Station, Bulletin. No. 227. p. 165-84.
June. See p. 2, 172-75, 180-83. The source of the “Ogemaw”
variety is not given.
Wiancko, A.T. 1907. “Results of cooperative tests of
varieties of corn, wheat, oats, soy beans and cow peas.”
Indiana (Purdue) Agric. Exp. Station, Bulletin No. 117. p.
367-94. Feb. “The Ogema is a rather small, early maturing
variety, requiring about 95 days to mature seed... This
variety was included in the tests in northern Indiana with the
thought that it might be found useful where late planting is
necessary.”
Wiancko, A.T.; Fisher, M.L. 1907. “Soy beans, cow
peas, and other forage crops.” Indiana (Purdue) Agric. Exp.
Station No. 120. p. 437-60. March. See p. 453. “Ogemaw.–
Foliage medium green, not very abundant. Stem rather
strong, upright, 18 to 24 inches high, with 4 to 5 short
branches. Pods fairly well distributed, but mostly on main
stems, rather close to ground. Beans brown in color, ovoid in
shape, 168 seeds per ounce. Beans ripen about August 22, or
in about 95 days. Ripe pods shatter easily and the crop must
be closely watched, as many of the pods burst open as soon
as ripe and half the seed may be lost by delaying the harvest
a single day.”
USDA Bureau of Plant Industry, Bulletin. 1907. “Seeds
and plants imported during the period from December, 1903,
to December, 1905. No. 11. S.P.I. Numbers 9897-16796.”
No. 97. March 15. 255 p. See p. 145. “13502. Ogema
[Ogemaw]. Received from Mr. Edward E. Evans, West
Branch, Michigan, May, 1904. (Agrost. 1992.)”
Ball, Carleton R. 1907. “Soy bean varieties.” USDA
Bureau of Plant Industry, Bulletin No. 98. p. 11, 13, 1718. “Classification–Key to the varieties (p. 11): II. Brown
seeded: 1A. Early, pods over 1½ inches long, seeds large,
8 to 9 mm. long, round, or nearly so. Very early, about 20
inches high, branches few and short = Ogemaw.” “The
Ogemaw soy bean has recently been brought to public
notice and put on the market by Mr. E. E. Evans,* of West
Branch, Michigan, as an extra early form for northern
latitudes. (Footnote: *”Mr. Evans spells the name ‘Ogema,’
which is likely to prove confusing in pronunciation to those
unfamiliar with the name. Prof. C.D. Smith, director of
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the Michigan Experiment Station, states that the name was
derived from the county ‘Ogemaw,’ and the writer prefers
the longer spelling as being more likely to be correctly
pronounced.) The writer has had it under test for only one
season, that of 1905. In all trials made, mostly in the middle
South and Southwest, it has shown itself to be a dwarf and
stocky early variety. Since the well-known effect of sowing
northern-grown seed in the South is to check its vegetative
vigor for at least one season, it may be assumed that the
Ogemaw is likely to have a greater average height than it
reached last year, which was only 10 to 20 inches. In Upper
Michigan it has been reported to have an average height of
38 inches, which is well toward the other extreme. It is likely
that further trials will prove the Ogemaw identical with Eda,
except perhaps in time of ripening... Numbers and sources
of lots grown: Agrost. No. 1992, ‘Ogemaw,’ E.E. Evans,
Michigan; Agrost. No. 2301, ‘Crossbred No. 6,’ Arkansas
Expt. Station; S.P.I. No. 13502, Agrost. No. 1992; S.P.I.
No. 17258, grown from Agrost. No. 1992; S.P.I. No. 17259,
grown from Agrost. No. 2031.”
Piper, C.V.; Nielsen, H.T. 1909. “Soy beans.” USDA
Farmers’ Bulletin No. 372. 26 p. Oct. 7. See p. 11. “Ogemaw
(Brown).”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 31. “The
Ogemaw, or Ogema, variety was first introduced by Mr.
E.E. Evans, of West Branch, Michigan, in 1902, as ‘Evans’
Crossbred No. 9.’ Mr. Evans writes that he originated this
as a cross between his No. 6, Early Black, and the Dwarf
Brown. All of the several lots of this variety grown in our
trials, namely, Agrostology Nos. 13502, 17258, and 17259,
trace back to this origin, and it has been obtained from no
foreign source. Nos. 21755, from France, and 25212, from
Bremen, Germany, are very similar, however.”
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 41, 45, 46, 48-49, 120-23, 125, 156, 158, 161, 168,
172. Page 41 states: “The early introduced varieties.–
Previous to the numerous introductions by the United States
Department of Agriculture beginning in 1898, there were
not more than eight varieties of soybeans grown in the
United States.” One of these was Ogemaw, or Ogema (with
brown seeds). “The Ogemaw, or Ogema, variety was first
introduced by E.E. Evans, West Branch, Michigan, 1902 as
a supposed cross between the Early Black and Dwarf Brown
varieties” (p. 168). Pages 48-49 state: “’Brown’: Seed under
this name was obtained from Dammann & Co., No. 22413,
Haage & Schmidt, No. 22319, and Vilmorin-Andrieux &
Co., No. 21755. These seeds are indistinguishable, but only
No. 21755 grew. The original seed of this is much smaller
than Ogemaw, but in 1909 both the seeds and plants could
not be distinguished from Ogemaw from Michigan. No.
25212, from the Botanical Garden, Bremen, Germany, also

with brown seeds, was likewise indistinguishable from
Ogemaw in 1909, though the original seeds were different
both from No. 21755 and from Ogemaw. Finally two lots
of seed, Nos. 01595 and 01598, from Von Tschermak,
Vienna, said to be the brown of Haberlandt’s experiments,
also proved to be Ogemaw.” “The four varieties used
by Haberlandt in his trials include with scarcely a doubt
Wisconsin Black, Ogemaw, and No. 17276, ‘Yellow.’”
Morse, W.J.; Cartter, J.L. 1937. “Improvement in
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89.
For the year 1937. See p. 1188. Selection by Evans, (name of
breeder), Michigan, 1902.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 14-15. Ogemaw is in the USDA Germplasm
Collection. Maturity group: 00. Year named or released:
1902. Developer or sponsor: E.E. Evans, West Branch,
Michigan. Literature: 01, 03. Source and other information:
Selected from ‘No. 6 Early Black’ x ‘Dwarf Brown’ [both
parent strains are of unknown origin]. Prior designation:
Ogema, Evans Crossbred No. 9.
Bernard, Richard L.; Juvik, Gail A.; Hartwig, Edgar
E.; Edwards, Calton J., Jr. “Origins and pedigrees of public
soybean varieties in the United States and Canada.” USDA
Technical Bulletin No. 1746. 68 p. Oct. See p. 1. Ogemaw
was the first soybean hybrid, developed in 1902 [by E.E.
Evans of West Branch, Michigan].
Note: Morse (1948) says that Dwarf Brown is the same
as Ogemaw. This seems confusing since E.E. Evans, who
originated Ogemaw, said it was a cross between Dwarf
Brown and No. 6. Address: USA.
183. Perkins, W.R. 1904. Chemical work. Mississippi
Agricultural Experiment Station / Agricultural and
Mechanical College of Mississippi, Annual Report 17:35-39.
For the fiscal year ended June 30, 1904.
• Summary: In the section on “Field experiments for 1903,”
the subsection titled “Soja beans” (p. 38) states: “This crop
gave yields that indicate the likelihood of its becoming a
formidable rival of the cowpea as a producer of forage and
as a restorative crop. Seven varieties [whose names are not
given] were grown, six of which were Japanese varieties
imported and distributed by the Bureau of Plant Industry
at Washington, D.C., and the Mammoth Yellow variety
procured from seedmen. The latter variety produced 4.5 tons
of hay per acre with 40 per cent of moisture present. It kept
perfectly in a stack and was entirely consumed by sheep
during the winter. 24 bushels of seed per acre were secured
on a part of the field.”
Note: This is the earliest document seen (one of
three documents, Aug. 2004) that mentions the soybean
variety Mammoth Yellow. Address: M.S., Assoc. Chemist
[Agricultural College, Mississippi].
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184. Zavitz, C.A. 1904. The experimentalist. Ontario
Agricultural College and Experimental Farm (Guelph),
Annual Report 29:113-151. For the year 1903. See p. 135,
147.
• Summary: The section titled “Varieties of soy, soja or
Japanese beans” (p. 135) states: “The interest which is being
taken in the Soy beans is created from the fact that some of
these varieties can be grown successfully in Ontario, and
that the crop is exceedingly rich in valuable constituents as
a feed for farm stock. The whole plants are richer in fleshforming constituents than Common Red Clover, and the
grain is richer than any other grains which are grown in
Ontario as feed for live stock. Many of the varieties of Soy
beans require too long a season to give satisfactory results in
Ontario. After experiments for a number of years, however,
the Early Yellow variety has given good satisfaction as a
grain producer, and the Medium Green variety as a fodder
crop... We believe that the addition of the Medium Green
variety to fodder corn when filling the silo would increase
the quality of the latter greatly, would make a much better
balanced ration than the corn alone, and would require less
meal in order to secure satisfactory results.”
The section titled “Green fodder crops” (p. 147) states:
“For three years in succession [1901 to 1903], fifteen
varieties of fodder crops have been grown in competition in
the experimental grounds. Some of these have been grown
for a very much longer period...” A table shows that during
these 3 years, Medium Green Soy Beans gave an average
yield of 11.50 tons of green fodder per acre, second only to
hairy vetches (11.95) among 15 crops tested. Early Yellow
soy beans gave 8.65 tons/acre, American Coffee Berry gave
6.55, and Extra Early Dwarf Soy Beans gave the lowest
yield, only 2.16 tons/acre. “The Medium Green Soy Beans...
are an exceptionally fine variety, and we believe will be
grown more and more for the production of fodder either for
feeding in the autumn or for mixing with corn when filling
the silo, in order to increase the quality of the silage. If the
Medium Green Soy beans are sown in rows about 30 inches
apart with the beans about 8 inches apart in the row, about
the time that the corn is planted, the crop would generally
be ready for mixing with the corn and putting in the silo
when the corn is in the best condition. The Early Yellow Soy
beans are more specially adapted to the production of grain
than of green fodder.” Address: B.S.A., Director of Field
Experiments, Ontario Agricultural College [Guelph, Ontario,
Canada].
185. Zavitz, C.A. 1904. Co-operative experiments in
agriculture. Ontario Agricultural and Experimental Union,
Annual Report 25:10-29. For the year 1903. See p. 12, 20,
22, 27.
• Summary: Zavitz is now “Director of the co-operative
experiments in agriculture throughout Ontario”–a huge job.
“As many of you know, the Ontario Agricultural College

and Experimental Farm was established in 1874 by the
Government of the Province of Ontario. Experimental
work was commenced in the spring of 1876... Experiments
and investigations are now conducted at the college along
different lines of practical and scientific agriculture. In
the experiments with farm crops, upwards of 2,000 plots
are used annually...” “In 1879 the officers, ex-students,
and students of the Ontario Agricultural College formed
themselves into an association under the name of the
‘Ontario Agricultural and Experimental Union.’” The objects
of the association are given (p. 10-11).
A table titled “List of experiments for 1903” (p. 12-13),
under “Grain crops” includes “Testing cow peas and two
varieties of Soy, Soja, or Japanese beans–3 plots.”
A table titled “Grain crops” (p. 20) shows that 3 tests
were conducted on “Soy beans.” Early Yellow (estimated
value 100), yielded 1.28 tons/acre of straw and 906 lb/acre
(15.11 bu/acre) of grain. Medium Green (E.V. 67), yielded
1.69 tons/acre of straw and 766 lb/acre (12.77 bu/acre) of
grain.
The section titled “Soy beans” (p. 22) includes a
summary and notes: “The yield in each case was unusually
small, owing probably to the unfavorable weather
conditions... The Early Yellow is considerably earlier in
maturing than the Medium Green variety.” This generally
makes the former better for grain production and the latter
better for fodder.
In the question and answer session (p. 27): “Mr. T.H.
Mason: The later Mr. Tillson grew great quantities of Soy
beans and put them in the silo, mixed with corn silage, and
was well satisfied with the result.”
“Q: It was difficult to get them dry enough to keep well
last year, was it not?
“A: Mr. Zavitz: It was an exceptional year. We matured
the crop here, however, and we find by taking the average
of eight years’ experiments, that the Early Yellow variety
usually ripens well.” Address: Director of Experiments,
Agricultural College, Guelph [Ontario, Canada].
186. Lindsey, J.B. 1905. Part II.–Experiments in animal
nutrition. Massachusetts (Hatch) Agricultural Experiment
Station, Annual Report 17:45-77. Jan. See p. 67-69, 73-74.
[2 ref]
• Summary: In the section titled “Digestion experiments with
sheep,” sheep were fed both soy bean fodder and uncooked
coarsely ground soybean seeds (called soy bean meal). The
variety was Brooks Medium Green. The yield of fodder
was light (about 6 tons/acre) due to the cool summer of
1903. “The three sheep ate the fodder readily and digested it
quite evenly. Sheep II refused small quantities of the coarse
stems...
“The total dry matter of the soy bean fodder appears to
be slightly less digestible than that of other legumes,–clover,
Canada field peas and cow peas,–due to its characteristic
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hard, woody stems. Attention is called to the fact that the
digestion coefficient of the fiber in the soy beans is relatively
low (39% and 46%) as compared with those for the clover
and cow peas (54% and 60%). Soy beans will find their chief
use in the farm economy as a soiling and silage crop.”
The uncooked meal caused one sheep some digestive
problems but it was noted that “It is evident that the beans
are as a rule quite thoroughly digested, especially the protein
and fat, which are the two most important constituents.”
Note: Page 71 states: “Bibby’s Dairy Cake, made
by J. Bibby & Sons of Liverpool, England, is composed
principally of ground cotton-seed, cereals such as barley and
wheat, molasses, fenugreek and salt. It... appears to be highly
relished by farm animals.” Address: Ph.D., chemist (foods
and feeding).
187. USDA Bureau of Plant Industry, Inventory. 1905. Seeds
and plants imported during the period from September,
1900, to December, 1903. Nos. 5501 to 9896. Seed and plant
introduction and distribution. No. 10. 333 p. Feb. 8. Also
titled USDA Bureau of Plant Industry, Bulletin No. 66.
• Summary: Soy bean introductions: Glycine hispida.
5764-5766. “From Washington, D.C. Three varieties of
soy beans from Japan, grown during the season of 1900 on
the Potomac Flats.
“5764. Common. (S.P.I. No. 4912.)
“5765. Best White. (S.P.I. No. 4913.)
“5766. Best Green. (S.P.I. No. 4914.)”
6312/6314/6326/6333 -6336. “From the Tokyo Seed and
Plant Company, Tokyo, Japan. Received April 20, 1901.
“6312. Black Flat.
“6314. Yoshioka.
“6326. Rokugatsu.
“6333. Gosha.
“6334. Black Round.
“6335. Green Medium.
“6336. Bakaziro” [Bakajiro].
6379. “Grown on the Potomac Flats, District of
Columbia, under the direction of W.R. Beattie, from No.
3870.”
6386/6396/6397/6414/6416. “From Pyeng Yang, Korea.
A collection of seeds of economic plants which are cultivated
in Korea. Presented by Rev. W.M. Baird. Received May 3.
1901.
“6386. Black.
“6396. White.
“6397.
“6414. ‘Plant in May.’ (Baird.)
“6416. Black.” Note:
Note 1. This is the earliest document seen (June 2000)
concerning soybeans in Korea, or the cultivation of soybeans
in Korea.
6556/6558-6561. “From China. Received through Dr.
G.D. Brill, May 17, 1901. A collection of seeds and plants

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

“9412. Grown in 1901 and 1902 from S.P.I. No. 6334.
“9413. Grown in 1901 and 1902 from S.P.I. No. 6336.
“9414. Grown in 1901 and 1902 from S.P.I. No. 6386.
“9415. Grown in 1901 and 1902 from S.P.I. No. 6396.
“9416. Grown in 1901 and 1902 from S.P.I. No. 6397.
“9417. Grown in 1901 and 1902 from S.P.I. No. 6414.
“9418. Grown in 1901 and 1902 from S.P.I. No. 6416.”
Note 3. This is the earliest document seen (June
2007) that clearly refers to the cultivation of soybeans in
Washington, DC (on the Potomac Flats). This document
contains the earliest clear date seen for the cultivation of
soybeans in Washington, DC (1900).
Note 4. This is the earliest document seen (March 2003)
that mentions the Potomac Flats, an experimental garden
owned and used by the USDA in Washington, DC, before
it purchased the Arlington Farm in 1900. Even before that,
starting in 1865, there was an experimental garden around
the original USDA building on The Mall. The Potomac Flats
were acquired by the USDA in 1899. They were located
in Washington, DC, on the banks of the Potomac River,
probably in what is now Potomac Park.
Note 5. This is the earliest document seen (July
1998) concerning David Fairchild and soybeans. Address:
Washington, DC.
188. Zavitz, C.A. 1905. The results of field crop experiments
with farm crops–1904: Soy, soja, or Japanese beans. Ontario
Agricultural College and Experimental Farm (Guelph),
Bulletin No. 140. 63 p. Feb. See p. 26.
• Summary: The Early Yellow Variety has given good
satisfaction as a grain producer, and the Medium Green
variety as a fodder crop. “We believe that as the Medium
Green variety becomes better known, it will be grown for the
purpose of cutting green and mixing with corn when filling
the soil. We also believe that the Early Yellow variety can be
grown quite successfully for grain production on many farms
of Ontario. A small quantity of the Soy beans, ground and
mixed with other meal, will increase the quality of the meal
considerably... We generally get about 1,200 pounds of grain
per acre...”
Yields of grain per acre (pounds), average of the last
4 years, is: Medium Green Soy Beans 1,031, Ito San Soy
Beans 932, Early Yellow Soy Beans 915, Grass Peas 634.
Note: This is the earliest English-language document
seen (Sept. 2006) with the term “Japanese beans” in the title,
used to refer to soybeans. Address: Prof. of Field Husbandry,
Ontario Agricultural College.
189. Country Gentleman. 1905. Grazier and breeder: A city
soiling problem (Letter to the editor). 70(2723):326. April 6.
• Summary: “Although a city man by profession and
occupation, I am a farmer at heart, and all of my spare time
is employed in such farming as can be done on a good big
city lot. I have thirty hens and one fine Jersey cow, and it is
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in the interest of the cow that I am writing today.”
“A careful study of the publications of the U.S.
Department of Agriculture has very greatly interested me in
peas and oats, barley and peas, rye and barley, sorghum and
soy beans, etc. Will you please tell me when to plant each
one, how much of each to plant, and also how much of this
green fodder it is safe to feed per day?... C.C.P.”
Reply: “As soon as the peas and oats are off, refit the
ground and put on soy beans, using the medium green
[Medium Green] variety and getting northern-grown seed.
Sow in rows 18 inches apart, using three pounds of seed
for the area in question. With the soy beans put in sorghum,
in hills three feet apart–that is, in each alternate row of soy
beans, and three feet apart in the row. The weather will be
warm, and the soys and the sorghum will grow like weeds,
fighting for the supremacy, but making feed for the cow.
When the soys and sorghum are cut, in mid-September or
early October, sow rye for spring feed In 1906.”
Note: This is the earliest issue of Country Gentleman
seen (Nov. 2018) in which the word “soys” is used as a
synonym for soybeans.
190. Country Gentleman. 1905. Soy beans as a source of
protein. 70(2723):327. April 6.
• Summary: “I recently had a long conversation with Mr.
W.F. Ingalls of Madison County [New York], regarding
his experience with soybeans as a source of protein for his
cattle. He is a dairy farmer, and does not seem to have the
best success with alfalfa, but he is doing well with the beans.
Among other things he said:
“’After farming for a number of years, and buying grain
for cows in large quantities, I began thinking there should be
something the farmer could raise to balance the corn in place
of buying grain, and after studying some on the subject, I
began to experiment on a small scale. “’I tried oats and peas,
which did fairly well, but didn’t feel quite satisfied. I then
tried the beans which run up the cornstalk, and the scarlet
runner beans, peas in the corn, vetch, cow peas, etc., but
without success. Finally I tried the Early Green soy bean
raised alone, and fed them green in the fall with the corn;
probably had half a ton. While feeding them the cows gained
in their milk, and when they were gone they shrunk back
again.
“’The next year I raised about an acre separate, which
I mixed with the corn as I filled the silo, and about an acre
planted in the hill with the corn. In feeding the corn ensilage
in the winter, before I came to the beans, I fed a ration to
balance the corn as nearly as possible. When I came to the
beans in the silo, I was feeding from five to eight lb. of grain
apiece, and, when feeding the beans, I dropped all the grain
from some cows, half the grain from others, and kept up the
full amount on some. Those that I took the grain all away
from shrunk a very little, but not enough to make up what
grain was fed. Those that I took off half the grain from did

not shrink any, and those that had the full amount did not
gain any.
“’Then, the next year, I planted the beans in the hill with
the sweet corn, and picked part of the corn for the canning
factory, then put the rest in the silo with the beans, and, when
feeding this ensilage, could not make the cows gain at all by
feeding grain, and they looked better than when feeding a
grain ration.
“’As to the variety of beans planted, I tried the yellow,
which are of a large growth but do not mature here, and the
black, which do not mature but are of a smaller growth, but I
like the Early Green beans the best of any variety tried. As is
perhaps well known, the Soy bean is a great help to the soil,
as the plant gathers nitrogen and stores it up in the roots in
the form of nodules. These were not found the first year, but
the second year, on the same soil, were found in abundance,
and of course these help to enrich the soil...”
191. Country Gentleman. 1905. A way to reduce the feed
bill: soy beans and corn combined. 70(2726):398-99. April
27.
• Summary: “For years it has been the dream of dairy men
to find some crop which could profitably be grown with
corn and which would make with it a more nearly balanced
ration than does corn alone. Mr. W.F. Ingalls of Madison
County, N.Y., has for the last eight years been carrying on
experiments looking to this end. He has now settled on a
combination crop which gives excellent results on his own
farm, and which he believes is generally adapted to those
northeastern states in which cow peas and corn cannot be
profitably grown. This combination crop is soy beans and
corn grown and cut into the silo together. Mr. Ingalls finds
that cattle–and horses as well–are very fond of this ensilage;
and although it is quite rich, they do not get off their feed as
a result of over-eating. By the use of this mixture, Mr. Ingalls
has reduced his grain bill by one-half without diminishing
the production of milk by a single pound.
“Mr. Ingalls plants six quarts of beans and eight quarts
of corn per acre, using three kernels of corn and at least six
beans to the hill. He has simplified the operation of double
planting by using a corn planter with two hoppers, one for
corn and the other for beans, both discharging at a common
mouth. The variety with which he has had best success is
Medium Early Green. Later varieties make more forage,
but they do not mature in the climate of central New York.
Earlier varieties do not produce so much forage.
“The cultivation is just the same as for a field of
common silo corn. The beans do not in the least reduce the
yield of corn, and. hence they themselves are entirely extra.
The mixture is gathered with a corn harvester and cut at once
into the silo. The stalks of the soy beans are woody and hard
to cut, but a harvester handles them all right; They soften up
in the silo, however, and are eaten up clean by the live-stock.
“Seed costs about $4 a bushel in the market but Mr.
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Ingalls saves his own seed. He selects it mechanically in the
field, strange to say, with the corn harvested. As the beans
grow with the corn some of the plants fall to the ground,
these being generally some of the larger and better plants.
Those which do fall down, the corn harvester passes over
without cutting, and these are allowed to ripen their seed,
which is then gathered.
“The soybean is a very adaptable plant so far as soil
requirements are concerned, and it does better on a wider
variety of soils than most crops. It is cosmopolitan. It grows
on any land from clay to gravel, but appears to do best
on good corn land. One year Mr. Ingalls grew some for
seed on a piece of muck. The season proved to be wet and
water stood on the land much of the summer. Nevertheless
the plants grew and ripened seed, though the growth was
poor. Another gentleman grew some on a hillside where
climate and soil were so cold that corn did not make a crop.
Nevertheless the soy beans did well. Another point in their
favor is that they are not killed by light frosts, either in
spring or fall.
“The above remarks as to the culture and success
of soybeans refer to crops grown on soil on which soy
beans have already been grown. As with alfalfa and many
leguminous crops, the ground must first be inoculated with
the bacteria of the tubercules of the roots. In Mr. Ingalls’ own
experience the first crop of beans grown on a piece of land
shows few tubercules on the roots and the crop is apt to make
a light yield; but the second year the roots are abundantly
supplied and a good crop is obtained.
“As has already been remarked, the beans obtained
by this system of culture represent almost clear profit to
the farmer. They do not in the least diminish the yield of
corn, and the labor of cultivation is the same for either the
single of the combination crop Corn and beans may grown
separately but this takes more land and more labor in filling
the silo, and at the same time the silage is less perfectly
mixed.
“Mr. Ingalls has grown beans with sweet corn on a field
scale. The good ears were picked for a canning factory and
the rest of the crop was cut with a harvester for the silo. In
this case the ensilage makes of itself a balanced ration, as
is shown by the fact that the flow of milk was unaffected
when all of the grain was omitted. The reason for this is that
the proportion of the leguminous crop to the carbonaceous
corn is greater, since the sweet corn yields less per acre than
does silo corn. Also because the proportion of carbonaceous
matter was further reduced by taking out the ears sent to the
factory.
“A number of other persons have tested this method.
One gentleman put in a crop, but on account of bad weather
the corn did very poorly. The beans, however, made a fine
growth, and as a result he had a ration too rich in protein.
He balanced it up by feeding a little corn meal and had fine
results. Another grower cut beans and corn into the silo, and

fed no corn all winter. He says he never had a better yield of
butter. Mr. S. Burchard of the same county, well known as
an authority on Holstein cattle, has tried corn and beans, and
likes the mixture better for his place than alfalfa.
“On the other hand, some have tried the combination
crop without satisfactory results. The reasons for this are
various. Some have not kept careful records of the quantities
of ensilage or of milk produced. Some have fed the beans on
top of the usual amount of grain, and have failed to get an
increased flow of milk. These persons should have dropped
off on grain. Some have planted the combination crop, but
did not put in beans enough to get any clear results. Some
have planted varieties too late to mature, and as a result they
get only green vines without pods. On the other hand, some
have planted very early varieties, and these do not yield so
well, and hence less striking results have been obtained. V.”
192. Transvaal Agricultural Journal. 1905. The soy bean
(Glycine hispida). 3(11):544-45. April.
• Summary: “Great difficulty has been experienced in
obtaining good seed of this plant; our experiments show that
it is absolutely useless to try to grow this crop from old seed.
“Four different varieties were sown on November 14th,
1904:
“1. ‘Southern Soy-bean.’–Seed harvested on our
experiment plots on the Springbok Flats in 1903-04.
“2. ‘Extra-early Soy-bean.’–Seed secured in 1904 from
Messrs. Vilmorin-Andrieux it Co., Paris.
“3. ‘Extra-early Black Soy-bean.’–Seed secured in 1903
from Messrs. Vilmorin-Andrieux & Co., Paris.
‘4. ‘Yellow Etampes Soy-bean.’–Seed secured in 1903
from Messrs. Vilmorin-Andrieux & Co., Paris.
“The ‘Extra-early Black,’ and the ‘Yellow Etampes’
were grown last year, and, though the plants came up well,
the crop was a complete failure, the plants not growing more
than 4 to 5 inches high. This. season the seeds of these two
varieties failed to germinate.
“The ‘Southern’ and ‘Extra-early’ varieties, both being
fresh samples, came up with the good rains of November
16th to 19th. In each case the seed was sown in drills, 2 feet
6 inches apart, the seeds being dropped every 4 inches.
“After-cultivation consisted only in horse-hoeing
between the rows, and hand-hoeing between the plants.
“The ‘Extra-early’ variety only grew to a height of 6 to
8 inches. It was harvested on February 9th; the yield has not
yet been determined.
“The ‘Southern,’ the seed of which, as mentioned above,
was grown in the Transvaal, is now 3 ft. 6 in. high, nearly
twice the height it attained last season with greater moisture.
The pods, which have only just formed, show promise of an
excellent crop. This variety is the only one on which have
been observed the nodules characteristic of leguminous
crops. Although this matter of nodules has been often
before mentioned in this ‘Journal,’ it will bear repetition.
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All plants of the family Leguminosae (such as peas, beans,
clovers, vetches, lucerne, etc.) may become the hosts on
which certain soil bacteria (microscopic plants) can live.
Each different species of this Family has its own variety of
bacterium. These bacteria gain entrance into the root of the
host plant from which they draw part of their sustenance,
and, as they breathe, they manufacture soluble nitrogenous
compounds from the nitrogen of the air, which are the most
valuable of all manures. These are greedily absorbed by the
plant, and any surplus remains in the soil after the crop has
been removed.”
193. Southern Prolific: New U.S. domestic soybean variety.
1905. Seed color: Yellow (straw), hilum light brown.
• Summary: Sources: Tabor, Paul. 1923. “Soy beans for
Georgia.” Georgia State College of Agriculture, Extension
Circular No. 90. 4 p. Feb. See p. 1-3.
Morse, W.J. 1927. “Soy beans: Culture and varieties.”
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 10.
“Introduced under S.P.I. No. 37250 from Seoul, Chosen
[Korea], in 1914... Seeds straw yellow with light brown
hilum, about 2,710 to the pound; germ yellow; oil 18.1%.”
Address: USA.
194. Smith, C.D.; Robison, F.W. 1905. Observations on the
influence of nodules on the roots upon the composition of
soy beans and cowpeas. Michigan Agricultural Experiment
Station, Bulletin No. 224. p. 125-32. May.
• Summary: Nodules on the roots of cowpeas and soy beans
increased both the nitrogen and protein content of the plants
and seeds, but did not increase the total yield. “On several
occasions equal areas were sown to soybeans and cow peas,
one area inoculated and with nodules on the roots, the other
area not inoculated. As far as quantity of crop is concerned
the results have no shown a large and notable increase due
to inoculation. On the 23rd of September, 1903, there were
growing on the station plots, two areas of soy beans. On one
of them the roots were practically free from nodules, on the
other the roots were well inoculated and nearly covered by
them. The variety of beans was the Medium Green, a late
sort ripening its seed but rarely and in favorable seasons
only, but affording an abundance of leaves and stems.” “The
leaves and stems together of the inoculated soy carry 17.38
pounds of nitrogen.”
“It is interesting to note that the inoculation has
increased the amount of nitrogen in the soy beans by almost
exactly 50 per cent.”
“In 1904 some investigations were conducted to test
the influence of nodules on the roots on the composition of
the ripened seed of two varieties of soy beans. The Medium
Green is not certain to mature its seed in this latitude, but
did so in 1904. The Ogemaw is an earlier sort, fairly certain
to ripen in an average year.” A table (p. 132) shows that
seeds of the inoculated Ogemaw contained 42.20% protein,

versus only 35.39% for the seeds from plants that were not
inoculated–an increase of 19.2%. For Medium Green the
corresponding figures were 36.45% vs. 31.23%–an increase
of 16.7%.
“In conclusion of the work of the two years it has been
learned that the nodules on the roots, while, on fairly fertile
soil, they may not notably increase the yield, do increase the
relative and absolute amount of nitrogen in the plants. This
increase is very important and pronounced.”
The writers calculated that inoculated soybeans took
26% of their nitrogen from the air. Address: 1. Director of
the Station; 2. Chemist.
195. G.S. 1905. Soy beans for western New York. Rural
New-Yorker 64(2888):440. June 3. Oversize.
• Summary: “Which would be the better in our part of the
country, cow peas or Soy beans for hay for Winter feed for
sheep? We wish to plant about six acres of sandy loam, well
manured, which raised a fair piece of corn last year. What
varieties of either?
“G.S. Ballston Spa, N.Y.”
“For your location we consider Soy beans better than
cow peas. They grow better in your latitude, and their upright
growth makes them easier to cut and handle. The Medium
Green is a good variety. In our experience Soy beans have
not done well when first grown–without inoculation.”
Address: Ballston Spa, New York.
196. Smith, Clinton D. 1905. Legumes other than alfalfa.
Michigan Agricultural Experiment Station, Bulletin No. 227.
p. 165-84. June.
• Summary: The summary (p. 165) states: “Soy beans are
now grown in all parts of Michigan. The tests discriminate
between varieties designed to produce abundant forage and
those bred to produce abundant seed. Of the former the
medium green, early black, and yellow are leading sorts, of
the latter the Ogemau [Ogemaw], the rather small Ito San,
and government 9413 are good types.”
The section titled “The experiments” gives details on
many leguminous crops tested in 1903 under the supervision
of Mr. Bronson Barlow. Named soy bean varieties tested
from July to Sept. 1903 (p. 172-73) were: Early Black,
Extra Early Black, Medium Green, Ito San, Medium Green,
Ogemaw, Yellow, and Wood’s. Two tables (p. 173) give the
yield per acre (in lb) of grain and straw.
Also tested (p. 174-75) were: Gosha, Rukigira (also
spelled Rukigiri), and Rokugetsue [Rokugatsu?].
The section titled “Soy beans and other legumes as
green manures” (p. 180-83) compares two varieties of soy
beans (Medium Green and Ogemaw) and four other legumes
(cowpeas, Vicia globosa, clover, and June clover). One
etymologically interesting sentence reads: “Another soy, the
Ogemaw, was also examined and its composition is recorded
below.” Tables (p. 181-82) show: (1) Comparison of the
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weight (in pounds) of forage and roots from six legumes
produced in an area of 12 square feet. (2) Based on the first
table, the chemical composition of the forage, roots, and
nodules of each of the six crops analyzed above. (3) The
weight (in lb) of nitrogen, phosphoric acid, and potash found
in each of the six crops. Medium green soy is highest in
nitrogen, Ogemaw soy is highest in phosphoric acid, and
clover (new seeding) is highest in potash.
The last section titled “Ensiloing soy beans” (p. 184)
reports that silage made of soy beans alone and put into
the silo on 15 Sept. 1904 had a peculiar and unpleasant
odor. A table shows the composition of the silage. Address:
M.S., Director of the Station Council, Agricultural College,
Michigan.
197. Frear, William. 1905. Composition of soy beans.
Pennsylvania Agricultural Experiment Station, Annual
Report Part II. p. 39-40. For the year 1904-05.
• Summary: “At the request of Mr. Eli G. Reist, who lives
a short distance south of Mt. Joy, Lancaster county, an
examination was made of a number of varieties of soy beans
(Soja hispida) grown by him.
“He states that the seeds were received by him, early in
1904, from the Agricultural Experiment League, of Cornell
University [Ithaca, New York]. They were planted May 20,
1904, in rows three feet apart.”
The following five soybean varieties are listed, with the
seed color, harvest date, yield, plant height, and habit [of
growth]: Cross Bred No. 6 (chocolate brown; 15 bu/acre).
Early Black (20 bu/acre). Ita San [Ito San] (light clay yellow;
20 bu/acre). Early Green (pea green; 25 bu/acre). Southern
Soy Bean (Just in bloom when killed by frost). For 3 of these
varieties, the habit is upright; for one it is “spreading.”
“For an exhibit of the plants of the first four varieties,
Mr. Reist was awarded a silver medal by the Louisiana
Purchase Exhibition.” A table (p. 40) shows for these four
varieties the seed color, average long diameter (inches),
weight of 100 seeds (ranges from 15.85 to 28.65 grams),
weight per bushel (ranges from 59.3 to 61.5 pounds), the
chemical composition (on both an air-dry and water-free
basis). The weight of 100 seeds is as follows: Cross Bred No.
6 15.93 gm, Early Black 28.65 gm, Ita San [Ito San] 15.85
gm, and Early Green 22.93 gm. Note that Early Black has the
largest seeds [1,585 seeds per pound].
“It may be noted in conclusion that none of these
varieties approach the yield of 35 bushels per acre obtained
by the Massachusetts Agricultural Experiment Station from
the Medium Early White variety. It is possible that with a
better soil and a somewhat closer planting in the drill, these
varieties may be made more productive.”
Note 1. This is the earliest document seen (Sept. 2004)
that clearly mentions the soybean variety Early Green. Note
that Mr. Reist (of Pennsylvania) obtained it from New York,
which is where Peter Henderson & Co. is located.

Note 2. The variety name “Ita San” is misspelled
throughout this article–four times; it should be “Ito San.”
Note 3. The variety “Cross Bred No. 6” was developed
by Mr. E.E. Evans of West Branch, Michigan. Address: PhD,
Vice Director and Chemist [Harrisburg, Pennsylvania].
198. Funk Bros. Seed Co. 1905. Catalog. Bloomington,
Illinois: Funk Bros.
• Summary: The section titled “Farm Seeds” (p. 25) states
that Funk Bros. were selling “Medium Early Yellow or
Medium Early Green” soy bean varieties for $2.25 per
bushel, or $1.25 per half-bushel, or 75 cents per peck.
Address: Bloomington, Illinois.
199. Hollybrook Early: New U.S. domestic soybean variety.
1905. Renamed Midwest by 1922. Seed color: Yellow
(straw), hilum tawny to cinnamon brown.
• Summary: Sources: Wood, T.W., & Sons. 1905.
Descriptive Catalogue and Guide for the Farm & Garden
(with order form). Richmond, Virginia. 81 p. See p. 7 and
68. In the section on “New and Desirable Varieties” (p. 7)
“Hollybrook Early Soja Beans” are described. A photograph
shows a field of Hollybrook Early Sojas. A similar
description appears on p. 68, and an illustration appears on
the cover of the catalog.
Morse, W.J. 1948. Soybean Varietal Names Used to
Date. Washington, DC: Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See p.
4. “Hollybrook Early–Same as Midwest.” Address: USA.
200. Mikado: New U.S. domestic soybean variety. 1905.
Seed color: Yellow (straw), hilum cinnamon brown.
• Summary: Sources: For the 1905 date see: Piper & Morse.
1923. The Soybean. p. 168 (below).
Wiancko, Alfred T. 1913. “Cow peas and soy beans.”
Revised ed. Purdue University Agricultural Extension
Bulletin No. 2. 8 p. March. Page 8: The following varieties
of soy beans may be recommended:... “Central and Southern
Indiana:–Hollybrook, Ito San, Early Brown, Sable, Mikado.”
Parsons (A.A.) & Sons. 1914. Ad in Hoard’s Dairyman.
47(1):29. Jan. 30. “Soy Beans–Nineteen-years, experience in
growing and feeding them. The Auburn, our earliest variety
about 100 days has yielded for us 27 bushels per acre field
test. The Micado [Mikado], about 120 days field test 30
bushels per acre. Either variety $2.50 per bushel...”
Reynolds, Will. 1914. “A crop with many profits: Soy
beans are good for fertilizer, for pasture, for hay, for seed.”
Country Gentleman 79(12):9. March 21. “For a generalpurpose bean, Sable and Mikado are both good, while Ito
San is the best all-around bean for its locality.”
Jenkins, E.H.; Hayes, H.K. 1915. “Field tests of soy
beans, 1914.” Connecticut Agric. Exp. Station, Bulletin No.
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185. 17 p. Jan. See p. 6-7. Tables I shows “Analyses of soy
bean forage grown at Mt. Carmel field, 1914.” It lists 18
soybean varieties, including Mikado.
Voorhees, John H. 1915. “Variations in soy bean
inoculation.” J. of the American Society of Agronomy
7(3):139-40. June. One-acre plats were sown to six soy bean
varieties, including Mikado. “On September 8 the nodules on
the Mikado were very numerous, spreading around the tap
root in a close mass...”
Morse, W.J. 1918. “The soy bean: Its culture and uses.”
USDA Farmers’ Bulletin No. 973. 32 p. July. See p. 15. “This
variety, especially suited to the Central States, produces a
good yield of seed and forage. It is about one week later than
Medium Yellow but otherwise appears to be identical with
that variety.”
Evans, Arthur T.; Fowlds, Matthew. 1921. “Soybeans in
South Dakota.” South Dakota Agric. Exp. Station, Bulletin
No. 193. p. 317-24. March. See p. 319, 321. “About 30
varieties have been tested at the station at Brookings for one
or more years.” Among these is Mikado, which was tested
for hay (see Table 4).
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 68, 89, 96-97, 152, 168, 171, 281. Page 168 states:
“Selection from Mongol by A.A. [Adrian Alkanah] Parsons,
Plainfield, Indiana, in 1905. Plants stout, erect, bushy,
maturing in about 120 days; pubescence tawny; flowers
purple, 45 to 50 days to flower; pods tawny, 35 to 45 mm.
long, 8 to 9 mm wide, 6 to 7 mm. thick, 2-3 seeded; seed
straw yellow, 7 to 8 mm. long, 6 to 7 mm. wide, 6 to 7 mm.
thick; hilum cinnamon brown; germ yellow; oil 18.2 per
cent.; 185,200 to the bushel.”
Kaltenbach, D.; Legros, J. 1936. “Soya: Selection,
classification of varieties, varieties cultivated in various
countries.” International Institute of Agriculture (Rome)
Monthly 27(4):117T-49T. April. See p. 143T-144T. The
Mikado soybean variety is presently grown in the state of
Indiana–and in Brazil (p. 182T).
Morse, W.J.; Cartter, J.L. 1937. “Improvement in
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89. For
the year 1937. See p. 1188. Selection by Parsons (name of
breeder), Indiana, 1905. Address: USA.
201. Wood (T.W.) & Sons. 1905. Descriptive catalogue and
guide for the farm & garden (Mail order, with order form).
Richmond, Virginia. 81 p. 26 cm.
• Summary: This is the company’s 25th anniversary catalog.
In the section on “New and Desirable Varieties” (p. 7) is a
large entry for “Hollybrook Early Soja Beans,” including a
long testimonial letter from Mr. V.E. Barksdale of Halifax
County, Virginia. He “grew both the Mammoth Yellow
and the Hollybrook Early Soja on an extensive scale last
year.” He believes that the latter has clear advantages over
the former. Because it “matures early, and at the same time

makes a large yield, the crop is bound to become more
popular than ever before. Price, per pkt. 10c.; qt. 20c.; peck,
75c.; bus. $2.50.”
A photo shows a field of Hollybrook Early Sojas. An
illustration of the “Hollybrook Early Soja Bean” also appears
on the catalog’s cover.
In the section titled “Seeds For the Farm” (p. 68), there
is a large section on “Mammoth Yellow Soja Beans” and
a small one on “Hollybrook Early Soja Beans.” There are
three testimonial letters for the Mammoth Yellow from:
(1) Michael Shea of Charles County, Maryland. (2) E.B.
McGinnis & Son from Amherst Co., Virginia. (3) and J.W.
Speas from Forsyth Co., North Carolina. A photograph
shows “Soja beans grown as a hay crop on our Hollybrook
Farm.”
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Hollybrook Early.
The 1898-99 catalog is owned by the Smithsonian
Horticulture Branch Library in Washington, DC. Call
number: #12346. Address: Richmond, Virginia.
202. Brooks, William P.; Church, F.R.; Haskell, S.B.
1906. Report of the Agriculturists. Massachusetts (Hatch)
Agricultural Experiment Station, Annual Report 18:15-46.
Jan. See p. 25-28.
• Summary: In the section titled “Comparison of different
potash salts for field Crops (Field G)” lists (p. 25) crops
grown in this experiment from 1898 to 1905. They include:
1898–Medium Green soy beans. 1905–Soy beans. The
potash salts used were kainite, high- and low-grade sulfate,
muriate, nitrate, carbonate, and silicate.
One table titled “Yields per acre” (p. 26-27) gives the
average yield of soy beans (in bushels) and straw (in pounds)
in experiments with various potash salts on 40 different
plots. Potassium chloride is “distinctly inferior as a source
of potash for soy beans in comparison with other salts...” A
second table titled “Soy beans.–Average yield per acre” (p.
27) summarizes the average results of the first table using
the same format. The highest yield of soy beans (27.86 bu/
acre) and of straw (2,288 lb/acre) was obtained with the
use of carbonate. Conclusions: (1) For the soy bean, it
is much safer to depend upon the high-grade sulfate as a
source of the needed potash than to use any of the potash
salts containing chloride. (2) On all soils at least with good
retentive qualities and moisture, the sulfate of potash should
generally be preferred to muriate or kainite, not only for
soy beans, but clovers and with little doubt for all other
legumes as well (p. 28). Address: 1. PhD, Director of the
Station and Agriculturist; 2. Asst. Agriculturist [Amherst,
Massachusetts].
203. Wiancko, A.T. 1906. Re: Corrections to reports on soy
beans received from Bureau of Plant Industry. Letter to C.V.
Piper, Agrostologist, Bureau of Plant Industry, Washington,
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DC, Feb. 12. 1 p. Typed, with signature on letterhead. [1 ref]
• Summary: “Dear sir:–In our reports on the tests of varieties
of soy beans and cow peas, mistakes were made in stating
the quantities of seed used per acre. The figures given are the
rates of seeding shown on the wheat scale of the seed drill
used. Figures to the real rates per acre, the amounts of seed
used were as follows:“Soy beans–Dwarf Early Yellow, 1973, 26.5 pounds. Ito
San, 1975, 26.5 pounds. Medium Early Yellow, 1295–2, 26.5
pounds. Medium Early Yellow, 1299–2, 26.5 pounds. Soy
bean, 12399, 32.5 pounds. Soy bean, 12400, 32.5 pounds.”
Corrections are also given for seven varieties of
cow peas: Early Black, Taylor, Extra Early Black Eye,
Whipporwill [also spelled “Whippoorwill”], New Era, Cow
pea 13468, Clay. “Kindly have these corrections made on the
reports we sent you.”
“Very truly yours, A.T. Wiancko, Agriculturist. J.L.C.”
Note: This is the earliest document seen (Oct. 2004) that
mentions the soybean variety Dwarf Early Yellow.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agriculturist, Purdue Univ.
Agric. Exp. Station, Lafayette, Indiana.
204. Piper, C.V. 1906. Re: Sending cowpeas and soy beans
to Indiana. Letter to Prof. A.T. Wiancko at Agricultural
Experiment Station, Lafayette, Indiana, March 27. 1 p.
Typed, without signature (carbon copy). [1 ref]
• Summary: See next page. “Dear Sir: I have your letter of
the 17th instant, addressed to Mr. C.R. Ball, inquiring about
certain cowpeas and soy beans. I take pleasure in sending
you sixty pounds of seed of Michigan Favorite cowpea,
which is practically the same as the Warron, and four pounds
of Early Yellow Soy beans, No. 12399. I regret to say that we
have but a small quantity of seed of No. 1973, or rather of its
progeny, and will be unable to supply you with any of this...”
Note: This is the earliest letter in our library written by
Dr. C.V. Piper. All department letters were typewritten. It
was written about a year before he hired W.J. Morse to work
on forage crops at USDA.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agrostologist, in Charge of
Forage-Crop Investigations, Seed and Plant Introduction and

Distribution, Bureau of Plant Industry, Washington, DC.
205. Indiana Farmer. 1906. Adapted to lighter and poorer
soil (Letter to the editor). 61(15):3. April 14.
• Summary: This is the second of three letters published
under the bold heading: “Experience department–The value
of soy beans and cow peas.”
“2d Premium.–These crops are not generally raised, but
they are of great value in and at certain times and places.”
“The soy bean seems likely to prove of greater value
where the cow pea fails to ripen. It is adapted to about the
same soils and produces about the same amount of vegetable
matter. There are many varieties of these also. The Medium
Green suits the latitude of Indiana better than any other
and this variety has proved itself very vigorous, free from
disease, and capable of drawing nitrogen from the air to
an unusual extent, its roots being most thickly studded
with nodules. It has been demonstrated by experiments,
with results as follows: The Medium Green soy bean gave
per acre of green weight 19,685 pounds dry matter, 5,386
pounds, nitrogen 167.3 pounds. Black cow pea, green weight
20,035 pounds, dry matter 3,389 pounds, nitrogen 62.1
pounds. Wonderful cow pea, green weighed 19,685 pounds,
dry matter 3,622 pounds, nitrogen 80.4 pounds. The table
shows that the soy bean gave larger quantities both of dry
matter and of nitrogen than either variety of cow peas. The
soy bean will not stand drouth as well as the pea but is of
more value as a green manure.
“For fodder the bean is nearly its equal. Experiments
indicate that the manurial value of the stubble of the bean is
not very great, so the use of this plant for soil improvement
and fodder combined seems unlikely to be very favorable.
“If grown for soil improvement the entire crop should
be turned under. The Medium soy bean ripens in this latitude
and will produce seed. Both the crops are best grown in
drills.–A Reader.”
Note: This is the earliest English-language document
seen (Nov. 2003) that contains the term “soil improvement”
in connection with soybeans. Address: Cass County, Indiana.
206. Wiancko, A.T. 1906. Soy beans and cow peas. Indiana
Farmer 61(19):3. May 12.
• Summary: The following is reprinted from Purdue
Newspaper Bulletin No. 128. “Every farmer who feeds live
stock should become acquainted with the soy bean and the
cow pea, as often one or the other might be used to good
advantage. Both are leguminous plants rich in protein and
make excellent crops for supplementing carbonaceous
feeding stuffs, such as corn. Being annual plants of rapid
growth they fit easily into a variety of rotations and may
often be used as emergency crops where few other things
would fit in.
“Uses.–Both crops are excellent soil improvers, having
especially beneficial effects upon the physical condition of
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soils that are inclined to be heavy, making them loose and
mellow. Like other legumes, when inoculated with their
particular nitrogen-gathering bacteria, they draw upon the
free nitrogen of the atmosphere for their own requirements
and also store up considerable quantities in their roots, and
when these decay this stored up nitrogen becomes available
to succeeding crops. They are therefore excellent to precede
such crops as corn, which requires large quantities of
nitrogen for its proper development. Being such strong and
rapid growers and having such beneficial effects upon the
soil, they may often be used to good advantage as cover
crops sown in July after small grain crops are harvested.
With sufficient moisture to start them properly, they may
be used in this way as late as the fire [sic, first?] of August
and may be dependent upon to gather a lot of nitrogen and

make a good growth of material for plowing under, as green
manure, in the autumn or following spring.
“For stock feeding purposes, the soy bean and cow pea
may be used in a variety of ways. Most varieties of cow peas
and the ranker growing soy beans, such as the ‘Medium
Green’ and ‘Medium Early Yellow,’ make excellent crops
for feeding green, or making into hay. For these purposes,
however, the cow pea is generally to be preferred on account
of its finer stems and, usually, larger growth. When sown
before the first of June on good soil, from two to three tons
of cured hay may be expected. When well cured, cow pea
hay is of excellent quality and possesses a food value fully
one half higher than red clover hay. As a grain crop it seems
that, for northern and central Indiana, at least, the soy bean
will generally be the more profitable, both because of the
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higher food value of the beans and, because of the greater
tendency to produce seed. On fair corn ground, from twenty
to thirty bushels of grain per acre should be produced. The
beans are rich in protein and fat or oil and are excellent for
mixing in the ration with corn, especially in hog feeding.
“The following table shows the digestible nutrients
in 100 pounds of soy bean and cow pea grain and hay
in comparison with some other feeding stuffs.” Titled
“Digestible nutrients in 100 pounds,” the table gives values
for 7 feeding stuffs.
“Culture.–The soy bean and cow pea may be
successfully grown on almost any soil of reasonable fertility.
Like the common field pea both require good drainage and
easily suffer excessive wet, but will do much better during
periods of dry weather. For the best results a good corn soil
should be chosen. If properly inoculated, both crops will
do well where corn would suffer seriously from lack of
nitrogen. For use in a regular rotation they should precede
corn or winter wheat. In the latter case the ground does not
need to be plowed for the wheat.
“The preparation of the soil should be similar to that best
suited to corn. It should be deeply plowed and the seed-bed
made fine and mellow. A loose, deep-seed-bed is essential to
success.
“Both the soy bean and cow pea are warm weather
plants and should not be sown early in the season. As a
general rule, the best time to sow is after corn planting is
finished and the soil has become thoroughly warm. The seed
should be deeply covered. It should be sown in drills and
the crops cultivated like corn until the soy bean blooms and
the cow pea begins to vine. For grain production drilling
and cultivating are always best, but for hay production fair
results may be secured from broadcast seeding on ground
free of weeds. The rows should be 32 inches apart for the soy
bean and 24 inches apart for the cow pea, and both seeded at
the rate of 20 to 25 pounds of seed per acre for the medium
sized varieties. Seeding may be done with a wheat drill set at
two bushels per acre on the wheat scale, and with the holes
not needed stopped up. Thick seeding is detrimental to seed
production.
“Some soils need to be inoculated with the proper
bacteria for one or both crops before satisfactory results
can be secured. This need can only be determined by trial
and examination of the roots for the nodules. If needed,
inoculation may be best accomplished by sowing, before the
last harrowing when preparing the seed-bed, two or three
hundred pounds per acre of soil taken from a field where the
crops have been grown and the bacteria are known to exist.
Without the bacteria the crops must secure their nitrogen
from the soil and under such conditions draw heavily upon
its fertility.
“For hay production the cow pea will generally give best
results. It should be cut when the first pods begin to ripen,
and cured as in the case of clover. Either the Early Blackeye,

Whippoorwill, New Era, Michigan Favorite, Iron, Clay, Red
Ripper, or Unknown varieties may be used.
“For grain production, either crop may be used in the
south, but in the northern portion of the State the soy bean
will usually be most profitable. The Ito San, Early Brown,
and Medium Early Yellow (late) are among the best varieties.
“Harvesting should be done when most of the leaves
have fallen and most of the pods are ripe. An old fashioned,
self-rake reaper or a mower with a side delivery attachment
will be found satisfactory for harvesting. Threshing may be
done with the ordinary threshing machine with the lower
concave removed and replaced by a board and run at low
speed. A corn shredder may be used for threshing.”
Note: This is the earliest English-language document
seen (Oct. 2006) that uses the term “Blackeye” in connection
with the cow pea–in this case as the name of a specific
variety of cow pea. Address: Agriculturist, Purdue Univ.,
Indiana.
207. Cruz, Francisco B. 1906. Informe del Departamento
de Agricultura [Report of the Department of Agriculture].
Estacion Central Agronomica de Cuba (Santiago de las
Vegas), Informe Anual 1:47-81. See p. 54, 71-77. Illust. IV
plates at back. [Spa]
• Summary: This is the first annual report of the agronomic
experiment station at Santiago de las Vegas, located about
10 miles south of Havana in Habana Province. The report
covers work done during the period 1 April 1904 to 30 June
1905.
In the section titled “Special work conducted on
each crop” (p. 54+) is a subsection on “Food Legumes
(Leguminosas Alimenticias)” which starts by noting that few
varieties of legumes suited for human consumption exist in
Cuba, however many varieties exist in the USA. On pages
73-74 is a table of 19 food legumes, imported from the USA,
that were tested at Santiago de las Vegas, with the varietal
name and seed yield of each. Among these are three soybean
varieties listed as follows: Soja bean 600 kg/ha, Hollybrook
soja bean 700 kg/ha, and Mammoth yellow soja bean 700 kg/
ha. The highest yielding of all these legumes was the Iron
Cow Pea (2,500 kg/ha). Also discusses natural nodulation in
all types of legumes.
A table (p. 77) lists leguminous forage crops that will be
tested, including alfalfa, three types of trebol (trefoil, clover),
alsike, yellow and white lupins, astragalus (astragalo), cowpea, and velvet-bean; soybean is not mentioned.
Note 1. The first director of this station was F.S. Earle.
He explains (p. 203) how he was called to Washington,
DC, in late Feb. 1904 by U.S. Secretary of Agriculture
James Wilson, and asked to start Cuba’s first agricultural
experiment station. The station occupies an area of 5½
cabellerías (about 180 acres; p. 17).
Note 2. These soybeans were probably introduced to
Cuba from the USA in 1904 (see Roig 1975), then first
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cultivated in either late 1904 or early 1905, however this
document gives no specific dates except to say that they
were cultivated between 1 April 1904 and 30 June 1905.
This is the earliest document seen (Dec. 2008) concerning
soybeans in Cuba, or the cultivation of soybeans in Cuba.
This document contains the earliest date seen for soybeans in
Cuba, or the cultivation of soybeans in Cuba (1904 or 1905;
one of three documents). The source of these soybeans was
almost certainly the USA. Soybeans are not mentioned in the
second annual report of this experiment station.
Note 3. This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Hollybrook.
Note 4. In 1974 this experiment station was renamed
INIFAT (Instituto de Investigaciones Fundamental
en Agricultura Tropical; Institute for Fundamental
Investigations of Tropical Agriculture). Address: Chief,
Dep. of Agriculture, Estacion Central Agonómica de Cuba,
Santiago de las Vegas, Cuba.
208. Hollybrook: New U.S. domestic soybean variety. 1906.
Seed color: Yellow (straw), hilum tawny.
• Summary: Sources: Cruz, Francisco B. 1906. “Informe
del Departamento de Agricultura [Report of the Department
of Agriculture].” Estacion Central Agronomica de Cuba
(Santiago de las Vegas), Informe Anual 1:47-81. See p. 74.
Ball, Carleton R. 1907. “Soy bean varieties.” USDA
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27. See
p. 12-13, 25-26. “Classification–Key to the varieties (p. 11):
VI. Yellow seeded: 1B. Medium late, 120 to 125 days, 25 to
30 inches tall = Hollybrook.” “The Hollybrook variety was
originated by Messrs. T.W. Wood & Sons, of Richmond,
Virginia, as an early selection from Mammoth Yellow. The
name ‘Hollybrook’ was given it by them, and is the name of
the seed farm on which the variety originated. Numbers and
sources of lots grown: Agrost No. 454, grown from S.P.I.
No. 4912; Agrost. No. 976, S.P.I. No. 6556; Agrost. No.
1169, S.P.I. No. 9407; Agrost. No. 1196. S.P.I. No. 3870;
Agrost. No. 1299, from Havre, France; Agrost. No. 1538,
S.P.I. No. 6379; Agrost. No. 2032, ‘Hollybrook,’ Arkansas
Agricultural Expt. Station; S.P.I. No. 3870, China; S.P.I. No.
4912, ‘Common soy,’ Japan; S.P.I. No. 5764, grown from
S.P.I. No. 4912; S.P.I. No. 6379, grown from S.P.I. No. 3870;
S.P.I. No. 6556, ‘The most common soy,’ China; S.P.I. No.
9407, grown from S.P.I. No. 4912; S.P.I. No. 12399, grown
from S.P.I. No. 9407; S.P.I. No. 17269, grown from Agrost
No. 976-2; S.P.I. No. 17270, grown from Agrost No. 1169-2;
S.P.I. No. 17272, grown from Agrost. No. 1538-1; S.P.I. No.
17276, grown from Agrost. No. 1299-1 and 1299-2; S.P.I.
No. 17278, grown from Agrost. No. 2032.”
Soule, Andrew M.; Vanatter, Phares O. 1907.
“Experiments with oats, millet and various legumes.”
Virginia Agric. Exp. Station, Bulletin. No. 168. p. 259-90.
June. See p. 279-81. The largest 2-year average yield of hay
was 2.95 tons/acre made by Hollybrook [also spelled Holly

Brook].
Piper, C.V.; Nielsen, H.T. 1909. “Soy beans.” USDA
Farmers’ Bulletin No. 372. 26 p. Oct. 7. See p. 09.
“Hollybrook (Yellow).”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 47, 48, 75.
Seed color: Straw yellow. S.P.I. No. 17278. “From Arkansas
Agricultural Experiment Station, 1904... Grown six seasons.
This variety was introduced by Messrs. T.W. Wood & Sons,
of Richmond, Virginia, originally found mixed in Mammoth.
Nos. 17269, 17270, 17272, and 17276 are all distinct.”
Morse, W.J. 1918. “The soy bean: Its culture and uses.”
USDA Farmers’ Bulletin No. 973. 32 p. July. See p. 14.
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 166. “Selection from Mammoth [sic, Mammoth
Yellow] about 1902 by T.W. Wood & Sons, Richmond,
Virginia.”
Morse, W.J.; Cartter, J.L. 1937. “Improvement in
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89.
For the year 1937. See p. 1188. Selection by Wood (name of
breeder), of Virginia, 1902.
Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture
and varieties.” USDA Farmers’ Bulletin No. 1520 (Revised
ed.) 39 p. Nov. See p. 12. “Hollybrook–Originally found in
the Mammoth Yellow variety and introduced by T.W. Wood
& Sons, Richmond, Virginia, in 1902. Maturity, about 135
days; pubescence, gray; flowers, white, appearing in 60 to 65
days; pods, two- to three-seeded; seeds, straw yellow with
brown hilum, about 2,550 to the pound; germ, yellow; oil,
16.38 percent; protein, 41.44 percent.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 12-13. Hollybrook is in the USDA
Germplasm Collection. Maturity group: V. Year named
or released: 1902. Developer or sponsor: T.W. Wood and
Sons, Richmond, Virginia. Literature: 01, 03. Source and
other information: Selected from ‘Mammoth Yellow’. Prior
designation: None. Address: USA.
209. Wheeler, H.J.; Adams, G.E. 1906. A comparison of
nine different phosphates upon limed and unlimed land
with several varieties of plants. Bulletin (Rhode Island State
College Agricultural Experiment Station) No. 114. p. 115-37.
June. See p. 122, 131, 132, 134. [1 ref]
• Summary: Front cover title: “A test of nine phosphates
with different plants.”
Page 122: “5. Soy bean (medium green), 5 rows; 3 feet
apart. Planted on May 22.
“6. Beans, white podded ‘Adzuki’ (Phaseolus mungo
var.), 5 rows; 3 feet apart. Planted on June 7.
“7. Pea (Perfect), 5 rows; 3 feet apart. Planted on June
16.
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“8. Hubbard squash, 3 rows; 6 feet apart. Planted on
June 6...”
A table (p. 131) shows the yields of the Medium Green
Soy Bean, cut and weighed green, using 10 different types of
phosphate and different weights of lime.
Page 132: “The soy bean is a legume which can thrive
quite well upon soil so acid and so deficient in carbonate of
lime that beets, spinach, lettuce, onions, and certain other
varieties of plants can not be grown successfully. These two
factors help to explain its ability to utilize certain phosphates
under conditions where the beet was a practical failure.”
Summary and comments (p. 134): “The foregoing is
an account of the experience with nine different phosphatic
manures in the years 1900 and 1901. In all cases a very large
application of nitrate of soda and muriate of potash was
made.”
“With the pea, oat, summer squash, crimson clover,
Japanese millet (on the unlimed land), golden millet, whitepodded Adzuki bean, soy bean, and potato (on the unlimed
land) floats gave very good results; but with the flat turnip,
table beet, and cabbage they were relatively very inefficient,
notwithstanding that much more phosphoric acid had been
applied in the floats than in any other of the phosphates.
“In the case of the pea, oat, summer squash, crimson
clover, Japanese millet, golden millet, cabbage, soy bean,
and potato the yields were less on the limed soil with than
without the raw Redondite. With but one or two exceptions
the yields were raised somewhat by its use on the unlimed
land.” Address: 1. PhD, Director of the Station, Chemistry
and Agronomy; 2. Associate, Agronomy. Both: Kingston,
Rhode Island.
210. Wiancko, A.T. 1906. Southern farm notes: Soy beans
and cow peas. Chatham Record (The) (Pittsboro, North
Carolina). Aug. 2. p. 4.
• Summary: “The soy bean and the cowpea may be
successfully grown on almost any soil of reasonable fertility.
Like the common field pea, both require good drainage and
easily suffer from excessive wet, but will do much better
during periods of dry weather. For the best results a good
corn soil should be chosen. If properly inoculated, both crops
will do well where corn would suffer seriously from lack of
nitrogen. For use in a regular rotation, they should precede
corn or winter wheat. In the latter case the ground does not
need to be plowed for the wheat.
“The preparation of the soil should be similar to that best
suited to corn. It should be deeply plowed and the seed bed
made fine and mellow. A loose, deep seed bed is essential to
success.
“Both the soy bean and the cow pea are warm weather
plants and should not be sown early in the season. As a
general rule the best time to sow is after corn planting is
finished and the soil has become thoroughly warm. The seed
should be deeply covered. It should be sown in drills, and

the crops cultivated like corn until the soy bean blooms and
the cow pea begins to vine. For grain production, drilling
and cultivating are always best, but for hay production fair
results may be secured from broadcasting seed on ground
free of weeds. The rows should be thirty-two inches apart for
the soy beans and twenty-four inches apart for the cowpea,
and both seeded at the rate of twenty to twenty-five pounds
of seed per acre for the medium-sized varieties. Seeding may
be done with a wheat drill set at two bushels per acre on the
wheat scale, and with the holes not needed stopped up. Thick
seeding is detrimental to seed production.
“Some soils need to be inoculated with the proper
bacteria for one or both crops before satisfactory results
can be secured. This need can only be determined by trial
and by examination of the roots for the nodules. If needed,
inoculation may be best accomplished by sowing before
the last harrowing when preparing the seed bed, 200 or
300 pounds per acre of soil taken from a field where the
crops have been grown and the bacteria are known to exist.
Without the bacteria the crops must secure their nitrogen
from the soil, and under such conditions draw heavily on its
fertility.
“For hay production the cowpea will generally give best
results. It should be cut when the first pods begin to ripen
and cured as in the case of clover. Either the Early Blackeye,
Whippoorwill, New Era, Michigan Favorite, Iron, Clay, Red
Ripper or unknown varieties may be used.
“For grain production either crop may be used in the
South, but in the northern portion of Indiana the soy bean
will usually be most profitable. The Ito San, Early Browns
and Medium Early Yellow (late) are among the best varieties.
“Harvesting should be done when most of the leaves
have fallen and most of the pods are ripe. An old-fashioned
self-rake reaper or a mower with a side delivery attachment
will be found satisfactory for harvesting. Threshing may be
done with the ordinary threshing machine, with the lower
concave removed and replaced by a board and run at low
speed. A corn shredder may also be used for threshing.”
Address: Purdue Univ.
211. Billings, George A. 1906. Report of the Dairy
Husbandman. New Jersey State Agricultural Experiment
Station, Annual Report 26:333-90. For the year ending Oct.
31, 1905. See p. 335, 370-71.
• Summary: Section II, titled “Forage crops, 1905” (p. 335)
summarizes the results: “Variety experiments with cow peas
and soy beans indicate that several varieties of cow peas will
mature seed in this region in a favorable season, and that the
soy beans will mature in a much shorter season.”
The section titled “Variety tests with soy beans” (p.
370) states: “The seed of four varieties, namely, Early
Black, Medium Yellow, No. 12400, Medium Yellow, No.
12399, and Light Medium Green, were received from
the Department of Agriculture, Washington, D.C., and

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 121
planted June 15 [1905]...” Yields were as follows: (1) Early
Black–4.7 tons/acre of green forage and 16.5 bushels/acre of
seed; (2) Medium Yellow, No. 12400–6.2 tons/acre of green
forage and 24.5 bushels/acre of seed; (3) Medium Yellow,
No. 12399–3.9 tons/acre of green forage and 21.5 bushels/
acre of seed; (4) Light Medium Green–4.9 tons/acre of green
forage and 19 bushels/acre of seed. The feeding experiments
were conducted between Dec. 1904 and May 1905. A fullpage photo (p. 371) shows a field of Light Medium Green
and Medium Yellow soy bean plants.
Note: This is the earliest (and only) document seen
(Aug. 1999) that mentions the soybean variety Light Medium
Green. Address: B.Sc., Dairy Husbandman, New Brunswick,
New Jersey.
212. Henderson (Peter) & Co. 1906. Everything for the
garden (Mail-order catalog). New York, NY. 186 p. 28 cm.
• Summary: In the section titled “Farm seeds (p. 64), in the
center of the page, is an illustration of a soja bean plant with
a cluster of pods in the upper left corner. On a banner is
written “Henderson’s Early Soja Bean.”
To its left is expanded coverage of the soja bean and a
new variety for this catalog: “Early Green Soja Bean. This
variety produces enormous crops as far north as Canada, and
will ripen its seeds even in Massachusetts. It grows about
4 ft. high and yields ten to twenty tons of green fodder per
acre, or 20 to 40 bushels of Beans.
“It is a valuable leguminous plant for the farmer and
dairyman for either green or cured fodder or grain. It is
especially valuable for ensilage in combination with fodder
corn or Japanese Millet, thus furnishing a complete balanced
ration with an agreeable aromatic flavor, and is greedily
relished by cattle. It increases the milk and butter and fattens
the stock. The grain is also exceedingly nutritious, ranking,
when ground, even higher than cotton seed or linseed meal
for feeding cattle, hogs, or other stock. 3 lbs. of Soja Bean
meal added to the grain ration of milch cows produces a rich
milk.
“Soja Beans are great soil enrichers, adding humus and
fixing nitrogen from the air. The seed may be planted as soon
as the soil is warm–a little later than corn–in rows 30 inches
apart, 6 to 8 seeds to the foot, requiring 3 pecks per acre.
(See cut).
“Price, 10¢ lb., $1.25 pk. [peck], $4.00 bushel (of 60
lbs.); 10-bush. @ $3.90 per bush.”
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland.
Note: This is the earliest English-language document
seen (March 2003) that uses the term “fixing nitrogen” (or
“fix nitrogen”) or “fixing nitrogen from the air” in connection
with soybeans. Address: 35 & 37 Cortlandt St., New York.
213. Zavitz, C.A. 1906. Co-operative experiments in
agriculture. Ontario Agricultural and Experimental Union,

Annual Report 27:12-33. For the year 1905. See p. 15-16, 19,
29-30.
• Summary: A table titled “Co-operative experiments in
agriculture in 1905” (p. 15), under “Grain crops” includes
“Testing two varieties of Soy, Soja, or Japanese beans–2
plots.”
A table titled “Grain crops, 1905” (p. 16) shows that
2 tests were conducted on “Soy beans.” Early Yellow
(estimated value 100), yielded 1.85 tons/acre of straw and
1,100 lb/acre (18.33 bu/acre) of grain. Medium Green (E.V.
85), yielded 4.30 tons/acre of straw and 1,040 lb/acre (17.33
bu/acre) of grain.
The section titled “Soy beans” (p. 19) includes a
summary and notes: “Meal made from Soy beans is not very
different in composition from that of cotton seed meal. A
small quantity of this meal added to that of oats and barley
would add considerably to the nutritive properties of mixed
feed.” Note: This meal is probably ground whole soy beans.
Address: Prof., Agricultural College, Guelph [Ontario,
Canada].
214. Lindsey, Joseph B.; Holland, E.B.; Smith, P.H. 1907.
Work in animal nutrition. Massachusetts Agricultural
Experiment Station, Annual Report 19:96-156. Jan. See p.
116.
• Summary: In 1903 and 1904 young sheep were fed
soybean fodder (Brook’s Medium Green), “grown upon a
twentieth-acre plat which had produced soy beans for two
years previously... The plants were fully podded and the
beans quite well developed, but the foliage was still green...
The soy bean fodder appears to be slightly less digestible
than that of other legumes, due in all probability to the tough,
woody stems which are characteristic of the plant.”
Note the low digestibility of the fiber (43.4%), and the
high digestibility of the protein (81.6%). Address: Ph.D.,
chemist (foods and feeding).
215. Jones, C.E. 1907. Corn and beans in Virginia. Omaha
World Herald (Nebraska). Feb. 3. p. 6.
• Summary: “I have raised corn and soja beans together
with good results, but my experience on the whole is to
advise farmers not to grow them together. It made the corn
exceedingly hard to cut, as the mass of vegetation was so
heavy that the corn and beans tumbled in every direction
from the heavy winds. I believe it is better on rich soil to
grow each of the crops separately.
“When the land is not so rich and it is not desired to cut
and shock the corn, soja beans can be grown to advantage to
turn hogs or cattle on after the corn is gathered.
“The most satisfactory soja bean that I have tried in
the early yellow variety known as the Hollybrook. They
are some three weeks earlier than the mammot yhellow
[sic, Mammoth Yellow], grow a fine quality of vine and an
excellent yield of seed.”
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“And one decided advantage they have over the
mammoth, they do not shell [shatter] so badly after getting
ripe.” Address: Virginia.
216. Wiancko, A.T. 1907. Results of cooperative tests of
varieties of corn, wheat, oats, soy beans and cow peas.
Indiana (Purdue) Agricultural Experiment Station, Bulletin
No. 117. p. 367-94. Feb. See p. 390-91.
• Summary: “Introduction: The following pages present a
summary of the results of tests of leading varieties of corn,
oats, winter wheat, soy beans and cow peas conducted for the
Experiment Station by farmers in various parts of the state
during the past year.
“Cooperative experiments of this nature were begun in
a limited way in the year 1903, mostly in charge of young
men who had been students in the School of Agriculture. The
following year it was found that many other farmers desired
to join in the work and the number of experiments was
increased from year to year, as the funds available for the
work permitted, and last year sets of varieties of one or other
of the crops were sent to nearly 600 applicants representing
88 of the 92 counties in the state.
“The objects of these cooperative tests of varieties have
been to determine, by local tests, which varieties would give
the best results under the various soil and climatic conditions,
and to bring leading varieties to the notice of farmers under
conditions where each man could test their relative merits
to his own satisfaction. It was long known that the results of
variety tests conducted on the University Farm at LaFayette,
especially in the case of corn, were not applicable in many
other parts of the state owing to the great differences in local
conditions between widely separated sections. The second
year of the cooperative work showed clearly that, for corn
at least, the state must be divided into several sections, each
of which has its own particular requirements as to varieties
that will give satisfactory results. The map of the state on
page 384 of this bulletin shows the sections into which
the state had to be divided for the purpose of testing the
adaptability of varieties of corn. While the dividing lines are
not so definite as indicated, each section nevertheless has its
own peculiarities, except, perhaps, sections 11 and 12 which
present very similar conditions.”
The section titled “Results of tests of varieties of soy
beans” (p. 390-91) states that in 1906 some 56 tests of
soy bean varieties were conducted throughout the state
of Indiana. “Of these 47 consisted of the regular sets of
varieties and only 8 satisfactory reports were received.” Two
tables, which occupy a full page (p. 391), show the results
of satisfactory tests in northern and central Indiana, with the
name of each “experimenter,” his post office and county, the
varieties tested, and the yield for each variety (in lbs total dry
matter of the plants, and bushels of grain). The experimenters
in northern Indiana were G.W. Newcomer (Waterloo,
DeKalb Co.), T. Fouts [Taylor Fouts] (Camden, Carroll

County), and C.E. Hatch (Kentland, Newton Co.). Four
varieties were tested. The seed yields (in bushels per acre)
were: Ito San (30.4), Early Brown (31.6), Soy Bean 12399
(31.4), and Ogema [Ogemaw] (16.0). Average: 27.3. Note:
Fouts tested only three varieties: Ito San, Early Brown, and
“Soy Bean 12339.” Since he had the lowest yield for each
variety among the three growers who reported from northern
Indiana, his yields were not included when calculating the
averages.
The growers in central Indiana were W. Essig (Tipton,
Tipton Co.), C. Eichinger (Montmorenci, Tippecanoe Co.),
and the Experiment Station (Lafayette, Tippecanoe Co.).
Four varieties were tested. The seed yields (in bushels per
acre) were: Ito San (27.0), Early Brown (20.0), Ogema
(20.0), Dwarf Early Yellow (18.0).
The Medium Early Yellow does not appear in either
of these tables, but it is discussed on p. 390: “The Medium
Early Yellow is a late maturing variety and probably suitable
only to the southern portion of the state. At the Station it
ripens about October 20, or in about 150 days from time of
planting. It usually requires a severe frost to ripen it. The
freezing however, seems to do little harm to the quality of
the seed. This variety has relatively large plants, with long,
slender stems and branches, and an abundance of foliage,
making it the most suitable variety for feeding green of
making into hay.”
Note: This is the earliest document seen (Jan. 2005) that
mentions Taylor Fouts (of Camden, Carroll County, Indiana),
or any of the Fouts Brothers, in connection with soybeans.
This is also the earliest document seen (April 2001) that
mentions specific soy bean varieties grown by Taylor Fouts.
Address: Agriculturist.
217. Very Dwarf Brown: New U.S. domestic soybean
variety. 1907. Seed color: Brown.
• Summary: Sources: Wiancko, A.T.; Fisher, M.L. 1907.
“Soy beans, cow peas, and other forage crops.” Indiana
(Purdue) Agric. Exp. Station, Bulletin No. 120. p. 437-460.
March. See p. 451-53. Table III (p. 451), titled “Results of
soy bean variety tests, 1903-1906” shows that Very Dwarf
Brown, which was tested in all four years, had the lowest
average yield (9.5 bushels/acre; range: 4.8 to 12.6 bu/acre) of
any of the 12 varieties tested. A description of this variety (p.
452-53) states: “Very Dwarf Brown.–Foliage medium green,
rather scant. Stems stout, 12 to 18 inches high, upright,
with a few short branches. Pods abundant, on main stem,
and close to ground. Beans brown, ovoid in shape, 166 per
ounce. Seed coat is easily rubbed off in handling, giving
beans a speckled appearance. Beans ripen about August 18,
or in about 90 days. Ripe pods shatter easily of their own
accord and much seed is lost in harvesting, even with the
greatest care.”
Grantham, Arthur E. 1908. “Report of the agronomist
for the season of 1907.” Delaware Agric. Exp. Station,
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Bulletin No. 81. 20 p. March 1. See p. 12-15. A table titled
“Hay test of soy beans” (p. 13) shows that Very Dwarf
Brown yielded 6,875 pounds of hay per acre. The hay was
cut on 21 Sept. 1907. The average height of the plants was
38 inches. A second table titled “Soy beans seed test” (p. 14)
shows that Very Dwarf Brown yielded 11.5 bushels/acre. the
source of the seed was the USDA.
Wiancko, A.T.; Cromer, C.O. 1920. “Soybeans in
Indiana.” Indiana (Purdue) Agric. Exp. Station. No. 238. 15
p. March. See p. 14. Table IV (p. 14-15) gives a “Summary
of results of tests of varieties of soybeans for seed and hay
production, 1903-1919.” Very Dwarf Brown was tested from
1903 to 1907. Days required to mature: 91. Color of seed:
Brown. Average yield of grain: 10.4 bushels/acre. Address:
USA.
218. Wiancko, Alfred T.; Fisher, Martin L. 1907. Soy
beans, cow peas, and other forage crops. Indiana (Purdue)
Agricultural Experiment Station, Bulletin No. 120. p. 437460. March.
• Summary: Contents: Part I–Soy beans and cow peas.
Historical. Uses and value. Composition and digestible
nutrients. Culture. Cost of production. Results of tests
of varieties of soy beans (1903-1906), and cow peas.
Descriptions of varieties of soy beans and cow peas: Soy
beans (with the yearly and average yields in bushels per
acre over 4 years)–Ito San (21.0), Early Brown (21.5), Olive
Medium (14.6), Very Dwarf Brown (9.5), Ogemaw (11.3),
Medium Early Black (18.0), Early Black (14.8), Medium
Green (22.2), Medium Early Yellow (20.2), Hankow, Dwarf
Early Yellow, Soy Bean 12399.
The cost of producing soy beans and cow peas, acre
for acre, “will generally be very little different from that for
corn when the crops are planted in rows and cultivated. The
chief difference will be in the cultivation, which will be a
little higher on account of the closer spacing of rows. With
the proper machinery, other operations will cost about the
same as for corn. As to the value per acre, both crops should
generally compare favorably with corn.”
Part II–Miscellaneous forage crop notes. Photos show:
(1) A patch of soy beans ready for threshing (title page). (2)
A full grown soy bean plant with roots (p. 440). (3) A man
standing in a field of soy beans, which are about 32 inches
high (p. 446). Tables show: (1) Results of experiments in
methods of planting soy beans for seed production, 19041906 (p. 445). (2) Results of soy bean variety test by yield,
1903-1906 (p. 451).
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Very Dwarf Brown. Address: 1.
B.S.A., Agriculturist; 2. B.S., Asst. Agriculturist.
219. Piper, C.V. 1907. Re: Late maturing soybeans and
cowpeas. Letter to Prof. J.F. Duggar, Experiment Station,
Auburn, Alabama, April 1. 1 p. Typed, without signature

(carbon copy).
• Summary: “Dear Prof. Duggar: As you are interested in
late maturing soybeans and cowpeas, I am wondering if you
are in a position to handle a very small amount of Hankow
soybeans #6559. We have only 1½ ounces of seed of this
which was secured at Arlington last year, and as it does not
usually mature here I thought it would be advisable to have
a try it as it gives some promise as a hay crop. Kindly advise
me at your earliest convenience if you wish to grow this
small amount of seed. We also have a small amount of Indian
cowpea (Vigna catayang) [sic, catyang], #8687. I think you
had a plot of this last year, but that it failed to mature seed...
“I would appreciate it if you can find it convenient to let
us know about this matter soon.
Yours very truly, Agrostologist.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist.
220. Duggar, J.F. 1907. Re: Late maturing soybeans and
cowpeas. Letter to Prof. C.V. Piper, Dep. of Agriculture,
Washington, DC, April 4. 1 p. Typed, with signature on
letterhead.
• Summary: “Dear Sir:–Replying to your letter of April 1st
I would say that we shall be very glad to plant the small
package of Hankow soybeans No. 6559. I shall also be glad
again to try the Indian cowpea (Vigna catyang) No. 8667.
Your recollection is correct that this plant failed to produce
seed her last year, but by planting earlier we may have better
success next time.
“Please accept my thanks for the six small lots of
peanuts referred to in your letter of April 1st as having been
sent to me.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Director and Prof. of Agriculture,
Experiment Station, Alabama Polytechnic Inst., Auburn,
Alabama.
221. Moorhouse, L.A. 1907. Cowpeas and soy beans.
Oklahoma Agricultural Experiment Station, Bulletin No. 74.
22 p. April. [3 ref]
• Summary: Discusses: Adaptations of the crops to
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in the rotation. The grain and forage furnish nitrogenous
material for the ration, which is used in feeding the live stock
of the farm.”
Note: The “Station Staff” are listed at the beginning of
the Bulletin. W.L. Burlison, B.S., is Assistant Agronomist. In
a 1943 letter Burlison wrote: “Personally I first worked with
soybeans in 1903 at the Oklahoma Station...” Note that the
soy beans in this study were first grown in 1904. Address:
B.S.A., M.S., Agronomist, Stillwater, Oklahoma.

Oklahoma conditions, their place in the rotation, their
importance to the stockman farmer, their chemical
composition, harvesting methods and machinery,
cowpea and soy bean yields (in tons of hay and
bushels of grain). “The following varieties of soy
beans have been grown successfully in sections of
the country where the season is much shorter than the
growing period in Oklahoma: Medium Green, Early
White, Ito San, Medium Yellow, and Black (p. 12).
“In 1904 cowpeas and soy beans were grown
side by side in general farm work, not only on bottom
land but also on upland soil... The bottom land was
seeded on May 5 and the upland on June 30 (p. 1416). A table (p. 16) shows cowpea and soy bean yields
Soy beans yielded 9.90 and 9.45 bushels of seed
per acre, and 0.70 and 0.61 tons of hay per acre, for
bottom land and upland areas, respectively.
An illustration (line drawing, p. 18) shows the
“Miller Bean Harvester,” courtesy of the LeRoy
Plow Company, LeRoy, New York. The text states:
“Harvesting machinery has undergone a remarkable
improvement within the last decade. Machines have
been and are being constructed for handling every
crop of economic importance that is grown upon the
American farm today. To this end the bean harvester
has been evolved in order to enable the bean grower
in the northeastern states to handle his crop with
greater ease. This type of machine is efficient in its
work and can be used to advantage in harvesting
the cowpea and the soy bean in the south. There are
at least ten or a dozen types of this machine on the
market at the present time and they can be purchased
at the nominal cost of $25.00.”
Concerning threshing: “The soy bean is not as
brittle as the cowpea, hence the grain can be threshed
quite readily with a machine...”
Summary (p. 21): “As forage crops, the cowpea
and soy bean should be given a conspicuous place

222. Ball, Carleton R. 1907. Soy bean varieties. USDA
Bureau of Plant Industry, Bulletin No. 98. 30 p. + 5 plates.
May 27.
• Summary: This publication started a new system for
naming soybeans, giving them common names such as
Buckshot, Ogemaw, and Ito San. Contents: Origin and
introduction of the soy bean. Variability. Classification: Key
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to the varieties. Descriptions of the varieties (23–including
the source of the name and the numbers and sources of lots
grown, incl. Agrost. No. and S.P.I. No.): Black-seeded group
(Buckshot, Nuttall, Kingston, Ebony, Flat King, Riceland),
Brown-seeded group (Ogemaw, Eda, Baird, Brownie),
Mottled-seeded group (Hankow {with patch or saddle,
and usually eccentric lines or stripes outside the patch},
Meyer), Green-seeded group (Samarow, Guelph), Greenishyellow-seeded group (Yosho, Haberlandt, Tokyo {incl. Best
Green}), Yellow-seeded group (Ito San {“It has long and
widely sold under the names, ‘Yellow,’ ‘Early Yellow,’ ‘Early
White,’ etc.”}, Manhattan, Butterball, Amherst, Hollybrook,
Mammoth). List of synonyms.
Note 1. This is the earliest document seen (June 2020)
containing a list and descriptions of early U.S. soybean
varieties. Details on each of the 23 individual varieties
discussed by Ball are given in separate records in this
database with titles of the format “Buckshot: New U.S.
domestic soybean variety” (for Buckshot).
Note 2. This is the earliest document seen (June 2020)
which tries to standardize early soybean varietal names /

nomenclature to prevent confusion.
Note 3. This is the earliest English-language document
seen (Feb. 2019) that uses the word “mottled” or the word
“mottling” or the word “stripes” to describe the color of
soybean seeds. Note that both the mottled Hankow and
Meyer varieties came from China.
“Classification: The first separation of the numerous
forms or agricultural varieties of this species will naturally
be through the colors of the seeds. The varieties having
seeds of the solid colors black and yellow are by far the
most numerous and most striking. The greens and browns
are much less common and are also very variable in shade.
The browns are of various shades of reddish brown and are
also closely related to the mottled group. The yellows vary
commonly into greenish shades, and any line drawn between
the yellow and greenish yellow is only arbitrary. The yellows
also vary into paler shades, and some have even been called
‘white’ in Japan. This is most noticeable in old seeds, but
is never carried farther than pale yellow. It seems likely
that none of the legumes commonly cultivated in Japan can
have pure white seeds, like our navy beans for example, or
the term ‘white’ would never be applied to a pale-yellow
form. All yellow soy beans gradually turn paler with age
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for at least three to four years, although some varieties are
originally paler than others. Although the black group shows
more variation in the size of the seeds, the yellow is much
more variable in color shades... Figure 1 shows an attempt to
represent graphically the relationships and importance of the
various color groups.” Six color groups are recognized and
described herein.
Distribution numbers: Part I is “serial numbers under
which soy beans were distributed by the former Division of
Agrostology, with the name of the variety to which each has
been referred.” Part II is a “list of the serial numbers under
which soy beans have been distributed by the Office of Seed
and Plant Introduction and Distribution, with the name of
the variety to which each is referred in this bulletin. Several
S.P.I. numbers representing soy beans not studied by the
writer are not included in the list. 3870–Hollybrook. 4285–
Mammoth. 4912–Hollybrook. 4913–Amherst. 4914–Tokyo.
5764–Hollybrook,” etc. up to “17852–Meyer.”
Note 4. One variety was often introduced several
different times under different S.P.I. numbers, and that many
varieties have an “Agrostology No.” [Number] separate from
their S.P.I. number. Description of plates.
“Origin and introduction of the soy bean (p. 7-8): The
soy bean (Glycine hispida (Moench.) Maxim.) is an annual
leguminous plant from the Orient. Its native home is said to
be from southern Japan southward through eastern China
and Indo-China to Java. In China and Japan it has been in
cultivation for many centuries, certainly since before the
beginning of the Christian era. In those countries it is easily
the most important legume grown, and in some provinces
it is the most important of all crops. Owing, perhaps, to
the almost complete isolation of that part of the Orient, its
cultivation spread only slowly to other lands. It is now grown
to some extent in India, but its introduction there seems to
be of recent date. It reached Europe probably in the latter
part of the eighteenth century, and its arrival in England is
credited to 1790. For several decades it was grown merely
as a curiosity in botanic and private gardens. Investigation of
the economic value of this plant began more than thirty years
ago in Europe, rather earlier than in this country, but the soy
bean has not yet attained any great prominence there.
“The soy bean has been known in the United States for
more than three-quarters of a century. In the New England
Farmer of October 22, 1829, Thomas Nuttall wrote of its
possibilities as a crop for this country. For many years it was
grown only in gardens as a curious plant from the Far East.
The Perry expedition to Japan in 1853 brought back two
varieties, a yellow and a red sort [azuki?], which were tested
here in a limited way.
“During the last twenty years the soy bean has been the
subject of many experiments to determine its agricultural
value and adaptations. The agricultural experiment stations
of Kansas and Massachusetts were pioneers in these
investigations and seed was imported directly from Japan by

both stations. Through these efforts considerable interest was
aroused, and two or three varieties soon became available
commercially. The number of forms and varieties in this
country was further increased by additional importations
made by enterprising seedsmen. Since 1898 the Office of
Seed and Plant Introduction of the United States Department
of Agriculture has secured from seven different countries of
the old world no less than 65 different lots of soy bean seeds,
representing about twenty varieties.”
Page 2 lists the 28 people and divisions in the Bureau of
Plant Industry. Beverly T. Galloway is chief of the Bureau.
Merton B. Waite and Irwin F. Smith are pathologists. Walter
T. Swingle is physiologist in charge of plant life history
investigations. Mark A. Carleton is cerealist in charge of
grain investigations. David Fairchild is in charge of seed
and plant introduction. Charles V. Piper is agrostologist in
charge of forage crop investigations. Palemon H. Dorsett is
pathologist in charge of the plant introduction garden, Chico,
California.
Note 4. This is the earliest document seen (Aug. 2011)
that mentions Palemon H. Dorsett in connection with plant
introduction or with soy beans.
List of synonyms (p. 27): Adzuki = Ito San. Black =
Buckshot. Brown Eda Mame = Eda. Crossbred No. 6 =
Ogemaw. Early Black = Buckshot. Early Green = Guelph.
Early Japan = Butterball. Early White = Ito San. Early
Yellow = Ito San. Extra Early Black = Buckshot. Green
= Guelph. Green Samarow = Samarow. Hollybrook =
Hollybrook [sic]. Ito San = Ito San [sic]. Japanese No. 15 =
Kingston. Kaiyuski Daizu = Ito San. Kiyusuki Daidzu = Ito
San. Kysuki = Ito San. Large Black = Buckshot. Late Yellow
= Mammoth. Mammoth Yellow = Mammoth. Medium Black
= Buckshot. Medium Early Black = Buckshot. Medium
Early Green = Guelph. Medium Green = Guelph, Ogema
= Ogemaw. Southern = Mammoth. Yellow = Mammoth.
Yellow Eda Mame = Ito San.
A color illustration (frontispiece, facing the title page)
shows one or two views of the seeds of 22 different soy
bean varieties, lined-up and numbered. Diagrams show: The
probable relationships of the different groups of soy beans
(block style; p. 10).
The number of days required to reach maturity and the
height of the plant in inches, with averages, for each variety
of soy bean (graph plot; p. 13).
The 1st plate, facing the title page, showing the seeds
of 22 soybean varieties, is in color. Four full-page photos at
the end show the pods (side view) and seeds (side and front
views) of (typically) five soybean varieties.
Note 5. This is the earliest document seen (Nov. 2020)
that mentions the following soybean varieties: Amherst,
Baird, Brown Eda Mame, Brownie, Buckshot, Butterball,
Ebony, Eda, Flat King, Guelph, Haberlandt, Kingston, Large
Black, Manhattan, Meyer, Nuttall, Riceland, Samarow,
Tokyo, Yosho.
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Note 6. This is the earliest document seen (Nov. 2020)
which states that Black, Early Black, Extra Early Black,
Large Black, Medium Black, and Medium Early Black are
all the same as Buckshot, or that Early Japan is the same as
Butterball, or that Brown Eda Mame is the same as Eda, or
that Early Green, Green, Medium Early Green, and Medium
Green are all the same as Guelph, or that Yellow is the same
as Mammoth. Address: Agronomist, Grain Investigations,
USDA Bureau of Plant Industry.
223. Large Black: New U.S. domestic soybean variety.
Synonym: Buckshot (Ball 1907). 1907. Seed color: Black.
• Summary: Ball, Carleton R. 1907. “Soy bean varieties.”
USDA Bureau of Plant Industry, Bulletin No 98. 28 p. May
27. See p. 13-14. States that Large Black is a synonym for
Buckshot. Note: This is the earliest document seen (Oct.
2013) that mentions the soybean variety Large Black.
Piper, C.V.; Nielsen, H.T. 1909. “Soy beans.” USDA
Farmers’ Bulletin No. 372. 26 p. Oct. 7. See p. 10.
“Buckshot (Black): The Buckshot is a very early variety,
which has been handled by northern seedsmen. It is also
called ‘Early Black,’ ‘Extra Early Black,’ ‘Medium Early
Black,’ and ‘Large Black.’ It seldom grows more than 24
inches high and is at least a week earlier than the Ito San
variety.”
Morse, W.J. 1948. “Soybean varietal names used to
date.” Washington, DC: Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See p.
5. “Large Black–Same as Buckshot.”
224. Amherst: New U.S. domestic soybean variety.
Synonyms: Bakaziro [Bakajiro], Best White (Morse 1948).
1907. Seed color: Yellow (straw).
• Summary: Sources: Ball, Carleton R. 1907. “Soy bean
varieties.” USDA Bureau of Plant Industry, Bulletin No
98. 28 p. May 27. See p. 12-13, 25. “Classification–Key to
the varieties (p. 11): VI. Yellow seeded: 3B. Low, stocky,
somewhat branched, pods large, seeds large, 7 to 9 mm.,
spherical or slightly flattened, pale yellow, hilum yellow or
pale brown. Medium late, 120 to 125 days, a little taller than
20 inches, branches nearly equalling stem = Amherst.” “A
rather low and stocky well-branched variety... This variety
was named for the Massachusetts Agricultural Experiment
Station, at Amherst, MA, where soy beans have been
cultivated for many years from specially imported seed.
Numbers and sources of lots grown: Agrost No. 452, grown
from S.P.I. No. 4913; Agrost. No. 1170, S.P.I. No. 9408;
Agrost No. 1296, S.P.I. No. 6336 [Bakaziro]; S.P.I. No. 4913,
‘Best White;’ S.P.I. No. 5765, grown from S.P.I. No. 4913;
S.P.I. No. 6336, ‘Bakaziro,’ Japan; S.P.I. No. 8494, grown
from S.P.I. No. 6336 [Bakaziro]; S.P.I. No. 9408, grown from
S.P.I. No. 5765; S.P.I. No. 9413, grown from S.P.I. No. 6336

[Bakaziro]; S.P.I. No. 12400, grown from S.P.I. No. 9408;
S.P.I. No. 17275, grown from Agrost. 1170-2 and 1296-2.”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 47. Seed
color: Straw yellow. S.P.I. No. 17275. “The united progenies
of 4913 from Japan, 1900, and 6336 [Bakaziro] from Tokyo,
Japan, 1901... Grown nine seasons.” Note: Bakaziro is not
listed in the extensive index of this 1910 publication.
Etheridge, W.C. 1912. “Report of Division of
Agronomy.” North Carolina Agric. Exp. Station, Annual
Report 34:16-18. For the year ended June 30, 1911. Amherst
is one of the earliest maturing varieties. It does not ripen
uniformly and because of this it is almost impossible to
gather all its seeds because the pods that are more forward
in ripening split and shatter before the other pods mature.
Address: USA.
225. Baird: New U.S. domestic soybean variety. 1907. Seed
color: Brown.
• Summary: Sources: Ball, Carleton R. 1907. “Soy bean
varieties.” USDA Bureau of Plant Industry, Bulletin No 98.
28 p. May 27. See p. 11, 13, 18-19. “Classification–Key to
the varieties (p. 11): II. Brown seeded: 2A. Medium late, 25
inches tall, long branched, pods less than 1 3/8 inches long,
seeds small, 4 to 6½ mm. long, spherical or round. Pods
distinctly flattened, 3/8 to ½ inch or over in width, seeds
deep brown, shining = Baird.” “The seed of this variety was
mixed with the original and only importation of the Brownie
variety. In all the brown varieties, except the Brownie, the
seeds are deep brown when ripe, but light brown when
nearing maturity... The Baird variety is readily distinguished
from the Brownie by the slightly larger and more flattened
deep brown seeds... The variety is named for Reverend W.M.
Baird, a missionary, who secured the seed in Korea. Note:
Rev. Baird presented several collections of economic plants
to the USDA. The first he presented, received on 3 May
1901, contained four economic soybean varieties that were
cultivated in Pyeng Yang, Korea.
USDA Bureau of Plant Industry, Bulletin. 1909. “Seeds
and plants imported during the period from January 1 to
March 31, 1908: Inventory No. 14; S.P.I. Numbers 21732
to 22510.” No. 137. Jan. 9. 64 p. 22333-22337. “Grown at
Arlington Experimental Farm, Virginia, season of 1907.
Received March 19, 1908. “22333. Baird. ‘This variety
was mixed with Brownie when received from Pingyang
[Pyongyang / P’yongyang], Korea. This mixture was given
S.P.I. No. 6414. The two varieties were grown together
under these numbers, 9417, 17256, and Agrost. No. 1542,
respectively. The two varieties were separated in the 1907
seed from Arlington Farm, and Baird given the above new
number, Brownie remaining as No. 17256.’ (Nielsen).
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
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Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 59. Seed
color: Brown. S.P.I. No. 22333. “From Pingyang, Korea,
1901... Grown nine seasons.”
1911. “Soya beans.” Queensland Agricultural Journal
26:323. June. Baird was one of two forage varieties chosen
by a Mr. Connor for the purpose of sowing them separately
for seed production. Address: USA.
226. Brownie: New U.S. domestic soybean variety. 1907.
Seed color: Brown.
• Summary: Sources: Ball, Carleton R. 1907. “Soy bean
varieties.” USDA Bureau of Plant Industry, Bulletin No 98.
28 p. May 27. See p. 11, 13, 19. “Classification–Key to the
varieties (p. 11): II. Brown seeded: 2B. Medium late, 25
inches tall, long branched, pods less than 1 3/8 inches long,
seeds small, 4 to 6½ mm. long, spherical or round. Pods
nearly cylindrical, 5/16 inch or less in width, seeds light
brown, dull = Brownie.” “This is a well-branched, bushy
variety, with very small pods and seeds. It is not known
commercially, but only through the original importation
from Korea.” Time of maturity: 108-125 or more days. “The
longer periods seem to be accompanied by a considerably
taller growth, and it seems likely that with careful selection
this variety can be developed into a very valuable hay plant.
The few yields of seed recorded are all small, usually less
than 5 bushels to the acre. The name is derived from the
color and small size of the seeds. Numbers and sources of
lots grown–Agrost. No. 1542, S.P.I. No. 6414; S.P.I. No.
6414, from Ping-yang, Korea; S.P.I. No. 9417, grown from
S.P.I. No. 6414; S.P.I. No. 17256, grown from Agrost. No.
1542-1.”
USDA Bureau of Plant Industry, Bulletin. 1909. “Seeds
and plants imported during the period from January 1 to
March 31, 1908: Inventory No. 14; S.P.I. Numbers 21732
to 22510.” No. 137. Jan. 9. 64 p. 22333-22337. “Grown at
Arlington Experimental Farm, Virginia, season of 1907.
Received March 19, 1908. “22333. Baird. ‘This variety
was mixed with Brownie when received from Pingyang
[Pyongyang / P’yongyang], Korea. This mixture was given
S.P.I. No. 6414. The two varieties were grown together
under these numbers, 9417, 17256, and Agrost. No. 1542,
respectively. The two varieties were separated in the 1907
seed from Arlington Farm, and Baird given the above new
number, Brownie remaining as No. 17256.’ (Nielsen).
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 44. Seed
color: Brown. S.P.I. No. 17256. “From Pingyang, Korea,
1901... Grown nine seasons.”
1911. “Soya beans.” Queensland Agricultural Journal
26:323. June. Brownie was one of two forage varieties
chosen by a Mr. Connor for the purpose of sowing them
separately for seed production. Address: USA.

227. Buckshot: New U.S. domestic soybean variety.
Synonyms: Medium Black (Hills 1894). Black, Early Black,
Extra Early Black, Large Black, Medium Early Black (Ball
1907). Early Mammoth Black, Round Black (Morse 1948).
1907. Seed color: Black.
• Summary: Sources: Ball, Carleton R. 1907. “Soy bean
varieties.” USDA Bureau of Plant Industry, Bulletin No 98.
28 p. May 27. See p. 11-14, 27. “Classification–Key to the
varieties (p. 11): I. Black seeded: 1A. Seeds large, 8 to 11
mm long, round or broadly elliptical, pods 1½ to 3 inches
long. Very early, 95 to 100 days, 18 to 24 inches high. short
branched; leaves large, dark; pods 2 inches long or over,
seeds spherical or broadly elliptical and somewhat flattened
= Buckshot.” “Black-seeded group: The Buckshot is a wellknown commercial variety, having been on the market in this
country for a number of years. So far as known, it is the only
variety with black seeds which is obtainable commercially.
It is quite generally sold by northern seedsmen and under
several descriptive names, all more or less similar, as Black,
Early Black, Medium Early Black, Extra Early Black, Large
Black, etc... The seeds are jet black and shining, but usually
covered with a powdery bloom, which gives them a dull and
grayish, or leaden, color. They are large, 8 to 11 mm. long by
8 to 9 mm. wide, round or very broadly elliptical in lateral
view, somewhat flattened when seen in the dorso-ventral
view... Although quite widely cultivated in the lower parts
of the Northern States, this variety has never become very
popular in that section. This seems to be largely due to the
fact that the Guelph (medium green), while averaging only
ten days later in maturing, also averages 10 inches taller, and
is thus considerably more valuable. The Buckshot requires
from ninety-two to one hundred and ten days to reach
maturity, the average for most locations being ninety-five
to one hundred days... Number and sources of lots grown–
Agrost. No. 1184, ‘Black,’ R.I. Agric. Expt. Station; Agrost.
No. 1292, S.P.I. No. 6334, Japan; Agrost. No. 1301, ‘Early,’
Johnson & Stokes; Agrost. No. 1303, ‘Extra Early Black,’
J.M. Thorburn & Co.; Agrost. No. 1304, W.A. Burpee;
Agrost No. 1471, ‘Extra Early Black,’ J.M. Thorburn &
Co.; Agrost No. 1474, ‘Extra Early Black,’ Hammond Seed
Company; Agrost No. 1978, union of Agrost. Nos. 1184,
1301, 1304, 1471.” List of synonyms: Large Black is the
same as Buckshot.
Mooers, Charles. A. 1908. “The soy bean: A comparison
with the cowpea.” Tennessee Agric. Exp. Station, Bulletin
No. 82. A photo on the title page shows the plants of four
soybean varieties. Buckshot is the smallest of the four;
Mammoth Yellow is the largest.
Piper, C.V.; Nielsen, H.T. 1909. “Soy beans.” USDA
Farmers’ Bulletin No. 372. 26 p. Oct. 7. See p. 10.
“Buckshot (Black): The Buckshot is a very early variety,
which has been handled by northern seedsmen. It is also
called ‘Early Black,’ ‘Extra Early Black,’ ‘Medium Early
Black,’ and ‘Large Black.’ It seldom grows more than
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24 inches high and is at least a week earlier than the Ito
San variety. The seed is considerably larger than ordinary
buckshot, but has the same shape. The plants are entirely too
small and coarse and produce pods too near the ground to
be of much value. If the Buckshot variety is planted at all it
should be only in the northern tier of States.”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of
Plant Industry, Bulletin No. 187. 84 p. Dec. 31. See p.
29-30. “Buckshot: The history of this variety is somewhat
complicated as it has been obtained from the following
American sources: Agrostology No. 1184, ‘Black,’ from
Rhode Island Agricultural Experiment Station, spring, 1903.
Agrostology No. 1301, ‘Early,’ from Johnson & Stokes,
March 1902. Agrostology No. 1303, ‘Extra Early Black,’
from J.M. Thorburn & Co., March 1902. Agrostology
No. 1304, from W.A. Burpee, March 1902. Agrostology
No. 1474, ‘Extra Early Black,’ from Hammond Seed
Co., March 1903. Agrostology No. 2033, ‘Crossbred No.
9,’ from the Arkansas Agricultural Experiment Station,
May, 1904. ‘Crossbred No. 9’ of Evans is really Ogemaw,
while his ‘Crossbred No. 6’ is Early Black or Buckshot.
These two numbers were exactly reversed at the Arkansas
Experiment Station, as the variety received from that station
as ‘Crossbred No. 6’ (Agrostology No. 2031) proved to be
Ogemaw. All the foregoing were later united as S.P.I. No.
17251.
“S.P.I. No. 6334, from Tokyo, Japan, April 20, 1901.
Among the progeny of this are S.P.I. No. 8491, 9412, and
probably 11179, and Agrostology No. 1292. S.P.I. No.
19987, from Yokohama, Japan, 1907. S.P.I. No. 22883, from
Tokyo, Japan, 1908. One of these, S.P.I. No. 22322, ‘Early
Black from Podolia’ [Ukraine], Haage & Schmidt, 1908.
“From these data it would appear that Buckshot is a
common Japanese variety. But Mr. E.E. Evans, West Branch,
Michigan, claims that this variety was originated by him
in 1901 as a hybrid, ‘Evans’s Crossbred No. 6,’ which
he advertised in 1902 and distributed widely. In recent
correspondence Mr. Evans states that this was a hybrid of
a large, flat, black variety, Medium Early Black, and of
a Dwarf Brown. According to Mr. Ball, No. 6334 and its
progeny numbers were identical with Mr. Evans’s variety.
In Mr. H.T. Nielsen’s opinion, Nos. 19987 and 22883 were
also precisely identical. Unfortunately these three Japanese
lots were not grown in 1909. A critical comparison of the
seed samples shows, however, that the three Japanese lots
have thicker, more nearly globose seeds than most of the
lots derived from Evans’s plant. It is, therefore, not unlikely
that there are really two closely similar but distinct varieties
involved, a matter which needs further investigation. Nos.
22322 and 25212A are undoubtedly the same as Evans’s
plant.”
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.

See p. 41, 43-44, 48. Page 41 states: “The early introduced
varieties.–Previous to the numerous introductions by the
United States Department of Agriculture beginning in 1898,
there were not more than eight varieties of soybeans grown
in the United States.” One of these was Buckshot (with black
seeds). Page 43 repeats material from Piper & Morse 1910.
Page 48 states: “Buckshot: No. 22322, obtained from Haage
& Schmidt, is indistinguishable from the Buckshot variety,
S.P.I. No. 17251. It was received as ‘Early Black from
Podolia,’ but is not the same as the variety received under
the name from another source. Seeds of this variety were
also mixed in the brown seed from the Botanical Garden of
Bremen, Germany, and grown as No. 25212A.”
228. Butterball: New U.S. domestic soybean variety.
Synonyms: Early Japan (Ball 1907). Giant Yellow (Piper &
Morse 1910). 1907. Seed color: Yellow.
• Summary: Sources: Ball, Carleton R. 1907. “Soy bean
varieties.” USDA Bureau of Plant Industry, Bulletin No 98.
28 p. May 27. See p. 12-13, 24-25. “Classification–Key to
the varieties (p. 11): VI. Yellow seeded: 3A. Low, stocky,
somewhat branched, pods large, seeds large, 7 to 9 mm.,
spherical or slightly flattened, pale yellow, hilum yellow or
pale brown. Medium early, 100 to 105 days, about 20 inches
tall, branches short = Butterball.” “An early or medium early
variety... The name, Butterball, was given to this variety on
account of its round yellow seeds. Numbers and sources of
lots grown: Agrost No. 1197, ‘Early Japan,’ Rhode Island
Agricultural Expt. Station; Agrost No. 1199, ‘Early Ita
Name,’ S.P.I. No. 8422; S.P.I. No. 8422, ‘Early Ita Name,’
Japan; S.P.I. No. 17273, grown from Agrost. No. 1197-1;
S.P.I. No. 17274, grown from Agrost. No. 119-1.”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of
Plant Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 30,
33, 60. “The Butterball variety was first secured from the
Rhode Island Agricultural Experiment Station in 1903 as
‘Early Japan,’ and is probably one of Professor Brooks’s
introductions. According to Ball (1907, p. 25), S.P.I. No.
8422, from Yokohama, Japan, is identical. A recent culture
of this number obtained after a lapse of several years from
the Illinois Agricultural Experiment Station, through Mr.
H.B. Derr, proved to be Butterball, but there were a few
different things intermixed, probably hybrids. A recent lot of
seed from Dammann & Co., Naples, Italy, S.P.I. No. 22415,
received as ‘Giant Yellow’ is undoubtedly Butterball.”
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p.
March. See p. 41, 44. Page 41 states: “The early introduced
varieties.–Previous to the numerous introductions by the
United States Department of Agriculture beginning in 1898,
there were not more than eight varieties of soybeans grown
in the United States.” One of these was Butterball (with
yellow seeds).
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Note: We can find no publications other than USDA seed
lists that mention cultivation of this variety. Address: USA.
229. Ebony: New U.S. domestic soybean variety. Synonym:
Black Beauty (Piper & Morse 1910). 1907. Seed color:
Black.
• Summary: Sources: Ball, Carleton R. 1907. “Soy bean
varieties.” USDA Bureau of Plant Industry, Bulletin No 98.
28 p. May 27. See p. 11, 13, 15-16. “Classification–Key
to the varieties (p. 11): I. Black seeded: 2B. Seeds small, 4
to 6 or 7 mm long, round or broadly elliptical, pods about
1 inch long. Medium late, 115 to 120, 20 to 26 inches tall,
long-branched, seeds elliptical, distinctly flattened = Ebony.”
“The very small-seeded variety known as Ebony is not to
be had on the market, and it has apparently been obtained
abroad but once. The original importation was from Pingyang [Pyongyang / P’yongyang], Korea. In size of seed and
pod it is, with the exception of Kingston, the smallest of all
the black soy beans and one of the few very small-seeded
varieties of any color... The name has reference to the color
of the seeds. Numbers and sources of lots grown: Agrost.
No. 1193, S.P.I. No. 6386; Agrost. No. 1541, S.P.I. No. 8492;
Agrost. No. 1980, Agrost. Nos. 1193 and 1541, united; S.P.I.
No. 6386, ‘Black,” Korea; S.P.I. No. 8492, grown from S.P.I.
No. 6386; S.P.I. No. 9414, grown from S.P.I. No. 8492; S.P.I.
No. 17254, grown from Agrost. No. 1980.”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 43, 64, 75.
Seed color: Black. S.P.I. No. 17254. “From Pingyang, Korea,
1901... Grown nine seasons. This variety was also received
from Swatow, China, 1908 (S.P.I. No. 22886). Ebony has
proved a valuable variety in southern Illinois and especially
through the work of Mr. Ralph Allen, of Delavan, Illinois,
has become well known as No. 9414 and also as ‘Black
Beauty.’”
Etheridge, W.C. 1912. “Report of Division of
Agronomy.” North Carolina Agric. Exp. Station, Annual
Report 34:16-18. For the year ended June 30, 1911. Ebony
was one of the earliest maturing varieties grown.
Reynolds, Will. 1914. “A crop with many profits: Soy
beans are good for fertilizer, for pasture, for hay, for seed.”
Country Gentleman. March 21. p. 9. “Certain varieties of
soy beans are better adapted than other to certain uses and
conditions. The earlier-maturing varieties may be grown in
Northern latitudes with more certainty of the crop’s maturing
than later ones.” One variety that has done well in the North
is Black Beauty.
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 163, 164. “Introduced from Pingyang [Pyongyang],
China, Chosen (Korea), 1901.” “Black Beauty.–The same as
Ebony.” Note: This is the earliest document seen (Aug. 2004)
which states that “Black Beauty” is a synonym for “Ebony.”

Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 10-11. Ebony is in the USDA Germplasm
Collection. Maturity group: IV. Year named or released:
1907. Developer or sponsor: USDA. Literature: 01, 03.
Source and other information: From Pyongyang, North
Korea, in 1901. Prior designation: PI 6386. Address: USA.
230. Eda: New U.S. domestic soybean variety. Synonyms:
Brown Eda Mame (Ball 1907). Yamagata Cha-daidzu (Piper
& Morse 1910). 1907. Seed color: Brown.
• Summary: Sources: Ball, Carleton R. 1907. “Soy bean
varieties.” USDA Bureau of Plant Industry, Bulletin No 98.
28 p. May 27. See p. 11, 13, 18. “Classification–Key to the
varieties (p. 11): II. Brown seeded: 1B. Early, pods over 1½
inches long, seeds large, 8 to 9 mm. long, round, or nearly
so. Early, about 22 inches high, branches very numerous and
longer = Eda.” “The Eda variety is very similar to Ogemaw
and is likely to prove identical with it when the Ogemaw has
become more fully acclimated and has regained its normal
size. The Eda differs from the Ogemaw variety chiefly in its
greater height, longer branches, and in being a week or so
later in maturing. In short, it is a larger and more vigorous
plant, which the Ogemaw is likely to equal in another trial
with home-grown seed... The plat of this variety grown at the
Tennessee Experiment Station in 1905 had foliage of a most
striking and peculiar coppery-green color not observed in
any other plat... The name, Eda, is a part of the longer name
under which this variety was received. Numbers and sources
of lots grown: Agrost. No. 1185, ‘Brown Eda Mame,’ R.I.
Agric. Expt. Station; S.P.I. No. 17257, grown from Agrost.
No. 1185-1.”
Note: The paragraph above shows that Eda had been
named by 1907. Its previous names appear to have been
“Brown Eda Mame” and “Yamagata Cha-daidzu.”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 31. “The
Eda is a brown-seeded variety introduced from Japan and
grown by the Kansas Agricultural Experiment Station in
1890 under the name Yamagata Cha-daidzu [Chadaidzu,
Chadaizu]. The identification of Chadaidzu rests on the
fact that the Rhode Island Agricultural Experiment Station
secured all of the varieties from Kansas in 1892. The
Department of Agriculture obtained all of these varieties
from Rhode Island in 1903, including but one brown-seeded
variety under the name ‘Brown Eda Mame.’”
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 41, 44-45. Page 41 states: “The early introduced
varieties.–Previous to the numerous introductions by the
United States Department of Agriculture beginning in 1898,
there were not more than eight varieties of soybeans grown
in the United States.” One of these was Eda (with brown
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seeds). Address: USA.
231. Flat King: New U.S. domestic soybean variety.
Synonym: Flat Black (Bailey 1907; Morse 1948). 1907. Seed
color: Black.
• Summary: Sources: Ball, Carleton R. 1907. “Soy bean
varieties.” USDA Bureau of Plant Industry, Bulletin No 98.
28 p. May 27. See p. 11, 13, 16. “Classification–Key to the
varieties (p. 11): I. Black seeded: 1C. Seeds large, 8 to 11
mm long, round or broadly elliptical, pods 1½ to 3 inches
long. Late [maturity], 120 to 130 days, about 30 inches tall,
branches long, seeds very large, elliptical, much flattened
= Flat King.” “Black-seeded group: The Flat King is a tall
and quite stout variety... The seeds are larger and flatter
than those of any variety, jet black, shining, with little or no
bloom, flat, broadly elliptical in outline... The Flat King is
a very strong-growing variety, resembling the Nuttall more
closely than any other black-seeded form, though the Flat
King is the taller, its average height being from 25 to 35
inches. It is not a commercial variety yet, but its heavy crop
of pods, its large size, and branching habit make it a valuable
variety for trial as a silage crop or for a cover crop or hog
pasture, especially in the Southern States. It is later than any
of the large and promising varieties, except the Tokyo, and
is more comparable with the Mammoth in time of maturity,
requiring from one hundred and seventeen to one hundred
and forty days or even more in unfavorable seasons. Yields
of seed of from 6 to 9 bushels to the acre have been recorded.
The name is given on account of the much flattened seeds
and the large size of seeds and plants. Numbers and sources
of lots grown: Agrost. No. 1293, S.P.I. 6312; S.P.I. No. 6312,
‘Flat Black,’ Japan; S.P.I. No. 8497, grown from S.P.I. No.
6312; S.P.I. No. 9410, grown from S.P.I. No. 8497; S.P.I. No.
17252, grown from Agrost. No. 1293-2.”
Bailey, L.H. ed. 1907. Cyclopedia of American
agriculture. Vol. II. “Crops.” New York and London:
Macmillan & Co. xvi + 699 p. See p. 585. “Flat Black” is a
late-maturing variety.
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 43, 49, 53,
63, 75. Seed color: Black. S.P.I. No. 17252. “From Tokyo,
Japan, 1901... Grown nine seasons. This variety was also
obtained from Yokohama, Japan, No. 19982, and again from
Tokyo, No. 22875.” “The best varieties of soy beans (p. 75):
Late–Flat King, 17252.”
Wolfe, T.K. 1924. “Soybean Culture.” Virginia Agric.
Exp. Station, Bulletin No. 235. 32 p. March. Flat King
is listed in a table showing the yields of seed and hay of
soybean varieties at Blacksburg, Virginia.
232. Guelph: New U.S. domestic soybean variety.
Synonyms: Early Green, Green, Green Medium, Medium
Early Green, Medium Green (Ball 1907), Large Medium

Green (Morse 1915), Dwarf Green, Michigan Green, Ohio
Medium Green, Wisconsin Early Green (Morse 1948). 1907.
Seed color: Green (chromium).
• Summary: Sources: Ball, Carleton R. 1907. “Soy bean
varieties.” USDA Bureau of Plant Industry, Bulletin No 98.
28 p. May 27. See p. 11, 13, 20-21, 27-28. “Classification–
Key to the varieties (p. 11): IV. Green seeded: 1. Medium,
110 days, 30 inches tall, pods broader, seeds round, deep
green = Guelph.” “Green-seeded group: The Guelph is one
of the oldest and best known varieties in cultivation. For
many years it has been sold by numerous seed houses as
Early Green, Medium Green, and Medium Early Green. It
is a rather curious fact that during the eight years in which
the United States Department of Agriculture has been
actively engaged in the introduction of oriental legumes it
has but once secured this variety. This is probably due to
the fact stated by writers on Japanese agriculture that the
green-seeded and the brown-seeded forms are but sparingly
cultivated in the Orient, the blacks and yellows being much
preferred. The Guelph soy bean has become quite a favorite
in the Northern States of this country, where it is highly
esteemed for both seed and forage production. In Kansas,
Indiana, Michigan, and in Ontario it has given splendid
results in comparative tests extending through several years...
At the Ontario Agricultural College and Experiment Farm,
located at Guelph, Ontario, a great deal of work has been
done with soy beans, and with this variety especially, and
the name is given for that reason. Numbers and sources of
lots grown: Agrost. No. 912, ‘Early Green,’ J.M. Thorburn
& Co.; Agrost. No. 969, S.P.I. No. 6558; Agrost. No. 1306,
‘Medium Early Green,’ J.M. Thorburn & Co.; Agrost. No.
1312, ‘Medium Green,’ Henderson & Co.; Agrost. No.
1464, ‘Early Green,’ Henderson & Co.; Agrost. No. 1467,
‘Medium Early Green,’ J.M. Thorburn & Co.; Agrost. No.
1469, ‘Medium Early Green,’ Breck & Sons; Agrost. No.
1473, ‘Medium Early Green,’ Hammond Seed Co.; Agrost.
No. 1476, ‘Medium Early Green,’ Currie Bros.; Agrost No.
1764, ‘Early Green,’ Kansas Expt. Station; Agrost. No. 1971,
‘Medium Green,’ union of Agrost. Nos. 912, 969, 1306,
1312, 1464, 1467, 1469, 1473, and 1476; S.P.I. No. 6558,
Hankow, China; S.P.I. No. 13503, Agrost. No. 912; S.P.I.
No. 17261, grown from Agrost. Nos. 1764 and 1971.” Page
27 states that synonyms for Guelph are Early Green, Green,
Medium Early Green, and Medium Green.
Piper, C.V.; Nielsen, H.T. 1909. “Soy beans.” USDA
Farmers’ Bulletin No. 372. 26 p. Oct. 7. See p. 10. “Guelph
(Green).”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 30. “Guelph,
or Medium Green, was introduced by Prof. W.P. Brooks, in
1889, from Japan, and is now quite extensively grown in
the Northern States [Note: It did NOT originate in Guelph,
Ontario, Canada.] The same variety was obtained from

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 132
Hankow, China, in May, 1901,–S.P.I. No. 6558, according to
Ball’s identification (1907, p. 21). It has since been received
from only one foreign source, namely, S.P.I. No. 22320,
from Haage & Schmidt, as ‘Green Samarow.’ This last might
easily be the progeny of the American introduction.”
Morse, W.J. 1918. “The soy bean: Its culture and uses.”
USDA Farmers’ Bulletin No. 973. 32 p. July. See p. 14.
“The Guelph is also known as Medium Green, Early Green,
Medium Early Green, and Large Medium. It is esteemed
for its forage and as a silage crop in the Northern States.
Although a good producer of grain, it is not desirable for this
purpose, since the pods shatter badly before all the seeds are
mature.”
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p.
March. See p. 41, 44, 165, 167. Page 41 states: “The early
introduced varieties.–Previous to the numerous introductions
by the United States Department of Agriculture beginning in
1898, there were not more than eight varieties of soybeans
grown in the United States.” One of these was Guelph or
Medium Green (with green seeds). “Guelph or Medium
Green.” “Introduced from Japan, 1889.” “Medium Early
Green.–The same as Guelph.” “Medium Green.–The same as
Guelph.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987.
“USDA soybean germplasm collection inventory.” Vol. 1.
INTSOY Series No. 30. p. 10-11. Guelph is in the USDA
Germplasm Collection. Maturity group: III. Year named or
released: 1907. Developer or sponsor: USDA. Literature:
01, 03. Source and other information: From Japan in 1889
by Prof. W.P. Brooks, Massachusetts AES (Agric. Exp.
Station). Called ‘Medium Green’ from 1903 to 1907. Prior
designation: None.
Talk with Dr. Richard Bernard, former curator of
the USDA Germplasm Collection. 1998. Oct. 15. “Many
varieties got named long after they were released, especially
in the old days. It took them a while to settle on name. They
decided that names like Medium Green, while descriptive,
were not valid variety names, so they came up with Guelph.”
Dr. Bernard further complicated the problem because he
had two different strains that were called Medium Green
or Guelph, so he let the two names exist together, because
the strains are different. These two are still in the soybean
germplasm collection. Address: USA.
233. Haberlandt: New U.S. domestic soybean variety. Dry
edible variety. Synonym: White (Morse 1948). 1907. Seed
color: Yellow (straw), hilum dusky brown.
• Summary: Sources: Note: The following entry shows that
the Haberlandt variety existed by May 1905.
Ball, Carleton R. 1907. “Soy bean varieties.” USDA
Bureau of Plant Industry, Bulletin No 98. 28 p. May 27. See
p. 12-13, 22. “Classification–Key to the varieties (p. 11): V.
Greenish yellow seeded: 2. Medium late, about 120 days,

25 to 30 inches high, branches long, pods about 1¼ inches
long, seeds medium large, roundish or broadly elliptical,
hilum dark brown = Haberlandt.” “A plot grown in 1905 at
Baton Rouge, Louisiana, had foliage of a very light glaucous
green, much resembling a plot of rape in color. The same
appearance was also reported for this variety by the Virginia
Agricultural Experiment Station... The time required for
this variety to reach maturity varies from 110 to 130 days,
the average time being somewhere near 118 to 120 days.
Two seed yields secured were 12 9/10 and 13 3/10 bushels
to the acre, respectively. The Haberlandt is one of the most
promising varieties for hay, silage or green manuring, and
for a cover crop. From the Tokyo it can be distinguished
only by its earlier maturity, rather deeper greenish yellow
seed and distinctly brown hilum. This variety was named in
honor of Prof. F. Haberlandt, who first brought the soy bean
to agricultural notice in Europe. His work was published in
1878 at Vienna. Numbers and sources of lots grown: Agrost.
No. 1194, ‘White,’ S.P.I. No. 6396; Agrost. No. 1539, S.P.I.
No. 8495; Agrost. No. 1540, S.P.I. No. 8493; S.P.I. No.
6396, ‘White,’ Ping-yang [Pyongyang / P’yongyang], Korea;
S.P.I. No. 6397, Ping-yang, Korea; S.P.I. No. 8493, grown
from S.P.I. No. 6396; S.P.I. No. 8495, grown from S.P.I. No.
6397; S.P.I. No. 9415, grown from S.P.I. No. 6397; S.P.I. No.
17263, grown from Agrost. No. 1539-1; S.P.I. No. 17271,
grown from Agrost. No. 1194-1.”
Piper, C.V.; Nielsen, H.T. 1909. “Soy beans.” USDA
Farmers’ Bulletin No. 372. 26 p. Oct. 7. See p. 11.
Haberlandt (Yellow) is one of the best out of more than one
hundred sorts tested in the last three years. It is not yet on the
market, but will probably be available by 1910.
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 47, 75. Seed
color: Straw yellow. S.P.I. No. 17271. “From Pingyang,
Korea, 1901... Grown nine seasons.” “The best varieties of
soy beans (p. 75): Medium late–Haberlandt, 17271.”
Morse, W.J. 1918. “The soy bean: Its culture and uses.”
USDA Farmers’ Bulletin No. 973. 32 p. July. See p. 14.
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 165. “Introduced from Pingyang [Pyongyang], Korea,
1901.”
Morse, W.J.; Cartter, J.L. 1937. “Improvement in
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89.
For the year 1937. See p. 1187. Origin: Introduction, Chosen
[Korea]. Year: 1901. Days to mature: 130. Flower color:
Purple, white. Pubescence color: Tawny. Seed coat color:
Straw yellow. Germ color: Yellow. Hilum color: Brown.
Seeds per pod: 2-3. Seeds per pound: 2,400. Use: Grain, or
dry edible beans. Note: This is the first of many documents
in which Morse classified the Haberlandt as a “dry edible”
soybean, one of a limited number of “edible varieties of
soybeans.”
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Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 10-11. Haberlandt is in the USDA
Germplasm Collection. Maturity group: VI. Year named or
released: 1907. Developer or sponsor: USDA. Literature: 01,
03. Source and other information: From Pyongyang, North
Korea, in 1901. Prior designation: PI 6396 (also PI 17271).
Address: USA.
234. Kingston: New U.S. domestic soybean variety.
Synonym: Japanese No. 15 or #15 (Ball 1907). 1907. Seed
color: Black.
• Summary: Sources: Ball, Carleton R. 1907. “Soy bean
varieties.” USDA Bureau of Plant Industry, Bulletin No 98.
28 p. May 27. See p. 11, 13, 15. “Classification–Key to the
varieties (p. 11): I. Black seeded: 2A. Seeds small, 4 to 6 or
7 mm long, round or broadly elliptical, pods about 1 inch
long. Medium [days to mature], 110 to 115 days, low, 15 to
18 inches tall, scarcely branched, seeds spherical or slightly
flattened = Kingston.” “Black-seeded group: Kingston.
This is a small, medium early variety, with rather slender
stems... The seeds are the smallest of any black variety, and
are equaled in smallness by Brownie only... This variety is
too small and unbranched to have much value for forage.
It is likely to prove a fairly good yielder of seed, two tests
sown thickly for forage having yielded between 8 and 9
bushels of seed per acre... The name, Kingston, is given in
honor of the Rhode Island Experiment Station, located at
Kingston, Rhode Island. That station has contributed largely
to our knowledge of the soy bean as a crop for northern
regions, and this variety was received from that source
alone. Numbers and sources of lots grown: Agrost. No. 118,
‘Japanese No. 15,’ Rhode Island Agric. Expt. Station; S.P.I.
No. 17255, grown from Agrost. No. 118-1.”
Piper, C.V.; Nielsen, H.T. 1909. “Soy beans.” USDA
Farmers’ Bulletin No. 372. 26 p. Oct. 7. See p. 23.
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of
Plant Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 31.
“Kingston: The Kingston soy bean was received from the
Rhode Island Agricultural Experiment Station in 1903 as
“Japanese No. 15.” It was obtained by them from Prof.
W.P. Brooks, of the Massachusetts Agricultural Experiment
Station, who brought a number of soy-bean varieties from
Japan in 1889, and is probably the variety which he named
‘Medium Black.’ It has never been secured from any other
source. In all probability this is the variety grown at the
Rhode Island Agricultural Experiment Station in 1893 (see
their Annual Report, 1893, p. 191) as ‘Medium Black.’”
Etheridge, W.C. 1912. “Report of Division of
Agronomy.” North Carolina Agric. Exp. Station, Annual
Report 34:16-18. For the year ended June 30, 1911. Kingston
was one of the earliest maturing varieties grown.
Piper, Charles V.; Morse, William J. 1923. The soybean.

New York, NY: McGraw-Hill Book Co. xv + 329 p.
March. See p. 41, 44. Page 41 states: “The early introduced
varieties.–Previous to the numerous introductions by the
United States Department of Agriculture beginning in 1898,
there were not more than eight varieties of soybeans grown
in the United States.” One of these was Kingston (with black
seeds).
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987.
“USDA soybean germplasm collection inventory.” Vol. 1.
INTSOY Series No. 30. p. 12-13. Kingston is in the USDA
Germplasm Collection. Maturity group: IV. Year named or
released: 1907. Developer or sponsor: Rhode Island AES
(Agric. Exp. Station) and USDA. Literature: 01, 03. Source
and other information: From Japan in 1889 by Prof. W.P.
Brooks, Massachusetts AES (Agric. Exp. Station). Prior
designation: PI 17255. Address: USA.
235. Manhattan: New U.S. domestic soybean variety.
Synonym: Gosha (Morse 1948). 1907. Seed color: Yellow
(straw).
• Summary: Sources: Ball, Carleton R. 1907. “Soy bean
varieties.” USDA Bureau of Plant Industry, Bulletin No 98.
28 p. May 27. See p. 11-13, 24, 28. “Classification–Key to
the varieties (p. 11): VI. Yellow seeded: 2. Early, low, about
20 inches, scarcely branched, pods larger, seeds 7 to 9 mm.,
broadly elliptical, yellow, slightly greenish, hilum brown
= Manhattan.” “The Manhattan is a dwarf early variety...;
seeds medium in size, round, broadly elliptical in outline, 7
to 8 mm. wide, 7 to 9 mm. long considerably flattened, rather
pale yellow with a slight greenish tinge, becoming paler with
age, hilum brown.
“The Manhattan variety is early to medium early,
requiring from ninety to one hundred and ten days to reach
maturity, the average being about one hundred to one
hundred and five days. It is too small to have much forage
value, and its chief use will be for an early seed crop, to
which purpose it is fairly well adapted. Several yields of
from 14 to 16 bushels to the acre are recorded.
“This variety was named for the location of the Kansas
Agricultural Experiment Station, Manhattan, Kansas, where
the soy bean has been under extensive experimentation for
many years. Numbers and sources of lots grown: Agrost.
No. 1295, S.P.I. No. 6333; S.P.I. No. 6333, ‘Gosha,’ Japan;
S.P.I. No. 8490, grown from S.P.I. No. 6333; S.P.I. No. 9411,
grown from S.P.I. No. 6333; S.P.I. No. 17277, grown from
Agrost. No. 1295-2.”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 48. Seed
color: Straw yellow. S.P.I. No. 17277. “From Tokyo, Japan...
Grown ten seasons.”
Krauss, F.G. 1911. “Leguminous crops for Hawaii.”
Hawaii Agric. Exp. Station, Bulletin No. 23. 31 p. Sept. 20.
Manhattan is classified under Group I (Culinary varieties);
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it is stated as a strong, branching dwarf type, 12 inches tall.
Address: USA.
236. Meyer: New U.S. domestic soybean variety. 1907. Seed
color: Black and brown in concentric bands or mottling.
• Summary: Sources: Ball, Carleton R. 1907. “Soy bean
varieties.” USDA Bureau of Plant Industry, Bulletin No 98.
28 p. May 27. See p. 11, 13, 20. “Classification–Key to the
varieties (p. 11): III. Mottled seeded: 2. Plant not known,
seeds large, nearly round = Meyer.” “Meyer S.P.I. No. 17852
is a recent importation from China, secured by Mr. F. N.
Meyer. From the seed alone it is certain that this is a distinct
variety of the mottled group.”
Letter from Frank. N. Meyer to David Fairchild. 1907.
Dec. 18. In: Letters of Frank N. Meyer. 4 vols. Compiled
by USDA Bureau of Plant Introduction. See p. 454. Meyer
thanks Fairchild for sending the 1907 USDA bulletin titled
“Soy Bean Varieties” by Carleton Ball “in which I see that
my name has been immortalized already in the christening of
a humble, mottled bean [Meyer]; what a joy!”
Piper, C.V.; Nielsen, H.T. 1909. “Soy beans.” USDA
Farmers’ Bulletin No. 372. 26 p. Oct. 7. See p. 11. This
variety is one of the best out of more than one hundred sorts
tested in the last three years. It is not yet on the market, but
will probably be available by 1910.
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 48. Seed
color: Black and brown. S.P.I. No. 17852. “From Peking,
Chihli, China, 1906... Grown four seasons. The beans
of this variety are said to be roasted and sold in Peking
as delicatessen.” Note: Chihli was a former province in
northeast China; its capital was Peking. In 1928 it was
divided largely into Hebei, Jehol, and Chahar. The largest
part was Hebei.
Galloway, B.T. 1908. “Report of the Chief of the Bureau
of Plant Industry.” Annual Reports of the Department of
Agriculture (USA) p. 257-341. For the year ended June 30,
1907. See p. 326. “A new soy bean from Manchuria, which
has been named ‘Meyer,’ has yielded seed at the rate of 24
bushels to the acre, outyielding any other variety grown on
the Arlington Experiment Farm. In view of the fact that the
culture of beans as a grain crop has been decreasing in this
country because the yield averages only 12 bushels to the
acre, this new variety is of great promise.”
Hill, W. Stanley. 1914. “The soya bean: Experience
at Moumahaki Experiment Farm.” New Zealand J. of
Agriculture 8:594-96. June 20. See p. 594. A table shows
that Meyer is one of six varieties tested under severe field
conditions. The average height (inches), period of growth
(days), colour of seed, and weight per 100 seeds is given.
Address: USA.
237. Nuttall: New U.S. domestic soybean variety. 1907. Seed

color: Black.
• Summary: Sources: Ball, Carleton R. 1907. “Soy bean
varieties.” USDA Bureau of Plant Industry, Bulletin No 98.
28 p. May 27. See p. 11, 13-15. “Classification–Key to the
varieties (p. 11): I. Black seeded: 1B. Seeds large, 8 to 11
mm long, round or broadly elliptical, pods 1½ to 3 inches
long. Similar to Buckshot, but 7 to 10 days later, branches
longer, pods and seeds somewhat smaller = Nuttall.” “Blackseeded group: This variety is closely related to Buckshot, but
is distinguished by smaller seeds and rather stouter and more
branching plants... The seeds are jet black and shining...
The Nuttall requires from 100 to 115 days to ripen its seeds,
the average time being 105 to 110 days. This variety has
apparently but very little to recommend it... In seed yields,
where sown quickly enough to make fair forage, it has
not done much. From 4 to 6 bushels to a little more than
12 bushels to the acre are the recorded outputs. The name
is given in honor of Thomas Nuttall, who wrote the first
recorded account of the soy bean in this country. Numbers
and sources of lots grown: Agrost. No. 1536, S.P.I. No. 6416;
S.P.I. 6416, ‘Black,’ from Korea; S.P.I. No. 8496, grown
from S.P.I. No. 6416; S.P.I. No. 9418, grown from S.P.I. No.
8496; S.P.I. No. 17253, grown from Agrost. No. 1536-1.”
Grantham, Arthur, E. 1908. “Report of the agronomist
for the season of 1907.” Delaware Agric. Exp. Station,
Bulletin No. 81. 20 p. March 1. See p. 14. In seed test of soy
beans conducted at the Delaware Agriculture Experiment
Station, the Nuttall variety (No. 19,183) yielded 25.5 bushels
per acre. Source of seed: U.S. Dept. of Agriculture.
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 43, 59. Seed
color: Black. S.P.I. No. 17253. “From Pingyang [Pyongyang
/ P’yongyang], Korea, 1901... Grown nine seasons. No.
22334 is undoubtedly the progeny of 17253 as shown by
records.”
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 158. A table shows that No. 17523, Nuttall was grown
at the Arlington Experimental Farm from 1905 to 1910. The
life period ranged from 114 to 121 days.
238. Riceland: New U.S. domestic soybean variety. 1907.
Seed color: Black.
• Summary: Sources: Ball, Carleton R. 1907. “Soy bean
varieties.” USDA Bureau of Plant Industry, Bulletin No 98.
28 p. May 27. See p. 11, 13, 16-17. “Classification–Key to
the varieties (p. 11): I. Black seeded: 3A. Seeds medium,
elongated, 5½ to 7 mm. long, about two-thirds as wide, much
flattened. Very late, 3 to 4½ feet tall, very much branched,
leaves and pods small = Riceland.” “This is one of two
very peculiar varieties imported from China. These two,
the Hankow being the second one, are very similar in habit,
differing only in the color of the seeds... The Riceland has
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not yet been placed on the market. It is known only from the
original importation from beyond Chiu Niu, near Hankow,
province of Hupeh, in the great valley of the Yangtze, China
where it is sown in July or August, between the rows of
rice... S.P.I. No. 16790 from Hangchow, China, is probably
another lot of this striking variety. This lot has not been
grown by the writer, but it is characterized by the same
narrowly elliptical, flattened seeds... Hangchow is also in
the rice-growing section of China. The name, Riceland, is
suggested by the use of this variety by the Chinese in their
rice fields. Numbers and sources of lots grown: Agrost. No.
964, S.P.I. No. 6560; S.P.I. No. 6560, from beyond Chiu Niu,
near Hankow, China.”
Piper, C.V.; Nielsen, H.T. 1909. “Soy beans.” USDA
Farmers’ Bulletin No. 372. 26 p. Oct. 7. See p. 11. Riceland
(Black) is one of the best out of more than one hundred sorts
tested in the last three years. It is not yet on the market, but
will probably be available by 1910.
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 40, 56, 75.
Seed color: Black. S.P.I. No. 6560. “From near Hankow,
Hupeh, China...” “The best varieties of soy beans (p. 75):
Very late–Riceland, 20797.”
Krauss, F.G. 1911. “Leguminous crops for Hawaii.”
Hawaii Agric. Exp. Station, Bulletin No. 23. 31 p. Sept. 20.
Riceland is classified under Group III; it is stated as one of
the two tallest varieties tested. Address: USA.
239. Samarow: New U.S. domestic soybean variety.
Synonym: Green Samarow (Ball 1907. Called Green
Samarow Until 1907; Both Names Used Interchangeably
Thereafter–Morse 1948). 1907. Seed color: Green.
• Summary: Sources: Ball, Carleton R. 1907. “Soy bean
varieties.” USDA Bureau of Plant Industry, Bulletin No 98.
28 p. May 27. See p. 11, 13, 20. Note: Ball is the first to use
the name “Samarow” in preference to “Green Samarow.”
“Classification–Key to the varieties (p. 11): IV. Green
seeded: 1. Early, low, 15 to 20 inches, short branched, pods
slender, commonly 3 seeded, seeds light green, elongated =
Samarow.” “Samarow is a dwarf early variety of unknown
origin. It has been sold for several years by J.M. Thorburn
& Co., New York, under the name Green Samarow. It
may readily be distinguished from all other varieties by
the elongated, flattened, light-green seeds, quite different
in shape from those of any varieties which are similar in
color... The small size of the plants makes it unprofitable to
grow for forage production, but the abundant crop of pods,
containing 3 seeds commonly and 4 occasionally, suggests
the possibility of breeding for high seed yields. Numbers
and sources of lots grown: Agrost. No. 1302, ‘Green
Samarow,’ J.M. Thorburn & Co.; Agrost. No. 1470, ‘Green
Samarow,’J.M. Thorburn & Co.; Agrost No. 1972, ‘Green
Samarow,’ union of Agrost. No. 1302 and 1470; S.P.I. No.

17260, grown from Agrost. No. 1972.”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 31. “The
Samarow has not occurred in any of our Asiatic importations.
It is advertised under the name ‘Green Samarow’ by several
European seedsmen. Messrs. J.M. Thorburn & Co., who first
introduced it into the United States about 1901, inform us
that their seed was from Italy. The ‘Green Samarow,’ S.P.I.
No. 22320, from Haage & Schmidt, Erfurt, Germany, proved
to be Guelph.”
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 44, 47. “Samarow: Seed obtained from Dammann &
Co., Naples, Italy, No. 224411, and identical with No. 17260,
which last was introduced by Thorburn & Co. [of New York]
from Italy. Also No. 01597 from Von Tschermak, Vienna,
said to be one of Haberlandt’s varieties, but this is probably
an error as Haberlandt mentions no green-seeded sort that
matured in his experiments.” Address: USA.
240. Tokyo: New U.S. domestic soybean variety. Dry edible
variety. Also spelled Tokio. Synonyms: Austrian Green, Ita
Mame, Late Ita Mame, Southern Medium Green (Morse
1948). 1907. Seed color: Yellow (olive), hilum pale.
• Summary: Sources: Ball, Carleton R. 1907. “Soy bean
varieties.” USDA Bureau of Plant Industry, Bulletin No 98.
28 p. May 27. See p. 12-13, 22-23. “Classification–Key to
the varieties (p. 11): V. Greenish yellow seeded: 3. Late, 130
days or over, 35 inches or over in height, very long branched,
pods 1½ inches long, seeds larger, round or elliptical, hilum
scarcely tinted = Tokyo.” The Tokyo differs from the medium
greenish yellow (Haberlandt) variety mostly in a somewhat
more vigorous growth and in later ripening... The Tokyo is
one of the very best varieties for all-around use. It will give
heavy hay and silage crops, is equally good for pasture and
cover-crop purposes, and where it matures it gives very good
seed yields. Eight plots grown at Washington [DC] in two
different years averaged 8 1/3 bushels of seed per acre, in
which the lowest yield was 4 bushels and the highest 14½
bushels. The Kentucky Agricultural Experiment Station
reports a very much higher seed yield, with the weight of
green forage to the acre 11.84 and 14.08 tons from two plots,
curing to 5.44 and 6.16 tons, respectively. It is too late for the
best results in most Northern States, but it may be replaced
there by the Haberlandt variety. This variety was named for
the Japanese capital, where some of the importations were
secured. Numbers and sources of lots grown: Agrost. No.
468, grown from S.P.I. No. 4914; Agrost. No. 696, grown
from Potomac Flats; Agrost. No. 1171, ‘Best Green,’ S.P.I.
No. 9409; Agrost. No. 1198, ‘Late Ita Name,’ S.P.I. No.
8424, Japan; Agrost. No. 1200, ‘Medium Ita Name,’ S.P.I.
No. 8423, Japan; Agrost. No. 1298, ‘Medium Green,’ S.P.I.
No. 6335, Japan; S.P.I. No. 4914, ‘Best Green,’ Japan; S.P.I.
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No. 5766, grown from No. 4914; S.P.I. No. 6335, ‘Medium
Green,’ Japan; S.P.I. No. 8423, ‘Medium Ita Name,’ Japan;
S.P.I. No. 8424, ‘Late Ita Name,’ Japan; S.P.I. No. 9409,
grown from S.P.I. No. 5766; S.P.I. No.17264, grown from
Agrost. No. 1198-1; S.P.I. No. 17265, grown from Agrost.
No. 1200-1; S.P.I. No.17266. grown from Agrost No. 1171-1;
S.P.I. No. 17267, grown from Agrost No. 1298-2.” Note: The
words/name “Ita Name” make no sense in Japanese. Perhaps
“Eda Mamé” was intended.
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of
Plant Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 18,
45, 75. Variety name: Tokyo. Seed color: Olive yellow.
S.P.I. No. 17264. “From Tokyo, Japan, 1901... Grown nine
seasons. This variety was also obtained from Kobe, Japan,
No. 20893.” “The best varieties of soy beans (p. 75): Late–
Tokyo, 17264.”
Tracy, S.M. 1912. “Forage crops for the cotton region.”
USDA Farmers’ Bulletin No. 509. 47 p. Oct. 11. See p. 29.
The soybean variety Tokyo has recently become popular in
the cotton region of the USA (the southern states).
Country Gentleman. 1915. “Soy beans for all climates.”
May 22. See p. 11. Note: This is the earliest document seen
(Dec. 1998) which uses the spelling “Tokio” rather than
“Tokyo” for this variety. In about 52% of all documents
where this variety is mentioned, its name is spelled “Tokyo,”
while in the remaining 48% it is spelled “Tokio.” The
“Tokio” spelling was more common from 1919 to 1925,
however it was not used after 1947, when “Tokyo” became
the standard spelling.
Morse, W.J. 1918. “The soy bean: Its culture and uses.”
USDA Farmers’ Bulletin No. 973. 32 p. July. See p. 16.
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 68, 87, 89, 96, 100, 111, 152, 154, 158, 169, 171,
192-193. “Tokio–Introduced from Tokio, Japan, 1901.” Seed
olive yellow, hilum pale, germ yellow, oil 18.4 per cent.,
about 134,400 to the bushel.
Morse, W.J.; Cartter, J.L. 1937. “Improvement in
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89.
For the year 1937. See p. 1187. Origin: Introduction, Japan.
Year: 1901. Days to mature: 140. Flower color: Purple.
Pubescence color: Gray. Seed coat color: Olive yellow. Germ
color: Yellow. Hilum color: Pale. Seeds per pod: 2-3. Seeds
per pound: 2,260. Use: Grain, or dry edible beans. Note: This
is the first of many documents in which Morse classified the
Tokyo as a “dry edible” soybean, one of a limited number of
“edible varieties of soybeans.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 18-19. Tokyo is in the USDA Germplasm
Collection. Maturity group: VII. Year named or released:
1907. Developer or sponsor: USDA. Literature: 01, 03.
Source and other information: ‘Ita Name’ from Yokohama,

Japan, in 1902. Prior designation: PI 8424. Address: USA.
241. Yosho: New U.S. domestic soybean variety. Synonym:
Yoshoka (Morse 1916), Yoshioko (Morse 1948), or
Yoshioka. 1907. Seed color: Yellow (olive).
• Summary: Sources: Ball, Carleton R. 1907. “Soy bean
varieties.” USDA Bureau of Plant Industry, Bulletin No 98.
28 p. May 27. See p. 12-13, 21-22. “Classification–Key to
the varieties (p. 11): V. Greenish yellow seeded: 1. Early,
very low, 14 to 18 inches, pods about 1¼ inches long, seeds
medium large, roundish or broadly elliptical, hilum pale
brown = Yosho.” “The Yosho is a rather small, early form...
Yosho is a very early variety, maturing in 85 to 100 days,
averaging 92 to 97 days. It gives only a fair yield of seeds
and a low yield of vines. Seed yields of 4 3/5 to 6 3/5 bushels
per acre are recorded. The name is formed by shortening
the Japanese word Yoshioka. Numbers and sources of lots
grown: Agrost. No. 1297, S.P.I. No. 6314; S.P.I. No. 6314,
‘Yoshioka,’ Japan; S.P.I. No. 8489, grown from S.P.I. No.
6314; S.P.I. No. 17262, grown from Agrost. No. 1297-2.”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 45. Seed
color: Olive yellow. S.P.I. No. 17262. “From Tokyo, Japan,
1901... Grown nine seasons.” Address: USA.
242. Soule, Andrew M.; Vanatter, Phares O. 1907.
Experiments with oats, millet and various legumes. Virginia
Agricultural Experiment Station, Bulletin No. 168. p. 259-90.
June. See p. 277-83, 289-90.
• Summary: The soy bean is second most important legume
grown in the south, after the cowpea. “The feeding value
of the soy bean has not been as generally appreciated as it
should be... A fair average yield of soy beans is 20 to 30
bushels [per acre]. This is as large a yield as is ordinarily
obtained with corn on land which should be equally well
adapted for the cultivation of the soy bean. The soy bean
is much richer, bushel for bushel, in feeding nutrients than
corn, and a yield of 35 bushels per acre really produces a
much larger amount of digestible protein than would be
obtained with corn.” In experiments made by the authors,
Mammoth Yellow soy beans produced 592 pounds of
digestible protein per acre, which is “nearly three times as
much digestible protein as corn, more than twice as much
as sorghum, and considerably more than the cow peas. The
digestible protein produced per acre by the soy beans is very
large and indicates why this crop should be given serious
attention, as its extensive cultivation would enable the
nutrition of various classes of live stock to better advantage
in every way. The soy bean has not become popular enough
yet to permit of its being used extensively for the nutrition
of beef and dairy cattle, but enough work has been done
to indicate that three pounds of soy bean meal [probably
uncooked, ground soybeans] could be substituted for an
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equal amount of linseed meal with satisfactory results in
feeding dairy cows. This should encourage the extensive
cultivation of this crop, which will undoubtedly become
more and more popular when its useful qualities are
realized.”
Yield tests of leading soy bean varieties were conducted
on the station’s plats. “Most of these varieties were planted
on the 8th of May and were harvested between August
and September 30. The yields of both grain and hay were
obtained in 1905 and 1906. The largest 2-year average yield
of hay was made by Hollybrook (2.95 tons/acre). The best
seed yield obtained in both years was with Itho San [Ito
San] Yellow, which made 14.37 bushels in 1905, 22.50
bushels in 1906, or an average of 18.43 bushels [per acre]
for both years. Yet when Itho San was inoculated it yielded a
remarkable 31.04 bu/acre.
“These facts indicate that the soy bean can be made
into a very satisfactory quality of hay and that large yields
of a rich and nutritious foodstuff will be obtained that will
be eaten to advantage by live stock. The main stems of this
plant are coarse and many of them will not be readily eaten,
but if the crop is sown thickly so as to crowd the plants,
smaller and finer stems will result. The best hay varieties
are those that do not grow so vigorously as Hollybrook and
Mammoth Yellow.”
Conclusions: “Soy beans may be used either for hay
or grain production, though the stems are coarser than the
cowpea, and the hay is thus not so thoroughly consumed by
live stock. They will outyield the cowpea when grown for
grain very considerably, and two years’ work show that good
yields of hay can be obtained... The grain of the soy bean is
much more resistant to unfavorable weather conditions than
the cowpea, and it is also much richer in feeding nutrients,
and its extensive cultivation in the south can not be urged too
strongly.”
Photos (p. 278-80, 283) show: (1) Early Black soy bean.
(2) Early Green soy bean. (3) Itho San [Ito San] Yellow soy
bean. (4) A field of cowpeas and soy beans growing side by
side. Tables (p. 281) show: (1) A comparison of soy bean
varieties in number of grains per ounce, date of ripening,
days maturing, and yield per acre of hay, and of grain. The
soy bean varieties are: Itho San Yellow [Ito San], Early
Green, Japanese Pea, Medium Green, Extra Early Black,
Medium Black, Green Samarow, Ogima [Ogema], Common,
Extra Early Yellow, Holly Brook [Hollybrook], Mammoth
Yellow, Brecks, Coffee Berry, Hales. The highest yield of
grain in one season was 23.33 bu/acre for Early Green in
1906. The highest yield of hay in one season was 3.75 tons/
acre for Holly Brook in 1905. (2) A comparison of yield in
a variety of soy beans with and without inoculation. Yields
were generally better with inoculation.
243. Woll, F.W.; Olson, Geo. A. 1907. Miscellaneous
chemical analyses. Wisconsin Agricultural Experiment

Station, Annual Report 24:160-70. For the year ended June
30, 1907. See p. 164-66.
• Summary: Section c, titled “The effect of soil inoculation
on the distribution of the fertilizer ingredients in soy beans”
(p. 164-66) states: “The soy bean used in this investigation is
known as the Wisconsin Black. The beans of this particular
variety are small, black, and high in oil and protein. During
the season of 1905, when the work here reported was done,
the soy beans were sown on low, rich land, a part of which
was inoculated. The roots of the plants which grew on the
inoculated land were profusely covered with nodules of
varying sizes, while the roots removed from the untreated
soil were practically without any nodules.”
The nodules, roots, stems and leaves, capsules, whole
plant minus root, and beans were analyzed for protein,
nitrogen, ash, phosphoric acid, and potash. A table (p. 165)
shows the results, which suggest that “inoculation of the
soil is beneficial to the soybean plant in several ways. 1. By
increasing the nitrogen content of the plant. By decreasing
the per cent of ash constituents. Because the roots contain a
higher per cent of fertilizer ingredients than those obtained
on untreated soil. 4. Because the beans contain more protein
and less oil than those grown on untreated soil.” Address:
1. Chemist; 2. Asst. in Agricultural Chemistry [Madison,
Wisconsin].
244. Nielsen, H.T. 1907. Re: Cowpea and soybean work.
Letter to Mr. J.M. Westgate [Asst. Agrostologist in Charge
of Alfalfa and Clover Introductions], Seed Introduction and
Distribution, Bureau of Plant Industry, USDA, Washington,
DC, Aug. 24. 4 p. Handwritten, with signature on hotel
letterhead.
• Summary: Nielsen is writing from the Glenmore Hotel
in Montgomery, Alabama. “Dear Mr. Westgate: I have
spent a very interesting week in my cowpea and soybean
work. At Welsh, Louisiana, the weather conditions have
been so unfavorable that the riceland [Riceland] soybeans
hadn’t been planted at all, but Dr. J.F. Naftel’s and Mr. J.F.
Shoemaker’s at Crowley were looking very fine, and both
men expressed the belief very strongly that they were going
to be valuable for the ricelands. These two varieties also
look exceptionally well at Audubon Park, New Orleans. Mr.
J.B. Dodson’s trial at Crowley had been ruined by a dike
springing a leak, and the excessive water had drowned out
the plants.
“The only other soy at Audubon Park which looks
promising is a black variety [PI] #14952. It is showing
up remarkably well, being about 45 inches high and very
vigorous. All the other soys are too small growing to be of
any value for their conditions.
“Of the cowpeas there are but few of the varieties doing
well. The New Era, Iron, Clay and Whippoorwill are doing
quite well.”
At Auburn: “The Mammoth soybean is also doing very
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fine.” “Yours truly, H.T. Nielsen.”
Note: This is the earliest document seen (June 2012)
by or about Howard Theodore Nielsen (1879-1959) in
connection with soybeans. Nielsen was in charge of cowpeas,
soybeans, and forage crops before W.J. Morse arrived.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
95–Newhouse-Nixon.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: [Forage Crop Investigations,
Bureau of Plant Industry, USDA].
245. Nielsen, H.T. 1907. Re: Cowpea and soybean
experiments. Letter to Mr. C.V. Piper, Seed Introduction and
Distribution, Bureau of Plant Industry, USDA, Washington,
DC, Sept. 21. 5 p. Handwritten, with signature on hotel
letterhead.
• Summary: Nielsen is writing from The Madison Hotel
in Madison, Indiana (K.A. Korbly, Jr., proprietor). “Dear
Mr. Piper: I was not at all surprised to find that the Ohio
Experiment Station has lost entire faith in cowpeas... It
is somewhat different with soybeans, as they think this a
valuable and a desirable crop. The only objection they have
to it, is that it is hard to harvest. They haven’t tried a bean
harvester. Mr. Goddard says they would be grown very
largely in Ohio if a really satisfactory method of harvesting
could be given. They claim they are profitable at 15 bu. per
acre, and haven’t much trouble in getting that yield. They are
doing considerable plant to row work but haven’t anything
so far that is showing much improvement over our common
varieties. Guelph and Amherst are the best in their test, and
Ito San and Brownie are also very good.
“At the Indiana Station, Soybeans do exceedingly well.
Amherst, Guelph, Ito San, and Brownie are the best varieties.
Heavy yields of seed are reported. They harvest them with
a mower having a side delivery attachment [a binder], and
seem to have no difficulty in the operation. They are trying
drilled and rolled [?] stuff in comparison, and rather incline
to the belief that the drilled are best. The early maturing
varieties are of no value as they do not make sufficient
growth. They are also doing some selection work with the
idea of improving the crop.”
“The Illinois Station is not having nearly as good
success with either of the crops as Indiana... Soybeans do
fairly well and usually yield more than 15 bu. per acre.
Harvesting most satisfactorily done with a self-binder.
Guelph is their best, or rather their standard variety. Ito
San does well, as does Amherst, but Brownie seems too
late, otherwise it is good. The early varieties are considered
of little value on account of small growth. These include
Buckshot, Ogema, and Eda. No knowledge of seed
producing localities to be had from the Station.

“Here at Mr. J.W. Twinkle’s I have found a remarkable
collection of stuff. Mr. Twinkle says the plants were crossed
naturally and this years seed is something astonishing in
variation, especially in coloration and size. The Holstein
remains quite constant.
“Yours truly, H.T. Nielsen.”
Note: It is not clear what kind of plants Mr. Twinkle is
growing.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
95–Newhouse-Nixon.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: [Forage Crop Investigations,
Bureau of Plant Industry, USDA].
246. Nielsen, H.T. 1907. Re: Cowpeas and soybeans. Letter
to Mr. C.V. Piper, Seed Introduction and Distribution, Bureau
of Plant Industry, USDA, Washington, DC, Sept. 28. 6 + 1 p.
Handwritten, with signature on hotel letterhead.
• Summary: Nielsen is writing from The Southern hotel
in Jackson, Tennessee; Mrs. J.H. Day, proprietress. “Dear
Mr. Piper: At the Kentucky Station I found them very much
interested in growing both cowpeas and soybeans. They did
not however have record of any seed producing localities,
and are not as interested in this line of work as they might
be. They are hand picking all their own stock in their variety
trial work but gather by machinery otherwise. The mower
and binder both used on soybeans, and the mower only
on cowpeas. Prof. Garman thinks the soybean superior to
cowpeas for general purposes.
“I had a splendid day with Director Morgan of the
Tennessee Station. He is extremely interested in the cowpea
threshing business and gave me plenty of encouragement.”
“Soybeans says Prof. Morgan are fully as good, if not
better than cowpeas. Mammoth he considers the best variety,
though Guelph and Amherst are also good. He says to plant
them in rows and give them plenty of cultivation. With the
foregoing method he says ground can be fitted very nearly
perfectly for wheat or meadow. Yield of [cow] peas is from
10 to 15 bu. per acre, 20 to 25 bushels he says. He have me
an interesting statement, which I wish you would get some
light on if you can!! A Va. [Virginia] farmer [?] had told Prof.
Morgan that he could raise 30 bus. soybeans per acre but
couldn’t get a wheat crop following although the soybeans
were heavily tubercled. Prof. Morgan directed the Tennessee
Station bacteriologist to investigate and he has found only
the rod bacteria in the tubercles at the Tenn. Sta. Prof.
Morgan tells me that only the Y bacteria gather N. [nitrogen]
from the air, and that the bacteriologist says the soybeans
on the Station grounds gets N. only from the soil though
abundantly tubercled!! How about this?”
He then writes about the Koger Pea Thresher which he
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saw and liked very much. He talked with Dr. J.J. Koger, the
inventor saying he thought it would be a good investment
to have one placed at Arlington Farm. He encloses a leaflet
titled “Facts concerning the Koger Pea Thresher, by J.J.
Koger, of Rogersville, Tennessee. He asks Piper to keep it.
“Yours truly, H.T. Nielsen.”
Note: This is the earliest document seen (June 2020) that
mentions the Koger Pea Thresher.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
95–Newhouse-Nixon.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: [Forage Crop Investigations,
Bureau of Plant Industry, USDA].
247. Voorhees, Edward Burnett. 1907. Forage crops: For
soiling, silage, hay and pasture. New York & London: The
Macmillan Company. xiii + 384 p. Sept. Illust. Index. 20 cm.
The Rural Science Series, edited by L.H. Bailey.
• Summary: Chapter 2, titled “Forage crops for hay and for
improving the land” notes (p. 21): “The value of the frequent
introduction of cowpeas and soybeans, which not only keep
the land occupied, but add to the forage capacity of the farm,
can hardly be overestimated...”
Chapter 11, titled “Combination crops with legumes,”
in the section on “Warm-season combinations” (p. 190,
193-94) states: “For summer soiling, the advantages
of growing kafir corn with cowpeas or soybeans... are
usually abundantly apparent.” “In the case of maize-andcowpeas or soybeans, the advantages of the combination
are usually not so apparent, although in certain regions the
combinations have been found to be very desirable, and
have been recommended particularly for silage, since the
combined crop provides a practically balanced ration for
winter feeding.” “Sorghum-and-soybeans make an excellent
summer forage so long as the sorghum is seeded rather
thickly and harvested before it has nearly reached maturity.”
In Chapter 14, titled “Other leguminous forage crops,”
the section on “Soybeans” gives an introduction to the plant
and discusses its seeding, growth, and use. The soybean
“is now generally grown in the southern coast and middle
states. Soybeans are also grown successfully in Illinois,
Michigan and Wisconsin, being better adapted to the climatic
conditions of those states than cowpeas. There are numerous
varieties, but Green seems to be the one most generally
used. Soybeans are similar in many respects to cowpeas.
“Experience thus far shows that the soybean is slightly more
difficult to handle, and that the yields are not so heavy, but
the plant contains more nitrogen in the dry matter than the
cowpea.” “The soybean is not so well adapted to pasture as
the cowpea, but it is quite as good for hay and less difficult to
cure. The crop is well worthy of wider use.”

In Chapter 19, “Composition, fertilizer, and coefficient
tables,” the soybean appears in most of the many tables,
including green fodders, combination crops, silage, straw,
grain and other seeds, and concentrated feed stuffs (soybean
meal [probably ground whole soybeans]).
Also discusses: Alfalfa (p. 209-30). Cowpea (p. 253-64).
Red adzinki [sic, adzuki] beans (p. 352). Corn products–
Gluten meal (p. 352-53). Peanut vines (p. 369). Address:
Director of the New Jersey experiment stations, and Prof.
of Agriculture in Rutgers College [New Brunswick, New
Jersey].
248. Piper, C.V. 1907. Re: Mammoth soybean. Letter to Prof.
J.F. Duggar, Experiment Station, Auburn, Alabama, Dec. 3. 1
p. Typed, without signature (carbon copy).
• Summary: “Dear Prof. Duggar: Mr. H.T. Nielsen informs
me that you are growing a quantity of Mammoth soybean
this year. We want to secure about 20 bushels and if you can
spare this amount, I will be obliged if you will submit to me
a bid on the same.
“Yours very truly, Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist.
249. Piper, C.V. 1907. Re: We want to secure about 20
bushels of the Mammoth soybean. Letter to Prof. H.A.
Morgan, Director, Tennessee Experiment Station, Knoxville,
TN, Dec. 3. 1 p. Typed, without signature (carbon copy).
• Summary: “Dear Prof. Morgan: Mr. H.C. Nielsen informs
me that you are growing a quantity of the Mammoth soybean
this year. We want to secure about 20 bushels and if you can
spare this amount, I will be obliged if you will submit to me
a bid on the same.
“Yours very truly, Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist, Bureau of Plant
Industry, USDA, Washington, DC.
250. Duggar, J.F. 1907. Re: Mammoth soybean. Letter to
Prof. C.V. Piper, Dep. of Agriculture, Washington, DC, Dec.
6. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Prof. Piper: We utilized most of our
soybeans this year for hay and we have only enough seed for
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our own needs.
“Thank you for the offer of making us an offer on these
seeds, I am
“Yours very truly, Director.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Director and Prof. of Agriculture,
Experiment Station, Alabama Polytechnic Inst., Auburn,
Alabama.
251. Ruata, Guido; Testoni, Giuseppe. 1907. La soia
nell’alimentazione italiana [The soybean in the Italian diet].
Ministero d’Agricoltura, Industria e Commercio. Bollettino
Ufficiale 6(6):698-718. Dec. 18. (Chem. Abst. 2:864). [35
ref. Ita]
• Summary: Contents: Introduction. Description of the
soybean (della Soia). Cultivation and its history in Europe.
Harvest and yield. Nutritional value of the soybean: Tables
show analyses according to König (10 tables), to Balland
(1 table analyzing 3 varieties, from Cambodia {Exposition
of 1900}, from Cochin China, and from Tonkin), to Gautier
(1 table), to Maurel (1 table), and to Lechartier and Joulie
(from Grandeau 1903, analyzing 3 varieties, from Etampes,
black soybean, and yellow soybean–all grown in France;
each either as is or dry). Tables of nutritional analyses by
Ruata & Testoni (includes the weight of 1,000 seeds for each
variety): I. Black soybean, from Vilmorin-Andrieux of Paris,
France; from Dammann & Co. [seedsmen] of Naples (Italy);
and from the Inst. of Hygiene of Bologna, Italy. II. Giant
Yellow, from Etampes (Pinolini), from Naples (Dammann),
from Bohemia (Boemia–Ingegnoli); III. Small yellow
soybean (from Dammann in Naples). IV. Green soybean
(from Dammann). V. Brown soybean (from Dammann). The
authors believe the Giant Yellow soybean is best adapted to
Italian conditions. The analysis of the variety from Naples
is as follows: Weight of 1,000 seeds: 205 gm. Water 9.80%.
Albuminoids 37.13% (albuminoidi, protein) Carbohydrates
24.40%. Fat 18.36%. Lecithin 1.62%. Crude fiber 4.47%.
Ash: 4.30%.
Preparation of soybeans (detailed descriptions and
nutritional analyses): The whole seeds, miso (Il miso), tofu
(To-Fu or to-fu), shoyu (fermented; made with koji), soy
flour and bread (farina e pane di soia, incl. experiments by
Brugia, and Rimini), soy polenta. Conclusions.
Three non-original illustrations (line drawings; between
p. 700 and 701) show three different full-size views of the
Soja plant, including: (1) Plant with roots. (2) Stem, leaves
and pods. (3) Stem and pods (Original from Pinolini 1905).
Several bar charts (following p. 712) give nutritional

composition comparisons of 12 staple foods, mainly
legumes, cereal grains, dairy products, and meat: Fig. 2–
Albuminoids (protein content); soya is the highest with
37.13%. Fig. 3–Carbohydrate content. Fig. 4–Fat content;
soy is highest with 18.36%. Fig. 5–Salts (Sali).
Other tables show: (1–p. 701): For four soybean
varieties, weight of 100 liters in kg and number of seeds per
kg. Soia d’Etampes yellow 72 / 7,400. Black soybean from
Podolia 74.5 / 7,400. Yellow soybean 72.5 / 8,550. Black
soybean 73 / 12,200. Note that the black soybean has by far
the smallest seeds.
Selected translations of the text: The first part of
the article discusses dietary problems in Italy, especially
pellagra, a skin disease caused by deficiencies in protein
and niacin. One of the causes seems to be the consumption
of corn, especially spoiled corn (maiz guasto) (p. 699-700).
The authors are interested in studying the soybean as a
potential new food for Italy, based on the examples from
other countries where it has been consumed for a long time
and where corn is unknown or almost unknown. They want
to take the initiative in getting the best possible advantage
from the introduction of soybeans as an Italian food (p. 700).
In Italy the varieties which grow well are the early black,
the yellow, the brown, the green, and the giant yellow; the
latter is similar to the variety Soya Etampes, which has been
acclimatized in France (p. 701).
History in Italy: According to Pinolini, the soybean
made its appearance around 1840, and has been cultivated
with success around Verona, along the Lombard coast of
Lake Maggiore, and near Mantua and Lucca (Mantova and
Lucchese). As far as we know, it either was cultivated or is
still cultivated in Liguria, Friuli, the Marches, and Emilia.
Around Naples, it is especially cultivated in San Giovanni
a Teduccio, under the care of Dammann & Co., a seed
company (p. 702).
In the year 1906 in a field annexed to the Institute
of Hygiene, we conducted experimental cultivation of
soybeans, sowing the black variety from Podolia, sent to
us by the Vilmorin-Andrieux, a seed company in Paris. A
similar experiment was carried out on a larger expanse of
land, at the same time as ours and with the same seeds, by
Dr. Ignazio Buldrini at his farm near Bologna. The land
at the Institute of Hygiene, being rather rich in humus,
was fertilized with phosphate fertilizer at the rate of 500
kg/ha and potassium sulfate at the rate of 100 kg/ha. Dr.
Buldrini’s land, well supplied with potassium and phosphoric
anhydride,... was fertilized with plenty of manure. The seed
was planted on both fields in early May. The vegetation
developed regularly and in August we obtained a harvest that
yielded 1,500 kg/ha of seeds reaching perfect maturation (p.
703).
Brugia (1902) has conducted numerous experiments
in baking with soy flour, and here is what he writes about
it: “It is necessary to find an inexpensive food with great

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 141
nutritional value for the poor farmers and rural people. It
would be ideal to be able to make bread from soybean flour,
thus creating a food that would be physiologically balanced
and complete.” He first tried mixing soy flour with wheat
flour in the proportions 50/50 and 30/60, but the results were
unfavorable. Then they tried using brewer’s yeast in the
process and had very good results, except that the price was
a little high. It was then necessary to substitute a mixture
of bicarbonate of soda and cream of tartar (½ gm per 3 g
of flour) for the brewer’s yeast. This worked very well. He
then gives a table showing the nutritional analysis of the best
bread (p. 716). In the conclusions of his work, Brugia says:
“Soy flour cannot be used by itself in baking. But mixed with
wheat it gives an optimum bread, soft textured, complete and
balanced nutritionally, economical, and convenient. A second
table shows an analysis of soy bread published by Rimini
(1902) (p. 716).
Soy polenta, a mixture of soy and corn, was named
Soyenta by Haberlandt who first prepared it. It could be
of nutritional benefit to the people in those parts of Italy
who get almost all of their nutrients from polenta. We have
conducted numerous tests to find a type of Soyenta (to adopt
Haberlandt’s name) which, because of taste and ease of
preparation, could enter into the diet of our rural population
without difficulty. Here are the results of our experiments
with various types of Soyenta: (1) With whole yellow soy
flour: The resulting product does not have a soft consistency;
it is coarse and crumbles rather easily, but the taste is nice.
(2) With sifted soy flour: This product is not as good as the
previous one, because it is too sticky. The taste reminds us of
infant cereal made of wheat flour. (3) Soy flour mixed with
wheat flour in varying proportions: Not advisable because
it presents in various degrees the difficulties of the former.
(4) (p. 717). Soy flour mixed with corn flour: Best results
were obtained with a mixture of 1 part soy flour to 4 parts
corn meal (coarsely ground, Veronese style). The consistency
of this product is not unlike that of regular polenta, and the
flavor is also very close. Hot or cold it slices very well, and
overall it can be used just like regular polenta, but it has
more nutritional value (p. 717).
Note 1. This is the earliest Italian-language document
seen (April 2013) that mentions tofu, which it calls To-fu.
Note 2. This is the earliest Italian-language document
seen (April 2012) that mentions soy sauce, which it calls Il
shoyu (“shoyu”).
Note 3. This is the earliest Italian-language document
seen (March 2009) that uses the word “miso” (Il miso) to
refer to miso.
Note 3. This is the earliest Italian-language document
seen (Jan. 2016) that uses the term albuminoidi to refer to
protein in connection with soybeans.
Note 4. This is the earliest Italian-language document
seen (Jan. 2019) that mentions soy flour, which it calls farina
di soia.

Note 5. This is the earliest Italian-language document
seen (Feb. 2016) that mentions lecithin in connection with
soybeans. Address: 1. Direttore dell’Istituto d’Igiene della
Regia Universita di Bologna (Director of the Inst. of Health
of the Royal Univ. of Bologna); 2. Insegnante nella Regia
Scuola Media Commerciale, Direttore del Laboratorio
chimico Compartimentale delle Gabelle di Bologna
(Instructor at the Royal Business Middle School and director
of the Customs Department Chemical Laboratory). Both:
Italy.
252. Ruata, Guido; Testoni, Giuseppe. 1907. La soia
nell’alimentazione italiana [The soybean in the Italian diet
(Continued–Document part II)]. Ministero d’Agricoltura,
Industria e Commercio. Bollettino Ufficiale 6(6):698-718.
Dec. 18. (Chem. Abst. 2:864). [35 ref. Ita]
• Summary: This article begins: The soybean (Soia)
is a legume that is widely consumed in Asian regions
where–especially in China and Japan, with very disparate
climates–it represents a fundamental element in the diet of
humans, thanks to its easy cultivation and the extremely high
properties that it possesses.
In addition, both in North America, where the
cultivation of the soybean has undergone broad development,
and in various countries of Europe, in which it has likewise
often been cultivated, there has been the confirmation of
the noteworthy benefits that can be derived from its broad
diffusion.
In Italy, the matter is then presented as a particularly
interesting one such that if it were to reach so far as to
provide to our populations a food with which the ease in
obtaining a good yield from it and at a low cost is combined
with high nutritional value, it would have traversed a path
that has not been inconsiderable toward the solution of
the nutrition problem of the less well-to-do classes with
which, as is known to all, there is in every respect a marked
character of urgency and gravity. Such an urgency and
such gravity have not arrived solely from the fact that our
populations are fed in an insufficient manner so as to find
themselves in that respect at the end of the line of many of
the countries of Europe, but rather because the qualities of
the very food are in fact frequently such that they increase
rather than repair the damages which the human organism
can experience from its scarcity.
Let us add to these observations of a general nature
another consideration that is no less serious which refers to
a type of diet that is prominent in many parts of our country:
we are speaking of the consumption of corn, with which
the problem of pellagra is closely connected. This is not
the ideal place to discuss the terms of the relationship that
exists between a corn-based (maidico) diet and pellagra, also
because of the fact that the matter is currently controversial
and divided in theories around which with each of them,
our best men of science are working hard. If the problem
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is nevertheless a long way away from being resolved,
it is necessary, however, to point out how the two main
etiological concepts, which currently gather together the
majority of experimental and epidemiological studies on
pellagra, have one irrefutable point of contact, making it
possible to meet together on common ground where it has
turned out to be possible to build up thus far an edifice
of knowledge which, translated into the field of practical
implementation, can be fertile with utility and benefit for
the country. This line of unity is represented by corn-based
nutrition to which has been assigned–by the adherents of
tossicozeismo [also known as tossizeismo, a theory that
ascribes pellagra solely to the consumption of tainted corn]
(Lombroso) and by those of corn-based self-intoxication
(autointossicazione maidica) (De Giaxa)–a preponderant
function in the onset and subsequent evolution of pellagric
phenomena, both with corn representing the nutritional
substrate for lower-level organisms which, when introduced
into the digestive system, gives rise to a specific toxic
phenomenon and with corn per se having an influence in
the gastroenteric tube such as to elevate peculiar germs,
making them capable of producing, with their own action,
the framework of disease. Even though the aforementioned
debate about the causes of pellagra continues to exist,
numerous studies that have been completed thus far have
provided us with a first result, the practical importance of
which cannot escape anyone: that is, the necessity for the
fight against corn. It is indeed true that there are those who
restrict the procedures only to spoiled corn, while others
propose the gradual abolition of its cultivation. But in this
area, as well, an agreement is not difficult, taking into
consideration the fact that given the conditions in which the
cultivation of corn is carried out in our various regions, and
admitting that–even leaving out of regard any consideration
of a pathogenic influence–corn does not represent anything
except a food of scant value, it is easy to arrive at favoring
the spread of all of those measures which are suitable for
regulating it and limiting its consumption as well as the best
beginning of its gradual abolition.
Legal provisions are not uninvolved with this fight
against corn: the Italian law of July 21, 1902, the regulation
of November 5, 1903 for the application of the law, and the
various subsequent bulletins from the General Management
of the Health Department (Direzione generale della Sanità)
are especially intended to prevent the sale and consumption
of spoiled corn. And then the Ministry of Agriculture,
Industry, and Commerce, both broadly favoring the
multiple actions of the various local agencies and engaging
itself directly, has always been found on the front line in
combating pellagra.
Nevertheless, “In spite of the application of the law
of July 21, 1902 for the prevention of pellagra,” Prof.
Sanarelli writes, “in spite of the assiduous propaganda and
the more and more intense work by the provincial pellagra

commissions (Commissioni pellagrologiche provinciali), in
spite of the broad subsidies by the state, in spite of the health
institutions, the changing out of spoiled corn, the distribution
of salt free of charge, the encouragement of wheat growing,
the mobile agricultural instruction, and many other direct and
indirect measures, thought up by private initiatives and by
the government in order to effectively fight against pellagra,
this disease does not show signs of diminishing in Italy to a
satisfactory degree.”
Finally, to more radically solve the problem of the
prevention of the consumption of spoiled corn, we are
indebted to the ingenious initiative of the same Prof.
Sanarelli for the proposal for a law on the obligatory
municipalization of the milling of corn. Once this project
has taken on operational value, we will have as a first result
that the milling of spoiled corn will become practically
impossible. In addition, this bold innovation, which on
the whole represents a fiscal measure against corn, will
contribute in no small part, in our opinion, to limiting the
production of it, with the great benefit to the health of our
populations.
This problem that is so complex therefore emerges from
the field that is purely scientific and rises to the importance
of an extremely grave matter of public health to which are
renewed various and disparate elements of an economic and
administrative nature.
However that may be, the health care worker, when
faced with this, has a fundamental objective set for him: to
restrict with all means the consumption of corn in order to
possibly arrive at its abolition in favor of other foods which
combine nutritional qualities better than corn does and which
are not in the least suspects, as corn is, with regard to the
health of the populations that make use of it.
If, however, the statement of the postulate is easy, it is
not easy to remain masked against that crowd of various,
grave obstacles the implementation of which will lead
to collisions; since it is not only the economic profit that
comes into play, but rather the difficulty, and for some
time the impossibility, of effectively fighting against the
centuries-old practice of our populations to cultivate and
feed themselves in one way rather than in another, and the
inert ignorance of those who do not know or do not want
to comprehend, on one hand, the damage and, on the other
hand, the advantage. The probabilities for success will also
be less if in this battle, a coefficient of capital importance
is not produced immediately, that is, to know what it is that
will be possible to come to replace corn, which crops have to
be encouraged alongside corn in the hope that little by little
they will end up asserting themselves over corn (Continued).
Address: 1. Direttore dell’Istituto d’Igiene della Regia
Universita di Bologna (Director of the Inst. of Health of the
Royal Univ. of Bologna); 2. Insegnante nella Regia Scuola
Media Commerciale, Direttore del Laboratorio chimico
Compartimentale delle Gabelle di Bologna (Instructor at the
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Royal Business Middle School and director of the Customs
Department Chemical Laboratory). Both: Italy.
253. Ruata, Guido; Testoni, Giuseppe. 1907. La soia
nell’alimentazione italiana [The soybean in the Italian diet
(Continued–Document part III)]. Ministero d’Agricoltura,
Industria e Commercio. Bollettino Ufficiale 6(6):698-718.
Dec. 18. (Chem. Abst. 2:864). [35 ref. Ita]
• Summary: Continued: Returning now after this necessary
digression to the soybean, on our own account we arranged
in advance to study under various aspects if it might
represent a food that was suitable to also be consumed in
our lands–according to the extremely broad example that
has been provided to us by other peoples with which corn
is nearly or completely unknown–and especially where the
reduction of the corn-based part of the nutrition is present as
a most urgent need.
We say expressly reduction of the corn-based part of
the nutrition and not the substitution of the soybean for
corn because we are aware of the numerous objections
that would be raised against this concept, first of all the
different nature of the two plants: the soybean is in fact
a legume that is especially rich in albumins and fats and
well supplied with hydrocarbons; while corn is a cereal in
which the hydrocarbons predominate at the expense of the
other components. Certainly from the sole viewpoint of the
feeding regime, we will have to be preoccupied solely with
studying the respective nutritional value of the two foods,
with soybeans or with corn, and to recommend that in which
it turns out to be the highest. But they keep us from taking up
this pathway of the considerations of a primarily economical
nature which currently do not allow us to advocate the
downright abolition of the cultivation of that cereal in favor
of that legume–even if that would be more profitable and
also even if physiology and health would recommend in that
way–convinced as we are that a similar resolute proposition
would then relieve obstacles of any kind which could also
endanger the carrying out of any initiative that was intended
to take the greatest possible advantage of the introduction of
the soybean into Italian nutrition.
We thus remain firm in our concept of studying if and
to what degree the soybean may be adopted among us as a
habitual food.
In this way, and to the extent that it may be possible,
we shall gather the experiences and the observations that
have been carried out with this interesting legume including
in Europe, in different eras and at various scales, in order
to coordinate them and control them with our own personal
contribution of new studies and new research in such a way
as to be able to draw practical conclusions from them in view
of our objective and in the best way...
Conclusions: In summary, the soybean may be
consumed in the most varied of forms. The seeds may
provide excellent soups and be used in numerous other

foods. By means of fermentation, some other condiments
can be obtained that would be used with great benefit to the
meager, rough table of the peasant, as can some extremely
nutritious foods. Finally, we owe to the flour a bread that
is superior in appearance, in digestibility, in flavor, and
in nutritional value to bread made from corn, and a mush
which has all of the characteristics of the common polenta to
which is also added, first and foremost, the great wealth of
nutritional components.
Our research does not stop here: we have more
underway, designed to study this precious legume in various
details, and we shall provide an account of it at the proper
time.
But in the meantime, to conclude about this current
study of ours, we believe that thus far we have been able to
establish that the introduction of the soybean into the Italian
diet is recommended for various reasons:
1st: For the property of its cultivation: it does indeed
grow well in the most varied of climates, and the cultivation
of it is easy and not very costly;
2nd: For its very high economic yield;
3rd: For the low price at which it is put up for sale: we
have in fact seen that for an income equal to that of hemp–
and that is nearly twice as much as corn–the soybean can be
sold at 35 liras per metric hundredweight [= 100 kg];
4th: For its nutritional properties: the analyses that we
have reported demonstrate its great wealth in nutritional
components, so as to make it a food of the absolutely highest
order;
5th: For the variety of its preparations, which range from
the common mush to the best condiments.
And to close out these pages, we consider that given the
gravity of the food problem amongst our rural and working
classes–which we pointed to at the beginning–the spread of
a diet with soybeans in Italy could turn out to be rich in both
economic and health benefits, while in the meantime with
its gradual predominance over corn, it would provide an
extremely efficacious weapon in the battle against pellagra.
Note: Translated by Philip Isenberg (MM, CT), Long
Beach, California. Address: 1. Direttore dell’Istituto d’Igiene
della Regia Universita di Bologna (Director of the Inst. of
Health of the Royal Univ. of Bologna); 2. Insegnante nella
Regia Scuola Media Commerciale, Direttore del Laboratorio
chimico Compartimentale delle Gabelle di Bologna
(Instructor at the Royal Business Middle School and director
of the Customs Department Chemical Laboratory). Both:
Italy.
254. USDA Bureau of Plant Industry, Inventory. 1907. Seeds
and plants imported during the period from December, 1905,
to July, 1906. Nos. 16797 to 19057. No. 12. 125 p. Dec. 20.
Also titled USDA Bureau of Plant Industry, Bulletin No. 106.
• Summary: Soy bean introductions: Glycine hispida.
17251-17280. “From Arlington Farm, Virginia. A
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collection of soy beans grown on the Arlington Farm in 1905
from seed received through the Division of Agrostology.
“Black varieties:
“17251. Medium early, black. Grown from Agrost. Nos.
1978, 1979, and 2033, combined.
“17252. Flat, medium large, late, black; third crop from
Agrost. [Agrostology] No. 1293.
“17253. Medium black; second crop from Agrost. No.
1536.
“17254. Medium black, small seeded; first crop from
Agrost. No. 1980.
“17255. Medium black, medium early; second crop from
Agrost. No. 1188.
“Brown varieties:
“17256. Medium, reddish brown; second crop from
Agrost. No. 1542.
“17257. Brown Eda Mame, medium early; second crop
from Agrost. No. 1185.
“17258. Ogemaw, early; first crop from Agrost. No.
1992 or S.P.I. No. 13502.
“17259. Brown, early; first crop from Agrost. No. 2031.
“Green varieties:
“17260. Green Samarow, medium, medium early; first
crop from Agrost. No. 1972.
“17261. Large, medium, green; fourth crop from Agrost.
No. 912 or S.P.I. No.13503, first crop from Agrost. Nos.
1764 and 1971, combined.
“Greenish-yellow varieties:
“17262. Small, early, greenish yellow; third crop from
Agrost. No. 1297.
“17263. Small, medium late, greenish yellow
[Haberlandt]; second crop from Agrost. No. 1539.
“17264. Medium late, greenish yellow; second crop
from Agrost. No. 1198.
“17265. Medium late, greenish yellow; second crop
from Agrost. No. 1200.
“17266. Large, medium late, greenish yellow; second
crop from Agrost. No. 1171 or S.P.I. No. 9409.
“17267. Late, large, greenish yellow; third crop from
Agrost. No. 1298.
“Yellow varieties:
“17268. Ito San, medium, early, yellow; first crop from
Agrost. Nos. 1973, 1974, 1975, and 1765, combined.
“17269. Dwarf, early, yellow; third crop from Agrost.
No. 976.
“17270. Medium yellow, small seed; fourth crop from
S.P.I. No. 4912, third crop from Agrost. No. 1169 or S.P.I.
No. 9407, and first crop from S.P.I. No. 12399.
“17271. Medium early, yellow [Haberlandt]; second
crop from Agrost. No. 1194.
“17272. Small, medium yellow; second crop from
Agrost. No. 1538.
“17273. Medium early, yellow; second crop from
Agrost. No. 1197.

“17274. Small, early, yellow; second crop from Agrost.
No. 1199.
“17275. Medium yellow, large seed; third crop from
Agrost. No. 1170 or S.P.I. No. 9408, first crop from Agrost.
No. 1170-2 or S.P.I. No. 12400, and third crop from Agrost.
No. 1296.
“17276. Medium early, yellow from Thackara; second
and third crops from Agrost. No. 1299.
“17277. Medium early, yellow; third crop from Agrost.
No. 1295.
“17278. Large, medium late, yellow; first crop from
Agrost. No. 2032.
“17279. Large, late, yellow; first crop from Agrost. No.
2034.
“17280. Large, late, yellow; first crop from Agrost. Nos.
1976 and 1977.
17520. “From Richmond, Va. [Virginia]. Received
through T.W. Wood & Sons, February 16, 1906. Hollybrook
Early. ‘A particularly valuable strain of soy beans, which
matures its crop three weeks earlier than the Mammoth
Yellow soy, and is consequently better adapted for planting
in sections north of Virginia, or for planting late in order to
make a crop of shelled beans. The yield from the Hollybrook
Early soy is very nearly equal to that of the Mammoth
Yellow, and they are sure to make a crop of beans. The
Mammoth Yellow soy requires the full growing season to
mature its crop, and frequently an early frost will cut short
the yield of the crop of beans. There is no such danger with
Hollybrook Early soys, and they will prove to be a distinct
and valuable acquisition.’ (Wood & Sons.)
17852/17857/17861/17862. “From Peking, China.
Received through Mr. F.N. Meyer, February 23, 1906. A
collection of seeds, as follows: [These are the first soy beans
introduced by agricultural explorer Frank Meyer, listed in
this journal.]
“17852. From Peking. ‘(No. 17a.) These beans are
roasted and sold in Peking as delicatessen.’ (Meyer.)
“17857. From Shan-hai-kwan. ‘(No. 42a.) Used for food
in Shan-hai-kwan.’ (Meyer.)
“17861. From Sachon. ‘(No. 28a.) A small, black soy
bean grown for fodder; late variety. An excellent food for
stock; must be boiled before being fed.’ (Meyer.)
“17862. From Tientsin. ‘(No. 152a.) A fine variety of
soy bean used to make bean cheese from.’ (Meyer.)
18227. “From Khabarovsk, East Siberia. Received
through Director Gagin of the Khabarovsk Experiment
Field, March 26, 1906. Tchernie bobi. ‘A black variety
of Soja hispida, which is cultivated in several places in
Manchuria and Amur land.’ (Gagin.) 18258/18259. “From
Peking, China. Received at the Plant Introduction Gardens,
Chico, California, through Mr. F.N. Meyer, February 26 and
27, 1906. Seeds and cuttings of Chinese plants, the seeds
indicated by the letter ‘a’ following the number as follows:
“18258. From Pee-san. ‘(No. 5a.) This soy bean is
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extensively cultivated in the mountains north of Peking
and is highly esteemed for human food; requires but little
irrigation, and is well worth trying in the arid West.’ (Meyer.)
“17259. From Tschang-ping-tsu. ‘(No. 6a.) This bean is
grown in the northern country as a nitrogen-supplying crop
with sorghum, corn, or millet; does not scatter much when
ripe, but seems to be late in ripening.’ (Meyer.)
18459/18460. “From West Branch, Michigan. Received
through Mr. Edward E. Evans, May 2, 1906.
“18459. Green.
“18460. Early black.”
18619. “From China. Received through Mr. F.N. Meyer,
at the Plant Introduction Garden, Chico, California, May 18,
1906. Seeds and cuttings of Chinese plants, the seeds being
indicated by the letter ‘a’ following the numbers, as follows:
“18619. From Shanghai. ‘(No. 188a.) A very large
variety of yellow soy bean.’ (Meyer.)”
18707. “From China. Renumbered for convenience in
recording distribution, June 21, 1906. A dull reddish brown
colored variety of soy beans, the actual source of which is
in doubt.” Note: This is the earliest American document
seen (Nov. 2020) that uses the word “soy” (as in the phrase
“the Hollybrook Early soy is very nearly equal to that of the
Mammoth Yellow”) to refer to the soy bean rather than to soy
sauce. Address: Washington, DC.
255. Acme: New U.S. domestic soybean variety. 1907.
• Summary: Sources: Nielsen, H.T. 1907. Office report
on soybeans: For July, August, September, and October,
1907. Washington, DC: Seed and Plant Introduction and
Distribution, Bureau of Plant Industry, USDA, Washington,
DC. 15 p. Dec. 30. Unpublished typescript. 28 cm.
Center, O.D. 1909. “Re: Request for soybean varieties.”
Letter to C.V. Piper, Bureau of Plant Industry, Washington,
DC, April 1. 1 p. He orders seed of several varieties,
including No. 14954 Acme.
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 42, 75.
Seed color: Straw yellow. S.P.I. No. 14954. “From Shanghai,
China, 1905... Grown five seasons.” “The best varieties of
soy beans (p. 75): Late–Acme, 14954.”
Piper, Charles V. 1911. “Forage crops and forage
conditions in the Philippines.” Philippine Agricultural
Review 4(8):394-428. Aug. See p. 407. “During the present
season the ‘Acme’ variety was sown in March at Alabang
and Lamao.” Address: USA.
256. Nielsen, H.T. 1907. Office report on soybeans: For
July, August, September, and October, 1907. Washington,
DC: Seed and Plant Introduction and Distribution, Bureau
of Plant Industry, USDA, Washington, DC. 15 p. Dec. 30.
Unpublished typescript. 28 cm.
• Summary: “From the data we had on hand last spring we

were certain that the acreage planted to soybeans was on the
decrease. It was exceedingly desirable to learn why this crop
had so diminished in favor, and if it were possible to increase
the acreage by introducing new and better varieties than
those which have been commonly grown. With this idea in
view, variety trials were conducted at Stillwater, Oklahoma,
New Orleans, Louisiana, Gainesville, Florida, Raleigh, North
Carolina, and Arlington Farm, Rosslyn, Virginia. In addition
to securing notes on the varieties, any other information
which would add to an understanding of the decrease in
acreage of soybeans was to be secured.
“Our interest in soybeans was aroused by the
comparatively large grain yield which a few of the varieties
made at Arlington last year, and the relative ease with which
the crop can be harvested and threshed in comparison with
cowpeas. Inquiry was made at all the Experiment Stations
visited, where soybeans had been grown, if any difficulty had
been experienced in harvesting and threshing. In only one
case, that of the Ohio Station, was any trouble reported. Only
a few farmers who were growing soybeans were located, and
without exception they are well pleased with them. Nearly
all of the southern stations are growing them to a certain
extent, and are exceedingly anxious that they come into more
general use throughout the South, as they are judged superior
to cowpeas in nearly every respect.
“The Ohio, Indiana, Illinois and Kentucky Experiment
Stations all have a considerable number of varieties under
trial, and all except Ohio are getting good results. In the
states north of the Ohio River soybeans are more especially
a grain crop, though they also produce a fair amount of
hay. At the Ohio station soybean do not do well for some
unknown reason. None of the varieties they have under trial
are making satisfactory growth, and they have a peculiar
tendency to set pods very close to the ground, so the
harvesting is very difficult. The only complaint I heard on
the threshing of soybeans was by the Ohio Station. In order
for soybeans to be a profitable crop the yield must be at least
15 bushels per acre, and there is difficulty in securing that in
Ohio. All of the large growing varieties are too late for the
conditions prevailing at Wooster [Ohio].
“In Lafayette, Indiana, soybeans do exceptionally well.
The Station considers them a very desirable crop. They are
there used only for grain production; they are harvested with
a mowing machine and handled the same as a hay crop.
The yield of seed readily amounts to 25 or 30 bushels per
acre, according to the station authorities. They have a trial
between seeding with a grain drill and planting in rows. The
drilled area seems to give the largest yield, and certainly the
best quality of hay or straw. The early or medium maturing
varieties give the best results. The late varieties are too late to
mature seed satisfactorily at this latitude. Ito San, Brownie,
Guelph, and Hollybrook varieties are the best in their trials,
Hollybrook giving the best results. Guelph is probably
second and the other two are about equal in value. The very
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early varieties such as Ogemaw and Buckshot are entirely
worthless as they do not make not make sufficient plant
growth to yield a fair crop or either hay or seed. Soybeans
are grown quite extensively in the northern part of the state
where they seem to be admirably adapted for the production
of seed. It is claimed that the crop is becoming generally
grown over the entire state, and that it is an exceedingly
valuable one.
“The growing of soybeans in Illinois does not seem to be
as successful as in Indiana, though the station at Champaign
is very enthusiastic over the crop, Prof. Hume saying that the
yield is always above 15 bushels per acre. The forage or hay
is considered of very good quality and the grain is excellent
as a concentrate. The Station has used a grain binder for
harvesting soybeans and report it satisfactory. Of the
varieties under trial Ogemaw and Buckshot are considered
no god. Ito San is one of the best varieties and Guelph is
thought to be the best, the Station using it as their standard
to gauge the value of the other varieties. At the time of my
visit, Sept. 20th, Ebony, #9414 secured from us, showed up
best, and Prof. Hume was very enthusiastic over it. Brownie
makes an exceptionally fine growth, but seems too late to
mature seed. Some of the varieties have given considerable
difficulty in harvesting as they put on pods very close to
the ground. The growing of soybeans in the state is rather
limited, although in the southern part Prof. Hume thought
they were being grown quite largely. The Station is anxious
that the industry become more general as the plant is deemed
a valuable addition to Illinois agriculture.
“At the Kentucky station the growing of soybeans has
been tried for some time and has given very promising
results for the state. Prof. Garman thinks that soybeans are
much more valuable for Kentucky than cowpeas, as they are
more easily handles, adapt themselves to varying conditions
more readily, and give a larger yield. Prof. Garman has done
more variety testing and from his results, favors the medium
maturing varieties. The early ones he says are too small
growing to be valuable and the late ones are in danger of
being caught by frost before they mature. Ito San, Brownie,
Flat King and Amherst give very good results. Mammoth
does exceptionally well when the season is such as to allow
its maturing. The harvesting is done with a mower or binder,
and no trouble has been experienced in this operation. The
[seed] yield is good, being 20 or more bushels per acre.
Prof. Garman states that the curing of hay is done simply
by raking into windrows, and then cocking. No stakes or
poles are used nor is any covering with hay crops considered
necessary. They are considered one of the most valuable
crops for Kentucky, but, on account of farmers not being
familiar with them, their introduction has been rather slow.
“I found Director Morgan, of the Tennessee Experiment
Station, very enthusiastic about the growing of soybeans.
Prof. Morgan says they can be planted any time from
April to August and still make a crop. They yield more

grain per acre, and usually a higher quality of hay or straw
than cowpeas. Prof. Morgan is doing everything possible
to increase the acreage of soybeans in Tennessee, but is
making slow progress, as the farmers are not familiar with
the crop, and prefer growing cowpeas. A very interesting
feeding trial was carried out by the Tennessee Station last
winter. This trial consisted of feeding an acre each of corn,
cowpeas and soybeans to three lots of steers. The product
from each acre was used to feed one of the lots in the trial.
The yield of soybeans on the experimental acre was 20
bushels of grain and nearly 1½ tons of straw. The soybeans
gave decidedly the best results in this trial, producing the
largest amount of gain and making this gain considerably
cheaper than either of the other feeds. This trial Prof. Morgan
is using as an illustration to induce the farmers to grow more
soybeans. Of the varieties tried, Mammoth is considered the
best, as it makes the largest growth, matures satisfactorily,
and seems able to withstand drought better than any of the
others. Varieties of the Amherst type are also considered
very valuable, but the very early ones are considered entirely
worthless for Tennessee. The harvesting is generally done
with a mower. A binder can also be used satisfactorily, and a
drop-rake reaper is spoken of quite highly. The curing is the
same as for ordinary hay. The harvesting must be done quite
early do avoid the danger of shattering seed and losing the
leaves. Prof. Morgan insists very strongly that the planting
should be in rows as the need in Tennessee is for more
clean cultivation, and soybeans in rows is one of the best
clean culture crops for the state. It is excellent to grow as a
preparation for alfalfa seeding, and it is also easy to prepare
the land for wheat seeding after soybeans. The Station has
experienced no difficulty in threshing. The Koger [cow]
pea thresher gave excellent results last fall on threshing
soybeans.” Continued. Address: Scientific Assistant [Bureau
of Plant Industry, USDA].
257. Nielsen, H.T. 1907. Office report on soybeans: For
July, August, September, and October, 1907 (Continued–
Part II). Washington, DC: Seed and Plant Introduction and
Distribution, Bureau of Plant Industry, USDA, Washington,
DC. 15 p. Dec. 30. Unpublished typescript. 28 cm.
• Summary: Continued. “Prof. Morgan called my attention
to a statement made by the Station Bacteriologist that
the soybeans did not take nitrogen from the air, as the
Station Bacteriologist has found only rod bacteria in the
root tubercles, and that it is the ‘Y’ shaped that gather the
nitrogen. Upon inquiring of Dr. Kellerman this idea has been
refuted, he stating that the rod bacteria as well as the ‘Y’
shaped bacteria gather nitrogen from the air.
“At the Kansas Station where soybeans had quite a
boom a few years ago their exploitation has been entirely
abandoned. Prof. Ten Eyck says they do not yield enough
to make them a profitable crop. In addition to this drawback
it is necessary to artificial means to secure inoculation, and
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this the farmers are very reticent [reluctant] about doing,
especially when other crops of similar nature can be grown
successfully without this trouble. Cowpeas have run out the
soybean business in Kansas to all appearances. Prof. Ten
Eyck stated that it would require a variety that would yield at
least 25 bushels to the acre to induce farmers to bother with
this crop on account of the necessity for artificial inoculation.
He also stated that the western half of the state could not
grow soybeans unless some new method of disposing of
rabbits could be found, since their fondness for the crop
would annihilate large fields in that part of Kansas.
“At the Georgia Experiment Station, Director Calvin is
making efforts to have soybeans more largely grown on that
state. They are not doing any variety work, but have a couple
of acres planted to Mammoth soybeans and are comparing
them with cowpeas as an object lesson to the farmers that
soybeans are valuable for Georgia conditions. Mr. Calvin
thinks soybeans could be profitably grown on a large scale
in Georgia, but doubts that they ever will be on account of
the popularity of cowpeas. He had no reliable data, but was
positive that the yield of soybeans in either grain or hay is
larger than for cowpeas.
“Mr. J.J. Stranahan of Bullochville, Georgia, is a very
enthusiastic soybean grower. He has the Tokyo (?) [Tokio]
variety, and claims to have no difficulty in securing two
crops each season. He has been growing them in his peach
orchard between the rows of trees and has had splendid
results. All his planting is in rows and he claims to have a
little above three tons of hay per acre, and thinks his seed
yield has exceeded 25 bushels. He had our Mammoth, Flat
King, Ebony. Guelph, and Meyer varieties under trial this
season, but they did very poorly. Mr. Stranahan attributed
this to late planting on a piece of land which had produced
very heavy crops of oats in the spring. It was difficult to
determine, therefore, whether any of these varieties were of
any material value in that section. Even Mammoth, which
generally gives such good results in the South, did very
poorly in Mr. Stranahan’s trial, so I am inclined to think the
test does not give a fair indication of what these varieties
might do under more favorable conditions.
“The Alabama Station is encouraging the growing of
Mammoth soybeans as much as possible. Director Duggar
says they should be grown to a larger extent than cowpeas,
but as yet are grown but in very small areas. He thinks that a
campaign of education, getting farmers acquainted with the
crop will eventually mean large acreages grown to soybeans
each year, and he feels that the soybean industry in the South
is only just in is infancy. This seemed to be the opinion of
nearly all the Stations in the Southern States and I believe the
next ten years will see a very large increase in the production
of soybeans.
“Variety trials: Trials of the different varieties at
Stillwater, Oklahoma, was almost entirely a failure. The
Oklahoma Station was furnished the entire list of our

varieties with the idea of learning whether any of these were
of especial value for Oklahoma conditions. Unfortunately a
poor stand was secured, and the ravages of the rabbits made
it even poorer, resulting in the trial being of very small value.
A very severe drought prevailed in August and September
which also tended to hinder the varieties from making
any growth. Quite a number of the varieties were entirely
destroyed by rabbits, and rather singularly a number of the
rather fine-stemmed ones suffered most in this respect. In the
work which the Station has done with soybeans in the part
they have experienced a strange difficulty in not being able
to get a satisfactory stand even when the seed was considered
of very fine quality. The reason for this is not known. The
varieties which are under trial this year were not inoculated,
although material was furnished them from Washington.
Mr. Burleson, of the Station staff, told me that they had
never been able to secure inoculation, having tried not only
artificial inoculating material but also soil secured from the
Kansas Station. From appearance the growing of soybeans in
Oklahoma is of very little promise, and the Station is rather
discouraged with the outlook. They are going to grow the
entire list next year to see if perchance they will do better in
another season.
“I do not believe that the western half of Oklahoma
will become a soybean growing district on account of the
ravages of rabbits, unless this pest can be exterminated. The
eastern half may grow the crop extensively, but it will slow
work to get them well established, as many of the farmers
are southern people thoroughly familiar with cowpeas,
and generally speaking know nothing about soybeans. The
outlook is not at all good for soybean in Oklahoma in my
estimation.
At Crowley, Louisiana, Messers. J.F. Shoemaker, J.B.
Dodson, and J.F. Naftel were growing two varieties of
Riceland soys sent from this office. Mr. Dodson’s trial had
been ruined by a leaky dike which lad let water into the
soybeans and drowned them out. The other men had a fine
stand and the plants had made splendid growth. Both stated
that the season had been very bad, yet the plants had been
about 30 inches high on August 20th when I was there and
were beginning to bloom. They were well tubercled and
seemed to be doing all right. Both men were of the opinion
that the Riceland soybeans would prove a valuable crop for
the rice fields of Louisiana.
Of the large number of varieties under trial park at
Audubon Park, New Orleans, only three did at all well and
these were showing up exceedingly fine when I saw them
August 22nd. They were Black, Shanghai #14952, and the
two Ricelands, Nos. 20797 and 20798. No 14952 had made
a growth of 40 to 42 inches, was well branched, stood up
well, and was setting a lot of seed on August 22nd. It had
very large leaves and was heavily tubercled. Indications were
that it would hold its leaves very well. The objection to it is
its coarseness; otherwise its appearance is very promising.
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Mr. Blouin agreed with me that it will probably be a very
valuable variety for Louisiana conditions The two varieties
of Riceland soys seemed identical so far as their growth was
concerned. They seem to run to vine [viny growth habit],
somewhat like cowpeas, although, of course, the growth
is quite different from cowpeas. Some of the vines were
6 feet long when I saw them. The stems and branches are
slender and the leaves not large. It seems it would make a
splendid hay crop. Each row was about 3 feet wide and 24
inches high. They were heavily tubercled and exceptionally
vigorous. They were blooming profusely and it seemed that
they should produce a considerable quantity of seed. Prof.
Blouin expressed the opinion that they were exceedingly
promising for Louisiana, and especially the ricelands of
that state. While they make very satisfactory growth so far
as the amount is concerned, I would consider them of more
promise if they did not have the strong tendency to vine and
hence fall down. This objection to them may be overcome,
however, if they are planted closer together so that they will
have a tendency to hold each other up. They will become
a very valuable acquisition to the agricultural plants of
Louisiana if they will produce a sufficient quantity of seed.
(Continued).
Note: This is the earliest document seen (Nov. 2020) in
which the name of the soybean variety in spelled “Tokio.”
In the 109 occurrences of this name, it is spelled “Tokio”
71 times (from 1907 to 1923) and “Tokyo” 40 times (from
1907 to 1923). Address: Scientific Assistant [Bureau of Plant
Industry, USDA].
258. Nielsen, H.T. 1907. Office report on soybeans: For
July, August, September, and October, 1907 (Continued–
Part II). Washington, DC: Seed and Plant Introduction and
Distribution, Bureau of Plant Industry, USDA, Washington,
DC. 15 p. Dec. 30. Unpublished typescript. 28 cm.
• Summary: Continued. “Of the remaining varieties, Nos.
19984 and 17862 made fair growth and set a reasonable
amount of seed, but are too small growing to be considered
valuable. All the others made but a very small growth,
though they set seed well considering their size. Practically
all but the three good ones were ripe on August 22nd. The
entire trial was well inoculated, and Prof. Blouin said the
season had been favorable for their growth, so it seems
reasonable to suppose that the majority of the varieties are
not suited to the conditions prevailing in New Orleans.
“The large list of varieties furnished the Florida
Experiment Station and planted at Gainesville, Fla., did
not develop anything at all promising. The seed were not
inoculated and in a careful search through the field on August
28th I found only a single plant tubercled, and that very
sparingly. The trial was on very sandy soil, and the plants
made but very small growth. The best of the plants were
only 6 to 10 or 12 inches high, and were weak and sickly
looking. They also had but a very small number of pods. The

soil is badly in need of humus and it may be that if this were
incorporated, the soybeans would do better. Prof. [P.H.] Rolfs
wishes to try the entire list of varieties again next season and
hopes that in the long run he may secure something of value.
“I am exceedingly skeptical about soybeans ever
becoming of any material value for Florida on account of
the adaptability of the velvet bean to Florida conditions.
While there may be found isolated places in the state where
soybeans will do well, the crop will never be generally
grown in the state. Prof. Rolfs feels that there is but small
promise, but he thinks that trials should be carried far enough
to thoroughly demonstrate whether there is any chance of
getting anything valuable or not. In the trial at Raleigh, North
Carolina, the results are comparable. The varieties were all
planted on July 18th on very uniform land. The season was
exceptionally dry so the plants made but very small growth,
although they were well tubercled and thrifty. Last year
soybeans at Raleigh grew waist high while this year only
a few of them were as much as 20 inches. The only thing
this trial has demonstrated pretty thoroughly is the folly of
trying to get anything valuable out of the early varieties. All
of these made very small growth and produced only a small
amount of seed. The medium maturing varieties did fairly
well, but it is in the late ones that the promising varieties are
found. These are able to withstand the severe drouth in the
middle of the season and when the fall rains come they will
start out and make quite a large growth, while other varieties
will have set a small amount of seed and matured in the dry
hot weather. Of the varieties that seemed of some promise I
noted the following: Flat King, Nuttall, Ebony, in the Blacks
[black seeded]; Brownie, Meyer, #17852–one of the best in
the trial, in the browns; Guelph and Tokio, Nos. 17264 and
17267 in the green, and Hollybrook, Nos. 17278 and 19984,
in the yellow. Of these more or less promising varieties,
Meyer, Guelph and Hollybrook have shown up the best.
Owing to the unfavorable season, it is hard to tell what the
varieties will do under average conditions.
“I think the growing of soybeans in North Carolina will
be a very profitable business although the trial at Raleigh this
year has not been very successful. However, the varieties
have shown their ability to withstand drouth, and in a
favorable year I think they will make an enormous growth.
I learned from the station that in the eastern part of the state,
especially Hyde Co., there are many large areas devoted
to soybeans, and that they do exceedingly well. I think the
entire Coastal Plains region of the state will grow soybeans
satisfactorily and profitably. Considerable educational work
is necessary to get the crop on a good basis.
“In the large trial at Arlington [Farm, Virginia] quite
a number of varieties made very large, and, in some ways,
satisfactory growth, but only a few of this large list of
varieties are of the type of plants most desirable to make a
real successful variety. In this category come Ebony, #17254,
Haberlandt, #17263 and #17271, Meyer, #17852, two yellow
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varieties, Nos. 14954 (Acme) and 19984 (Hollybrook?).
These varieties I consider the most promising in the trial
at Arlington for the reason that they make relatively large
growths, set a lot of seed, hold their leaves well upon
ripening, and have rather fine stems. The lower pods and
branches on these varieties are also quite well above ground
so the harvesting can be readily done.
“After the summer’s investigation on soybeans I have
come to the conclusion that the very early varieties might
as well be permanently discarded, as there seems to be no
place for them in our agriculture. North of the Ohio River,
wherever soybeans are grown, the medium late varieties are
the best, as the late ones will not mature seed, but for all the
country south of the Ohio River, and I believe it is here that
the soybean will find its greatest usefulness, the late varieties
are by far the best. I think the reason for the decrease in
acreage of soybeans is due to the lack of knowledge of the
crop. In nearly every section where the crop has become
known it as found a permanent place on the farms, and is
considered very valuable. Heretofore the stations have not
devoted much time towards exploiting the soybean, and
getting familiar with it, which is accountable for its not
being grown more extensively than it is. A systematic plan
of education undertaken by southern stations I think would
increase the acreage of soybeans by many times the present
status in a very few years. One of the principal objections
to the crop has been lack of varieties which would yield
a sufficient amount of seed to make the crop profitable.
New and better varieties which I think we now have on
hand will overcome this drawback. The ease with which
the crop can be handled and the readiness with which it
becomes inoculated and adapted to environments in the
Southern States will make it a very desirable crop in southern
agriculture. In my opinion all exploitation possible should be
given to soybeans as for many conditions they are superior to
cowpeas.”
Note 1. This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Acme.
Note 2. Nielsen fails to realize that the future of the
soybean lies in the northern states rather than in the south,
and that in the far northern states the short season varieties
would be come the most popular because of their high seed
yields.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
95–Newhouse-Nixon.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: Scientific Assistant [Bureau of
Plant Industry, USDA].
259. Bailey, L.H. ed. 1907. Cyclopedia of American
agriculture. Vol. II. Crops. New York and London:

Macmillan & Co. xvi + 699 p. See p. 582-86. Illust. Index.
26 cm.
• Summary: The section (p. 99+) titled “Examples of crop
rotation systems in Canada, United States, and elsewhere,”
by S. Fraser, notes (p. 101) that soybeans are used in
rotations only in Illinois.
In Chapter 7, titled “Seeding, planting, and yields,”
tables show: (1) “Longevity of certain seeds” (p. 131);
soybeans have an average longevity of 2 years and
an extreme of 6 years. (2) “Percentage of purity and
germination of high-grade seed” (p. 133); soybean seed of
99% purity has a germination percentage of 95. (3) “Usual
planting dates” (p. 140); Feb.-April in California, May 15–
June 1 in Oregon, and April 1 in Washington state.
Note 1. The previous sentence seems to imply that
soybeans had been grown in Oregon by 1907–but we cannot
be sure.
The section titled “Soybean” by J.F. Duggar (p. 582-86)
has the following contents: Introduction and advantages.
Geographical distribution. Composition. Culture: Soil,
fertilizers, seeding, time to plant, inoculation, place in the
rotation, varieties, harvesting. Yield. Uses: As a feed (incl.
soiling), as silage, as a land renovator, as human food.
Enemies (relatively free from insect damage, rabbits–which
“are the worst enemy of the young plants, and a sufficient
area must be planted for both farmer rabbits,” nematode rootworms–next to rabbits, they “constitute the principal animal
enemy of the soybean on certain old sandy fields in the Gulf
states,” and sclerotium disease–a vegetable parasite).
The following soybean varieties are mentioned (p. 585):
Early maturity (75-95 days)–Early Yellow, Ogema, Ito San,
Early Brown. Medium maturity (95-110 days)–Medium
Black, Medium Green, Green Samara [Green Samarow],
and Olive Medium. Late (114-166 days)–Late Yellow or
Mammoth Yellow, Flat Black, Tamarat Sukun, Nalrade,
Asahi, and Best Green.
Page 585: “Harvesting. When soybeans are grown
for seed, it is necessary to harvest the plant as soon as the
earliest beans ripen; otherwise the pods split and shed the
beans. Harvesting may be done by the use of a self-binder,
self-rake or reaper or by the use of a corn knife. The small,
early varieties are too low for the use of binder or reaper,
and are best harvested for seed by a bean harvester or an
equivalent home-made implement, consisting of two knives
bolted to the shanks of a cultivator and sloping backward,
thus cutting the plants just below the surface. If this is not
available, the small varieties must be pulled by hand.
“In cutting soybeans for hay, the mower is commonly
used, but it is sometimes desirable to cut the large varieties
with a corn knife, in which case the cut plants are placed in
loose small bundles, which are turned over just before the
upper exposed leaves become crisp. A few days later these
loose bundles or hands are piled in cocks, butts inward, thus
making a large cock with a rather open center. The open
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center is then capped by the use of several bundles placed
with the leaves near the center of the top of the shock. In
cutting soybeans for hay, they should be past full bloom and
the seed-pods formed, but not filled. For the silo the date of
harvesting may be a little later, but before any seeds have
ripened.
“When soybeans are cut for hay with the mower,
the method of curing is the same as with other legumes,–
cowpeas, clover and the like. Soybeans grown for seed
should be cured with as little handling as possible, and this
handling, if practicable, should be in the early morning
and late afternoon to reduce shattering to a minimum. The
threshing is done with an ordinary grain thresher, with blank
concave. The seeds after threshing should not be bulked, as
they heat easily, but should be kept in thin layers to insure
soundness.”
Note 2. In this four-volume work, volume I is “Farms”
(1907), volume II is “Crops” (1907), volume III is “Animals”
(1908), and volume IV is “Farm and Community” (1909).
Note 3. This is the earliest document seen (Jan. 2003)
that uses the word “implement” to refer to a machine used in
soybean production.
260. Borghesani, Guido. 1907. Sui pentosani della
Soia hispida [On the pentosans in soybeans]. Stazioni
Sperimentali Agrarie Italiane (Le) (Turin) 40(2):118-20.
(Chem. Abst. 2:156). [8 ref. Ita]
• Summary: The author analyzed the composition for five
soybean varieties for furfurol (furfurolo), pestose (pentosio),
and pentosans (pentosani), as follows: Giant yellow soybean
1.67%, 3.25%, 2.86%. Ordinary yellow soybean 1.74%,
3.38%, 2.97%. Black soybean 2.26%, 4.39%, 3.86%. Brown
soybean 2.15%, 4.17%, 3.67%. Green soybean 2.11%,
4.09%, 3.60%. In short, the pentosan content ranged from
2.86% to 3.86%.
Note: Webster’s Dictionary defines pentosan (pent- is
a combining form meaning five; pentosan was first used
in 1892) as “any of various polysaccharides that yield
only pentoses on hydrolysis and are widely distributed
in plants.” Pentose, a term first used in 1890, refers to
“any monosaccharide (C5H10O5) (as ribose) that contains
five carbon atoms in the molecule.” Address: Laboratorio
chimico delle R. Gabelle, Bologna, Italy.
261. Dammann & Co. 1907. General price list: Of vegetable,
farm, tree, conifer, palm, flower and other seeds, canna roots,
Italian fruit trees, novelties of seeds &c. &c. San Giovanni a
Teduccio (near Naples), Italy. 70 p. 26 cm. [Eng]
• Summary: The front cover is very similar to that of the
1904-1905 catalog, except that this one is for 1907-1908 and
the illustration shows a flowering plant–Aster Sada Yakko.
The inside front cover and the back cover are the same.
The entry for Soja-Beans (p. 2) is identical in every
way to that in the 1904 catalog. It includes: “Giant yellow

Santa Margherita (of enormous growth; beans very large,
extremely prolific) 6 pence/lb. Not available in cwt.
quantity.” Address: San Giovanni a Teduccio (near Naples),
Italy.
262. Wing (J.E.) & Bros. Seed Co. 1907. Alfalfa: And how
to grow it (Mail order catalog). Mechanicsburg, Ohio: J.E.
Wing & Bros. Seed Co. 24 p. Illust. Index. 23 cm. [3 ref]
• Summary: On the front cover of this catalog, the word
“Alfalfa is written in large cursive sloping up to the right.
The catalog is not dated, but dates in the text (p. 17-19)
indicate clearly that it was published in 1907. On the back
cover is a black-and-white photo titled “In the alfalfa
meadows: Scene on Woodland Farm owned by the J.E. Wing
& Bros. Seed Co., Mechanicsburg, Ohio.” It shows two
children in a large square basket on a cart pulled through a
field of high alfalfa.
The company’s goal is to teach farmers about alfalfa
or lucerne (Medicago sativa)–”easily the ‘Queen’ of all the
clovers–and to sell alfalfa seed. The introduction states that
the company is composed of four men: Joseph E. Wing (the
senior member), Willis O. Wing, Charles B. Wing, and F.M.
Clemans (cashier of the local bank).
Pages 16-23 show that, in addition to alfalfa, the
company also sells various grains: Seed oats, beardless
barley, rye, buckwheat, seed wheat, corn (last year–1906–
they grew 8,000 bushels of corn from 90 acres), sugar cane,
kaffir corn, millets (Japanese millet {Panicum Crus-Galli
Major}, Hungarian millet, and German or Golden millet),
Soja beans (Ito San, Early Green, Medium Early Yellow),
Canada field peas, cow peas, vetches, True Dwarf Essex
Rape.
The long section on “Soja Beans” (p. 21-22) states:
“This is a plant which we believe deserves a very much
larger place in American agriculture than it is receiving. On
our own farm we have been growing these beans for a good
many years, and to say that we like them is putting it very
mildly. They serve several purposes. The plant is a legume,
and if the soil is inoculated with the proper bacteria the
nodules on the roots will rapidly fill the soil with nitrogen.
The grain of some varieties is one of the richest known
feeds, analysis of the Ito San having run as high as 38
per cent protein, and the average of many analyses being
above 30 per cent. As a forage plant the proper varieties
will make very large yields of hay, which, for nutrition,
compares favorably with alfalfa itself. We recommend the
Ito San for grain, and Medium Early Yellow for forage.
It is very valuable also to mix with corn fodder for filling
silos, our neighbor, Humphrey Jones of Washington C.H.
[Court House, Courthouse], usually growing 100 acres for
this purpose. The Ito San bean, in proper environment, will
yield as high as 40 bushels per acre, although on our own
farm, we are satisfied with 20 bushels. As grain they are
very greedily eaten by all kinds of live stock, although they
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should be ground if fed to anything excepting sheep. We
have fed these beans to our young Dorset lambs, and by their
use have been able to entirely dispense with oil meal, as well
as practically all wheat bran, the beans, with a little ground
barley and alfalfa hay, making so rich a feed that nothing else
was required. They should be sown immediately after corn
planting. The following three varieties are best suited for
Ohio conditions.
“Ito San: This variety is our own standby for grain, the
plants usually growing from 18 to 30 inches in height and
the pods set very thickly. It should be sown on fertile soil, as
the pods will form so close to the ground that it is difficult
to save them unless they are so planted. Sow 20 pounds per
acre in drills from 22 to 28 inches apart. The plants keep the
weeds down. They may be harvested by hand, or if on fertile
ground so that the pods are not too close to the ground they
may be mown with a mower, or they may be harvested with
a bean harvester. They should dry in winrow [sic, windrow]
or small shocks for about a week, and then threshed with
either a bean thresher or an ordinary threshing machine with
the concaves removed. Cut when the pods have turned brown
but before they have begun to shatter. They must be handled
while the dew is on them to prevent shattering while being
harvested.
“Early Green: This is a dual purpose variety which will
yield a fair amount of grain and a large amount of forage.
“Medium Early Yellow: This variety is better adapted
to growing for forage than for grain. It will reach a height
of 3 feet or over on fertile soil, and has a large amount of
foliage.”
Note 1. Prices are got given in the catalog, but in a
separate price list. Note 2. This is the earliest catalog seen
(Oct. 2020) issued by the Wing Seed So. catalog. It is also
the second earliest document seen (Nov. 2000) by Joseph
Wing that mentions soy beans, or soy bean varieties.
Location: Bailey Hortorium, Mann Library, Cornell
University, Ithaca, New York. Address: Mechanicsburg,
Ohio.
263. Wood (T.W.) & Sons. 1907. Descriptive catalogue and
guide for the farm & garden (Mail order, with order form).
Richmond, Virginia. 81 p. 25½ cm.
• Summary: In the section on “Seeds For the Farm” (p. 81)
three-fourths of the page is devoted to “Mammoth Yellow
Soja Beans,” “Soja Beans Inoculated” (supplied at an
extra cost of 60 cents per bushel), and “Hollybrook Early
Soja Beans.” There is a long testimonial letter about the
Mammoth Yellow from satisfied customer D.L. Clements,
McDowell County, North Carolina (Sept. 27, 1906), and
another testimonial letter about Hollybrook Early from
customer N.E. Scales, Rowan Co., North Carolina (Oct.
22, 1905). Prices of the Mammoth Yellow: “Pkt. 10 cts.,
postpaid; qt. 20 cts.; pk. [peck] 50 cts. Bushel price quoted
on request. Crop short and values not settled at time this

catalogue is printed.” A photo shows “Soja beans being
grown as a hay crop on our Hollybrook Farm.”
This catalog is owned by the Smithsonian Horticulture
Branch Library in Washington, DC. The call number:
#012610. Address: Richmond, Virginia.
264. Piper, C.V. 1908. Re: Guar cannot compete with the
cowpea and the soybean for hay. Letter to Prof. J.F. Duggar,
Experiment Station, Auburn, Alabama, Feb. 28. 3 p. Typed,
without signature (carbon copy).
• Summary: “Dear Prof. Duggar: I have your letter of the
19th instant in regard to Guar. I am enclosing a blueslip
giving you a little information on this. It will grow with you
but is not very palatable, and I do not think for a moment it
can compete with the cowpea and the soybean for hay. The
extreme drought-resistance of the plant is one point which
makes it if possible value in the southwest. I shall be glad to
send you a little seed if you care to grow it.
“I have been expecting for some little time to write you
regarding a number of things that I would like you to test this
year. They are as follows:
“Brabham cowpea: a new variety obtained by
hybridizing the Iron and Whippoorwill which from its
behavior last year is of very great promise.
“Soybeans: Among a large number of soybeans tested
last year, we have about four new ones which are equal or
superior to the Mammoth. We have only small quantities of
seed of these but I would like to have you grow small plots
in comparison.”
Also discusses velvet beans and Dolichos lablab.
“Yours very truly, Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist.
265. Wiancko, Alfred T.; Cromer, C.O. 1908. Results of
cooperative tests of varieties of corn, wheat, oats, soy
beans and cow peas, 1907. Indiana (Purdue) Agricultural
Experiment Station, Bulletin No. 124. p. 25-60. Feb. See p.
55-57.
• Summary: The section titled “Results of tests of varieties
of soy beans” (p. 55-57) states: “The number of tests of
varieties of Soy Beans conducted in 1907 was 65; of these
63 consisted of the regular sets of four varieties each... The
chief object of these tests was to determine the relative
yields of grain. The production of forage was not considered
so important.” Table XVII, “Results of satisfactory tests of
soy beans in northern Indiana” (p. 56) gives the name of the
experimenter, post office, county, varieties tested, and yields
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per acre. The four varieties tested were Dwarf Early Yellow,
Early Brown, Ito San, and Soy Bean 12399. For each variety
is given the individual and average total dry matter (lbs) and
the grain only (bu) for both 1907 and 1906. In 1907 Soy
Bean 12399 had the highest average grain yield (24.2 bu);
Dwarf Early Yellow had the lowest (18.2 bu). In 1906 Early
Brown had the highest average grain yield (29.4 bu); Ito San
had the lowest (25.9 bu).
Table XVIII, “Results of satisfactory tests of soy beans
in southern Indiana” (p. 57) gives similar values The four
varieties tested were Ito San, Early Brown, Soy Bean 12399,
and Medium Early Yellow. In 1906 Early Brown had the
highest average grain yield (16.6 bu); Ito San had the lowest
(14.6 bu). In 1906 Medium Early Yellow had the highest
average grain yield (20.7 bu); Early Brown had the lowest
(13.4 bu). Address: 1. B.S.A., Agriculturist; 2. B.S., Asst.
Agriculturist. Both: Lafayette, Indiana.
266. Grantham, Arthur E. 1908. Report of the agronomist
for the season of 1907. Delaware Agricultural Experiment
Station, Bulletin No. 81. 20 p. March 1. See p. 12-15.
• Summary: The section titled “Soy Beans” (p. 12-15)
states that 13 soy bean varieties were grown for hay. A table
titled “Hay test of soy beans” (p. 13) lists thirteen soy bean
varieties: Early Black, Very Dwarf Brown, No.–12,399,
Medium Green, Medium Early Yellow, Dwarf Early Yellow,
Early Green, Olive Medium, Medium Early Black, Ito-San,
Hankow, Ogema, and Early Brown. Those with the highest
yield of hay per acre (in pounds) were: No. 12,399 (11,000
lb), Early Green (10,925 lb), and Early Brown (10,725 lb).
For each variety is also given the cutting date (from Aug.
28 to Sept. 21) and height of the plant in inches (38 to 52
inches).
A second table titled “Soy beans seed test” (p. 14)
gives the yield of 10 varieties obtained from the Indiana

Experiment Station and 11 varieties obtained from the
U.S. Department of Agriculture. Of these 21 varieties, the
highest seed yields came from Green (No. 19,186–32.1 bu/
acre), White Soy (No. 19,981–28.0 bu/acre), Nuttall (No.
19,183–25.5 bu/acre), and Middle Late (No. 19,985–25.5 bu/
acre). The source of each of these varieties giving the highest
seed yields was the USDA. Other varieties tested from
USDA: Olive Medium (23.1 bu/acre), Very Dwarf Brown
(11.5), Early Brown (19.8), Buckshot (No. 19,987–15.6),
Yellow (No. 20,406–24.3), Tokio (No. 19,986–16.5), and
Yellow (No. 18,619–Did not mature). Other varieties tested
from the Indiana agricultural experiment station: Soy (No.
12,399–18.9 bu/acre), Ito-San (18.5), Dwarf Early Yellow
(19.8), Medium Early Yellow (14.6), Medium Early Black
(14.6), Hankow (19.3), Medium Green (22.2), Early Black
(16.5), Early Green (9.0), and Ogema (15.2).
A photo (p. 13) shows a man standing in a field of soy
beans, which come up to his chest, and which yield 5 tons of
cured hay per acre.
Note: This is the earliest document seen (Aug. 2000)
that mentions the soybean variety Middle Late. Address:
B.A., B.S.A., Agronomist, Newark, Delaware.
267. Nielsen, H.T. 1908. Re: Sending Riceland soybeans.
Letter to Prof. S.M. Tracy, Special Agent, Biloxi,
Mississippi, March 13. 1 p. Typed, without signature (carbon
copy).
• Summary: “Dear Prof. Tracy: As per previous
arrangements, we are sending you today one-half pound of
each of the two varieties of Riceland soybean, and trust that
they will reach you in due time.
“Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with
Special Agent at Biloxi, Mississippi, 1907-20.
S.M. Tracy, C-I. Box 1.
Sent to Soyinfo Center by Matthew Roth
of Rutgers Univ., June 2012. Address: Scientific
Assistant, Seed and Plant Introduction and
Distribution, Bureau of Plant Industry, USDA,
Washington, DC.
268. Tracy, S.M. 1908. Re: Riceland soybeans
not yet received. Letter to Prof. C.V. Piper,
Office of Seed and Plant Introduction and
Distribution, Bureau of Plant Industry, USDA,
Washington, DC, March 18. 1 p. Typed, with
signature on letterhead.
• Summary: “Dear Prof. Piper: On 3/12 Mr.
Young wrote me that he had sent some cassava.
On 3/13 Mr. Nielsen wrote that he had sent two
lots of Riceland Soy, and on the same date you
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wrote that you had sent a lot of Mucunas and Canavalias.
None of the packages has been received...
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with Special Agent at
Biloxi, Mississippi, 1907-20. S.M. Tracy, C-I. Box 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: Special Agent, Office of Seed and
Plant Introduction and Distribution, Bureau of Plant Industry,
USDA, Biloxi, Mississippi.
269. Nielsen, H.T. 1908. Re: Sending you varieties of
cowpeas and soybeans for testing. Letter to Prof. C.B.
Williams, West Raleigh, N.C., March 19. 2 p. Typed, with
signature.
• Summary: “Dear Sir: Under date of December 31st, 1907,
you wrote to Mr. C.V. Piper concerning work on cowpeas
and soybeans. This letter Prof. Piper turned over to me, and
I have delayed answering until I could get the variety work
on these two crops entirely straightened out to my own
satisfaction. This I have now succeeded in doing, and am
pleased to send you the following list of varieties:
4 lb #21731 Mammoth soybeans.
4 lb #16790 Cloud soybeans.
4 lb #17253 Nutall soybeans.
4 lb #17266 Kingston soybeans.
8 lb #17334 Groite [sic, Groit] cowpeas.
8 lb #16812 Michigan Favorite.
8 lb #21085 Whippoorwill cowpeas.
4 lb No. 21293 Vigna catjang.
4 lb #21537 India cowpeas.
4 lb #21602 Vigna catjang.
4 lb #17256 Brownie soybeans.
4 lb #17267 Tokio soybeans.
4 lb #17271 Haberlandt soybeans.
4 lb #17852 Meyer soybeans.
4 lb #17861 Ebony (?) soybeans.
4 lb #19186 Guelph (?) soybeans.
4 lb #19982 Hollybrook (?) soybeans.
4 lb #17857 Green soybeans.
4 lb #17261 Guelph soybeans.
4 lb #17252 Flat King soybeans.
4 lb #17254 Ebony [soybeans].
8 lb #21049 Whippoorwill cowpeas.
8 lb #21832 Iron cowpeas.
16 lb #18520 Red Ripper cowpeas.
4 lb #21292 Vigna catjang.
4 lb #21299 Macassar cowpeas.
4 lb #21599 Brabham cowpeas.
4 lb #21603 Vigna catjang.
4 lb #17263 Haberlandt soybeans.
4 lb #17269 Hollybrook soybeans.

4 lb #17275 Amherst soybeans.
4 lb #17278 Hollybrook soybeans.
4 lb #17862 Hollybrook soybeans.
4 lb #19982 Flat King soybeans.
4 lb #19985 Haberlandt soybeans.
“I am sending you enough of the varieties to plant onetenth of an acre. I am sorry we have not seed of more of the
commercial varieties of cowpeas, but they are not available,
and I trust it will not inconvenience you in your plans.
“The Vigna catyang [catjang] which I am sending you
are importations from India and we are not entirely certain
whether these varieties are of any value, but trust you will
grow them to learn whether they have any merits for your
conditions. The Macassar, #21299, is an importation from
Brazil, and is very late. This, and the catyangs, require the
longest possible season for maturing, and it will be desirable
for you to plant them as early as the season will permit if
they are to give you any satisfaction at all. The Brabham
cowpea, #21599, is a new variety and is a cross between
Whippoorwill and Iron. In our trials at Arlington [Farm,
Virginia] last year it gave promise of being the best variety of
any of the cowpeas. We are especially anxious that you give
this careful attention and save all the seed of it you possibly
can if it proves to be of any more value than the rest of the
varieties.
“The varieties of soybeans which I have put up for
you are the ones which gave the most promise in the test at
Raleigh [!!] last year, judging by my own notes. I judge from
your letter to Prof. Piper that you do not care to work with
the varieties which have no promise for your conditions,
and hence I have eliminated all the early varieties which you
had last year. In case you care to grow additional varieties
in small plots, kindly let me know and I will try to send
you the seed. Trusting this delay will not be any serious
inconvenience to you in planning your work, I am,
“Very truly yours...”
Note 1. This is the earliest document seen (Nov. 2020)
that mentions the soybean varietiety Cloud.
Note 2. Soybeans were apparently tested at Raleigh in
1907 (see “!!” above).
Note 3. We learn from C.B. Williams’ letter of April 6,
1908 that the Scientific Assistant is H.T. Nielsen.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Scientific Assistant [Bureau of Plant Industry,
Washington, D.C.
270. Nielsen, H.T. 1908. Re: Prof. Piper asked me to send
you the seeds you requested. Letter to Prof. J.F. Duggar,
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Experiment Station, Auburn, Alabama, March 23. 1 p.
Typed, without signature (carbon copy).
• Summary: “Dear Prof. Duggar: Prof. Piper asked me to
have put up for you samples of the Brabham and Macassar
cowpeas. I am having put up for your use 4 pounds each
of these varieties and hope they will reach you in good
condition. I am also having put up for your use 2 pounds
each of Acme, Shanghai, Riceland and Barchett [Barchet]
soybeans. These soybeans are all the late varieties, and have
considerable promise in the South. Acme is the one we
are most impressed with, as it seems to be one of the best
varieties we have tried.
“I am also sending you seed of Phaseolus calcaratus... I
am sending you three lots of these...
“I trust that all of this seed will reach you in goof
condition and in ample time for planning your spring work.
“Very truly yours, Scientific Assistant.”
Note 1. The “Scientific Assistant” is probably H.T.
Nielsen, but could be William Morse.
Note 2. This is the earliest document seen (Nov. 2020)
that mentions the soybean varieties Barchet or Shanghai.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Scientific Assistant.
271. Shanghai: New U.S. domestic soybean variety.
Synonym: Tarheel Black (Morse 1918). 1908. Seed color:
Black.
• Summary: Sources: Nielsen, H.T. 1908. Letter to Prof. J.F.
Duggar, Experiment Station, Auburn, Alabama, March 23. “I
am also having put up for your use 2 pounds each of Acme,
Shanghai, Riceland and Barchett [Barchet] soybeans. These
soybeans are all the late varieties, and have considerable
promise in the South.”
Nielsen, H.T. 1908. Letter to Prof. C.V. Piper, Seed
Introduction and Distribution, Bureau of Plant Industry,
USDA, Washington, DC, July 19. “Acme, Shanghai, Edward
and Tokio are doing fine, looking much better now than
Mammoth, but Morgan says he won’t pass judgment on them
yet.”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 41. Seed
color: Black. S.P.I. No. 14952. “From Shanghai, China,
1905... Grown five seasons. No. 22311, also from Shanghai,
proved to be the same.” Note: “Tarheel Black” is not
mentioned.
Piper, Charles V. 1914. Forage plants and their culture.
New York, NY: The Macmillan Co. xxi + 618 p. See p.

535. The soybean variety Shanghai, which was grown at
Arlington Farm, Virginia, is listed on a table that gives the
seed colour and viability percentage of 1-year, 2-year, and
4-year plants.
USDA Seed Reporter. 1919. “Soybean and cowpea
variety information.” April 5. p. 7. One of the 7 soybean
varieties listed is “Shanghai or ‘Tarheel Black.’”
Morse, W.J. 1948. “Soybean varietal names used to
date.” Washington, DC: Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148. 9 pages. See p. 8.
“Shanghai–Same as Tarheel Black.”
272. Williams, C.G. 1908. The soybean. Uses, varieties,
culture and harvesting. Ohio Agricultural Experiment
Station, Circular No. 78. 8 p. March 25.
• Summary: Contents: Introduction. Uses: Hay, silage, seed,
soiling, pasture, improving the soil. Varieties: Introduction,
Medium Green, Ito San, Medium Yellow, Medium Yellow,
Mammoth Yellow, Medium Brown, Medium Early Black.
Soybean breeding. Culture: Soils and fertilizers, seeding,
cultivation. Harvesting: When?, implements, curing,
threshing.
The Introduction states (p. 1): “This station began
experimenting with soybeans 14 years ago [1894] and has
grown them continuously since, though much of the time in
a small way. For several years past it has been growing upon
the average, about fifteen acres annually.”
A table (p. 8) gives the composition, digestible nutrients,
and fertilizing constituents in 100 pounds of eleven feed,
including soybean silage, soybean hay, and soybeans (grain).
Concerning “Implements: In so far as the Ohio Station
is aware, no thoroughly satisfactory implements for cutting
soybeans are on the market. We have recently tried a new
bean harvester–a two-wheeled implement with two, long,
steel blades, between the wheels, which is supposed to cut
the bean stalks at, or just below the surface of the ground,
two rows at once, and windrow them–but have to pronounce
it a failure so far as cutting soybeans is concerned.
“The ordinary mowing machine with side delivery
attachment, and the old time self-rake reaper are probably the
best implements available. The mower without side delivery
is fairly satisfactory if soybeans are cut as recommended, but
if allowed to mature, the passing of the mower over the cut
swath will work havoc unless they are damp.
“If the crop is to go into the silo, the self-binder (wheat)
will be found to be the implement needed for harvesting. The
bound bundles handle very nicely.”
Note 1. This is the earliest English-language document
seen (Oct. 2016) with the word “soybean” (or “soybeans”) in
the title.
Note 2. This is the earliest agricultural experiment
station publication (Oct. 2016) seen with the word “soybean”
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or “soybeans” in the title.
Note 3. This is the earliest document seen (July 2013)
that mentions the soybean variety Medium Brown. Address:
Wooster, Ohio.
273. Barchet: New U.S. domestic soybean variety. 1908.
Seed color: Brown (olive).
• Summary: Sources: Nielsen, H.T. 1908. Letter dated March
2 to Prof. J.F. Duggar in Auburn, Alabama. “I am also having
put up for your use 2 pounds each of... Barchett [Barchet]
soybeans. These soybeans are all the late varieties, and have
considerable promise in the South.”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 56, 75. Seed
color: Dark olive brown. S.P.I. No. 20798. “From Chinhuafu,
Kiangsu, China, 1907... Grown three seasons. This variety
has also been grown under No. 23336 from Shanghai, China,
and 9344 is almost certainly the same thing.” “The best
varieties of soy beans (p. 75): Very late–Barchet, 20798.”
Krauss, F.G. 1911. “Leguminous crops for Hawaii.”
Hawaii Agric. Exp. Station, Bulletin No. 23. 31 p. Sept. 20.
Page 27 states: “Similar to Riceland in habit and appearance,
excepting that seed is reddish brown. The variety was not
well established when first received, but more constant in
third generation of selection. Mother plant for 1910 yielded
301 seeds weighing 34 grams.”
Morse, W.J. 1918. “The soy bean: Its culture and uses.”
USDA Farmers’ Bulletin No. 973. 32 p. July. See p. 13.
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 163. “Introduced from Shanghai, China, 1908.” Seed
color: Brown, with brown hilum.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 8-9. Barchet is in the USDA Germplasm
Collection. Maturity group: VIII. Year named or released:
1910. Developer or sponsor: USDA. Literature: 03. Source
and other information: ‘Ma Liao Tou’ from Jinhua, Zhejiang,
China, in 1907. Prior designation: PI 20798 (also PI 23232).
Address: USA.
274. Cloud: New U.S. domestic soybean variety. 1908. Seed
color: Black.
• Summary: Sources: Nielsen, H.T. 1908. Re: Sending you
varieties of cowpeas and soybeans for testing. Letter to Prof.
C.B. Williams, West Raleigh, N.C., March 19. Sending
you the “following list of varieties: 4 lb #21731 Mammoth
soybeans. 4 lb #16790 Cloud soybeans....”
C.G. Hopkins. 1909. Re: Request for soybean varieties.
Letter to C.V. Piper, Bureau of Plant Industry, Washington,
DC, March 31. 1 p. Note: Handwritten on the bottom of the
letter (probably by Piper) are: “... 8 Cloud 16790.”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:

History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 42, 75. Seed
color: Black. S.P.I. No. 16790. “From Hangchow, Chekiang,
China, 1905... Grown four seasons. This variety is said to be
an excellent table bean. No. 22535, from Weihsien, China,
is the same thing.” “The best varieties of soy beans (p. 75):
Medium late–Cloud, 16790.”
Kiesselbach, T.A. 1915. “Soy beans and cowpeas.”
Nebraska Agric. Exp. Station No. 150. 31 p. Distributed
April 6. See p. 13. Cloud is listed as a variety tested by the
Government in 1909. A number of tables on pages 13-17
list statistics such as date planted, date ripe, number of days
required to mature, yield of beans per acre (bushels), etc. In
1909 Cloud yielded 12.40 bu/acre; in 1910 22.3 bu/acre; in
1911 18.79 bu/acre; in 1912 8.69 bu/acre; in 1913 3.85; in
1914 14.29; its 6-year average was 13.39 bu/acre.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 10-11. Cloud is in the USDA Germplasm
Collection. Maturity group: III. Year named or released:
1910. Developer or sponsor: USDA. Literature: 03. Source
and other information: From Hangzhou, Zhejiang, China, in
1905. Prior designation: PI 16790. Address: USA.
275. Medium Brown: New U.S. domestic soybean variety.
1908. Seed color: Brown.
• Summary: Sources: Williams, C.G. 1908. “The soybean.
Uses, varieties, culture and harvesting.” Ohio Agric. Exp.
Station, Circular No. 78. 8 p. March 25. See p. 4. Under
“Varieties” we read: “Medium Brown: As grown at this
Station it is a few days later than the Medium Green, grows
a little taller, has seeds of somewhat larger size, and does not
shatter as badly. While giving very good yields of seed it has
not quite equalled the Medium Green.”
Wallaces’ Farmer. 1916. “What variety of soy beans?”
41(7):265. Feb. 18. “Medium Brown takes a little longer than
the Ito San to mature.” Address: USA.
276. Nielsen, H.T. 1908. Cowpeas. Farmers’ Bulletin
(USDA) No. 318. 31 p. April 4. See p. 13.
• Summary: Contents: Introduction. Cowpeas for hay.
Cowpeas in mixtures: Cowpeas and sorghum, Cowpeas
and corn, Cowpeas and Johnson grass, Cowpeas and millet,
Cowpeas and soy beans.
Cowpeas for pasture. Feeding value of cowpeas:
Cowpea hay, Cowpea seed, Cowpea straw,
Growing cowpeas for seed: Hand picking, Machine
picking, Mowing and thrashing, Cowpeas for soil
improvement.
Varieties of cowpeas: Whippoorwill, Unknown, or
Wonderful, New Era, Groite, Iron, Clay, Black, Taylor, Red
Ripper. Summary.
In the section titled “Cowpeas in mixtures,” a
subsection (p. 13) states: “Cowpeas and soy beans.–But
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little experimenting has been done in growing soy beans and
cowpeas together, but the results obtained have been very
promising. Only the larger-growing soy beans, such as the
Mammoth variety, are suitable for this use. The soy beans
are strong enough to assist very materially in holding up the
cowpeas, and they also aid effectively in curing the hay. The
combination is therefore worthy of much more extended use.
The hay of this mixture is an exceedingly rich one, as the
composition of both plants is high in protein. Seeding should
be at the rate of a bushel of soy beans and a half bushel of
cowpeas to the acre.”
In the Introduction, the author states: “It is safe to say
that no one thing can add more to the agricultural wealth of
the South than the more extensive growing of the cowpea.”
Note: The “Letter of transmittal” at the front of this
Bulletin shows that B.T. Galloway was “Chief of Bureau”
of Plant Industry and Hon. James Wilson was Secretary
of Agriculture. Address: Scientific Asst., Forage Crop
Investigations, Bureau of Plant Industry [USDA].
277. Edward: New U.S. domestic soybean variety. 1908.
Seed color: Yellow (straw).
• Summary: Sources: Nielsen, H.T. 1908. Re: Our trial
of varieties of soybeans at Arlington. Letter to Prof. H.A.
Morgan, Director, Tennessee Experiment Station, Knoxville,
TN, April 9. “I am having put up for you two pounds each of
Shanghai, #14952, Edward, #14593, and Acme, #14954.”
Nielsen, H.T. 1908. Re: Soybeans and cowpeas. Letter
to Prof. C.V. Piper, Seed Introduction and Distribution,
Bureau of Plant Industry, USDA, Washington, DC, July 19.
6 p. “Acme, Shanghai, Edward and Tokio are doing fine,
looking much better now than Mammoth, but Morgan says
he won’t pass judgment on them yet.”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 41, 75.
Seed color: Straw yellow. S.P.I. No. 14953. “From Shanghai,
China, 1905... Grown five seasons. No. 22311, also from
Shanghai, proved to be the same.” “The best varieties of soy
beans (p. 75): Late–Edward, 14953.”
Krauss, F.G. 1911. “Leguminous crops for Hawaii.”
Hawaii Agric. Exp. Station, Bulletin No. 23. 31 p. See p. 26.
About 100 soybean varieties were tested by this station. The
best one are divided into three groups. The four culinary and
grain varieties in Group II include Edward. “Mr. Yamakami,
of the Hawaiian Soy Co., pronounces this the largest
seeded yellow soybean he has ever seen and considers it a
very desirable variety for the production of miso and other
Japanese food products,” Address: USA.
278. Nielsen, H.T. 1908. Re: Our trial of varieties of
soybeans at Arlington. Letter to Prof. H.A. Morgan, Director,
Tennessee Experiment Station, Knoxville, TN, April 9. 1 p.
Typed, without signature (carbon copy).

• Summary: “Dear Director Morgan: In our trial of varieties
of soybeans at Arlington last year, a number of the late ones
showed up so exceptionally well that we are anxious for you
to try a few of them in comparison with the Mammoth, with
which you are thoroughly familiar. I am having put up for
you two pounds each of Shanghai, #14952, Edward, #14593,
and Acme, #14954. These will be sent out in the course of
a few days, and I trust will reach you in good condition,
and in ample time for planning your spring work. The best
varieties are all from the neighborhood of Shanghai. Acme
we consider the best of the different varieties, but are anxious
to have you grow them and get your opinion on their relative
value.
“With kind regards, and best wishes for a prosperous
season, I am,
“Very truly yours, Scientific Assistant.”
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Edward.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Scientific Assistant, Bureau of
Plant Industry, USDA, Washington, DC.
279. Morgan, H.A. 1908. Re: Glad that you are sending us
three varieties of soy beans to compete with the Mammoth.
Letter to Mr. H.T. Nielsen, Bureau of Plant Industry, U.S.
Dept. of Agriculture, Washington, D.C., April 13. 1 p. Typed,
with signature on letterhead.
• Summary: “Dear Mr. Nielsen: I have your letter of the 9th,
and am indeed glad that you are sending us three varieties of
soy beans which you regard of sufficient merit to compete
with the Mammoth in this latitude. We shall let you know
when they are received, and be able to compare them with
varieties that we believe will be effective in our work in the
State.
“Thanking you for the kindness, and with kindest
regards.
“Sincerely yours, Director.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Prof., Tennessee Experiment
Station, Knoxville, TN.
280. Piper, C.V. 1908. Re: Soybean nomenclature. Letter
to Prof. A.T. Wiancko at Agricultural College, Lafayette,
Indiana, April 16. 4 p. Typed, without signature (carbon
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copy). [1 ref]
• Summary: “Dear Sir: I have your letter of the 10th inst.
in regard to soybeans... In looking over the list of names
from your bulletin I feel very confident that there are some
errors of identification. We are now using the system of
nomenclature advocated by Mr. C.R. Ball in his recent
bulletin [titled “Soy bean varieties,” May 1907], a copy of
which you doubtless have. As we have accumulated at least
60 additional varieties of soybeans since that bulletin was
written, you will appreciate that the old system of naming
this varieties was altogether inadequate... Of your list
however, the Early Black is Buckshot, Olive Medium is Eda,
Medium Early Black is Nuttall, Early Brown is Brownie
or more likely Brownie and Baird mixed. Number 1973
Dwarf Early Yellow is Ito San, Medium Green is Guelph,
#12399 is Hollybrook, Medium Early Yellow is probably
Amherst. I should appreciate it if you would look up your
record regarding these different lots and if possible, supply
the actual numbers under which they were received, whether
Agrostology numbers or S.P.I. numbers. The varieties you
have indicated are Very Dwarf Brown and Hankow we can
not identify. I do not see how the variety you call Hankow
can possibly be that as this variety is so late that it never
matures seed here at Washington, in fact, we have entirely
lost our original supply of this and have only a small supply
of seed that we recently obtained. If you could also send us a
small sample of seed of each of these lots I think we can then
clear up the matter entirely.
“I shall take pleasure in sending you 6 lbs. of seed of
each of the following varieties of soybeans and these will
be shipped from the office within a few days: #16789 near
Hollybrook, Ebony #17254, Flat King #17252, Haberlandt
#17263, Near Hollybrook #17862, Guelph (?) #19286,
Tashing #20854, Hollybrook #17269.”
“There can be no doubt that a good many cases of
acclimatization are due to natural selection and there is
distinct need of evidence to show that there is no such thing
as acclimatization without selection, natural or artificial.”
Note 1. This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Tashing.
Note 2. This is the earliest document seen (Nov. 2020)
stating that Dwarf Early Yellow is a synonym of Ito San.
Note 3. In May 1900 W.J. Morse was working at the
Arlington Farm, Rosslyn, Virginia.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agrostologist, in Charge of
Forage-Crop Investigations, Seed and Plant Introduction and
Distribution, Bureau of Plant Industry, Washington, DC.

281. Tashing: New U.S. domestic soybean variety. 1908.
Seed color: Green (chromium).
• Summary: Sources: Piper, C.V. 1908. Re: Soybean
nomenclature. Letter to Prof. A.T. Wiancko at Agricultural
College, Lafayette, Indiana, April 16. 4 p. “I shall take
pleasure in sending you 6 lbs. of seed of each of the
following varieties of soybeans and these will be shipped
from the office within a few days:... Tashing #20854,...”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 56, 75. Seed
color: Chromium green. S.P.I. No. 20854. “From Harbin,
Manchuria, 1907... Grown three seasons.” “The best varieties
of soy beans (p. 75): Medium–Tashing, 20854.”
Scudder, Henry Desbrough. 1913. Department of
Agronomy, Oregon Experiment Station. Report for the year
ending June 30, 1913. See p. 5. Tashing, along with Chernie,
is stated as one of the varieties that matured seed in the third
year of testing.
282. Wiancko, A.T. 1908. Re: Soy bean nomenclature.
Letter to C.V. Piper, Agrostologist, Bureau of Plant Industry,
Washington, DC, April 22. 2 p. Typed, with signature on
letterhead. [1 ref]
• Summary: “Dear sir:–I have yours of the 16th. concerning
the nomenclature of soy beans, and thank you for your full
explanation. I have not seen Mr. Ball’s bulletin, and would
be very glad if you could send me a copy. Concerning the
varieties of soy beans we have, I may say that the Very
Dwarf Brown, Ogema, Early Black, Medium Early Black,
Olive Medium, Ito San, Early Brown, Medium Green,
Medium Early Yellow, Hankow, were all secured from the
Evans Seed Co., West Branch, Michigan, in the spring of
1903, except Hankow, which was secured a year later. The
varieties secured from the Department were all dropped
except two. Two got mixed, and the others were the same as
what we already had. In fact the number 12399 is the only
really new one, as the Dwarf Early Yellow 1973 seems to be
Ito San.
“I should very much like to see greater uniformity in
the naming of our seeds, and anything to that end will be
welcome I assure you. I presume that it will be best to adopt
your names in the place of those we have been using, except
perhaps in case of some of the Michigan varieties. We shall
send you the sample of each of our varieties as suggested.”
“Could you supply us with inoculating material for
about a peck of seed each of alfalfa and soy beans? I have in
mind that determination of the necessity of inoculation on a
certain soil type which has not produced these crops.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
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Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agriculturist, Purdue Univ.
Agric. Exp. Station, Lafayette, Indiana.
283. Piper, C.V. 1908. Re: Sending you four varieties of
soybeans. Letter to Prof. J.F. Duggar, Experiment Station,
Auburn, Alabama, April 25. 1 p. Typed, without signature
(carbon copy).
• Summary: “Dear Prof. Duggar: I have on hand small
quantities of a few late soybeans which we deem superior
to Mammoth in some respects, and I am taking the liberty
of sending you seed of these four varieties, trusting that
you will find it possible to grow them in comparison with
Mammoth to get notes on their relative value. I am sending
you all the seed we have on hand of three of them, viz:
Shanghai, #14952, Edward, #14953, and Acme, #14954.
I am also sending you in addition to these, 2 pounds of
Tokio, #17267. Since these are entirely new varieties, it is
very desirable that you save all the seed that they produce,
especially of the first three. We are trying them in a number
of places, and are urging the saving of seed wherever they
are tried, in order to be certain that we have seed for next
year’s work.
“Yours very truly, Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist.
284. Galloway, B.T. 1908. Report of the Chief of the Bureau
of Plant Industry. Annual Reports of the Department of
Agriculture (USA) p. 257-341. For the year ended June 30,
1907.
• Summary: A section titled “New forage crops” (p. 326)
states: “A new soy bean from Manchuria, which has been
named ‘Meyer,’ has yielded seed at the rate of 24 bushels
to the acre, outyielding any other variety grown on the
Arlington Experimental Farm. In view of the fact that the
culture of soy beans as a grain crop has been decreasing in
this country because the yield averages only 12 bushels to
the acre, this new variety is of great promise.”
The section titled “Arlington Experimental Farm”
(p. 295-98) states: “Many problems of a general nature
connected with crop growth and crop conditions are being
worked out at the Arlington Experimental Farm, which is in
charge of Prof. L.C. Corbett, some of the principal lines of
work carried on there being outlined below.”
Contents of this Arlington section: Investigations

conducted by various bureaus (incl. the bureaus of Forestry,
Entomology, Soils, and Plant Industry). Agronomic
investigations (for “extensive cultural and variety tests
of sorghums, cowpeas, and other legumes of promise for
forage, grain, or green manuring.” Also for grasses and
alfalfa). The drug garden. Soil improvement. Orchard
cultivation. The testing gardens. Greenhouses. Heating plant.
Nursery work.
Also discusses: Peanuts (p. 299-300). Hemp seed for
fiber (p. 327). Address: Chief of Bureau.
285. Nielsen, H.T. 1908. Re: Unable to send you any
cowpeas, but can send some soybean varieties for testing.
Letter to Prof. C.B. Williams, Agricultural Experiment
Station, West Raleigh, N.C., June 3. 1 p. Typed, without
signature.
• Summary: “Dear Sir: In reply to your letter of the first
instant, I am very sorry to learn that you had such a serious
accident in the shape of a fire at the North Carolina Station.
“I am very sorry to have to inform you that it is
impossible for me to supply you any cowpea seed as our
supply is entirely exhausted. Quite a number of the soybeans
are also exhausted but I have on hand a number of those
sent you and am forwarding as many as I have. In some of
the lots there is more than four pounds, while in others there
is not so much as that. I have not the exact weights and am
merely sending you the list and you can then get the weights
yourself when you receive the seed: The list is as follows:
#16790 Cloud.
#17253 Nutall.
#17256 Brownie.
#17261 Guelph.
#17267 Tokio.
#17278 Hollybrook.
#17861 Ebony.
#19186 Guelph.
#19982 Flat King.
#19984 (Unnamed).
#19985 Haberlandt.
#21731 Mammoth.
“I trust this seed will reach you in good condition and be
of service to you in your work this season.
“Yours very truly...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Scientific Assistant [Bureau of Plant Industry,
Washington, D.C.
286. Sawer, E.R. 1908. The place of legumes in our
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agricultural system (continued). Natal Agricultural Journal
11(6):685-92. June 26. See p. 688-90.
• Summary: This is the most detailed article written up to
this time about soy beans in South Africa. The author soon
became the foremost advocate of the soy bean in South
Africa and in all of Africa. In section B titled “Legumes
as grain crops” (p. 688-91) we read: “3. Soy bean (Soja or
Glycine hispida). The various trials of soy beans have led
to the conclusion that these will constitute the principal
grain-producing leguminous crop for commercial cultivation
at Cedara. No other legume has produced, with chemical
manures only, so heavy a yield of grain; and no other
legume, except the lupine, has shown itself so much to be
depended upon as a grain-producer. The crops obtained have
not been heavy, according to ordinary standards–1,252 lbs.
per acre of shelled beans being the best result secured–but
when the high value of the grain is considered, a crop of
even half that amount is well worth growing. It is the richest
of all grains in albumenoids [albuminoids], surpassing
even oil-cake in this respect, and contains so much oil, as
to almost warrant its inclusion with the oil-seeds. As grain,
hay, or ensilage, it is well adapted for admixture with maize
to counteract the deficiencies of the latter crop. Results, as
shown in the preceding table, indicate November or early
December as the most desirable time for sowing the crop in
the midlands of Natal.”
The preceding table (p. 689) shows the “Yields in lbs.
per acre of soy beans sown at different times.” Tests were
conducted using the Henderson’s Early Green variety of
soy bean. The first soy beans were planted on 11 Aug. 1903.
Additional lots were planted at roughly 2-week intervals (19
more times) until the 6 of May 1904. Data is given on the
date of harvest (starting 11 Jan. 1904), and the yield of grain
(soy bean seeds) and straw. Similar tests were conducted
during 1904-05, and 1905-06, and the results are reported in
the same table. The highest yield of seed in 1903 was 920 lb/
acre from soy beans planted on 17 Nov. 1903 The highest
yield of seed in 1904 was 780 lb/acre from soy beans planted
on 24 Nov. 1904. The highest yield of seed in 1906 was
1,252 lb/acre from soy beans planted on 17 March 1906.
“The following results of manure experiments with the
soy bean afford a graphic illustration of the lack of natural
fertility of the Cedara soils and the ready response to liberal
applications of fertilisers. It would appear that phosphoric
acid is the principal requirement of the soy bean in this and
similar soils.”
This table shows the results of trials with the Early
Green variety of soybeans sown on 4 Nov. 1904 and
harvested on 13 March 1905. When no manure was applied,
the yield of soybeans was only 45 lb, but when 180 lb of
superphosphate was applied, the yield was 495 lb.
“Later results point to progressively heavier yields,
which may be attributed to the benefits of constant
cultivation and the accumulation of humus and the residues

of fertilisers.
“Of the numerous varieties of soy beans to which
trials have been afforded with a uniform manuring of
superphosphate, the following may be cited as worthy of
adoption in order of merit:–Early Green, Yellow Seeded,
Black Seeded, Giant Yellow, Santa Margherita. The
following have failed:–Brown Seeded, Green Samarow.”
Note 1. This document contains the earliest clear date
seen for soybeans in South Africa, or the cultivation of
soybeans in South Africa (11 Aug. 1903). The source of these
soybeans may have been the United States, but the author
gives no information on this subject in this two-part article.
Part I is Jan. 1908, 11(1):36-44. It discusses lucernes, tares or
vetches, lentils, melilotus, and lupines, but does not mention
soy.
Note 2. Cedara is an agricultural experiment station
located near Pietermaritzburg, Natal Province. As of 1991 it
was called the Cedara College of Agriculture.
Note 3. This is the earliest document seen that uses
the word “albumenoids” or “albumenoid.” The term
“albuminoids” was first seen in 1879.
Note 4. This is the earliest document seen (Sept. 2004)
that mentions the soybean variety Giant Yellow.
Note 5. This is the earliest English-language document
seen (Oct. 1999) that mentions superphosphate (as a
fertilizer) in connection with soy beans. It was often
previously named “acid phosphate.” Address: Director,
Experiment Stations.
287. Price, James N. 1908. Home-grown rations in
economical production of milk and butter. Tennessee
Agricultural Experiment Station, Bulletin No. 80. p. 29-50.
June.
• Summary: Part I, titled “Comparison of soy beans with
other dairy feeds” (p. 31-42) begins: “During the last few
years the prices of cotton-seed meal, wheat bran, and other
commercial feeding stuffs have increased at least 25 per cent;
the last two years they have ranged from $25 to $30 per ton.
Such prices have greatly increased the cost of producing milk
and butter in Tennessee.” The only way out seems to be for
Tennessee farmers to produce the bulk of their feed on their
farms. They can produce soy-bean meal for $16-$20/ton,
corn stover and soy-bean straw at $3/ton, and cowpea and
soy-bean hay at $7. This bulletin describes the second U.S.
trials (after those by Brooks in 1894) using ground soybeans
(called soy-bean meal”) as a feed for milk production. The
author found that the yields of both milk and butter were
about 5% greater when the cows were fed ground soybeans
that when they were fed cottonseed meal.
“Conclusions” 1. Soy-bean straw is a valuable addition
to the roughage in the feeding of dairy cows; and while
giving better results than corn stover, it can be produced for
about the same cost. 2. A ton of soy-bean hay that will yield
560 pounds of beans and 1440 pounds of straw, and can be
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injurious to the health of the herd and does not
give the best yields of milk and butter.”
Part II, titled “Feeding suggestions for
Tennessee” (p. 42-45) notes that many
dairymen tend to feed a ration that is too
high in carbohydrates and extremely low in
protein; it produces body fat rather than milk.
For winter feeding, a four year rotation is
recommended for Tennessee. In the second
year, grow clover followed by soy beans.
No dairyman in Tennessee should think of
feeding cows without silage. “Corn and soy
beans, mixed at the rate of 2 to 1 when the
silo is being filled, make an excellent silage.
The average cost of raising and storing a ton
of silage need not exceed $2.” A series of five
mixed rations are recommended. For summer
feeding, silage works well. A photo (title
page) shows a field of Mammoth Yellow soy
beans growing after winter barley. Address:
Dairyman, Knoxville, Tennessee.

produced for $7, has a higher feeding value than a ton of
alfalfa hay, which at present prices will cost from $20 to $25
on the market. 3. Soy-bean meal and straw kept the cows in a
healthy condition, as indicated by the hair and skin... 7. Since
the home-grown rations used in this experiment produced
larger yields, kept the animals in better health, and greatly
reduced the cost of production, and since such feeds can be
produced on any Tennessee farm, the dairymen of this State
should resort to the growing of their own dairy feeds as a
relief from present market conditions.
“8. The growing of feeds on the farm gives a wider
variety and will remove the tendency to feed cotton-seed
meal excessively, which makes the ration so narrow that it is

288. Nielsen, H.T. 1908. Re: Soybeans and
cowpeas. Letter to Prof. C.V. Piper, Seed
Introduction and Distribution, Bureau of Plant
Industry, USDA, Washington, DC, July 19.
6 p. Handwritten, with signature on hotel
letterhead.
• Summary: Nielsen is writing from The
Duncan hotel (L.C. Garrabrant, American
plan) in Nashville, Tennessee. “Dear Prof.
Piper:... I visited with the Hickory Seed Co.
[Hickory, North Carolina] Tuesday and has
a very pleasant day as they are good people.
They confidently expect to handle 50,000
bushels of soybeans and if season is favorable
100,000 bushels of cowpeas this year. The
soys they are having grown by contract in
eastern North Carolina and I will visit that
section. Mr. Shuford, the manager of the
company, is going to accompany me on that
trip... Around Hickory there are very few soys
grown but lots of peas. That is a general condition in the
entire western part of the state. They say there is no trouble
in keeping soys for a reasonable length of time if they are
thoroly [sic] dried out to begin with. On account of the high
oil content Mr. Shuford says (and Dir. Morgan says the
same) they will seldom germinate much the second season.
“Mr. John Robinson, a dairyman near Hickory and a
good man wants to try some vetch this fall. Kindly write
him.
“At Rogersville, Tennessee, there is a greatly increased
interest in soybeans over what I found last year. Koger’s
people are growing about 50 acres, and many others are
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growing quite a number. The plants are small yet but looking
fine.”
“This is the first year there has [sic] been any soybeans
grown around Morristown, Tennessee, and I believe I saw
100 acres around there Friday. O.B.R. Fox has about 20 acres
of as fine looking soys as I have ever seen. Mr. S.V. Wheeler
has between 40 and 50 acres and with the exception of a poor
stand in a few places, a fine looking crop. He is a dairyman
and growing the crop for cow feed.”
“At Knoxville I had a very pleasant day with Dir.
Morgan. He is more enthusiastic than ever about soybeans
and thinks they will eventually largely take the place of
cowpeas.
“In his acre test last fall corn produced 200#, peas
400# and soybeans 543# [pounds]. He says one of the
drawbacks of soybeans is difficulty in getting a stand, and
that Mammoth is about the worst variety is this respect. The
difficulty lies in planting too deeply and not using enough
seed. He advises using ½ bushel seed per acre in 30 or 36
inch rows. Acme, Shanghai, Edward and Tokio are doing
fine, looking much better now than Mammoth, but Morgan
says he won’t pass judgment on them yet.” Nielsen.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
95–Newhouse-Nixon.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: [Forage Crop Investigations,
Bureau of Plant Industry, USDA].
289. Nielsen, H.T. 1908. Re: Soybeans and cowpeas. Letter
to Prof. C.V. Piper, Seed Introduction and Distribution,
Bureau of Plant Industry, USDA, Washington, DC, July 27. 6
p. Handwritten, with signature on hotel letterhead.
• Summary: Nielsen is writing from Nelms House hotel
(Edward Waddle & Sons, owner-Mgrs. Electric lights. Bath
rooms on each floor) in Griffin, Georgia. “Dear Prof. Piper:...
“I had a very good week last week. At Columbia, Tennessee,
Mr. W.P. Ridley has been growing soybeans and making
a success of it. Last year he averaged a little more than 20
bushels per acre. He grows them in cultivated rows 32 inches
apart and thinks them a great crop. He has about 50 acres
this year and they are looking fine. He threshes them with a
Huber Pea and Bean Thresher, but says it is not satisfactory
as it works too slow. Mammoth is the variety he grows.”
“At Columbia I also found Mr. H.B. Hanson growing a
number of soybeans, and he was well pleased with them. He
is hunting a thresher as he says that is the one difficulty about
the crop, the threshing can’t be done satisfactorily.
“At Mulberry, Tennessee, J.H. Jolley sold the past winter
$500.00 worth of soybeans and had 50 bushels left from 20
acres of ground. He averaged a little more than 15 bushels
per acre on rather poor soil. He has about 40 acres this year

but they are not looking very well. He has them planted in 24
inch rows, which is to close to cultivate at all satisfactorily,
and he now thinks they should be 30 to 36 inches. He is
well pleased with them and considers them very valuable.
He thinks there will be many planted in that neighborhood
next year. He does his threshing with a grain separator
with reduced sped of the cylinder and claims it does very
satisfactorily... next spring he wants our best varieties of
soybeans and some of the medium strains. He is O.K.
“At Cleveland, Tennessee, Mr. J.D. Patton is growing
quite a number of soybeans, mostly Hollybrook. They are
blooming profusely now. Mr. Patton is trying out 7 or 8 of
our varieties but they are not doing well, nor his Hollybrook
alongside of them, though in other places looking all right.
He has Meyer, Flat King, Amherst, Haberlandt and a few
others growing, and in this lot Haberlandt is the best, but it is
not making good growth.
“Mr. Beard of Beard & Hall is also growing soybeans
and likes them fine.” They “hog them rather than having
to wait for a threshing machine to do the work, as it is not
pleasant to thresh them.
The varieties of soys at Auburn [Alabama] all look
fine. Edward and Mammoth looked so much alike we could
hardly distinguish between them. Shanghai is looking fine
and so is Acme. Acme seems to be the nicest looking one.”
Note: This is the 2nd earliest document seen (Aug.
2013) that mentions the soybean variety Edward.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
95–Newhouse-Nixon.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: [Forage Crop Investigations,
Bureau of Plant Industry, USDA].
290. Mooers, C.A. 1908. Re: Yesterday I sent you three
varieties of soy-bean plants. Letter to Mr. C.V. Piper, Bureau
of Plant Industry, U.S. Dept. of Agriculture, Washington,
D.C., Oct. 7. 1 p. Typed, with signature on letterhead.
• Summary: “My Dear Sir: According to your request, I
sent by mail yesterday three varieties of soy-bean plants:
Japanese Yellow, Common Yellow, and Medium Yellow. We
consider the first two mentioned to be the same variety.
“Very truly yours, C.A. Mooers.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Chemist and Agronomist, Univ.
of Tennessee Agric. Exp. Station, Knoxville, TN.
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291. Piper, C.V. 1908. Re: Thank you for the specimens
of soybeans. Letter to Prof. C.A. Mooers, Tennessee
Experiment Station, Knoxville, TN, Oct. 10. 1 p. Typed,
without signature (carbon copy).
• Summary: “Dear Sir:–I have your letter of the 7th inst.
and the accompanying specimens of soybeans for which I
am greatly obliged. I also have your letter of an earlier date
in regard to the various varieties included by Mr. Ball under
Hollybrook. We are at the present time checking on our
various numbers that we have referred to Hollybrook and I
shall write you later in regard to this matter.
“Yours very truly, Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist, Bureau of Plant
Industry, USDA, Washington, DC.
292. Lane, C.H. 1908. Re: Please send literature on the Soy
Bean. Letter to Mr. C.V. Piper, Bureau of Plant Industry,
U.S. Dept. of Agriculture, Washington, D.C., Oct. 12. 1 p.
Handwritten, with signature on letterhead.
• Summary: “Dear Sir: I am writing you for literature on
the Soy Bean with special reference to ‘Mammoth Yellow’–
touching the following points:
“(1) Feeding value.
“(2) Into what systems of rotation will each go?–
Mammoth Yellow, Medium Yellow–soy varieties.
“(3) Into what types of farming does each go?
“(4) What influence will the varieties have upon the
system of farming or rotation?
“(5) Effect of crop & environment upon the soil?
“I shall be very grateful for references to the above
subjects.
“I am, Sincerely yours, G.H. Lane.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Tennessee Agric. Exp. Station,
Knoxville, TN.
293. Nielsen, H.T. 1908. Re: I will try to answer your
questions about soybean varieties. Letter to Mr. C.H. Lane,
Tennessee Experiment Station, Knoxville, TN, Oct. 31. 3 p.
Typed, without signature (carbon copy).
• Summary: “Dear Sir: Your letter of some time ago to Prof.
C.V. Piper has been handed to me for attention. I have been
looking up literature on soybeans for a year or more and

have not found anything bearing on the questions you ask
in your letter. The feeding value of soybeans has been given
only for the crop in general and for no particular variety. At
no place have I found anything at all bearing on your second
question, ‘Into what systems of rotation Mammoth Yellow
and the Medium Yellow would fit?’ Personally, I think it is
necessary in most cases to allow a full season for Mammoth
and not try to grow it in the same season as some grain crop
such as oats or wheat. Some years it will do well planted late,
but it has to be pretty far south in order to give reasonably
good results. The Medium Yellow, however, or the medium
maturing varieties, of which there are a great number, might
be utilized for this purpose, but I think better results would
be secured by growing the Mammoth an entire season.
“Your third question, ‘Into what types of farming would
each go?’ is rather too broad for me to attempt to answer.
There is no literature on this that I have found any place.
In my opinion, the soybeans fit into grain farming or dairy
farming perhaps better than stock farming. However, this is
a matter that I do not wish to be specific on. as I do not know
enough about it, and doubt if you can get anybody who can
give you absolutely reliable information on the question.
“Your fourth question, asking what influences the
varieties will have upon the system of farming or rotation,
there is also no literature available upon this, and I can say
nothing further than I have already said in speaking on the
previous two questions. Where a man is growing wheat and
oats so that he might use the medium maturing varieties, but
where corn enters the rotation I think it would be advisable
for him to use the entire season for a crop of soybeans, and
in that case Mammoth would be the best. It is a mooted
question in my mind whether in dairy farming, where the
object is to get as much material as possible off a given area
of land, whether it would be more desirable to grow the
medium varieties and get two crops in the season, or grow
Mammoth or some other late variety and get only a single
crop. As far north even as Washington [D.C.], it is almost
out of the question to get two crops in a season even of the
medium maturing varieties. It would be necessary to grow
very early ones and they are too small growing for two crops
to equal in value a single crop of some of the later varieties.
“The effect of the crop and environment upon the soil
I have also failed to find any literature upon, but in my own
work have in the main found the effect of the crop on the
soil to be good. However, I have observed several times that
where a large crop of soybeans, say 25 to 30 bushels per
acre, has been produced, the succeeding grain crop is likely
to be small unless the ground is fertilized with a mineral
fertilizer, especially phosphoric acid. There is no question in
my mind but what the crop adds materially to the nitrogen
content of the soil. I regret that I am not able to give you
reference to reading matter on the questions you ask, but I
believe I am safe in saying that there is no literature available
anywhere.
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“I trust what little information I have given you will be
of service to you.
“Very truly yours, Scientific Assistant.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Scientific Assistant, Bureau of
Plant Industry, USDA, Washington, DC.
294. USDA Bureau of Plant Industry, Inventory. 1908. Seeds
and plants imported during the period from July, 1906 to
December 31, 1907. Nos. 19058 to 21730. No. 13. 192 p.
Dec. 4. Also titled USDA Bureau of Plant Industry, Bulletin
No. 132.
• Summary: Soy bean introductions: Glycine hispida.
19183/19184/19186. “From Manchuria. Received
through Mr. F.N. Meyer, agricultural explorer, August 28,
1906. A collection of seeds as follows:
“19183. From Newchwang. ‘(No. 255a.) A small variety
of the black soy bean. Used to make bean oil from, the
remaining expressed material, known as bean cake, being
exported to Japan and southern China as a very valuable
fertilizer.’ (Meyer.)
“19184. From Newchwang. ‘(No. 256a.) A large variety
of the black soy bean. This is a very rare variety and is used
for food: also for making a superior oil.’ (Meyer.)
“19186. From Newchwang. ‘(No. 258a.) A mediumsized, greenish soy bean. This variety is the one most
commonly used to extract bean oil from, the remaining
yellow material, in the form of large, flat cheeses [actually
cakes], being exported to different parts of Japan and
especially to southern China as a very valuable fertilizer.’
(Meyer.)” [Note: Piper and Morse (1910, p. 52) state that this
variety was later named “Morse.” They list no variety named
“Virginia.” But I. Cunningham (1984) states that this variety
was later named “Virginia.”]
19980-19987. “From Yokohama, Japan. Received
through L. Boehmer & Co. [seedsmen], March 19, 1907.
“19980. Received under the name of ‘Fuiri Mame,
the speckled soja bean.’ [The scientific name is listed as
Phaseolus vulgaris; the common name as bean. Clearly this
is not a soy bean.]
“19981. Received under the name of ‘Shiro Mame, the
white soja bean.’
“19982. Received under the name of ‘Kuro Mame, the
black soja bean.’
“19983. Received under the name of ‘Daizu or O-mane,
Dolichos soja.’
“19984. Received under the name of Wase or Natsu
Mame, early summer bean.’
“19985. Received under the name of ‘Nagate Mame,

middle late bean.’ Note: Later referred to as Haberlandt.
“19986. Received under the name of Okute Mame, ‘late
bean.’
“19987. Received under the name of Kuro-Teppo Mame,
round, middle-late bean.’
20011. “From Ko-bau, northern Korea. Received
through Mr. Frank N. Meyer, agricultural explorer, February
20, 1907. ‘(No. 318a, Aug. 12, 1906.) A green variety of soy
bean growing at high elevations. This variety is eaten as a
food and is mostly grown in broad strips between buckwheat;
a very late ripener. Seems to be the most northerly variety of
soy bean seen yet and will do well in cool climes.’ (Meyer.)”
20405-20412/20414. “From Siberia. Received through
Mr. Frank N. Meyer, agricultural explorer, February 28,
1907. A collection of seeds, as follows:
“20405. From Khabarovsk. ‘(No. 643a, Nov. 15,
1906.) Round, yellow soy beans purchased in the market at
Khabarovsk. The Chinese let these beans sprout and use the
sprouts all winter as a vegetable. Oil is also extracted from
this variety, and the cakes thus formed make a very nutritious
food for horses.’ (Meyer.)
“20406. From Khabarovsk. ‘(No. 644a, Nov. 15, 1906.)
A yellow soy bean purchased in the market at Khabarovsk.’
(Meyer.)
“20407. From Merkoechofka. ‘(No. 645a, Oct. 25,
1906.) A brown-black variety grown in eastern Siberia; does
not scatter [its seeds] when ripe and is very late in ripening,
as it is harvested in the last half of October. Is used for food,
being boiled with millet. This variety seems to have come
originally from more southern regions, as the season here is
somewhat short for it.’ (Meyer.)
“40408. From Khabarovsk. ‘(No. 647a, Nov. 8, 1906.)
Black soy beans obtained from Mr. V.T. Kovaleff, in charge
of the experiment station at Khabarovsk. These seeds came
originally from Manchuria in 1899 and are ripening here
to perfection, while the light and dark yellow varieties do
not ripen well at all. Are used for food for domestic animals
when boiled, and are also sometimes fed in the green state.’
(Meyer.)
“20409. From Merkoechofka. ‘(No. 648a, Oct. 25,
1906.) Very small, brownish beans obtained from a farmer
in Merkoechofka; said to have come originally from
Manchuria.’ (Meyer.)
“20410. From Merkoechofka. ‘(No. 649a, Oct. 25,
1906.) Very small, black beans obtained from a farmer
in Merkoechofka; said to have come originally from
Manchuria.’ (Meyer.)
“20411. From Merkoechofka. ‘(No. 650a, Oct. 25,
1906.) Very small, dull-black beans obtained from a farmer
in Merkoechofka; said to have come originally from
Manchuria.’ (Meyer.)
“20412. From Merkoechofka. ‘(No. 651a, Oct. 25,
1906.) Brown soy beans found mixed with No. 645a (S.P.I.
No. 20406).’ (Meyer.)
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“20414. From Merkoechofka. ‘(No. 653a, Oct. 25,
1906.) Small, black soy beans obtained from a farmer
in Merkoechofka; said to have come originally from
Manchuria.’ (Meyer.)”
20629/20699.
“From northern Europe, Siberia, and eastern Asia.
Seeds collected by Prof. N.E. Hansen, of the agricultural
experiment station, Brookings, South Dakota, in 1906 while
traveling as an agricultural explorer for the Department of
Agriculture on an extended trip through Scandinavia, Russia,
Siberia and returning through China and Japan. Received
March 1907.
“20629. From Manchuria. ‘(No. 109.) Variety Hoo-andooh. Used for human food and for fodder in Manchuria and
brought from that country by a Russian student-soldier after
the Russo-Japanese war.’ (Hansen.)
“20699. From Ussurie [Ussuri] province, Pacific coast
section, Siberia. ‘(No. 179.) From the farm of Mr. Fick, near
Nicolsk.’ (Hansen.)”
20797/20798. “Received through Mr. Frank N. Meyer,
agricultural explorer, April 3. 1907.
“20797. From Shanghai, China. ‘(No. 722a.) Black
soy beans obtained through Dr. S.P. Barchet, of the U.S.
consulate at Shanghai. These beans come from Chin-hua-fu,
Chekiang province, and are used apparently as a second crop
on low-lying rice fields, and may as such be very valuable
for the Southern States. They are mainly used as a food for
domestic animals. It seems that they are sown broadcast after
the sowing of the rice crop; specific details are not obtainable
just now.’ (Meyer.)
“20798. From Shanghai, China. ‘(No. 723a.) Brown
soy beans obtained through Dr. S.P. Barchet, of the U.S.
consulate at Shanghai. These beans come from Chin-hua-fu,
Chekiang province, and are used apparently as a second crop
on low-lying rice fields, and may as such be very valuable
for the Southern States. They are mainly used as a food for
domestic animals.’ (Meyer.)”
20854. “From Harbin, Manchuria. Received through Mr.
F.N. Meyer, agricultural explorer, April 11, 1907. ‘(No. 675a,
Dec. 15, 1906.) Green soy beans; Chinese name Ta shing
toa. These are boiled and used as food, and the sprouts of the
germinated beans are also used as a vegetable throughout the
winter months.’ (Meyer.)”
20892/20893. “From Kobe, Japan. Presented by Hon.
Hunter Sharp, American consul, who purchased them from J.
Ikeda & Co., Tokyo, Japan. Received March 25, 1907.
“20892. White.
“20893. Green.”
21079/21080. “Received through Mr. Frank N. Meyer,
agricultural explorer, June 21, 1907.
“21079. From Tiëling, Manchuria. ‘(No. 693a, Jan. 18,
1907.) A light green soy bean; Chinese name Shing toa. This
bean is used to produce bean oil and bean cake. The variety
is very rarely seen.’ (Meyer.)

“21080. From Tiëling, Manchuria. ‘(No. 694a, Jan. 18,
1907.) A dark green soy bean; Chinese name Li dau shing.
This bean is used as a vegetable throughout the winter
months, being eaten boiled after it has sprouted slightly.
This variety is the most expensive of all the soy beans and is
eaten by the better classes of Chinese; sent also from Harbin
under No. 675a (S.P.I. No. 20854.)’ (Meyer.)” Note: This is
the earliest English-language document seen (Oct. 2004) that
uses the term “dark green” to describe the color of a soybean.
[Notice the large number of seeds introduced by Frank
Meyer during this period.]. Address: Washington, DC.
295. Mooers, Charles A. 1908. The soy bean: A comparison
with the cowpea. Tennessee Agricultural Experiment Station,
Bulletin No. 82. p. 73-104. Dec.
• Summary: One of the earliest and best publications on
soybean management. Presents information on varietal
interaction to date of planting and row width, and gives
directions for planting, cultivating, and harvesting the crop,
as well as data on chemical composition of the seed.
The Introduction begins: “To the farmers of Tennessee
the soy bean is a forage and grain plant of special promise. In
grain production, as a supplement to corn for fattening stock,
no crop tested at this Station has proved its equal... The
data presented in the pages which follow indicate that under
Tennessee conditions each crop has a place which the other
can not take. The worth of the cowpea, however, is known
everywhere, while the true value of the soy bean lacks much
of being generally recognized.”
Varieties: About 24 soybean varieties are reported in
this bulletin. “Promising early varieties, such as Ito San
and Early Brown, require 90 to 100 days to reach maturity
from the time of planting. Under the same conditions
the Mammoth Yellow will require 125 to 160 days. The
following varieties are known to have been grown by
farmers in this state: Mammoth Yellow, Hollybrook, Guelph
(medium green), ‘Common,’ and Buckshot (early black).
Other named varieties: Haberlandt, Kingston, Medium
Green, Medium Yellow, Samarow, and Tokyo. Table X (p.
97) shows analyses of many of these varieties from the crops
of 1906 and 1907.
In a series of time of planting tests, the extreme dates
of successful planting in Tennessee were found to be April 3
and Aug. 6. June proved to be the most favorable month in
which to plant any variety. In short, Mooers reported striking
agreement in the length of season required by any given
variety to reach maturity in different years when planted on a
given date. He also noted a steady shortening of the growing
season as planting was delayed, and that this shortening was
much more marked in some varieties than in others.
“Harvesting: The harvesting of soy beans is in some
respects more difficult than that of cowpeas... Trials have
been made with both corn and wheat harvesters, but the
bundles when tied are apt to mold... The mower has given
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at least fair results.” Placing the mowed plants on a curing
frame “gives reasonable assurance of success in the saving of
both the hay and the grain.”
“Threshing: In threshing, a common wheat thresher
may be used, but the speed of the cylinder must be reduced,
and other adjustments may be necessary in order to get
satisfactory results. The Koger pea and bean thresher, which
the Station has found to do splendid work, may be used to
advantage. The soy beans were not found to thresh clean,
however, when the air was very damp and the pods were
tough.
“Storing: The seed should not be stored in bins, but in
loosely woven sacks, which should be disposed so that air
will circulate freely among them.”
Photos show: (1) Four varieties (Mammoth Yellow,
Ito San, Guelph, and Buckshot) of soy bean plants side by
side (title page). (2) A field of cowpeas versus Ito San soy
beans–early planted, 80 days after planting on 2 April 1908
(p. 76). (3) A field of cowpeas versus Ito San soy beans–late
planted, 43 days after planting on 15 June 1908 (p. 77). (4)
A field of Mammoth Yellow and “Japanese” soy beans, and
Whippoorwill cowpeas; the photo was taken after a light
frost, which killed the tops of the pea vines [cowpea vines]
but did not injure the soy beans (p. 78). (5) A field of soy
beans cured on frames at the Experiment Station (p. 92). (6)
Curing soy bean hay in shocks (p. 92). (7) A man holding
a curing frame taken apart (p. 95). (8) A man standing by a
curing frame set up (p. 96).
Garner and Allard (1920, p. 557) wrote: “The present
writers had occasion to investigate the significance of
the observation made by Mooers (1908), that successive
plantings of certain varieties of soybeans (Soja max (L.)
Piper) made through the summer months, show a decided
tendency to blossom at approximately the same date
regardless of the date of planting.”
296. Brown: New U.S. domestic soybean variety. 1908.
Renamed Mammoth Brown in 1927. Seed color: Brown.
• Summary: Sources: Moore, R.A. 1908. “Growers of soy
beans.” Wisconsin Agric. Exp. Association, Annual Report
6:201-02. For the year 1908. See p. 202. In the section titled
“Wisconsin Seed Grain Growers” (p. 189-214) this table
(p. 201-02) lists the name, address, and county of people
who are growing each of the following soy bean varieties.
The number after each variety name signifies the number of
farmers growing it: Ito San (12), Early Black (7), Black (17),
Medium Early Green (4), Yellow (2), and Brown (3). All the
growers but one are in the state of Wisconsin; that one is in
Iowa. Address: USA.
297. Henderson (Peter) & Co. 1908. Everything for the
garden (Mail-order catalog). New York, NY. 190 p. 28 cm.
• Summary: In the section titled “Farm seeds” (p. 64), the
illustration and text for the Early Green Soja Bean are very

similar to those in the 1906 catalog. No specific prices are
given, only “Market price.”
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 & 37 Cortlandt St., New York.
298. Hyslop, R.E. 1908. Department of Agronomy. Idaho
Agricultural Experiment Station, Annual Report p. 10. For
the year ending June 30, 1908.
• Summary: “1908-’09. Soy beans. 1. Variety test. 2.
Breeding.”
Note 1. This is the earliest document seen (May 2020)
concerning the cultivation of soybeans in Idaho. The source
of these soybeans is unknown.
Note 2. Piper and Morse reported in 1910 (USDA
Bureau of Plant Industry Bulletin, No. 197, p. 20) that
the Ogemaw soybean variety, which takes 92-97 days to
mature, was obtained in 1908 from the Idaho Agricultural
Experiment Station, where it had been grown for several
years. Yet soybeans are not mentioned in the annual reports
for the 3 years previous to this one; The 1906 report for
the year 1905, 1907 for 1906, nor 1907 for 1907. Address:
Agronomist, Moscow, Idaho.
299. Moore, R.A. 1908. Growers of soy beans. Wisconsin
Agricultural Experiment Association, Annual Report 6:20102. For the year 1908.
• Summary: In the section on “Wisconsin Seed Grain
Growers” (p. 189-214) is a table titled “Growers of soy
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beans” (p. 201-02) which lists the name, address, and county
of farmers growing each of the following soy bean varieties.
The number after each variety name signifies the number of
farmers growing it: Ito San (12), Early Black (7), Black (17),
Medium Early Green (4), Yellow (2), and Brown (3). All the
growers but one are in the state of Wisconsin; that one is in
Wadena, Iowa.
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Brown.
300. W.J. Morse and USDA co-workers in 1908 and 1912
(Photographs). 1908.
• Summary: (1) 1908–W.J. Morse in a field of Piper’s
African Annual Sudan grass at Arlington Experimental Farm
in Virginia.
(2) 1908–W.J. Morse with Virginia soybeans and corn
for silage at Arlington Experimental Farm.
(3) 1912 (or 1908)–”First planting of annual Sudan grass
obtained by Dr. C.V. Piper from Sudan, Africa.”
These digital photos, with captions and dates, were sent
to Soyfoods Center by Joyce Garrison (William Morse’s
granddaughter) of West Hartford, Connecticut (July 2004).
301. Wood (T.W.) & Sons. 1908. Descriptive catalogue and
guide for the farm & garden (Mail order, with order form).
Richmond, Virginia. 88 p. 25 cm.
• Summary: In the section on “Seeds of Special Value” (p.
8) is a 2-inch section in one column that states: “Ito San
Soja Beans. This has been one of the most popular varieties
for northern and western growing. It is two weeks earlier to
mature than the Hollybrook Sojas, but does not make as large
or leafy a growth. It is very productive, however, in yield of
beans, and for early crop or for late planting, or for growing
in districts where the seasons are shorter than in this section,
the Ito San is of considerable value. It is similar in size,
shape and color of beans to our Hollybrook Sojas. Price: Per
pkt. 10 cts.; quart 20 cts.; peck 90 cts.; bushel $3.00.”
In the section on “Seeds for the farm” (p. 81) two thirds
of the page is devoted to “Mammoth Yellow Soja Beans,”
“Soja Beans Inoculated,” and “Hollybrook Early
Soja Beans.” There are two testimonial letters for
Mammoth Yellow from: (1) R. Emmett Rogers,
Nansemond County, Virginia (25 Oct. 1907).
(2) C.A. Coppedge, Northumberland County,
Virginia (1 March 1907). And a letter advocating
Hollybrook from: N.E. Scales, Rowan County,
North Carolina (22 Oct. 1905).
An illustration shows a soybean plant in full
leaf, with some pods in the upper left corner.
This catalog is owned by the Smithsonian
Horticulture Branch Library in Washington, DC.
Call number: #015520. Address: Richmond,
Virginia.

302. Zavitz, C.A. 1908. The professor of field husbandry and
director of field experiments. Ontario Agricultural College
and Experimental Farm (Guelph), Annual Report 33:165226. For the year 1907. See p. 198-99, 219, 223.
• Summary: The section titled “Varieties of soy, soja or
Japanese beans” (p. 198-99) begins: “Although a large
number of varieties of this class of beans have been tested
for some years on our trial grounds, most of them have
proven to be quite unsuited for growing in Ontario, as they
require a long season in which to mature. A few varieties,
however, ripen quite early and produce grain which is very
high in feeding value, being even richer in this respect than
our common field peas. Among the varieties which mature
their seed at the College, the Early Yellow is worthy of
special mention. This variety has been grown at the College
in each of 12 years and yields per acre have varied from 6.9
bushels in 1893 to 30.4 bushels in 1906. The average for the
12 years is 15.3 bushels of seed per acre.
“The Medium Green variety of soy beans is a strong
vigorous grower and usually produces a good yield of seed
when it has time to mature before the nipping frosts occur in
the autumn. It is, however, rather later than the Early Yellow
variety and is rather unsafe to sow for grain production in
Ontario, except on warm soils in the southern part of the
Province. Soy beans are usually sown in rows from twentyfive to thirty inches apart, and about one-half bushel of seed
is used per acre.”
The section titled “Leguminous crops for green fodder”
(p. 219) states: “Eighteen varieties of leguminous crops
were grown in the Experimental department in 1907 for
the production of green fodder. They include vetches, soy
beans, cow peas, lupines, etc... The greatest yields of green
crop in 1907 were produced as follows: Medium Green soy
beans, 6.9 tons [per acre]; Ito San soy beans, 5.6 tons; Grass
peas, 5.4 tons... The following table gives the average height
and average yield of green fodder per acre for each of the
six varieties of leguminous crops grown for seven years in
succession.” Medium Green soy beans, 34 inches, 9.4 tons
(highest average yield). Early Yellow soy beans, 26 inches,
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7.2 tons (4th highest average yield).
The section titled “Annual pasture crops” (p. 22223) states: “The amount of pasture crop produced by the
various varieties when grown separately, was according to
the following order, starting with the highest and finishing
with the lowest yielders: Oats, Common Red Clover, Hairy
Vetches, Sugar Cane, Dwarf Essex Rape, Crimson Clover,
Rye, Barley, Hungarian Grass, Common Vetches, Corn,
Spring Wheat and Soy Beans.”
A photo (p. 226) shows a large group of farmers, dressed
in hats, coats, and ties, walking beside the test plots. The
caption reads: “A few of the 33,000 farmers who visited the
College in the month of June, 1907.”
Note: This document contains the 2nd earliest date seen
(Feb. 2001) for soybeans in Ontario province, Canada, or
the cultivation of soybeans Canada, or in Ontario province,
Canada (1893). The source of these soybeans was Prof.
Georgeson, at the Kansas Agricultural Experiment Station,
in the United States (for information on the source, see
Marketing and Development in Ontario Agriculture. 1983.
Sept. p. 4-6). Address: Guelph, Ontario, Canada.
303. USDA Bureau of Plant Industry, Inventory. 1909. Seeds
and plants imported during the period from January 1 to
March 31, 1908. Nos. 21732 to 22510. No. 14. 64 p. Jan. 9.
Also titled USDA Bureau of Plant Industry, Bulletin No. 137.
• Summary: Soy bean introductions: Glycine hispida
(Moench) Maxim. [Note the first use of this terminology in
this publication.]
21754-21757. “From Paris, France. Purchased from
Vilmorin-Andrieux & Co. Received January 3, 1908.
“21754. Yellow seeded.
“21755. Ogemaw. Extra early, brown seeded.
“21756. Black seeded.
“21757. Extra early, black seeded.”
21818. “From Paris, France. Purchased from VilmorinAndrieux & Co. Received January 17, 1908. Ito San. Called
by the French, Yellow Etampes.
21825. “From Hokkaido, Japan. Presented by Mr. K.
Hashimoto, Kuchchau Agricultural Society, Abutagun.
Received January 14, 1908. Amherst (?). ‘Used in
the manufacture of “soy,” “miso,” “tifu” [tofu], etc.’
(Hashimoto.)”
21830/21831. “From Hokkaido, Japan. Presented by the
Yokohama Nursery Company, Yokohama, Japan. Received
January 24, 1908.
“21830. Butterball. Japanese name Akita.
“21831. Japanese name Rumoi.”
21946. “From Buitenzorg, Java. Presented by Dr. M.
Treub, director of the Department of Agriculture. Received
February 11, 1908. ‘Zwarte kadelee’” [black soybeans].
21999. “Received through Mr. F.N. Meyer, agricultural
explorer for this Department at the Plant Introduction
Garden, Chico, Cal., February 12, 1908. From Boshan,

Shantung, China. ‘(No. 799a, Sept. 18, 1907.) A rare variety
of soy bean, sparsely grown near Boshan. Chinese name Ta
ha tau. Used by the higher classes as a vegetable in soups.’
(Meyer.)”
22311/22312. “From Shanghai, Kiangsu, China.
Presented by Rev. J.M.W. Farnham, Chinese Tract Society.
Received March 11, 1908.
“22311. Black. ‘Similar to Nuttall but larger.’ (Nielsen.)
“22312. Yellow.”
22317-22322. “From Erfurt, Germany. Purchased from
Haage & Schmidt [seedsmen]. Received March 16, 1908.
“22317. Probably Butterball.
“22318. ‘Giant Yellow.’ Probably Amherst.
“22319. Brown.
“22320. Samarow. Like No. 17260.
“22321. Probably Cloud.
“22322. ‘Early Black from Podolia [Ukraine].’ Probably
Buckshot.”
22333-22337. “Grown at Arlington Experimental Farm,
Virginia, season of 1907. Received March 19, 1908.
“22333. Baird. ‘This variety was mixed with Brownie
when received from Pingyang [Pyongyang / P’yongyang],
Korea. This mixture was given S.P.I. No. 6414. The two
varieties were grown together under these numbers, 9417,
17256, and Agrost. No. 1542, respectively. The two varieties
were separated in the 1907 seed from Arlington Farm, and
Baird given the above new number, Brownie remaining as
No. 17256.’ (Nielsen).
“22334. Flat black. ‘Received from Mr. H.B. Derr,
Agricultural Experiment Station, Champaign, Illinois. The
original source of the seed is not known. It is quite similar in
growth to Nuttall, but the seed is not the same shape, being
flatter and larger.’ (Nielsen.)
“22335. Yellow. ‘Received from Mr. H.B. Derr,
Agricultural Experiment Station, Champaign, Illinois, where
it was grown as Illinois Medium Yellow. It is very similar to
Hollybrook, and perhaps is the same, but appears different on
account of having been grown farther north.’ (Nielsen.)
“22336. Guelph. ‘Received from Mr. H.B. Derr,
Agricultural Experiment Station, Champaign, Illinois.
Original seed was procured from the Agricultural Experiment
Station, Wooster, Ohio.’ (Nielsen.)
“22337. Guelph. ‘Received from Mr. H.B. Derr,
Agricultural Experiment Station, Champaign, Illinois.
Original seed was procured from the Agricultural Experiment
Station, Fayetteville, Arkansas’ (Nielsen.).”
22379-22381. “From Canton, Kwangtung [province],
China. Presented by Dr. J.M. Swan, Cooks Hospital.
Received March 20, 1908.
“22379. Yellow.
“22380. Black.
“22381. Green mixed with yellow and a few brown.”
22406/22407. “From Hongkong, China. Presented by
Mr. S.T. Dunn, Botanical and Forestry Department. Received
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March 26, 1908. [Note: It is not clear whether or not they
were ever cultivated in Hongkong. These two soybeans
(#22406 and #22407, both black seeded) were later given the
names “Hongkong” and “Nigra” respectively, and introduced
to the USA in about 1910].
“22406. Yellow.
“22407. Black.”
22411-22415. “From Naples, Italy. Purchased from
Dammann & Co. Received March 25, 1908.
“22411. Samarow.
“22412. Black. ‘Similar to Cloud.’ (Nielsen.)
“22413. Brown.
“22414. Yellow. ‘Similar to Acme.’ (Nielsen.)
“22415. Giant yellow.”
“Glycine soja Sieb. & Zucc.” [Note the first mention of
this species.] 22428. “Grown at Arlington Farm, Virginia,
season of 1907, under C.V.P. No. 0474. Received March,
1908. ‘Original seed presented by the Botanic Gardens,
Tokyo, Japan. A near relative to the soy bean, but a spreading
or decumbent plant, abundantly provided with large root
nodules. Has considerable promise as a cover or green
manure crop.’ (Piper.)”
22498-22501. “From Hangchow, Chehkiang, China.
Presented by Dr. D. Duncan Main, through Mr. J.M.W.
Farnham, Shanghai, China. Received March 26, 1908.
“22498. Yellow. Similar to No. 18619.
“22499. Yellow.
“22500. Green. Similar to No. 17857.
“22501. Black.”
22503-22507. “From Yokohama, Japan. Purchased from
L. Boehmer & Co. Received March 31, 1908. The following
seeds with Japanese names quoted; varietal descriptions by
Mr. H.T. Nielsen:
“22503. ‘Teppo Mame.’ Yellow, similar in appearance to
Amherst, No. 17275.
“22504. ‘Kaze Mame.’ Green.
“22505. ‘Gogwatsu Mame.’ Yellow, similar to
Haberlandt, No. 17271.
“22506. ‘Maru Mame.’ Yellow.
“22507. ‘Vieuri Lei.’ Green, similar to Yosho, No.
17262.” Address: Washington, DC.
304. SoyaScan Notes. 1909. What ever happened to H.T.
Nielsen of the Bureau of Plant Industry, USDA? (Overview).
Compiled by William Shurtleff of Soyinfo Center 20 June
2012.
• Summary: The earliest document we have seen concerning
the work of H.T. Nielsen at USDA is a letter he wrote on 10
Aug. 1907 to Dr. C.V. Piper, his boss at USDA’s Bureau of
Plant Industry, concerning his work helping Mr. Morse rearrange the grass garden at Arlington Farm; the letter does
not mention soy beans.
The earliest document we have seen in which H.T.
Nielsen mentions soy beans is a letter he wrote two weeks

later, on 24 Aug. 1907, to his colleague, Mr. J.M. Westgate
(Asst. Agrostologist in Charge of Alfalfa and Clover
Introductions, Seed Introduction and Distribution, Bureau of
Plant Industry) about his work with cowpeas and soy beans.
Writing from the Glenmore Hotel in Montgomery, Alabama,
H.T. Nielsen’s letter begins: “Dear Mr. Westgate: I have
spent a very interesting week in my cowpea and soybean
work.” At that time Nielsen’s title and affiliation were
Scientific Assistant, Forage Crop Investigations, Bureau of
Plant Industry, USDA, Washington, D.C.
The earliest publication we have seen in which H.T.
Nielsen is an author is titled “Soy Beans,” by Charles V.
Piper and H.T. Nielsen. It was published on 7 Oct. 1909 in
Farmers’ Bulletin No. 372. 26 p. This bulletin was a USDA
periodical.
Throughout 1907, 1908, and until Feb. 1909, H.T.
Nielsen may well have been the most knowledgeable person
at USDA concerning both soybeans and cowpeas, with the
possible exception of his boss, C.V. Piper. He was almost
certainly more knowledgeable than William J. Morse, age
24, who had started work at USDA on 22 June 1907, having
just graduated (two days earlier) from Cornell University
with a Bachelor of Science in Agriculture degree. See letter
from Nielsen to C.B. Williams dated 12 March 1908.
On 15 Jan. 1909 H.T. Nielsen wrote a 5-page “Report of
Trip South, December 19 to 25, 1908.” The purpose of this
trip was to study cowpea varieties, threshing machines and
winter legumes.
By 17 Feb. 1909, Mr. Nielsen had left the USDA’s
Bureau of Plant Industry and Washington, DC for Abeline,
Kansas, for on that date Dr. C.V. Piper (USDA Agrostologist
in Washington, DC) wrote Mr. Nielsen: “We are shipping
you today 60 pounds of Kafir corn, 20 pounds of Sumac
sorghum and 20 pounds of Orange. Nielsen appears to be
farming. It is not clear why Nielsen left USDA or why he
moved to Abeline, Kansas. Yet when he left, W.J. Morse
took his place as the USDA’s man in charge of soybeans
and cowpeas. He also acquired Nielsen’s title, “Scientific
Assistant” in Forage Crop Investigations at USDA’s Bureau
of Plant Industry.
The following is a summary of the last 22 pages of
documents in the H.T. Nielsen file at the National Archives.
Also on 17 Feb. 1909 Dr. C.V. Piper wrote Prof. C.B.
Williams, Experiment Station, West Raleigh, North Carolina,
and stated in passing that Mr. Nielsen had “resigned from the
Department.”
On 22 March 1909 the Assistant Agrostologist
(probably Oakley) at USDA wrote Nielsen in Abilene:
“While you were still with us you asked that we send you
a full set of blue slips as soon as they were received from
the printer... I hope that you are having success with your
farming proposition so far, and will be glad to hear from
you whenever you have an opportunity to write. With very
best regards, I am, Very sincerely yours.” This confirms that
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Nielsen is farming, and suggests that he is on friendly terms
with Oakley.
On 10 May 1909 C.V. Piper wrote a 2-page typed letter
to Nielsen in Abilene, Kansas. “Dear Mr. Nielsen: In going
over the soybean seeds for distribution this year, there are
several numbers that we could not find that were contained
on your list, and we do find a good many numbers that were
not on your list. Of the numbers that are missing, the only
one of importance is #22381A, the variety that we decided to
call Canton. Number 22381 is also missing. I am wondering
if you can make any suggestion as to where these seeds
might be.
“I have also been struggling to straighten out the group
of varieties confused under Hollybrook. In going over your
notes and comparing them with those of Professor Mooers of
the Tennessee Experiment Station, I find that you arrived at
quite different conclusions. I have about decided to get all of
their numbers from them and grow [them] alongside of ours
again, and get some of the Hollybrook from Woods so as to
compare them again this coming season.
“I also want to know the name of the new very late
variety that we considered the best. If you can give me the
number of name that we applied to this variety, I should very
much like to have it. Yours very truly.
On 17 May 1909 in a 2-page handwritten letter to
“Prof. C.V. Piper” Nielsen (in Abilene, Kansas), says that
he is unable to answer any of Piper’s questions. He says he
tried “to straighten out the tangle” that the soybean variety
Hollybrook is in. He concludes: “I very much doubt if
your getting the collection from Mooers and growing [it]
alongside the S.P.I. stuff is sufficient to enable you to speak
with authority regarding the Hollybrook soybean. I believe
you should get it from all the Experiment Stations that have
it.
“I am wondering how the Farmers’ Bulletin on Soybeans
is coming along. It seems to me it should be issued by this
time. With kind regards to yourself and the other members of
the office force, I am, Very sincerely...”
On 28 May 1909 Piper replied to Nielsen in a 1-page
typed letter. “Dear Mr. Nielsen. I have your letter of the 17th
instant in reference to the lost packages of soybeans. We
have been unable to find these, and I guess they are gone. All
we have left is the vial of seed of #22381, and I am having
most of this planted again this year.”
“I am glad to learn what you say about the Hollybrook...
I will endeavor to get all of the different numbers involved in
this Hollybrook tangle to grow this year.
In regard to the Farmers’ Bulletin, I have revised it very
extensively, and hope to send it to the printer within a few
days now. Yours very truly...”
On 10 Nov. 1909 Piper wrote Nielsen (in Abilene) a
1-page typed letter. “I understand that you have had a very
strenuous season in Kansas this year, and, therefore, that you
did not get much out of the legumes [sent free of charge by

USDA]. I should be very glad, however, to learn the outcome
of your trials, especially in view of the very bad season. If
you want to try any of them again, let me know and the seed
will be sent. Give my best regards to Mrs. Nielsen. Sincerely
yours,...”
On 20 Nov. 1909 Piper again wrote Nielsen (in Abilene)
a 1-page typed letter. “Dear Mr. Nielsen. I have your letter
of the 16th instant and the interesting report on the adzukis
[azuki beans], cowpeas and soybeans. I am sorry to learn
that you have had such a disastrous season and that you
feel it will be necessary for you to give up the proposition
that you have undertaken. I should be very glad to send you
seeds of anything we may have next spring, and when you
have definitely settled where you will be write me regarding
the quantities that you want and I shall be very glad to send
them. Give my best regards to Mrs. Nielsen. Yours very
truly,...”
On 7 Dec. 1909 Nielsen wrote Piper a 2-page
handwritten letter on the letterhead of the Hotel Briggs in
Great Bend, Kansas. “Dear Prof. Piper: I am out on a two
weeks Farmers’ Institute trip for the Kansas Agricultural
College and I have found a place here where I think red
clover will do well. The country needs the crop and I hope
you can arrange to send some seed for trial.” He gives the
name and address of two farmers in Great Bend. The Kansas
Experiment Station has been very successful in Eastern
Kansas Canada peas and are also anxious to make a test
there with the Tangier pea.” Please send seed. He gives more
names and addresses in Manhattan and Great Bend, Kansas.
On 9 Dec. 1909 Nielsen wrote Piper a 2-page
handwritten letter on the letterhead of the Hotel Larkin
in Larned, Kansas (“Steam heat. Electric lights. Rooms
equipped with long distance telephones. Rates $2.00;
with Bath $2.50”). “Dear Prof. Piper: Remembering our
occasional arguments as to what forage crops could be
grown in Southwestern Kansas, I am again sending you some
names of really good farmers who want to try each an acre
of red clover... I case you cannot furnish the seed kindly let
me know so I can write the parties. Seed should reach them
no later than March 1st. Yours truly,... P.S. I am preaching
cowpeas the best I can and find a few have grown them on a
small scale with excellent results.”
On 15 Dec. 1910 [sic, 1909] Piper wrote Nielsen (in
Vesper, Kansas) a 1-page typed letter. “Dear Mr. Nielsen.
Immediately after the New Year I am going over to the
Philippines on a mission for the War Department, primarily
in connection with growing hay for the use of the cavalry
horses there... I feel very confident that I can secure you a
position there in case you are willing to accept it, at a salary
of $2,000 or perhaps as high as $2500. Will you kindly let
me know at an early date whether you would consider such
a proposition.” Nielsen would probably need to leave in the
early spring of 1910.
On 20 Dec. 1909 Piper (in Washington, DC) wrote
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Nielsen (in Abilene, Kansas). “Dear Mr. Nielsen. I have your
letter, of Dec. 7th, recommending two farmers who wish
to try red clover.” Piper will send them clover seed in the
spring.
On 27 Dec. 1910 Piper wrote Nielsen (in Vesper,
Kansas). “Dear Mr. Nielsen: I have your letter of the 23rd
instant, and am very glad, indeed, that you will accept a
position in the Philippines.” Note: We do not know exactly
when Nielsen was in the Philippines, where he probably
worked with Piper on forage crops.
On 13 Feb. 1911 Nielsen (in Vesper, Kansas) wrote
“Dr.” R.A. Oakley (at USDA, Washington, DC) a
handwritten letter that begins: “My Dear Oakley: I have
some 5000 or 6000 sq. feet of lawn space which is in sad
need of some grass. Just at present I can’t water the ground
but hope to be able to another year.” He requests a “good
lawn mixture” of seed and any suggestions Oakley might
have.
On 15 Feb. 1911 the Acting Agrostologist (Oakley)
replies to Nielsen (in Vesper, Kansas) in a 1-page typewritten
letter. “I am in receipt of your letter of the 13th instant, and
will be very glad, indeed to send you a liberal supply of grass
seed suitable to your conditions. I am very much afraid that
you will have some difficulty in establishing a satisfactory
lawn until you are able to irrigate it by some means... Yours
very truly.”
Note: This letter is the last in the Nielsen file at NA.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
95–Newhouse-Nixon.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012.
305. Holland, Edward B. 1909. Soy beans and soy bean oil.
Massachusetts Agricultural Experiment Station, Annual
Report 21(Part II):111-19. Jan. 1909. [30 ref]
• Summary: Contents: Economic uses. The chemistry of soy
bean meal. Table showing composition of Medium Green
soy beans. Soy bean oil: Physical tests (tables show specific
gravity, specific viscosity, refractive index, mean dispersion),
chemical tests (tables show acid number, ether number,
Hehner number, insoluble acids, neutralization number, mean
molecular weight, iodine number).
The oil was removed from the soy beans by the V.D.
Anderson Company of Cleveland, Ohio, using torsional
pressure. “An analysis of the resulting cake indicates that
from 55 to 60 per cent. of the oil was removed. The oil was
passed through a filter press, but was not refined otherwise.
The oil was clear and of a dark amber color, with an odor
similar to that of other vegetable oils.” The author found the
oil to have following physical constants: Specific gravity
at 15ºC 0.9206. Specific viscosity 8.43. Refractive index at

20ºC 1.4749. Mean dispersion at 20ºC 0.00938.
In chemical tests, the author found the following
constants: Saponification (Koettstorfer) number 191.95. Acid
number 1.27. Ether number 190.68. Iodine number 130.77.
“According to the classification of Lewkowitsch, based
on iodine number, soy bean oil is a semi-drying oil of the
cotton-seed oil group.”
Note 1. E.B. Holland is no relation to J.H. Holland of
London, who wrote about soy in 1910.
Note 2. This is the earliest English-language document
seen (Sept. 2016) with the term “soy bean oil” in the title.
Note 3. This is the 2nd earliest document seen (Sept.
2006) that uses the term “Refractive index” in connection
with the soja bean, and the first that gives a value (1.4749 at
20ºC).
Note 4. Values for the specific gravity and saponification
number of soy bean oil, attributed to Shukoff in
“correspondence with Dr. Lindsey,” are the same as those
published by Shukoff in Chemische Revue ueber die Fettund Harz-Industrie (Hamburg, Germany) (Dec. 1901, p.
250-51).
Note 5. This is the earliest document seen (Sept.
2016) that mentions the V.D. Anderson Co. of Cleveland,
Ohio; they manufacture equipment that uses pressure to
crush soybeans. Address: M.Sc., Assoc. Chemist, 28 North
Prospect St., Amherst, Massachusetts.
306. Lindsey, Joseph B.; Holland, E.B.; Smith, P.H.
1909. Effect of soy bean meal and soy bean oil upon the
composition of milk and butter fat, and upon the consistency
or body of butter. Massachusetts Agricultural Experiment
Station, Annual Report 21(Part II):66-110. Jan.
• Summary: “The object of the experiment about to be
described was to determine the effect of soy bean meal with
a minimum percentage of oil and of soy bean oil (a) upon
the proportions of the several milk ingredients; (b) upon
the chemical character of the milk fat; and (c) upon the
consistency or body of the butter. It was desired, further,
to observe the effect of both the bean minus the oil and of
the oil itself upon the separation of the fat from the milk
serum, time of ripening of the cream and thoroughness of the
churning process.”
The name and breed of each dairy cow is given, e.g.
Dairy, Grade Jersey. The oil was extracted by pressure from
the soybeans by V.D. Anderson Co. of Cleveland, Ohio.
The Medium Green variety furnished 8 per cent. of filtered
oil, which the Southern Yellow variety yielded 11 per cent.
The mixed oils, which were dark brown in color, had a
saponification value of 191.95, a Hehner number of 95.31,
and an iodine value of 130.77.
“Conclusions: 1. Soy bean meal partially extracted (2.3
pounds per day and head) seemed to be without influence
in changing the proportions of the several milk constituents
or in imparting any flavor to the milk. 2. Soy bean oil (.6 of
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a pound per day and head) was likewise without influence
on the composition and flavor of the milk. 3. Soy bean meal
did not modify the chemical character of the butter fat,
neither did it have any effect upon the separation of the fat
from the milk serum, time of ripening of the cream nor on
thoroughness of the churning.”
Note 1. This is one of the earliest tests using defatted soy
bean meal as a livestock feed, and one of the earliest uses
of the term “soy bean meal” to refer to this substance–even
though the oil was “extracted by pressure.”
Note 2. This is the earliest document seen (June 2020)
that contains the term “iodine value.” Address: 1. Ph.D.,
Chemist, 47 Lincoln Ave.; 2. M.S., Assoc. Chemist, 28 North
Prospect St.; 3. B.Sc., Chemist (Food and Dairy Control),
102 Main St. All: Amherst, Massachusetts.
307. USDA Bureau of Plant Industry, Inventory. 1909. Seeds
and plants imported during the period from April 1 to June
30, 1908. Nos. 22511 to 23322. No. 15. 81 p. Feb. 25. Also
titled USDA Bureau of Plant Industry, Bulletin No. 142.
• Summary: Soy bean introductions: Glycine hispida
(Moench) Maxim.
22534/22535. “From Weihsien, China. Presented by
Mrs. C.W. Mateer. Received April 4, 1908.
“22534. Yellow. ‘This bean is used for making lamp and
cooking oil and for flour to make cakes; also for bean curd (a
mush curdled by caustic soda and eaten fried). All these are
nourishing, but more esteemed by Chinese than foreigners.
The refuse after expressing the oil forms a cake (round)
2 feet in diameter and 3 inches thick. This is exported for
feeding animals (pounded fine) and enriching land.’ (Mateer.)
“22535. Black. Similar in appearance to Cloud.”
22536-22538. “From Chefoo [Yantai], Shantung, China.
Presented by Mr. Hunter Corbett, through Rev. J.M.W.
Farnham, of Shanghai, China. Received April 4, 1908. The
following seeds, varietal descriptions by Mr. H.T. Nielsen:
“22536. Green. Similar to No. 17857.
“22537. Green. Similar to No. 17262, Yosho. ‘Chinese
names (S.P.I. No. 22536) Ching teo and Luh teo; (S.P.I. No.
22537) Whong teo. These beans are used extensively for the
manufacture of oil; the bean cake which remains after the oil
has been pressed out is shipped south and extensively used
as a fertilizer in vegetable gardens. Will grow well on level
or high and hilly land. Is used by the people largely for food,
being ground and made into a curd, also put in water and
soaked until well sprouted and used as a vegetable. It is also
boiled and eaten in the same manner as rice.’ (Corbett.)
“22538. Black. Similar in appearance to Cloud. ‘Chinese
name Shao hih teo. Used chiefly for feeding animals.’
(Corbett.)”
22633/22634. “From Sheklung, Kwongtung
[Kwangtung / Guangdong], China. Presented by Mr. A.J.
Fisher, American Presbyterian Mission. Received April 3,
1908.

“22633. Yellow. Similar in appearance to Acme, No.
14954, but seed is a trifle larger.
“22634. Black. Seed flatter than any other of the same
size received from China.”
22644-22646. “From Hangchow, Chehkiang, China.
Presented by Mr. John L. Stuart. Received April 18, 1908.
The following seeds, varietal descriptions by Mr. H.T.
Nielsen:
“22644. Smoky yellow. Looks like it might possibly be a
mixture.
“22645. Greenish yellow. Similar in appearance to
Haberlandt, No. 17263.
“22646. Yellow. Practically identical with No. 18619.”
22714. “From Saigon, Cochin China. Presented by Mr.
Jacob E. Conner, American consul. Received April 21, 1908.
Yellow.”
22874-22885. “From Tokyo, Japan. Purchased from the
Tokyo Plant, Seed, and Implement Company. Received May
14, 1908. The following seeds, varietal identifications and
descriptions made by Mr. H.T. Nielsen:
“22874. Green.
“22875. Flat King. Same as Nos. 19982 and 17252.
“22876. Yellow. Similar in appearance to Hollybrook,
No. 17269.
“22877. Okute. Apparently identical with No. 19986.
“22878. Butterball. Apparently identical with Nos.
19981 and 17273.
“22879. Yellow. Evidently two varieties; most of the
seed very similar in appearance to Acme, No. 14954.
“22880. Yellow. Quite closely resembling Hollybrook.
“22881. Green.
“22882. Yellow. Apparently identical with No. 20892.
“22883. Buckshot. Apparently identical with No. 19987.
“22884. Yellow, with a slight purple marking on many
of the seeds.
“22885. Amherst. Apparently identical with Nos. 19983
and 17275.”
22886. “From Swatow [Shantou], Kwangtung
[province], China. Presented by Mr. William Ashmore,
Jr., through Rev. J.M.W. Farnham, Chinese Tract Society,
Shanghai, China. Received May 14, 1908. Black.”
22897-22901. “From Paotingfu, Chihli [later Baoding,
Hebei], China. Presented by Rev. J.W. Lowrie, D.D., through
Rev. J.M.W. Farnham, Chinese Tract Society, Shanghai,
China. Received April 22, 1908. The following seeds.
Chinese names in italic as given by Mr. Lowrie. Descriptions
of varieties by Mr. H.T. Nielsen.
“22897. Da ching don. Green. Similar to No. 17857.
“22898. Hwang don. Yellow.
“22899. ‘Hei don. Boiled as a fodder for mules and
horses. Oil expressed from it, and refuse used as manure.’
(Lowrie.)
“22900. ‘Da wu don. Tends to vary after successive
plantings.’ (Lowrie.) Black. Similar in appearance to Nuttall,
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Nos. 17253 and 19183, but has green cotyledons.
“22901. Hsiao bai hei don. Smoky yellow.”
22919-22922. “From Ingchung, via Fuchau, China.
Presented by Mr. J. Willis Hawley. Received May 22, 1908.
The following seeds. Varietal descriptions by Mr. H.T.
Nielsen:
“22919. Black. Very similar to No. 22886.
“22920. Yellowish green.
“22921. Yellow. Very similar to No. 22714.
“22922. Yellow. Seed resembles Mammoth very closely,
but slightly smaller.”
22927. “From Shanghai, Kiangsu, China. Presented
by Rev. J.M.W. Farnham, Chinese Tract Society. Received
May 27, 1908. Black. ‘Identical with Shanghai, No. 14592;
cotyledons are green.’ (Nielsen.)”
23205. “From Shanghai, Kiangsu, China. Presented by
Dr. S.P. Barchet, interpreter, American consulate. Received
June 30, 1908. ‘Similar in appearance to Ebony, No. 17254.’
(Nielsen.) An important bean for dry rice land. Chinese name
Pu chi.’ (Barchet.)”
23207-23209/23211-23213/23229/23232. “From China.
Received through Mr. Frank N. Meyer, agricultural explorer,
and brought by him to the Plant Introduction Garden, Chico,
Cal., June, 1908. Forwarded to Washington, D.C., and
received July 6, 1908. The following seeds:
“23207. From Soochow, Kiangsu, China. ‘(No. 960a,
April 27, 1907.) A large, greenish soy bean, grown around
Soochow on the rather low-lying lands. Used when slightly
sprouted as a vegetable. Chinese name Tsin tou.’ (Meyer.)
“23208. From Tangsi, Chehkiang, China. ‘(No. 961a,
April 20, 1908.) A large, yellow soy bean, often purplish
colored on one side. Considered locally a very good variety.
Chinese name Sian chu tou. Grows on the ridges around
inundated rice fields.’ (Meyer.)
“23209. From Tangsi, Chehkiang, China. ‘(No. 962a,
April 20, 1908.) The ordinary variety of yellow soy bean as
grown around Tangsi on the ridges and strips of land around
and between inundated rice fields. Chinese name Huang tou.’
(Meyer.)
“23211. From Tangsi, Chehkiang, China. ‘(No. 964a,
April 20, 1908.) A very dark brown colored soy bean, grown
near Tangsi; said to be very productive. Chinese name Tsze
pi tou.’ (Meyer.)
“23212. From Hangchow, Chehkiang, China. ‘(No.
965a, April 24, 1908.) An early-ripening, yellow soy bean,
called the sixth month’s bean, meaning ripening in the
Chinese sixth month (our July). Chinese name Lu ya pai mou
tou.’ (Meyer.)
“23213. From Hangchow, Chehkiang, China. ‘(No.
966a, April 24, 1908.) A yellow soy bean called the seventh
month’s bean, meaning ripening in the Chinese seventh
month (our August). Called in Chinese Chi ya pai mou tou.’
(Meyer.)
“23229. From Tientsin, Chihli, China. ‘(No. 982a, April

4, 1908.) A dark brown colored soy bean; rare. Said to grow
near Tientsin. Used for human food; boiled in soups or as a
vegetable when slightly sprouted. Chinese name Tse doh.’
(Meyer.)
“23232. From Shanghai, Kiangsu, China. ‘(No. 985a,
May 11, 1908.) The Barchet soy bean, growing on wet rice
lands. Chinese name Ma liao tou. Obtained through Dr.
S.P. Barchet, of Shanghai, who procured these soy beans
from Chinhuafu, in the Chehkiang Province, central China.’
(Meyer.)”
23291/23292/23296/23297/23299/
23303/23305/23306/23311/23312. “From China. Received
through Mr. Frank N. Meyer, agricultural explorer, and
brought by him to the Plant Introduction Garden, Chico,
Cal., June, 1908; forwarded to Washington, D.C., and
received July 6, 1908. The following seeds:
“23291. From Wutaishan, Shansi, China. ‘(No. 922a,
Feb. 26, 1908.) Black soy bean, growing at 5,000 to 6,000
feet elevation. Are considered by the Chinese the best food
for their hard-working mules and horses; they must always
be boiled before being fed to the animals; otherwise they
may cause colic; the Chinese also mix a liberal quantity of
sorghum seed and chopped straw with these beans. Chinese
name Ghae doh.’ (Meyer.)
“23292. From Wutaishan, Shansi, China. ‘(No. 923a,
Feb. 26, 1908.) Yellow soy bean. Growing at 5,000 to 6,000
feet elevation. They are used all through northern China for
making bean curd and bean vermicelli. Chinese name Huang
doh.’ (Meyer.)
“23296. From Taichou, Shansi, China. ‘(No. 929a,
March 2, 1908.) Yellow soy beans, found growing on
strongly alkaline lands. Chinese name Huang doh.’ For
further remarks see No. 923a (S.P.I. No. 23292).’ (Meyer.)
“23297. From Taichou, Shansi, China. ‘(No. 930a,
March 2, 1908.) Black soy bean. Grows on strongly alkaline
lands. Chinese name Ghae doh.’ For further remarks
concerning their uses see No. 922a (S.P.I. No. 23291).’
(Meyer.)
23299. “From Tsintse, Shansi, south of Taiyuanfu,
China. ‘(No. 933a, March 12, 1908.) Black and yellow. A
rare local variety of a strange soy bean used as a vegetable
when slightly sprouted, and after having been scalded for a
few minutes in boiling water is eaten with a salt sauce; the
skin must be removed before scalding. Chinese name Yang
yen doh, meaning sheep’s eye bean.’ (Meyer.)
“23303. From Shiling, Chihli, China. ‘(No. 949a,
Jan. 25, 1908.) Yellow soy bean. Chinese name Ta huang
doh. For further remarks see No. 923a (S.P.I. No. 23292).’
(Meyer.)
“23305. From Peking, Chihli, China. ‘(No. 951a,
Feb.8, 1908.) Large, light yellow soy bean. Used mostly as
a vegetable when slightly germinated, and eaten with a salt
sauce. Chinese name Ta huang doh.’ (Meyer.)
“23306. From Peking, Chihli, China. ‘(No. 952a, Feb.
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8, 1908.) Large, black soy bean, green inside. Comes from
Manchuria and is used mostly like the preceding number
(S.P.I. No. 23305.) Chinese name Ta ghae doh.’ (Meyer.)
“23311. From Shiling, Chihli, China. ‘(No. 957a, Jan.
25, 1908.) Large, green soy bean. Used as a vegetable when
slightly sprouted, after having been scalded in boiling water.
Chinese name Ta ching doh.’ (Meyer.)
“23312. From Pautingfu, Chihli, China. ‘(No. 958a, Jan.
28, 1908.) A rare, local variety of soy bean, being small and
of greenish yellow color. Chinese name Shau ching doh.’
(Meyer.)”
Note: This is the earliest English-language document
seen (Oct. 2004) that uses the term “dark brown” to describe
the color of soybean seeds. Address: Washington, DC.
308. Stevens, F.D. 1909. Re: Request for Soja Bean seed
for testing. Letter to Prof. C.V. Piper, Dep. of Agriculture,
Washington, DC, March 6. 1 p. Handwritten, with signature
on letterhead.
• Summary: “Dear Prof. Piper: I find that the Soja Bean
is little known in this locality. Last year I tried Mammoth
Yellow and Ito San. The former did very well, the latter
nothing. I am wondering if I can obtain from the Department
several varieties for test this year. I prefer seed from the
Dept. as am reasonably sure they are true to name.
“It seems to me a variety test with cowpeas would be of
benefit also–I do not know where to obtain true varieties. If
you can help me out any either by causing seed to be sent or
giving a list of varieties with places of obtaining same I shall
be very grateful.
“Yours very truly, F.D. Stevens.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Director and Secretary,
Canebrake Agric. Exp. Station, Uniontown, Alabama.
309. Piper, C.V. 1909. Re: Sending you a list of 186 varieties
of soybeans we grew at Arlington Farm last season. Letter to
Prof. H.A. Morgan, Director, Tennessee Experiment Station,
Knoxville, TN, March 17. 4 p. Typed, without signature
(carbon copy).
• Summary: See next page. “Dear Professor Morgan: I am
sending you herewith a list of 186 varieties of soybeans
we grew at Arlington Farm last season, classifying them
according to their periods of maturity.
“We have thought it worthwhile to name comparatively
few of the varieties but these include the most promising. In
each group I have indicated in the accompanying notes those
varieties which were best at Arlington Farm.

“Under your conditions I question if you will want to
grow any of them that are earlier than the medium varieties,
though, of course, I should be pleased if you would grow
as extensive a series of them as possible. We need to get
a whole lot more information about these varieties before
drawing final conclusions.
“In view of the complication that may arise in the
seed trade, I am exceedingly anxious that in your testing
with these seeds or any sent to you previously you do not
distribute them until you are satisfied that you have the
best variety for the purpose you have in view. If this is not
done we will soon have the country covered with a flood of
varieties which will certainly make much confusion.
“I am interested in some of the new varieties, especially
among the mediums on account of their tall habit and high
productiveness which will allow them to be easily harvested
by machinery.
“I was very much interested in Professor Mooers’
excellent bulletin on the soybean. [“The soy bean: A
comparison with the cowpea.” Dec. 1908] I note particularly
that in some points he does not agree with Mr. Ball’s
classification. Some of these points we have arrived at
independently, only one of which is at the present time
of importance, namely the two varieties confused under
the name Haberlandt. Previous to the issuing of Professor
Mooers’ bulletin we had named the greenish-yellow seeded
variety, #17263, Austin, retaining the Haberlandt for our
#17271, Number 17263 you have as Agrostology #1539,
while #17271 you have under Agrostology #1194. If it were
not for the fact that we have already used these names I
would reverse them in favor of the conclusion that Professor
Mooers has reached, but under the circumstances it seems
to me that it will make less confusion if our conclusion
here is adopted. Of these two varieties, the Austin is
decidedly superior under Arlington Farm conditions, and
we had intended to grow it in quantity for distribution. It
is, therefore, very interesting to note that at Knoxville you
consider #17271, Haberlandt, as better than the Austin. This
year we grew quite a large plot of Haberlandt which yielded
at the rate of 22.3 bushels per acre. I have about 800 pounds
of seed of it on hand, and if you expect to do things with this
variety, and can utilize some of this seed, I shall be glad to
supply it. I am wondering how much seed you have of the
Austin variety, and whether you can spare any?
“In view of the possible danger of too many of these
varieties finding their way into the trade with resulting
confusion, I shall greatly appreciate any suggestion you may
have in regard to the matter. At the present time it is my
intention to offer to as many of the experiment stations as
desire them such varieties as are likely to be adapted to the
particular region of each, at the same time urging them not to
distribute seed of any of the varieties until they are perfectly
satisfied which is the best under the conditions presented. If
this advice is followed I think it will be possible to keep the
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total number of varieties down to six or eight; at least keep it
within ten.
“I have decided to grow all these varieties for another
season at Arlington Farm, including about 60 or 80
additional varieties since gotten from China and India. I
should like to have you let me know whether you want to
grow all of these varieties or not, and if so how much seed
you will want. Of most of the varieties we have from 10 to
20 pounds of seed, though there may be many where our
supply is smaller, in some cases having less than one pound.
I am especially anxious to grow all of the very late varieties
which barely matured here. Of some of this lot we may have
but very little seed indeed.
“Of the varieties that you have grown at the Station,
there are a number of which I would like a half pound
package of seed, viz. #1299; Early Brown; #1538; Medium
Yellow; #12399.
“There is a great deal more that I want to write you in
regard to soybeans and some experimental investigations that
I have in mind, but first of all I want to hear from you as to
what you may desire to do with this long list of varieties.
“Yours very truly, Agrostologist.” Note: This is the
earliest document seen (Nov. 2020) that mentions the
soybean variety Austin.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist, Bureau of Plant
Industry, USDA, Washington, DC.
310. Mooers, C.A. 1909. Re: Your letter in regard to our
testing other varieties of soy beans. Letter to Mr. C.V.
Piper, Bureau of Plant Industry, U.S. Dept. of Agriculture,
Washington, D.C., March 25. 1 p. Typed, with signature on
letterhead.
• Summary: “My Dear Sir: Professor Morgan has recently
referred to me your letter in regard to our testing other
varieties of soy beans. We are very much interested in this
subject and will be pleased to make trial of many if not all
the varieties that you have. As you suggested, it would hardly
be worth while for us to put out the more dwarfed and earlymaturing kinds. Late varieties, but those that are somewhat
earlier than Mammoth Yellow, would interest us more than
any others.
“I am sending you ½-pound lots of the three varieties
which you wished to get. Of course there is a chance of our
having gotten some of the varieties confused, but I have no
reason to think that we have done so.
“I agree with you that we must be very careful in
limiting the number of varieties which we recommend. I
think we can safely recommend for Tennessee conditions

#1194 (Haberlandt), Hollybrook, and Mammoth Yellow; also
Ito San for extra-early. In fact I would be willing to agree to
that at this writing.
“I do not think that we can make use of any large
amounts of seed. I am fairly well supplied with the varieties
that we have been testing.
“Thanking you for your kindness in offering to supply
us with seed, I remain,
“Very truly yours, C.A. Mooers.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Chemist and Agronomist, Univ.
of Tennessee Agric. Exp. Station, Knoxville, TN.
311. Stevens, F.D. 1909. Re: Request for seed for testing.
Letter to Prof. C.V. Piper, Dep. of Agriculture, Washington,
DC, March 27. 2 p. Handwritten, with signature on
letterhead.
• Summary: “My dear Prof. Piper: I am in receipt of your
letter relative to Soybeans and wish to thank you for your
generous offer. I have 6 acres now in oats & H. vetch. This
will be cut for hay and the land plowed and in shape by May
28th. So my planting of Soys will be about June 15th. Land
grades from black bottom to medium red Shelley soil. I
would prefer to take the black Bottom land for this test. Last
year I tried Ito San and Mammoth Yellow (planted after oats
on poor land June 3rd). The Mammoth did very well, Ito San
Practically nothing. This failure may have been due to rather
late planting date. Seed did not germinate, only a few Ito
San showing here and there. The land was very poor of ashy
color.
“I could handle the 20 varieties very nicely, broadcasting
them on 1/10 acre plots. I could devote at least 1 acre to row
tests for seed. Have soil in which Mammoth set numerous
tubercules last year with which to inoculate. You are right in
stating that 20 varieties will be enough. Directing niggers in
practical work and trying to keep full notes are two things
that do not work well together.
“The ten varieties of alfalfa arrived yesterday and were
seeded today. I shall let you know what they will do for me.
“Soy Beans 20 varieties–alfalfa 10 varieties–cotton 10
or 12 races or strains–to be tested will make a very good
showing for variety tests, and my fertilizer tests cannot
suffer.
“I note you are to furnish Prof. Duggar with a larger
number of varieties of Soybeans. I have read his papers
with much interest tho [sic] have never met him. Came near
stopping at Auburn when came here to confer with him
but felt couldn’t spare the time. At the first board meeting
I learned I was to ‘go it alone’ here, and was surprised at
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the action but determined to do the best I could under the
circumstances, and let the board take such action on their
own shoulders. I realize that probably much more could be
accomplished however had someone been left here to advise
with.
“Thanking you for your kindness I am
“Yours very truly, F.D. Stevens.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Director and Secretary,
Canebrake Agric. Exp. Station, Uniontown, Alabama.

800 pounds of seed of it and would be glad to send most of it
to Tennessee, and will be glad if you will recommend some
especially good farmers who would be interested in growing
seed in quantity. I should like to know how much seed you
have of this variety to distribute so that we can determine in
a general way whether this season will produce enough seed
of it to put the variety on a firm basis.
“Yours very truly, Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist, Bureau of Plant
Industry, USDA, Washington, DC.

312. Mooers, C.A. 1909. Re: I overlooked one or two
matters in your last letter. Letter to Mr. C.V. Piper, Bureau of
Plant Industry, U.S. Dept. of Agriculture, Washington, D.C.,
March 29. 1 p. Typed, with signature on letterhead.
• Summary: “My Dear Sir: I find that I overlooked one
or two matters in your last letter. We want all the seed of
Haberlandt 1194 that you can let us have. It seems to be
especially well adapted to or conditions, and we would like
to get it distributed as soon as possible. I am sorry to say that
we have only a small amount of Austin. Unfortunately the
seed was damaged in shocking. Otherwise we would have
several bushels.
“In a separate shipment I am sending half a pound of
1538 and 12399.
“Very truly yours, C.A. Mooers.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Chemist and Agronomist, Univ.
of Tennessee Agric. Exp. Station, Knoxville, TN.

314. Hopkins, C.G. 1909. Re: Request for soybean varieties.
Letter to C.V. Piper, Bureau of Plant Industry, Washington,
DC, March 31. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Professor Piper: I have your letter of
March 24, which I am referring to Mr. [O.D.] Center. He will
probably write you soon in regard to your very kind offer to
furnish us with some seed of different varieties of soybeans.
“Personally I should be very glad to have two or
three of these varieties tried upon my own farm in southcentral Illinois, perhaps the Duggar or some other of the
medium early varieties and the Wilson [black seeded] and
Haberlandt of the medium varieties. I would like especially
to try varieties with pods borne high enough so as to permit
harvesting with a machine. If you can have two or three lots
sent to me at Tonti, Illinois, I shall appreciate it.”
Note 1. Handwritten on the bottom of the letter
(probably by Piper) are: “8 Meyer 17852, 3 Sherwood
17862, 8 Jet 17861 [black seeded], 8 Cloud 16790” [black
seeded].
Note 2. This is the earliest document seen (Nov. 2020)
that mentions the soybean varieties Cloud, Duggar, Jet,
Sherwood, or Wilson.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#1. Sent to Soyfoods Center by Jacob Jones of
Purdue Univ., Aug. 1998. Address: Soil Fertility, Agric. Exp.
Station, Urbana, Illinois.

313. Piper, C.V. 1909. Re: I am writing about a special
matter, viz. #1194. Letter to Prof. C.A. Mooers, Tennessee
Experiment Station, Knoxville, TN, March 29. 1 p. Typed,
without signature (carbon copy).
• Summary: “Dear Professor Mooers: I have your letter
of the 25th instant and am writing for the moment about a
special matter, viz. #1194 of which our #17271 is the direct
descendant, and to which, as indicated in my last letter, we
are retaining the name ‘Haberlandt.’ I have letters from two
or three correspondents in Tennessee desiring seed of this
apparently on the recommendations in your recent bulletin.
I, therefore, understand that you think this variety is the one
that it may be well to distribute in Tennessee. We have about

315. Jet: New U.S. domestic soybean variety. 1909. Seed
color: Black.
• Summary: Sources: Hopkins, C.G. 1909. Re: Request
for soybean varieties. Letter to C.V. Piper, Bureau of Plant
Industry, Washington, DC, March 31. 1 p. Hopkins (at the
Agric. Exp. Station, Urbana, Illinois), in response to a letter
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from Piper dated March 24, is writing to request soybean
varieties. “I would like especially to try varieties with
pods borne high enough so as to permit harvesting with a
machine.” Handwritten on the bottom of Hopkins’s letter
(probably by Piper) is “8 Jet 17861”–which probably means
to send Hopkins (or O.D. Center) 8 packets, lots, or seeds of
the variety Jet, to which Piper and co-workers have given the
number 17861 for use in identification.
Center, O.D. 1909. Re: Request for soybean varieties.
Letter to C.V. Piper, Bureau of Plant Industry, Washington,
DC, April 1. 1 p. Center (also at the Agric. Exp. Station,
Urbana, Illinois) says: “We are particularly interested also
in the ‘long legged’ varieties of which you speak. We feel
that the main reason why the farmers of Illinois have failed
to take hold of the growing of soybeans has been because
of the difficulty they found in harvesting. The ‘long-legged’
varieties will certainly aid in this matter.” He orders seed of
the many varieties including “18761 Jet.”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 49. Seed
color: Black. S.P.I. No. 17861. “From Sachon, Chihli, China,
1906... Grown four seasons. A variety said to be grown for
fodder and considered an excellent food for stock.”
Etheridge, W.C. 1912. “Report of Division of
Agronomy.” North Carolina Agric. Exp. Station, Annual
Report 34:16-18. For the year ended June 30, 1911. Page
17-18 state: Among the varieties of soy beans tested in 1910,
Jet was one of the top-yielding varieties, with 19.5 bushels
per acre. It is among the earliest maturing varieties. Jet does
not ripen uniformly and because of this, it is practically
impossible to gather all its seeds because the pods that are
more forward in ripening split and shatter their seed before
the other pods mature. Jet would make an excellent pasture
for hogs; it grows in short, thick, heavily fruited bunches,
and if planted with a drill or broadcast would make a very
heavy yield of seed.
316. Austin: New U.S. domestic soybean variety. 1909. Seed
color: Yellow (olive).
• Summary: Sources: Piper, C.V. 1909. Re: Sending you a
list of 186 varieties of soybeans we grew at Arlington Farm
last season. Letter to Prof. H.A. Morgan, Director, Tennessee
Experiment Station, Knoxville, TN, March 17. “Previous to
the issuing of Professor Mooers’ bulletin we had named the
greenish-yellow seeded variety, #17263, Austin, retaining
the Haberlandt for our #17271, Number 17263 you have
as Agrostology #1539, while #17271 you have under
Agrostology #1194. If it were not for the fact that we have
already used these names I would reverse them in favor
of the conclusion that Professor Mooers has reached, but
under the circumstances it seems to me that it will make less
confusion if our conclusion here is adopted. Of these two
varieties, the Austin is decidedly superior under Arlington

Farm conditions, and we had intended to grow it in quantity
for distribution. It is, therefore, very interesting to note that
at Knoxville you consider #17271, Haberlandt, as better than
the Austin.”
Piper, C.V. 1909. Re: Soybean varieties. Letter to Prof.
A.T. Wiancko at Experiment Station, Lafayette, Indiana,
April 2. 1 p. “A year ago I sent you the following list of
varieties of soybeans: #16789. Brooks. 17252. Flat King.
20854. Tashing. 17263. Austin. 17862. Sherwood. 19186.
Morse. “I am anxious to learn the results you secured...”
Piper, C.V.; Nielsen, H.T. 1909. “Soy beans.” USDA
Farmers’ Bulletin No. 372. 26 p. Oct. 7. See p. 11. “Austin
(Greenish Yellow): The Austin is a vigorous though not
coarse medium-late variety, growing 3 to 4 feet high, with
numerous branches but none close to the ground. It can be
easily harvested with machinery and is an excellent seed
producer.” This variety is one of the best out of more than
one hundred sorts tested in the last three years. It is not yet
on the market, but will probably be available by 1910.
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 45, 75.
Seed color: Olive yellow. S.P.I. No. 17263. “From Pingyang,
Korea, 1901... Grown nine seasons. This variety was also
distributed under Agrostology No. 1539.” “The best varieties
of soy beans (p. 75): Medium late–Austin, 17263.”
Hall, J. Ed. 1914. “Soy bean a profit maker: Missouri
farmers should give this new crop a trial.” Missouri Ruralist
13(6):7. March 20. “Since making a two-year test of 10
varieties, we have decided that the Austin and Perley’s
Mongol are best adapted to central Missouri conditions. The
Austin is a rank grower, producing large amount of well
filled pods. One great advantage the Austin has over other
varieties is the fact that they do not shatter so badly. The
beans are of a rich green color.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 8-9. Austin is in the USDA Germplasm
Collection. Maturity group: V. Year named or released: 1909.
Developer or sponsor: USDA. Literature: 02, 03. Source and
other information: From Pyongyang [P’yongyang], North
Korea, in 1901. Prior designation: PI 6397. Address: USA.
317. Duggar: New U.S. domestic soybean variety. 1909.
• Summary: Sources: C.G. Hopkins. 1909. Re: Request
for soybean varieties. Letter to C.V. Piper, Bureau of Plant
Industry, Washington, DC, March 31. 1 p. The writer of this
letter is in Soil Fertility, Agric. Exp. Station, Urbana, Illinois.
“Personally I should be very glad to have two or three of
these varieties tried upon my own farm in south-central
Illinois, perhaps the Duggar or some other of the medium
early varieties...”
Center, O.D. 1909. Re: Request for soybean varieties.
Letter to C.V. Piper, Bureau of Plant Industry, Washington,
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DC, April 1. The writer of this letter is in Crop Production,
Agric. Exp. Station, Urbana, Illinois. He orders seed of
numerous soybean varieties including No. 17268 Duggar.
Woodhouse, E.J.; Taylor, C. Somers. 1913. “The
varieties of soy beans found in Bengal, Bihar, and Orissa
and their commercial possibilities.” India Department of
Agriculture, Memoirs. Botanical Series. 5(3):103-76. March.
See p. 105, 114, 124. In exchange for seeds of soybeans
from Bengal, Mr. Piper, of the United States Plant Industry
Bureau, supplied the authors in India with seeds of seven
soybean varieties, including Duggar (p. 104-05). The weight
of 100 seeds of some American varieties, “such as Duggar,
Hollybrook, and Mammoth, have decreased in weight more
or less considerably during the past season” (p. 114). A table
titled “Life periods of American varieties of Soy Beans
grown at Sabour, 1911” (p. 124) gives information on eight
varieties. For example, Duggar: Origin: S.P.I. No. 17268C.
Date of planting: July 12, 1911. Date of harvesting: Oct. 11.
Life period at Sabour: 91 days. Life period in the U.S.A.:
110-120 days.
Note: J.F. Duggar was a professor in Alabama, who
wrote articles about soybeans and advocated soybean
production during the period 1903-1916.
Morse, W.J. 1948. “Soybean varietal names used to
date.” Washington, DC: Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See p.
2. “Duggar–P.I. 17268C.” Address: USA.
318. Sherwood: New U.S. domestic soybean variety. 1909.
Seed color: Yellow (straw).
• Summary: Sources: Hopkins, C.G. 1909. Re: Request
for soybean varieties. Letter to C.V. Piper, Bureau of Plant
Industry, Washington, DC, March 31. 1 p. Hopkins (at
the Agric. Exp. Station, Urbana, Illinois), in response to
a letter from Piper dated March 24, is writing to request
soybean varieties. “I would like especially to try varieties
with pods borne high enough so as to permit harvesting
with a machine.” Handwritten on the bottom of Hopkins’s
letter (probably by Piper) is “3 Sherwood 17862”–which
probably means to send Hopkins (or O.D. Center) 3 packets,
lots, or seeds of the variety Sherwood, to which Piper
and co-workers have given the number 17862 for use in
identification.
Piper, C.V. 1909. Re: Soybean varieties. Letter to Prof.
A.T. Wiancko at Experiment Station, Lafayette, Indiana,
April 2. 1 p. “A year ago I sent you the following list of
varieties of soybeans:... #17862. Sherwood...”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 49. Seed
color: Straw yellow. S.P.I. No. 17862. “From Tientsin,
Chihli, China, 1906... Grown four seasons. This variety is

said to be excellent for making bean cheese. No. 22898 from
Paotingfu, Chihli [later Baoding, Hebei], China, is the same
thing.”
Burlison, W.L.; Flint, W.P. 1919. “Fight the chinchbug with crops.” Illinois College of Agriculture, Extension
Circular No. 30. 14 p. Feb. See p. 7. Sherwood is stated as a
leading variety in central Illinois for seed production.
319. Wiancko, Alfred T.; Cromer, Clinton O. 1909. Results
of cooperative tests of varieties of corn, wheat, oats, soy
beans and cow peas, 1908. Indiana (Purdue) Agricultural
Experiment Station, Bulletin No. 132. p. 467-500. March.
See p. 469, 495-97.
• Summary: “The experiments during the past year were
conducted on over 700 farms throughout the state, including
several in each county. In all there were 773 tests” of the
leading varieties of corn, winter wheat, oats, soy beans,
and cow peas–all conducted under the direction of the
Experiment Station. These included “55 tests of four
varieties of soy beans...”
The section titled “Results of tests of varieties of soy
beans, 1908” (p. 495-97) gives details on the results of trials
in Indiana during 1908 and 1907 on five varieties. Ito San,
Early Brown, and Hollybrook were tested in both northern
and southern Indiana. Dwarf Early Yellow was tested only in
northern Indiana and Medium Early Yellow was tested only
in Southern Indiana. Address: 1. B.S.A., Agriculturist; 2.
B.S., Asst. Agriculturist.
320. Wilson: New U.S. domestic soybean variety. Synonyms:
Early Wilson (Morse 1927). Early Wilson Black, Wilson
Black, Wilson Early Black (Morse 1948). 1909. Seed color:
Black.
• Summary: Sources: C.G. Hopkins. 1909. Letter to C.V.
Piper, Bureau of Plant Industry, Washington, DC, March 31.
1 p. “Personally I should be very glad to have two or three
of these varieties tried upon my own farm in south-central
Illinois, perhaps... the Wilson and Haberlandt of the medium
varieties.”
Piper, C.V.; Nielsen, H.T. 1909. “Soy beans.” USDA
Farmers’ Bulletin No. 372. 26 p. Oct. 7. See p. 10-11
“Wilson (Black): The Wilson is a tall variety, growing 3 to
4 feet high, with few erect branches, maturing about one
week later than the Ito San. Owing to its tall habit and lack
of basal branches it can be harvested easily. It is a heavy
grain yielder and also excellent for hay. This variety should
be very valuable in such States as Illinois, Indiana, and Ohio,
replacing the Guelph variety especially.” This variety is one
of the best out of more than one hundred sorts tested in the
last three years. It is not yet on the market, but will probably
be available by 1910.
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 51, 75.
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Seed color: Black. S.P.I. No. 19183. “From Newchwang,
Manchuria, 1906... Grown three seasons. This variety has
an admixture of medium-sized, subglobose, black seed
with green cotyledons. This variety is said to be grown for
oil, the exhausted material being exported as very valuable
fertilizer.” “The best varieties of soy beans (p. 75): Medium
late–Wilson, 19183.”
Owen, Irving L.; Boughner, William H.; Meyers,
Theodore B. 1914. “Report of the Department of Farm
Crops.” New Jersey Agric. Exp. Station, Annual Report
34:391, 401-05. For the year ending Oct. 31, 1913. See p.
403. At the New Jersey Agricultural Experiment Station, nine
acres were planted to the Wilson variety (June 20, 1913).
Halsted, Byron D.; Owen, E.J.; Groth, B.H.A.;
Groth, M.; Pleasants, M.T. 1914. “Report of the Botanical
Department.” New Jersey Agric. Exp. Station, Annual
Report 34:537-611. For the year 1913. See p. 589, 601-03,
608-11. The Wilson variety was grown and tested at the
New Jersey Agric. Exp. Station. Piper, Charles V.; Morse,
William J. 1923. The soybean. New York, NY: McGraw-Hill
Book Co. xv + 329 p. March. See p. 169. “Introduced from
Newchwang, Manchuria, 1906.”
Morse, W.J. 1927. “Soy beans: Culture and varieties.”
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 7, 11.
“Early Wilson.–The same as Wilson.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 18-19. Wilson is in the USDA Germplasm
Collection. Maturity group: IV. Year named or released:
1909. Developer or sponsor: USDA. Literature: 02, 03.
Source and other information: From Niuzhuang, Liaoning,
China, in 1907 [subline B was separated in 1967 at Urbana].
Prior designation: PI 19183. Address: USA.
321. Center, O.D. 1909. Re: Request for soybean varieties.
Letter to C.V. Piper, Bureau of Plant Industry, Washington,
DC, April 1. 1 p. Typed, with signature on letterhead.
• Summary: “It seems as though this material has reached us
at a very opportune time since we have been attempting for
the past two or three weeks to secure a supply of some of the
same varieties you have listed.
“The growing of soybeans is taking a very decided
increase throughout the State, and we are attempting as far
as possible to encourage the growing of these legumes by
the farmers in order to provide a concentrate to feed with
the large amount of corn that is fed. We are particularly
interested also in the ‘long legged’ varieties of which you
speak.”
“We feel that the main reason why the farmers of Illinois
have failed to take hold of the growing of soybeans has been
because of the difficulty they found in harvesting.” “The
‘long-legged’ varieties will certainly aid in this matter.”
He orders seed of the following varieties: No. 17523
Nuttall. 20407 Brindle. 17271 Haberlandt. 19183 Wilson.

17278 Hollybrook. 18259 Pingsu [black seeded]. 14954
Acme. 20405 Habaro. 20406 Chestnut. 20854 Tashing.
21079 Shingto. 17268 Duggar. 20412 Merko. 16789 Brooks.
17263 Amherst. 17852 Meyer. 18761 Jet. 17862 Sherwood.
22406 Hongkong [black seeded]. 17252 Flat King. 17254
Ebony. 21999 Taha [black seeded]. 22333 Baird. 17267
Hope.
“We are extremely anxious to develop here on the
Experiment Station Farm six or eight varieties of beans,
some one of which is suited to any section of the state.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#1.
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean varieties Brindle, Brooks, Chestnut,
Habaro, Hongkong, Hope, Merko, Pingsu, Shingto, and
Taha.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crop Production, Agric. Exp.
Station, Urbana, Illinois.
322. Habaro: New U.S. domestic soybean variety. 1909.
Seed color: Yellow (straw), hilum dusky brown.
• Summary: Sources: Center, O.D. 1909. Re: Request for
soybean varieties. Letter to C.V. Piper, Bureau of Plant
Industry, Washington, DC, April 1. 1 p. “He orders seed of
the following varieties:... 20405 Habaro.”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 54. Seed
color: Straw yellow. S.P.I. No. 20405. “From Khabarovsk,
Siberia, 1906... Grown three seasons.”
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 165. “Introduced from Khabarovsk, Siberia, 1906.
Plants stout, erect, bushy, maturing in about 110 days;
pubescence gray or tawny; flowers both purple and white, 35
to 45 days to flower; pods tawny or gray, 35 to 45 mm. long,
9 to 10 mm. wide, 6 to 7 mm. thick, 2-3 seeded, shattering
little; seed straw yellow, 8 to 9 mm. long, 6 to 7 mm. wide,
5 to 6 mm. thick; hilum brown; germ yellow; oil 19.6%;
188,200 to the bushel.”
Kiesselbach, T.A. 1915. “Soy beans and cowpeas.”
Nebraska Agric. Exp. Station No. 150. 31 p. Distributed
April 6. See p. 13. Habaro is listed as a variety tested by the
Government in 1909. A number of tables on pages 13-17
list statistics such as date planted, date ripe, number of days
required to mature, yield of beans per acre (bushels), etc.
Habaro’s 6-year average yield was 13.62 bu/acre.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
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Series No. 30. p. 10-11. Habaro is in the USDA Germplasm
Collection. Maturity group: I. Year named or released: 1910.
Developer or sponsor: A.C. Arny, Minnesota AES (Agric.
Exp. Station) and USDA. Literature: 03. Source and other
information: Khabarovsk, Siberia, USSR, in 1907. Prior
designation: PI 20405. Address: USA.
323. Merko: New U.S. domestic soybean variety. Synonym:
Ilsoy (Morse 1948). 1909. Seed color: Brown (olive).
• Summary: Sources: Center, O.D. 1909. “Re: Request for
soybean varieties.” Letter to C.V. Piper, Bureau of Plant
Industry, Washington, DC, April 1. 1 p. He orders seed of
several varieties, including No. 20412 Merko.
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 55, 75.
Seed color: Brown. S.P.I. No. 20412. “From Merkoechofka,
Siberia, 1906... Grown three seasons.” “The best varieties of
soy beans (p. 75): Medium early–Merko, 20412.”
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 167. “Introduced from Merkoechofka, Siberia, 1906.
Plants stout, erect, bushy, maturing in about 120 days;
pubescence tawny and gray; flowers both purple and white,
40 to 45 days to flower; pods tawny, 35 to 45 mm. long, 8 to
9 mm. wide, 5 to 6 mm. thick, 2-3 seeded; seed olive brown,
8 to 9 mm. long, 5 to 6 mm. wide, 4 to 5 mm. thick; hilum
olive; germ yellow; oil 16.4%; 294,600 to the bushel.”
Kaltenbach, D.; Legros, J. 1936. “Soya: Selection,
classification of varieties, varieties cultivated in various
countries.” International Institute of Agriculture (Rome)
Monthly Bulletin of Science and Practical Agriculture
27(5):180T-84T. May. See p. 182. Merko is one of the
soybean varieties that have been studied at the Experiment
Station of Sao Simao in Brazil. It is classified as a semi-late
variety (growth period: 120 to 130 days). Address: USA.
324. Piper, C.V. 1909. Re: Soybean varieties. Letter to Prof.
A.T. Wiancko at Experiment Station, Lafayette, Indiana,
April 2. 1 p. Typed, without signature (carbon copy).
• Summary: “A year ago I sent you the following list of
varieties of soybeans: #16789. Brooks. 17252. Flat King.
20854. Tashing. 17263. Austin. 17862. Sherwood. 19186.
Morse.
“I am anxious to learn the results you secured with these
varieties and whether any of them are as promising or more
promising under Indiana conditions than the varieties which
you had previously been growing.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#1.

Note 1. This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Morse.
Note 2. Since Piper sent this list of varieties a year ago,
all of them must have been available in about April 1908.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agrostologist, in Charge of
Forage-Crop Investigations, Seed and Plant Introduction and
Distribution, Bureau of Plant Industry, Washington, DC.
325. Piper, C.V. 1909. Re: In reference to the Haberlandt
soybean. Letter to Prof. C.A. Mooers, Tennessee Experiment
Station, Knoxville, TN, April 2. 3 p. Typed, without
signature (carbon copy).
• Summary: “Dear Professor Mooers: I have your letter of
the 29th ultimo in regard to soybeans. In reference to the
Haberlandt, which is our Number 17271 grown from the
same original stock as #1194, I can let you have, I think,
about 600 pounds of this. Kindly let me know how much
of it you want to grow at the Experiment Station and give
me the addresses of other good people to whom I can send
it. In writing this letter I will indicate that it is sent on your
recommendation and add anything else that you think
desirable from the nature of our cooperation. I am sorry to
learn that you have so little of the Austin soybean. Here, at
Arlington Farm, it is certainly superior to Haberlandt.
“In your letter of the 25th instant [sic, ultimo] you do
not mention the amount of seed that you want of the varieties
or the size of the plots that you are going to grow. Kindly
let me know in regard to this at once and also regarding the
amounts to go to the West Tennessee Station. I want to get
this seed into your hands not later than the 15th of April and
think I can do that if I can learn the amounts at once.
“I might add that of nearly all the varieties that I can
send you one-half pound of seed, and of most of them more.
There is a considerable list, however, of which the amount
of seed I can send you will be at most a few ounces. As a
basis for figuring on the amount of seed you will need one
acre will accommodate a four-rod row of each of the 200
varieties. If it is possible, I think it would be better to grow
an eight-rod row of most of the varieties, and of the more
desirable ones as large a plot as you may indicate. Of course,
there will be a considerable number of varieties of which I
cannot seed to plant one or two linear rods.
“I shall be glad if you will write me at once in reference
to these matters.
“I had expected to send you a letter in reference to
the adzuki beans (Phaseolus angularis). We have about
30 varieties of these. The six best of these yielded grain at
Arlington Farm last year at rates of from 21 to 28 bushels per
acre. I am not sure whether these are as good grain yielders
as the soybeans or not but I am anxious to compare them
further with the soybeans to see if they can compete with
that crop. I will send you some information in regard to them
in a few days, but in the meantime would like to have you
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consider the growing of at least twentieth-acre plots of the
six best. I think you have never grown these before.
“Yours very truly, Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist, Bureau of Plant
Industry, USDA, Washington, DC.
326. Mooers, C.A. 1909. Re: Professor Morgan and I
have talked over your soy bean offer. Letter to Mr. C.V.
Piper, Bureau of Plant Industry, U.S. Dept. of Agriculture,
Washington, D.C., April 5. 2 p. Handwritten, with signature.
• Summary: “Dear Sir: Professor Morgan and I have talked
over your soy bean offer as made in your letter of the 2nd
inst., and we would be pleased to have you send out the
Haberlandt (1194) seed as follows:
“1 bu to W.R. Ridley, Columbia, Tennessee.
“½ bu to W.J. Gilbreth, Lawrenceburg, and ½ bu to Col.
John Thompson, Nashville, Tennessee.
“The balance we would like to be divided between the
Exp. Sta. at Knoxville and the West Tenn. Exp. Sta.–Jackson,
Tenn.
“Of the new varieties I thought I would put out only
1/200 acre plots of each this year but one set at the Knoxville
Station and one set here in Jackson–¼-lb lots would
therefore be ample as we will sow them in about 2½ ft. drills
in plots 33 ft. x 6 ft. If you will indicate say ½ dozen of the
best of the new varieties I can put them out on larger plots.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Chemist and Agronomist, Univ.
of Tennessee Agric. Exp. Station, Knoxville, TN.
327. Piper, C.V. 1909. Re: Sending you 3 pound packages
of the soybean varieties you requested. Letter to Prof. C.B.
Williams, Experiment Station, West Raleigh, N.C., April 6. 1
p. Typed, without signature.
• Summary: “Dear Professor Williams: I have your letter
of April 9 in reference to varieties of soybeans. I shall take
pleasure in sending you within a few days three pound
packages of varieties as follows:
Mammoth #25093
Mammoth #25162
Tokio #17264
Acme #14954
Hollybrook #17278

Ebony #17254
Wilson #19183
Flat King #17252
Morse “19186
Jet “17861
Kingston #17255
Meyer #17852
Haberlandt #17271
Guelph #17261
Amherst #17275
Barchet #23336
“I shall be much interested in your trial of these varieties
and hope to have the pleasure of visiting you when they are
at their best.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec.
2016. Address: Agrostologist [Bureau of Plant Industry,
Washington, D.C.].
328. Piper, C.V. 1909. Re: Mammoth soy beans. Letter
to Prof. C.A. Mooers, Tennessee Experiment Station,
Knoxville, TN, April 8. 1 p. Typed, without signature (carbon
copy).
• Summary: “Dear Mr. Mooers: This year we purchased two
lots of Mammoth soy beans, one from the Hickory Seed Co.,
Hickory, North Carolina, and the other from W.P. Ridley,
Columbia, Tennessee. The seed of these two lots looks quite
different, in fact, all of the Tennessee seed I have seen is
smaller and greener in color than that of the North Carolian
seed or that which we have grown here in Arlington. It will
be interesting to determine whether these are differences
in variety or simply due to differences in climate. I am
anxious that you grow both of these strains this season and
will supply you with seed of both of them to any reasonable
amount. The point may be one of some importance.
“Yours sincerely, Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist, Bureau of Plant
Industry, USDA, Washington, DC.
329. Piper, C.V. 1909. Re: The Haberlandt soybean. Letter
to Prof. C.A. Mooers, Tennessee Experiment Station,
Knoxville, TN, April 9. 1 p. Typed, without signature (carbon
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copy).
• Summary: “Dear Prof. Mooers: I have your letter of the
5th instant relative to the Haberlandt soybean. I am holding
on to about 500 pounds of seed; and there will probably be
as much as 600 pounds, but I am not certain. I should like
to see this get into the hands of men whom we can count
upon harvesting the seed, as if this variety maintains its
good record this will give a sufficient supply of seed to put
the thing on its feet by 1910. It seems to me that it might be
wise to include something in the letter to each man receiving
it so that he will feel that he is under obligation to save the
seed and dispose of his surplus at say not to exceed $2.00
per bushel. Whatever suggestion you make in regard to this
matter I shall be pleased to follow, but I think you understand
the point I have in view.
“Yours very truly, Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist, Bureau of Plant
Industry, USDA, Washington, DC.
330. Williams, C.B. 1909. Re: Request for soybeans for
variety tests. Letter to Mr. C.V. Piper, Bureau of Plant
Industry, Washington, DC, April 9. 1 p. Typed, with signature
on letterhead.
• Summary: “Dear Sir: Of the varieties of soybeans which
you now have for distribution we will not care to have
forwarded to us more than 12 to 15 of the leading varieties.
We should like to have these in sufficient quantities so that
we might put out one-tenth [double underlined] of an acre
plat to each variety.
“Yours very truly,...”
Note 1. Below Williams’ signature, filling the bottom
half of the letter, in two columns, in large and rather hard-toread handwriting, is written:
3 # [pounds] each
Mammoth 25093
Mammoth 25162
Tokio 17264
Acme 14954
Hollybrook 17278
Ebony 17254
Wilson 19183
Flat King 17252
Morse 19186
Jet 17861
Kingston 17255
Meyer 17852
Haberlandt 17271
Guelph 17261

Amherst 17275
Barchet 23336
Note 2. These names and numbers were probably
written by Piper or an associate of his–not by Williams.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Director, Agric. Exp. Station of the North Carolina
College of Agriculture and Mechanic Arts, West Raleigh
[North Carolina].
331. USDA Bureau of Plant Industry, Inventory. 1909.
Seeds and plants imported during the period from July 1
to September 30, 1908. Nos. 23323 to 23744. No. 16. 37
p. April 10. Also titled USDA Bureau of Plant Industry,
Bulletin No. 148.
• Summary: Soy bean introductions: Glycine hispida
(Moench) Maxim.
23325-23327. “From Canton, Kwangtung, China.
Presented by Dr. W.H. Dobson. Received July 6, 1908. The
following seeds. Varietal descriptions by Mr. H.T. Nielsen.
“23325. Black.
“23326. Yellowish green.
“23327. Yellowish green, smaller seeded than No.
23326.”
23336-23339. “From Shanghai, Kiangsu, China.
Presented by Dr. S.P. Barchet, interpreter, American
Consulate. Received June 26 and July 7, 1908. The following
seeds:
“23336. Barchet. Identical with No. 20798.
“23337. Riceland. Identical with No. 20797.
“23338. Meyer (?). Mottled brown. Probably identical
with No. 17852.”
23522/23523. “From Chungking, west China. Presented
by Rev. J.F. Peat. Received August 24, 1908. Seed of each of
the following. Varietal descriptions by Mr. H.T. Nielsen.
“23522. Greenish yellow with dark hilum.
“23523. Black. Similar in appearance to No. 19183.”
23544-23546. “From Ningyuenfu, Szechuan, via
Chengtu, China. Presented by Rev. R. Wellwood, American
Baptist Mission. Received September 10, 1908. Seed of each
of the following. Varietal descriptions by Mr. H.T. Nielsen.
“23544. Large yellow with dark hilum; similar in
appearance to Nos. 19986 and 22877.
“23545. Yellow with brown hilum; similar in appearance
to No. 17862.
“23546. Very small, black, smaller than any blackseeded soy bean we have had.” Address: Washington, DC.
332. Mooers, C.A. 1909. Re: The small size of the Mammoth
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Yellow soy bean seed. Letter to Mr. C.V. Piper, Bureau of
Plant Industry, U.S. Dept. of Agriculture, Washington, D.C.,
April 12. 1 p. Typed, with signature on letterhead.
• Summary: “My Dear Sir: I think I can explain the small
size of the Mammoth Yellow soy bean seed which you
received from this State. We have recommended the early
harvesting of the crop in order to save as much of both
leaves and seed as possible. The Mammoth Yellow seed
when planted very late, or when cut early, is smaller and
greener than when a full season is allowed for maturity. We
have planted both kinds side by side and gotten practically
identical results. In one case the seed had matured at the end
of about 145 days. In the other case the seed was obtained
from a late planting which had matured in the neighborhood
of 100 days.
“I have just received your letter of April 9. We will
certainly follow your suggestion in regard to putting out the
Haberlandt soybean seed only to parties who will grow the
seed for distribution.
“I suppose you have by this time received my letter
written at Jackson, Tennessee.
“Very truly yours, C.A. Mooers.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Chemist and Agronomist, Univ.
of Tennessee Agric. Exp. Station, Knoxville, TN.
333. Piper, C.V. 1909. Re: Sending you various soybeans.
Letter to Prof. C.A. Mooers, Tennessee Experiment Station,
Knoxville, TN, April 13. 2 p. Typed, without signature
(carbon copy).
• Summary: “Dear Professor Mooers: I have your letter of
the 5th instant relative to the Haberlandt soybeans No. 17271
which is the only direct progeny of No. 1194. I am sending
200 pounds of this to you at Knoxville and 200 pounds to
the West Tennessee Experiment Station at Jackson. I am also
sending a bushel to W.P. Ridley, Columbia, Tennessee and
half a bushel to W.J. Gilbreth, Lawrenceburg, Tenn. and to
Col. John Thompson, Nashville, Tenn. It may be some days
before this seed is sent out from the office but it will reach
you this month at the latest.
“I note also what you have to say about growing larger
plots of some of the most promising new varieties and I
am taking pleasure in sending you four pounds each of the
following varieties both to Knoxville and to Jackson.
“Cloud No. 16790
“Wilson No. 19183
“Meyer No. 17852
“Jet No. 17861
“Ebony No. 17254

“Morse No. 19186
“Of these varieties, Cloud, Wilson, Meyer and Jet are
erect long stemmed varieties which I think you will find
can easily be harvested with a binder. The Wilson is the one
which impressed us best of all for this purpose. The Cloud is
likewise an exceedingly good yield but the seeds are small
and we are under the impression that growers will object to
this. The point is well worth careful consideration, however,
as the yield in bushels per acre is heavier and the small size
of the seeds will make it go a great deal further than sowing
larger seeded varieties.
“I have also made a memorandum about Adsuki beans
and in a few days will send you enough of the six varieties
for 1/20 acre plots, both to Knoxville and Jackson.
“Yours very truly, Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist, Bureau of Plant
Industry, USDA, Washington, DC.
334. Piper, C.V. 1909. Re: Sending you four ounce packages
of many varieties of soybeans. Letter to Prof. C.A. Mooers,
Tennessee Experiment Station, Knoxville, TN, April 14. 1 p.
Typed, without signature (carbon copy).
• Summary: “Dear Professor Mooers: I am sending today
to your address four ounce packages of practically all of the
varieties of soybeans indicated on the list sent you sometime
since. There is also included four ounces each of the
following numbers which were not on the list sent you and
the date concerning which I have not looked up.
“17271-A
“17271-C
“22877
“19183-A
“17852-D
“22898-A
“22889-A
“22927
“17862
“17257-C
“17271-E
I am also sending you two pound packages of Riceland
No. 23336 and Barchett [sic, Barchet] No. 23337. These are
very later varieties of very different appearance from the
others and I think are worthy of careful attention. I hope you
can grow them in at least 1//20 acre plots.
“With the exception of the two pounds of Riceland and
Barchett varieties an almost duplicate of this order is being
sent to the Western Tennessee Experiment Station at Jackson.
“Yours sincerely, Agrostologist.”
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Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist, Bureau of Plant
Industry, USDA, Washington, DC.
335. Piper, C.V. 1909. Re: The Tokio and Acme soybeans.
Letter to Prof. C.A. Mooers, Tennessee Experiment Station,
Knoxville, TN, April 14. 1 p. Typed, without signature
(carbon copy).
• Summary: “Dear Professor Mooers: I have on hand about
500 pounds of the Tokio soybean and about 800 pounds of
the Acme. Should you desire to use any of this seed either
directly or through some of the best soybean growers you are
in touch with, I should be very glad to send it.
“Yours sincerely, Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist, Bureau of Plant
Industry, USDA, Washington, DC.
336. Mooers, C.A. 1909. Re: The Tokyo and Acme soy
beans. Letter to Mr. C.V. Piper, Bureau of Plant Industry,
U.S. Dept. of Agriculture, Washington, D.C., April 16. 1 p.
Typed, with signature on letterhead.
• Summary: “My Dear Sir: I am pleased to learn that you
can let us have seed of the Tokyo and Acme varieties. I think
I will have no trouble in finding farmers who would be glad
to grow them for seed, but have not any names to send you
at this time. If you will send us as much as you can spare we
will look after it and see that it is well placed.
Since the above was written Professor Morgan has read
me a letter from E.P. Dargan, of Sweetwater, Tennessee,
asking for at least a quart of each of these varieties. I think
that we will have no trouble in using seed to advantage. We
shall also take pleasure in giving your Department credit for
the seed which we distribute.
“Very truly yours, C.A. Mooers.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Chemist and Agronomist, Univ.
of Tennessee Agric. Exp. Station, Knoxville, TN.

337. Newman, C.L. 1909. Re: Thank you for kudzu
seed. Request for soybean seed. Letter to Dr. C.V. Piper,
Agrostologist, Dept. of Agr. [USDA], Washington, DC, April
16. 1 p. Typed, with signature on letterhead.
• Summary: “My dear Dr. Piper: Your letter of the 10th inst.
and package of Kudzu seed are received for which I thank
you. As regards the soy beans, will say that one half a pint
of seed of each variety will answer my purpose, since I am
growing them primarily for class work. As to the number of
varieties I believe that six or eight or ten at the outside will
be sufficient. I would like to have these as widely different as
possible and would prefer having two or three of the varieties
that have generally succeeded best in the south including Ito
San and Hollybrook. Thanking you for these, I am,
“Yours very truly,...”
Note: Below Prof. Newman’s signature the following
list of soybean varieties is handwritten. It seems likely that
Dr. Piper wrote this, then crossed out Tashing and Morse.
1/4 # each
Tashing 20854
Nuttall 17253
Cloud 16790
Guelph 17261
Ito San 17268
Mammoth 17280
Amherst 17225
Morse 19186
Acme 14954
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: M.S., Prof. of Agriculture, School of Agriculture,
North Carolina College of Agriculture and Mechanic Arts,
West Raleigh [North Carolina].
338. Piper, C.V. 1909. Re: The Tokio and Acme soybean
varieties. Letter to Prof. C.A. Mooers, Tennessee Experiment
Station, Knoxville, TN, April 16. 2 p. Typed, without
signature (carbon copy).
• Summary: “Dear Professor Mooers: I have your letter of
the 16th instant relative to the Tokio and Acme varieties of
soybeans. I find that I can send you about 300 pounds of
Tokio and about 500 pounds of the Acme. Kindly advise me
whether you want me to send this in bulk or whether you
will provide names of farmers to whom it is to be sent. Either
method will be satisfactory.
“During the past six months we have received a
considerable number of new lots of soybeans, mostly from
China. Of a number of these there is sufficient seed so that I
can supply you in case you want to bother with these things.
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“I also find that in some way a lot of Haberlandt
soybeans have disappeared so that the total amount we have
on hand is under three bushels. Two bushels of these are at
your disposal and I will ship them in bulk to you or out to
orders, as you may prefer.
“I note your request to send a quart of each of these
varieties to Mr. E.P. Dargan, of Sweetwater, Tenn., and we
are taking pleasure in doing this.
“Yours very truly, Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist, Bureau of Plant
Industry, USDA, Washington, DC.
339. Piper, C.V. 1909. Re: The varying color of the
Mammoth soybean. Letter to Prof. C.A. Mooers, Tennessee
Experiment Station, Knoxville, TN, April 16. 1 p. Typed,
without signature (carbon copy).
• Summary: “Dear Professor Mooers: I have your letter of
the 12th instant and note what you have to say regarding the
varying color of the Mammoth soybean. I have looked over
our records and specimens–and in fact had looked over them
before I heard from you–and find that you are undoubtedly
right. In many cases where we planted perfectly yellow seed
at Arlington Farm the resulting progeny was greenish-yellow.
This has happened with seeds from a number of sources, so
undoubtedly the varying color is connected with the state of
maturity.
“Yours very truly, Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist, Bureau of Plant
Industry, USDA, Washington, DC.
340. Piper, C.V. 1909. Re: Sending you quarter-pound
packages of the soybean varieties you requested. Letter to
Prof. C.L. Newman, Experiment Station, West Raleigh, N.C.,
April 26. 1 p. Typed, without signature.
• Summary: “Dear Professor Newman: I have your letter
of the 16th instant relative to the soybeans you desire. I am
taking pleasure in sending you a quarter-pound package of
the following varieties:
#17253. Nuttall.
16790. Cloud.
17261. Guelph.
17268. Ito San.

17280. Mammoth.
17275. Amherst.
14954. Acme.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec.
2016. Address: Agrostologist [Bureau of Plant Industry,
Washington, D.C.].
341. Brindle: New U.S. domestic soybean variety. 1909.
Seed color: Brown and black.
• Summary: Sources: Center, O.D. 1909. Re: Request for
soybean varieties. Letter to C.V. Piper, Bureau of Plant
Industry, Washington, DC, April 1. The writer of this letter
is in Crop Production, Agric. Exp. Station, Urbana, Illinois.
He orders seed of numerous soybean varieties including No.
20407 Brindle.
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of
Plant Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 55,
75. Seed color: Brown and black. S.P.I. No. 20407. “From
Merkoechofka, Siberia, 1906... Grown three seasons. This
variety is said to be used in Siberia for human food, being
boiled with millet.” “The best varieties of soy beans (p. 75):
Medium–Brindle, 20407.” Address: USA.
342. Brooks: New U.S. domestic soybean variety. 1909.
Seed color: Yellow (straw).
• Summary: Sources: Center, O.D. 1909. Re: Request for
soybean varieties. Letter to C.V. Piper, Bureau of Plant
Industry, Washington, DC, April 1. The writer of this letter
is in Crop Production, Agric. Exp. Station, Urbana, Illinois.
He orders seed of numerous soybean varieties including No.
16789 Brooks.
Piper, C.V. 1909. Re: Soybean varieties. Letter to Prof.
A.T. Wiancko at Experiment Station, Lafayette, Indiana,
April 2. 1 p. “A year ago I sent you the following list of
varieties of soybeans: #16789. Brooks...”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 42, 75. Seed
color: Straw Yellow. S.P.I. No. 16789. “From Hangchow,
Chekiang, China, 1905... Grown four seasons. This is
said to be the bean-cake bean grown so extensively in the
Manchurian provinces and is a most valuable crop.” “The
best varieties of soy beans (p. 75): Medium late–Brooks,
16789.” Address: USA.
343. Chestnut: New U.S. domestic soybean variety.
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Synonym: Elton (Williams & Park 1917). 1909. Seed color:
Brown (russet).
• Summary: Sources: Center, O.D. 1909. Re: Request for
soybean varieties. Letter to C.V. Piper, Bureau of Plant
Industry, Washington, DC, April 1. 1 p.
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 54, 75. Seed
color: Straw yellow. S.P.I. No. 53724. “A field mass selection
in 1907... Grown two seasons.” “The best varieties of soy
beans (p. 75): Medium early–Chestnut, 20405 B.”
Welton, F.A. 1916. “Varieties of soybeans.” Ohio Agric.
Exp. Station, Monthly Bulletin. 1(4):99-101. April. Chestnut
is listed in a table of varieties of soybeans. Its size is given
as medium, color as yellow, time of maturity as early. The
retention of beans is said to be “excellent.” Williams, C.G.;
Park, J.B. 1917. “Soybeans: Their culture and use.” Ohio
Agricultural Experiment Station, Bulletin No. 312. p. 577600. March. See p. 589. “Elton (Chestnut)* (* = The Elton
was first sent out by the U.S. Department of Agriculture
under the name of Chestnut).”
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 164. “Selection from Habaro in 1907. Plants stout,
erect, maturing in about 105 days; pubescence tawny;
flowers purple, 40 to 45 days to flower; pods brown, 35 to
50 mm. long, 8 to 9 mm. wide, 6 to 7 mm. thick, 2-3 seeded;
seed russet, 7 to 8 mm. long, 5 to 6 mm. wide, 4 to 5 mm.
thick; hilum russet; germ yellow; oil 18.3%; 195,800 to the
bushel.
Morse, W.J.; Cartter, J.L. 1937. “Improvement in
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89.
For the year 1937. See p. 1187. Selection by Arlington
Experiment Farm, 1907.
Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture
and varieties.” USDA Farmers’ Bulletin No. 1520 (Revised
ed.) 39 p. Nov. See p. 8. “Chestnut–Selection (20405-B) in
1907 from the Habaro variety at the Arlington Experiment
Farm...”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 8-9. Chestnut is in the USDA Germplasm
Collection. Maturity group: III. Year named or released:
1910. Developer or sponsor: USDA. Literature: 03. Source
and other information: Selected from ‘Habaro’ in 1907 at
the USDA Arlington Farm, Virginia. Prior designation: PI
20405B. Address: USA.
344. Hongkong / Hong Kong: New U.S. domestic soybean
variety. 1909. Seed color: Black.
• Summary: Sources: Center, O.D. 1909. Re: Request for
soybean varieties. Letter to C.V. Piper, Bureau of Plant
Industry, Washington, DC, April 1. 1 p. “He orders seed of
the following varieties:... 22406 Hongkong.”

Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of
Plant Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 60.
Seed color: Black. S.P.I. No. 22406. “From Hongkong,
Kwangtung, China, 1908. Plants stout, erect, bushy; height
24 to 30 inches; medium late; pubescence tawny; flowers
both purple and white; pods scattered, shattering little, 1 3/4
to 2 inches long, tumid; seeds black, medium-sized, 7½ to 8
mm. long, oblong, slightly flattened; hilum pale; germ green.
Grown two seasons.”
Orange Judd Farmer. 1917. “Soy bean and cow pea
varieties.” 62(17):6. April 28. “The leading varieties of soy
beans for seed yield in central Illinois found in a series of
tests since 1903 are Haberlandt, Hong Kong... For those
who grow soys for seed and straw to return to the land, it is
interesting to note the varieties that gave the highest yield of
straw for a period of six years are Meyer, Hong Kong...”
Morse, W.J. 1927. “Soy beans: Culture and varieties.”
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 8.
“Introduced under S.P.I. No. 22406 from Hongkong, China,
in 1908. Plants stout, erect, bushy, maturing in about 120
days; pubescence both tawny and gray; flowers both purple
and white, 50 to 55 days to flower; pods 2 to 3 seeded; seeds
straw yellow with brown hilum, about 3,125 to the pound;
germ yellow; oil 20.5 per cent.”
Calma, Valeriano C.; Rosario, Candido V. 1951.
“A study of the adaptability to Los Baños [Philippines]
conditions of eleven varieties of soybean.” Philippine
Agriculturalist 35(7):375-78. Dec. Trials were conducted
using eleven soybean varieties, including “Hongkong,”
introduced from the USA.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987.
“USDA soybean germplasm collection inventory.” Vol. 1.
INTSOY Series No. 30. p. 12-13. Hongkong is in the USDA
Germplasm Collection. Maturity group: IV. Year named or
released: 1910. Developer or sponsor: USDA. Literature: 03.
Source and other information: From Hong Kong, China, in
1908. Prior designation: PI 22406. Address: USA.
345. Hope: New U.S. domestic soybean variety. Synonym:
Best Green (Morse 1948). 1909. Seed color: Yellow (olive).
• Summary: Sources: Center, O.D. 1909. Re: Request for
soybean varieties. Letter to C.V. Piper, Bureau of Plant
Industry, Washington, DC, April 1. 1 p. He orders seed of the
following varieties:... 17267 Hope.
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 46, 75.
“17627. Hope. The progeny of 6335 from Tokyo, Japan,
1901. Plants stout, erect, bushy; height 28 to 34 inches;
late; pubescence gray; flowers both purple and white; pods
medium large; 1 3/4 to 2¼ inches long, tumid, half crowded,
shattering little; seeds olive yellow, large, 8 to 8½ mm. long,
elliptical, slightly flattened; hilum pale; germ yellow. Grown
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nine seasons. No. 22881, also from Tokyo, is the same
variety.” “The best varieties of soy beans (p. 75): Late–Hope,
17267.”
Note: S.P.I. No. 6335 is named Green Medium by some
authors (See: Webber, Herbert J.; Orton, W.A. 1902. “Some
diseases of the cowpea. II. A cowpea resistant to root knot
(Heterodera radicicola).” USDA Bureau of Plant Industry,
Bulletin No. 17. p. 23-35. April. See p. 35).
Morse, W.J. 1948. “Soybean varietal names used to
date.” Washington, DC: Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See p.
1. “Best Green–Same as Hope.” Page 4. “Hope–P.I. 30746.”
Address: USA.
346. Morse: New U.S. domestic soybean variety. Synonym:
Siegenthaler (Morse 1948). 1909. Seed color: Yellow (olive),
hilum tawny to brown.
• Summary: Sources: Piper, C.V. 1909. Re: Soybean
varieties. Letter to Prof. A.T. Wiancko at Experiment Station,
Lafayette, Indiana, April 2. 1 p. “A year ago I sent you the
following list of varieties of soybeans:... 19186. Morse.”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 52. Seed
color: Olive yellow. S.P.I. No. 19186. “From Newchwang,
Manchuria, 1906.” Seeds olive yellow. Hilum brown.
“Grown three seasons. This variety is said to be the most
common one from which oil is extracted at Newchwang.”
Agricultural J. of Egypt. 1912. “The soya bean.”
1(2):114-15. See p. 115. The Morse soybean variety (along
with the varieties Eltum [sic, Elton] and Medium Yellow)
was planted at Giza, Egypt, on 24 June 1911. These were
the earliest known soybeans cultivated in Egypt. The
Morse variety yielded 14.5 kg per 162 square meters–about
2.6 ardebs per feddan; it gave the second best yield after
Medium Yellow (2.8 ardebs per feddan).
Bracker, E.M.D. 1920. “Soy-bean varieties.” Orange
Judd Farmer 68(1):52. Jan. 10. Eight soy bean varieties were
planted in Knox County, Illinois. “The Morse and Ebony are
among other varieties that were planted, but in the plot each
variety did not grow erect. They may, however, grow more
erect in a corn field.”
Blythe, Stuart O. 1922. “Selling soys: Linn County
[Missouri] couldn’t meet the demand for its guaranteed
product.” Country Gentleman 87(34):7, 24. Sept. 30. See p.
7. The Morse variety of soy bean, which has green seeds,
is the favorite among farmers in Linn County, Missouri.
“This preference for the Morse has resulted in Linn County
becoming known as a Morse soy-bean center.” Note: Most
publications state that the Morse variety has olive yellow
(not green) seeds.
Piper, Charles V.; Morse, William J. 1923. The soybean.

New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 51, 89, 96, 168, 171. “Introduced from Newchwang,
Manchuria, 1906. Plants stout, erect, bushy, maturing in
about 130 days; pubescence gray; flowers both purple and
white, 50 to 55 days to flower; pods gray, 35 to 45 mm. long,
8 to 9 mm. wide, 6 to 7 mm. thick, 2-3 seeded, shattering
little; seed olive yellow, 7 to 8 mm. long, 7 to 8 mm. wide,
5 to 6 mm. thick; hilum tawny; germ yellow; oil 18.1%;
149,700 to the bushel” (p. 168).
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 14-15. Morse is in the USDA Germplasm
Collection. Maturity group: IV. Year named or released:
1910. Developer or sponsor: USDA. Literature: 03. Source
and other information: From Niuzhuang, Lioaning, China, in
1920. Prior designation: PI 19186. Address: USA.
347. Pingsu: New U.S. domestic soybean variety. 1909. Seed
color: Black.
• Summary: Sources: Center, O.D. 1909. Re: Request for
soybean varieties. Letter to C.V. Piper, Bureau of Plant
Industry, Washington, DC, April 1. The writer of this letter
is in Crop Production, Agric. Exp. Station, Urbana, Illinois.
He orders seed of numerous soybean varieties including No.
18259 Pingsu.
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 51. Seed
color: Black. S.P.I. No. 18259. “From Tschang-ping-tsu,
Chihli, China, 1906... Grown four seasons. This bean is said
to be grown in the northern country as a nitrogen-supplying
crop with sorghum, corn, or millet.”
348. Shingto: New U.S. domestic soybean variety. 1909.
Seed color: Yellow (olive).
• Summary: Sources: Center, O.D. 1909. “Re: Request for
soybean varieties.” Letter to C.V. Piper, Bureau of Plant
Industry, Washington, DC, April 1. 1 p. He orders seed of
several varieties, including No. 21079 Shingto.
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 57, 75.
Seed color: Olive yellow. S.P.I. No. 21079. “From Tieling,
Manchuria, 1907... Grown three seasons. This variety is said
to be used to produce bean oil and bean cake.” “The best
varieties of soy beans (p. 75): Medium–Shingto, 21079.”
Kiesselbach, T.A. 1915. “Soy beans and cowpeas.”
Nebraska Agric. Exp. Station No. 150. 31 p. Distributed
April 6. See p. 13. Shingto is listed as a variety tested by the
Government in 1909. A number of tables on pages 13-17
list statistics such as date planted, date ripe, number of days
required to mature, yield of beans per acre (bushels), etc.
Shingto’s 6-year average yield (1909-1914) was 13.67 bu/
acre.
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Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 16-17. Shingto is in the USDA Germplasm
Collection. Maturity group: III. Year named or released:
1910. Developer or sponsor: USDA. Literature: 3. Source
and other information: ‘Shing Toa’ From Tieling, Liaoning,
China, in 1907. Prior designation: PI 21079. Address: USA.
349. Taha: New U.S. domestic soybean variety. 1909. Seed
color: Black, hilum olive yellow.
• Summary: Sources: Center, O.D. 1909. Re: Request for
soybean varieties. Letter to C.V. Piper, Bureau of Plant
Industry, Washington, DC, April 1. The writer of this letter
is in Crop Production, Agric. Exp. Station, Urbana, Illinois.
He orders seed of numerous soybean varieties including No.
21999 Taha.
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 58, 75.
Seed color: Black with olive saddle. S.P.I. No. 21999. “From
Boshan, Shangtung, China, 1907... Grown two seasons.
This is said to be a rare variety of soy bean, used by the
higher classes of Chinese as a vegetable in soups.” “The best
varieties of soy beans (p. 75): Medium late–Taha, 21999.”
Welton, F.A. 1916. “Varieties of soybeans.” Ohio
Agric. Exp. Station, Monthly Bulletin 1(4):99-101. April.
See p. 100. Taha is mentioned as one of 25 varieties tested
at the main station at Wooster. A table enumerates Taha’s
characteristics: Seed size = medium; seed color = black and
yellow; time of maturity = late; retention of beans = good;
4-year average yield per acre of grain = 21.64 bushels, straw
= 2,915 pounds (highest of all 25 varieties tested).
Note: The plant introduction record states: 21999.
“Received through Mr. F.N. Meyer, agricultural explorer for
this Department at the Plant Introduction Garden, Chico,
Cal., February 12, 1908. From Boshan, Shantung, China.
‘(No. 799a, Sept. 18, 1907.) A rare variety of soy bean,
sparsely grown near Boshan. Chinese name Ta ha tau. Used
by the higher classes as a vegetable in soups.’ (Meyer.)”
Thus it was used in soups as a green vegetable soybean.
350. Worden, Alton M. 1909. Farm correspondence: Soja
beans for hay and grain. Atlanta Constitution (Georgia). May
3. p. 10.
• Summary: “Dear Editor:... The next question is: If we
feed, what is the most profitable product of the farm for
feeding? Several years’ extensive experimenting with corn,
clover, cow peas, turnips, rape, millet, oats, rye, etc. has
convinced me fully that the ‘soy’ (or soga [soja]) bean is one,
if not the most desirable, crop for farmers in our latitude,
and especially at and above our latitude to raise for stock
feeding. It makes more nearly a ‘balanced ration’ for most
all domestic stock, than any other grain. They are more
cheaply and easily raised and harvested than any other grain

crop. They will stand light frost, spring or fall, far more than
cow peas, corn,... The early sorts will mature earlier and in
shorter time than most any other crop. They can be sown
earlier than cow peas or corn, and will mature well if planted
later. The state experiment station at Knoxville University
of Tennessee reports that ‘extreme early sorts, “Ito San,”
early Japan, etc., matured in 70 to 94 days, while the
mammoth yellow, hollybrook, Tokyo [sic, Mammoth Yellow,
Hollybrook, Tokio], and others took from 90 to 146 days.
The late plantings matured more quickly than those planted
earlier, even of the same varieties, some as late as August 6,
made good crops of grain, over 13 bushels in 84 days, while
planted July 30, made 22.2 bushels in 74 days.’” He cites
much additional evidence in support of the soy bean.
“Comment by the editor: The above article, though
rather extended, is welcome, and I commend it to the careful
reading of farmers... seeds were first distributed in this
country by the department of agriculture [USDA] under the
name of Japan pea. From fifteen to twenty years ago [i.e.,
about 1889-1894] a revival of interest in the plant occurred
and much seeds were sold and many Georgia farmers planted
them under the present name.” Address: Altamont Range,
Tullahoma, Tennessee.
351. Mooers, C.A. 1909. Re: The Tokyo, Acme and
Haberlandt soy beans. Letter to Mr. C.V. Piper, Bureau of
Plant Industry, U.S. Dept. of Agriculture, Washington, D.C.,
May 4. 1 p. Typed, with signature on letterhead.
• Summary: “My Dear Sir: Perhaps it would be well for you
to send all the Tokyo, Acme, and Haberlandt soy beans here
for distribution. I am satisfied that we can make good use of
them.
“In regard to the China varieties, perhaps it would be
well to say ‘after you’ for this time. We probably have as
much on hand as we can well attend to, and later on if you
find some of them valuable we can give you a good trial.
“After talking with Professor Morgan I think I can
account for some of your Haberlandt seed. Colonel
Thompson, our Commissioner of Agriculture, has received
a bushel; also W.P. Ridley of Columbia. I think you merely
overlooked the fact that several lots had, by your kindness,
been sent out as we requested. So please send the balance
here.
“Thanking you in advance, I am,
“Very truly yours, C.A. Mooers.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Chemist and Agronomist, Univ.
of Tennessee Agric. Exp. Station, Knoxville, TN.
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352. Piper, C.V. 1909. Re: Brownie and Baird soybeans.
Letter to Prof. C.A. Mooers, Tennessee Experiment Station,
Knoxville, TN, May 10. 2 p. Typed, without signature
(carbon copy).
• Summary: “Dear Professor Mooers: In your Bulletin #82
you have listed the Brownie soybean under Agrostology
#1542. You sent me a sample of this seed on my request.
I have just been looking at it, and note that it is not the
Brownie variety, but the Baird. Agrostology #1542 is the
same as S.P.I. #6414. This was a mixture of the two varieties
which were later grown under the Nos. 9417 and 17256. Two
years ago we separated these, calling the Brownie #17256
and renumbering the Bair 22333. Of course, the matter of
numbers is of little importance, but your variety is the Baird
and not the Brownie. The Brownie was included among
those sent you this year.
“I should like, if possible, to ascertain the history of the
variety that you have been growing for the past three years
or more under the name of ‘Medium Yellow’. I find that this
has been grown by a number of Experiment Stations under
this name. It seems to be identical with S.P.I. #12399, which
is the progeny of #4912. Agrostology #1169 is also part of
the progeny of this same lot. The other numbers that Mr.
Ball had included under Hollybrook are apparently distinct,
though very closely related. I should like to ascertain where
you originally obtained your Medium Yellow seed. I am
anxious to see whether it traces back to one of the S.P.I.
introductions or not.
“Among the seeds that I sent both Knoxville and
Jackson were packets of #24610. This variety we got from
Mr. S.J. Leavell, of Trenton, Kentucky. It is a selection
he has made from the Mammoth, and is apparently only a
brown-seeded variety of Mammoth, just as Early Brown is
nothing but a brown-seeded form of Ito San. I am calling
your attention to this so you can grow it alongside the
Mammoth for accurate comparison. Mr. Leavell reports that
with exactly the same treatment it outyielded Mammoth by
50%; so we may have something particularly good in this
variety. We have dubbed it ‘Trenton’.
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Trenton.
“Yours very truly, Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist, Bureau of Plant
Industry, USDA, Washington, DC.
353. Mooers, C.A. 1909. Re: Reply concerning Brownie,
Baird, and Medium Yellow. Letter to Mr. C.V. Piper, Bureau
of Plant Industry, U.S. Dept. of Agriculture, Washington,

D.C., May 12. 1 p. Typed, with signature on letterhead.
• Summary: “My Dear Sir: I was pleased to get your recent
letter calling my attention, among other things, to the error in
calling Agrostology No. 1542 Brownie instead of Baird.
“In regard to the origin of our Medium Yellow, I am
afraid that I will be unable to give you any information. I
think it was probably obtained when Professor Soule was
Director. At any rate, the seed was at the Station when I
began my work as agronomist. I have not been able so far to
find out anything further about it, but will keep the matter in
mind and may be able to give you some information later.
“Agrostology No. 1169 may have been obtained from
the progeny of 4912, but is evidently a distinct variety.
“I am glad you called my attention to the fact that 24610
is similar to Mammoth Yellow, for my past experience
indicates that in order to get the best comparison between
two varieties they should be planted side by side. In this
connection I may say that I have planted Ito San and Early
Brown in this way on different occasions. The foliage and
habit of growth of these varieties are certainly very much
alike. The Early Brown, however, not only differs in color of
seed, but grows somewhat taller and is a little later than Ito
San. Were it not for the differences in the color of the seed I
would say that they were two strains of the same variety.
“We have just received a very pleasant visit from Mr.
Oakley of your Bureau, and as a result I think we will
undertake further cooperative work. He mentioned, among
other things, a frost-resistant pea, or bean, but I do not recall
the name. He said that you would be glad for us to give it a
trial. We are in need of something of this kind to be grown
with spring oats. Canada field peas are not sufficiently
resistant to hot weather to use satisfactorily under our
conditions.
“Yours very truly, C.A. Mooers.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Chemist and Agronomist, Univ.
of Tennessee Agric. Exp. Station, Knoxville, TN.
354. Piper, C.V. 1909. Re: Sending you Acme and Tokio
soybean varieties. Letter to Prof. C.A. Mooers, Tennessee
Experiment Station, Knoxville, TN, May 15. 2 p. Typed,
without signature (carbon copy).
• Summary: “Dear Professor Mooers: I am having sent to
you today eight bushels (480 pounds) of Acme soybeans,
#14954, and three bushels (180 pounds) of Tokio, #17264.
There ought to be two or three hundred pounds of Haberlandt
soybeans some place in the warehouse, and if we can find
them I will send them to you at once.
“Yours very truly, Agrostologist.”
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Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist, Bureau of Plant
Industry, USDA, Washington, DC.
355. Piper, C.V. 1909. Re: I have received no answer from
you in connection with previous letters. Letter to Prof. J.F.
Duggar, Experiment Station, Auburn, Alabama, May 24. 2 p.
Typed, without signature (carbon copy).
• Summary: “Dear Prof. Duggar: I have your letter of the
19th instant relative to soybeans. I have received no answer
from you in connection with previous letters, and, therefore,
supposed you were unable to grow additional varieties this
year. I regret this the more as many of our best new varieties
are exhausted [out of stock]. I could send you a long list
of more or less inferior varieties in case you should be
interested in growing them, but assume that you are not. I am
taking pleasure in sending you seed as follows:
“#20797. Riceland, Package.
“#17862. Sherwood. 4 lbs.
“#19981.–4 lbs
“#17252. Flat King. 2 lbs.
“#17254. Ebony. 2 lbs.
“#17263. Austin. 2 lbs.
“#17264. Tokio. 4 lbs.
“#22333. Baird. 2 lbs.
“#22379. Swan. 2 lbs.
“#23232. Barchet. 1 lbs.
“#23236. Barchet. 1 lbs.
“The number 20797 is a package that was grown
at Biloxi last season. The two numbers of Barchet are
extremely similar in habit. I think it is worth an effort to
adapt these varieties to your conditions if possible, as they
are certainly most desirable from a hay standpoint.
“Our number of the Tokio, 17264, the variety you are
growing under #17267, is somewhat different and we are
calling it Hope.
“I might add that we have a considerable number of
varieties obtained during the past winter which we have
never yet grown. If you should be interested in growing
these, and can do so, I shall be glad to send you seed.
“Yours very truly, Agrostologist.”
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Swan.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.

Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist.
356. Swan: New U.S. domestic soybean variety. 1909. Seed
color: Yellow (straw).
• Summary: Sources: Piper, C.V. 1909. Re: I have received
no answer from you in connection with previous letters.
Letter to Prof. J.F. Duggar, Experiment Station, Auburn,
Alabama, May 24. 2 p. “I am taking pleasure in sending you
seed as follows:
“#20797. Riceland, Package.
“#22333. Baird. 2 lbs.
“#22379. Swan. 2 lbs.”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 59, 75.
Seed color: Straw yellow. S.P.I. No. 22379. “From Canton,
Kwangtung, China, 1908... Grown two seasons.” “The best
varieties of soy beans (p. 75): Medium–Swan, 22379.”
Krauss, F.G. 1911. “Leguminous crops for Hawaii.”
Hawaii Agric. Exp. Station, Bulletin No. 23. 31 p. Sept. 20.
Page 26 states: Group I. Culinary Varieties–”Same height as
No. 573 but more compact and seed larger and less flattened,
85 seeds, 13 grams.”
357. Trenton: New U.S. domestic soybean variety. Synonym:
Butter Ball (Morse 1948). 1909. Seed color: Brown.
• Summary: Sources: Piper, C.V. 1909. Letter to Prof. C.A.
Mooers, Tennessee Experiment Station, Knoxville, TN, May
10. “... it outyielded Mammoth by 50%; so we may have
something particularly good in this variety. We have dubbed
it ‘Trenton’.”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 70. Seed
color: Brown. S.P.I. No. 24610. “From Trenton, Kentucky...
Grown one season.”
358. Mark Lane Express Agricultural Journal and Live Stock
Record (Farmer’s Express, London). 1909. Soya beans and
soya cakes. 100(4054):667. June 7. See also Experiment
Station Record 21:474 (1909). [1 ref]
• Summary: This is a detailed summary of a “communication
which Professor Gilchrist, of Armstrong College, has sent
to the press.” “Trials to test the comparative feeding value
of soya and decorticated cotton cakes have been carried out
at Newton Rigg, the Cumberland, and Westmorland Farm
School, under the supervision of the manager, Mr. W.T.
Lawrence.
“Soya cake is produced from soy or soya (soja) beans
(from which some of the oil is extracted), which are
now being extensively imported from Manchuria to this
country.” “Soya cake” was found to be slightly superior to
“decorticated cotton cake” for milk production. Six cows
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were fed for 6 weeks on each protein supplement. The basal
ration consisted of hay, oatstraw, crushed oats, and roots.
Concerning milk production, there was a slight advantage in
favor of the soya cake but it was too small to be considered
significant. Both feeds also gave similar results in terms
of the fat content of the milk. The cows, however, gained
somewhat more weight while they were being fed the soya
cake than they did on the decorticated cotton cake.
“Soy, soja, or soya beans have been known in China
and Japan for a considerable time. Soy (shoyu), the
universal condiment in Japan, is prepared from soy beans,
mixed in equal quantities with either wheat or barley. The
British Oil and Cake Mills, Ltd., Hull, inform me that
about 400,000 tons of these have been sold to this country
within the past few months for delivery till the end of the
year, of which 50,000 tons have now arrived, and a steady
supply is anticipated in the future. Three qualities of these
are now imported:–The Sakura, which are said to be the
best, being shipped from Dalny [Manchuria], the Harbin
from Vladivostock [Vladivostok], and the Hankow from
Shanghai.”
“Soya or soja meal is being sold in this country, which
is soya beans from which the greater part of the oil has
been extracted. This may contain as little as 1.5 per cent
of oil, while the albuminoids and other constituents are
consequently increased.
“Soya cake is now sold in the Newcastle district at about
£6 15s. to £7 a ton.”
Note 1. This is the earliest English-language document
seen (Sept. 2016) that uses the term “soja meal” to refer to
ground, defatted soybeans.
Note 2. This is the earliest document seen about feeding
“soya cake” to dairy animals.
Note 3. This is the earliest document seen (Sept. 2004)
that mentions “Sakura,” which appears to a grade or quality
of soybeans, rather than a soybean variety name. “Sakura”
is not used as either a grade or soybean variety name in the
USA. Address: Armstrong College, England.
359. Piper, C.V. 1909. Re: Chemical analyses of a number
of varieties of soy beans. Letter to Prof. C.A. Mooers,
Tennessee Experiment Station, Knoxville, TN, June 24. 2 p.
Typed, without signature (carbon copy).
• Summary: “Dear Professor Mooers: In your Bulletin
#82 on page 97 is given chemical analyses of a number of
varieties of soy beans. The first of these is the Haberlandt.
Will you kindly inform me what the S.P.I. number of this
is, as I am in doubt whether it is the analysis of the true
Haberlandt or of the Austin variety.
“Yours very truly, Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural

Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist, Bureau of Plant
Industry, USDA, Washington, DC.
360. Mooers, C.A. 1909. Re: The analysis of Haberlandt.
Letter to Mr. C.V. Piper, Bureau of Plant Industry, U.S. Dept.
of Agriculture, Washington, D.C., June 28. 1 p. Typed, with
signature on letterhead.
• Summary: “My Dear Sir: The Haberlandt, the analysis
of which is given in Bulletin 82, page 97, of this station, is
1539, which you have named Austin.
“Very truly yours, C.A. Mooers.”
Note: Near the bottom of this letter, after he received
it, Prof. Piper typed the following: “Mr. Westgate: In the
table of analyses of soybeans copied from the Bulletin of the
Tennessee Experiment Station, the variety called Haberlandt
is not that but the Austin. Therefore, in the Bulletin change
the name Haberlandt to Austin in this table.
“Piper.”
Below Piper’s name is handwritten: “Attended to,”
followed by Mr. Westgate’s illegible initials.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Chemist and Agronomist, Univ.
of Tennessee Agric. Exp. Station, Knoxville, TN.
361. Ruhräh, John. 1909. The soy bean in infant feeding;
Preliminary report. Archives of Pediatrics 26:496-501. July.
• Summary: This pioneering paper was read before the
Twenty-first Annual Meeting of the American Pediatric
Society, Lenox, Massachusetts, May 28, 1909. “The soy
bean (glycine hispida), sometimes incorrectly called the soja
bean, is an annual leguminous plant which originally grew
in a wild state from Cochin China to the south of Japan and
Java.”
There follows a brief but accurate history of the soy
bean. “In 1875 Professor Haberlandt began a series of
investigations with this plant in Austro-Hungary, and in his
work published in 1878 he urges the importance of the soy
bean as a food both for man and animals. After his death,
which occurred in 1878, very little notice was taken of the
soy bean in Hungary and the prophecy that he made for its
future failed.”
“As early as 1829 Thomas Nuttall wrote an article in the
New England Farmer concerning the bean as a valuable crop
for this country. The Perry expedition to Japan also brought
back soy beans, but until the last fifteen or twenty years the
plant was known only as a curiosity.”
“The plant is grown in America, but is used chiefly
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for the purpose of a forage crop and comparatively little
reference has been made to its use as food for man.” The
plants “bear a remarkable number of beans and the flowers
are self-pollinated, making the yield independent of insects.
The bean may be easily grown in Maryland. I am indebted
to three friends for experimenting with this plant in their
gardens and obtaining good crops...”
Note 1. This is the earliest document seen (May 2009)
that mentions soybean pollination–quite remarkable since
it is by a pediatrician writing about a completely different
subject. It is also the earliest document seen (May 2009) that
uses the term “self-pollinated” (or self-pollinating, etc., with
or without the hyphen) in connection with soybeans.
“At the present time there are seven varieties handled
by seedsmen, and some twenty-two distinct varieties are
known.” The varieties Mammoth Yellow, Hollybrook, and
Ito San have been used in infant feeding experiments. “The
other varieties are the Guelph (green), the Samarow (green),
the Ogemaw (brown), and the Buckshot (black). All of these
latter may be grown in the north.”
“I am indebted to Mr. Frank N. Meyer, agricultural
explorer for the Department [U.S. Department of
Agriculture], for information concerning the use of the beans
in the East...”
“Some varieties are grown exclusively for the oil they
contain and its is used for culinary, illuminating [in lamps]
and lubricating purposes, the residue left after the oil has
been expressed being used for fertilizer and also as food
for animals. The light-colored beans are eaten in soups and
the pods are sometimes picked green, boiled, and served
cold with a sprinkling of soy sauce. The green varieties are
often pickled in brine and eaten moist or dried with meals as
promoters of appetite; the same varieties are often slightly
sprouted, scalded and served with meals in winter time as
a green vegetable.” Also mentions “natto, tofu, miso, yuba,
and shoyu.” When making tofu: “The filtrate is a white,
opaque, milky liquid with a taste similar to malt. This soy
bean milk has a composition nearly the same as that of cow’s
milk” (as shown in a table) (p. 498-99).
“The soy beans are sometimes roasted and then used as
a substitute for coffee” (p. 499)
“The fact that the soy beans contain little or no starch
suggested to Dujardin-Beaumetz that they be used as a
food for diabetics. The soy bean flour has been placed on
the American market, but was withdrawn owing to the fact
that according to the manufacturers it contained 8 per cent.
carbohydrate. It contains much less carbohydrate, however,
than any of the other diabetic foods.”
“As regards the use of the beans in infant feeding it
seemed to me that soy bean gruel or milk, either alone or
with cow’s milk, might be of value in feeding several classes
of cases, viz., of marasmus and malnutrition, as a substitute
for milk in diarrhea, and in intestinal and stomach disorders,
and in diabetes mellitus.”

The writer had hoped to conduct experiments and make
a more complete clinical report but several misfortunes
attended his efforts to secure the beans. “My first crop was
eaten by rats, my second moulded in the pods owing to some
unusually damp weather, and insects ate about two-thirds of
my last crop. Fortunately, the beans may now be obtained
from Messrs. T.W. Wood & Son, Richmond, Virginia.
“So far the gruel has been prepared by soaking the beans
over night, stirring to remove the envelope surrounding
the bean. Three times the amount of water is added to the
beans and they are boiled until a smooth gruel results. This
is strained if necessary [to make real soymilk]. This has the
odor and taste of malt, but with the addition of a little salt is
well taken, especially after the first bottle or two. The gruel
is retained unusually well and seems to be easily digested.
The stools are not more frequent than with other foods. The
stools are light brown in color like those from malted milk.
This soy bean gruel has nearly the same food value as milk
and for certain children may need further dilution. About
the same size feedings should be used as if milk were being
given. Five percent sugar may be added to increase the fuel
value.
“I have not used the beans in a sufficiently large number
of cases nor over sufficient periods of time to justify any
further statements at this time, but I do feel that properly
used they will be a most valuable addition to the dietary of
the sick infant. Grinding them to a bean meal would simplify
matters very much, and, if success attends their use, a soy
bean meal could easily be prepared.
“I hope to be able to make a second report at the next
meeting and have called your attention to the bean in hope
that other members may try them and report at the same
time.”
Note 2. This is the earliest document seen (Aug.
2020) that suggests the use of a soybean preparation as an
alternative to milk for infants who do not tolerate cow’s
milk.”
Note 3. This is the earliest document seen (Aug. 2003)
concerning the actual feeding of soymilk to infants or
children, or concerning a soy-based infant formula. The
author was the world’s first pediatrician to use soybeans in
infant feeding, and did the first U.S. studies with soyfoods
and human nutrition.
Note 4. This is the earliest English-language document
seen (Aug. 2013) that uses the term “substitute for milk” to
refer to soymilk.
Note 5. This is the earliest English-language document
seen (Nov. 2002) that uses the word “malnutrition” in
connection with soyfoods.
Note 6. Pediatrician Herman F. Meyer (1960, p. x)
published a long poem by Dr. John Ruhräh titled “A Simple
Saga of Infant Feeding,” which described the history and
present status of infant feeding. Meyer described Ruhräh as a
“philosopher, teacher, poet, pediatrist [pediatrician] and able

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 193
historian.”
The following photo of Dr. John Ruhräh (1872-1935)
was taken in about 1914. Born in Chillicothe, Ohio, he
was a graduate of the College of Physicians and Surgeons
(Baltimore, 1894), did post-graduate work at Johns Hopkins,
the Pasteur Institute, Paris (1897), and in other European
schools (1900-1901), and was quarantine physician of the
port of Baltimore (1898-1900), where he became Professor
of pediatrics in the University of Maryland Medical School
and in the College of Physicians and Surgeons.
His autograph is shown below his photo. Address: M.D.,
Baltimore, Maryland.
362. Milling (Liverpool). 1909. A new British industry. Soya
beans. Their cultivation and manufacture. Their wonderful
food value. Great possibilities. 33(9):290, 292. Aug. 28.
Also printed in 1910 as Soya Beans, a 27-page booklet
by Northern Publishing Co. in Liverpool., Liverpool.
Extensively quoted by Sawer 1910 (p. 27) and 1911 (p. 212).
[1 ref]
• Summary: “The firms which first entered the export trade
in Soya beans in quantity were Messrs. Nathanson (Russia)
and Messrs. Mitsui and Co. (Japan). Several English firms
have also entered the trade, and among these must be
mentioned Messrs. S. Macgregor and Co., and Messrs.
Jardine, Mathieson [Matheson] and Co. We believe that
Messrs. [John] Bibby, of Liverpool, were one of the first
British importers of Soya beans, that firm having received a
considerable quantity last year [1908]. It was not until last
Spring, however, that consignments arrived in this country in
large cargoes. Up the present time the imports in 1909 have
been estimated at about 300,000 tons. This is a large total for
the first year of general crushing, and shows that the trade is
certainly to be largely increased, providing that Manchurian
exporters can secure the beans, and of this there does not
appear to be any doubt.”
The yellow Sakura soybean variety shipped from Dalny
appears to be the best quality and commands a price of
about 2/6 per ton more than small yellow varieties such as
the Harbin variety shipped from Vladivostok or the Hankow
variety shipped from Shanghai. “The black Soya bean
appears to be the richest in oil, while analysis proves it to
contain a large percentage of albuminoids and phosphates.
“The analysis of the ordinary yellow Soya bean, made
by Mr. Alfred Smetham, F.I.C., F.C.S., of Brunswick
Street, Liverpool, shows an average of about the following
constituents:–Water 12 per cent., oil 17 per cent.,
albuminoids (protein) 38 per cent., carbohydrates 22 per
cent., fibre 5 per cent., ash 5 per cent., and sand 1 per cent...
“Mr. Smethan, in a pamphlet he has prepared for the
Annual Journal of the Royal Lancashire Agricultural Society
for 1909, gives a number of analyses of Soya beans, besides
the products of oil and flour millers generally. Some of
our readers will be interested to learn that the Chinese in

Liverpool have regularly imported various kinds of Soya
beans, which are sold in the Chinese shops for human food.
We understand that the method of cooking them is very
similar to the British plan of steeping and boiling dried
peas. In China the beans, after having had the oil extracted
from them, are used for feeding pigs and cattle, as well as
for manuring the land. The beans have long been known
in Japan, where they are made into a favourite condiment
known by the name of Shoyu, the meal from the beans being
mixed with meal from either wheat or barley.”
The oil is of a superior kind and finds a ready sale
at high prices for a great variety of purposes, including
the manufacture of margarine and other edible goods, the
manufacture of fine toilet soaps and paint oils. Note 1. This
is the earliest document seen (May 2020) concerning the use
of soybean oil in margarine.
“We hear that the Japanese are extracting the caseine
[casein] from Soya beans, using it as a substitute for milk. It
is said that this vegetable milk is produced by extracting the
juice. The preparation, according to the Java Times, is a very
popular drink among the poorer classes of China and Japan.
In making the milk the beans are first softened by being
soaked and then boiled in water. The liquor is secured by
straining and is similar to cow’s milk in appearance, but has
a different composition, which renders it highly suitable for
use in tropical countries...
“The most interesting use to which the bean can be
put, from a corn miller’s point of view, is the production
of flour for bread-making purposes. This has been done by
a Hull firm who recommend that the Soya flour be mixed
with wheat flour in the proportion of one of the former and
four or five of the latter. We have obtained a sample of Soya
flour and blended it with white flour. After baking a loaf it
was seen that the top broke but the crumb was all that could
be desired. The flavour of the loaf was superior to that of
average brown bread. The Soya flour cannot be bleached;
therefore, it would not be suitable for white bread making.
We think that a proportion of Soya flour might be blended
into the millers’ brown meal with advantage, because of its
great food value and its flavour. Further mention is made of
Soya beans and flour in our editorial notes.
“Just as we go to press a gentleman called at this office
and showed us a Soya bean pod which had been plucked
from plants raised in South-West Lancashire [England]. It
was fully ripe and contained four beans... Soya beans, he
informs us, have been grown before in this country as an
experiment though without much success.”
Note 2. This is the earliest document seen (March
2014) that mentions Mitsui & Co. (a major Japanese trading
company) in connection with soybean exports to England.
363. Stevens, F.D. 1909. Re: Condition of soybeans. Letter to
Prof. C.V. Piper, Dep. of Agriculture, Washington, DC, Sept.
6. 2 p. Handwritten, with signature on letterhead.
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• Summary: “Dear Mr. [sic] Piper: I have just returned from
a two weeks trip to my home in Michigan, and have your
letter of August 31, I shall be very glad indeed to see you
when you come south, and shall be on the lookout for you.
“Upon my return I made a trip over the soybean plots
and find some of them already to [sic, too] mature to cut with
the mower, in fact one kind is already shelling badly so I will
be forced to pull by hand tomorrow and flail them out. The
majority of the plots can stand longer, but you will find me
working in them when you arrive.
“I had some seed of the Mammoth Yellow which were
grown on the Station last year and which I planted along with
the others this year. I find three of the varieties you sent me
to resemble them very much. They are now about 3 feet high
and green, in spite of the dry, hot windy weather we have had
continuously for three weeks or more. I believe these to be
the best, for forage and perhaps for seed, of the varieties tried
here. They do not break down under hot dry weather, and are
still early enough so that I must pull them, which I expect to
start doing this P.M. So far as seed production I think all of
the varieties are going to do very well.
“Many planters who have seen the plots are going to try
them next year. All seem to take them, especially to those
spoken of in the first paragraph of this letter.
“Soybeans and cow peas were planted June 1 and 2. I
am sure that I will make seed on the later maturing varieties
of the soya, and am sorry that the early ones we to pieces
so badly during my absence. I think probably some of them
would be of more value than I can now give in that they
could have been handled previous to cotton picking time.”
“If you find it convenient I should be very glad to have
you visit me on this trip.
“Yours very truly, F.D. Stevens.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Director and Secretary,
Canebrake Agric. Exp. Station, Uniontown, Alabama.
364. Stevens, F.D. 1909. Re: More about condition of
soybeans. Letter to Prof. C.V. Piper, Dep. of Agriculture,
Washington, DC, Sept. 8. 2 p. Handwritten, with signature
on letterhead.
• Summary: “Dear Prof. Piper: Upon my return from my
vacation I wrote you in a general way about the Soybeans.
On account of the long dry spell during Sept. many of the
varieties seemed to go to pieces pretty badly, in fact much
worse than I had expected them to. Of those you sent I
believe only three, possibly four would be fit to save for
forage. Numbers 25162; 25093; and 14953 resemble very

much the Mammoth Yellow, seed of which I saved last year.
In all of these the pods are well formed and seed are just
forming. They will probably be ready to gather [harvest]
about the time you will be here, providing, you think it
possible to come. These are all 3 feet high at least, are of a
rich green color, and shade the ground completely.
“Number 23336 seems to show a tendency to twine. It
is now in flower, no pods having yet formed. It is of a lighter
color than those above referred to, and shows the same
tendency to rust. For forage purposes it would stand second
to the above of the varieties tried here.
“All the other varieties I find lost their leaves more or
less during my absence so that it would be impossible to cut
and cure them. Number 17254 is shelling out very badly to
harvest to be followed by oats or other [taller?] winter crops.
“One variety you sent is just now in flower. I hardly look
for it to produce seed though it may providing we have a late
frost.
“I shall look for you in the course of a week or so and
hope to show you some of the agricultural advantages of this
section.
“Yours sincerely, F.D. Stevens.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Director and Secretary,
Canebrake Agric. Exp. Station, Uniontown, Alabama.
365. Piper, Charles V.; Nielsen, H.T. 1909. Soy beans.
Farmers’ Bulletin (USDA) No. 372. 26 p. Oct. 7. Revised in
1916. [10 ref]
• Summary: Contents: Introduction. Climatic and soil
requirements of soy beans. Varieties of soy beans (12):
Mammoth (yellow); Hollybrook (yellow); Ito San (yellow);
Guelph (green); Buckshot (black); Ogemaw (brown);
Wisconsin Black; Wilson (black); Meyer (mottled black
and brown); Austin (greenish yellow); Haberlandt (yellow);
Riceland (black). The culture and planting of soy beans. The
inoculation of soy beans. Soy beans for hay: Curing the hay.
Soy beans for pasturage. Soy beans in mixture: Soy beans
and cowpeas, soy beans and sorgo, soy beans and millet, soy
beans and corn. Soy beans for ensilage. Soy beans for grain.
Soy beans in rotations. Feeding value of soy beans: Feeding
value for sheep, feeding value for dairy cows, feeding value
for hogs. Storing soy-bean seed. Comparison of soy-bean
grain and cotton-seed meal. Comparison of soy beans and
cowpeas. Summary.
The bulletin begins: “The soy bean, also called the
‘soja bean’ (fig. 1), is a native of southeastern Asia, and has
been extensively cultivated in Japan, China, and India since
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ancient times. Upward of two hundred varieties are grown
in these countries, practically every district of which has
its own distinct varieties. The beans are there grown almost
entirely for human food, being prepared for consumption
in many different ways. Their flavor, however, does not
commend them to Caucasian appetites and thus far they have
found but small favor as human food in either Europe or
America.
“As a forage crop, however, soy beans have become
of increasing importance in parts of the United States,
especially southward. They have been tested at most of the
State agricultural experiment stations, and it is clear that
their region of maximum importance will be south of the
red clover area and in sections where alfalfa can not be
grown successfully. They thus compete principally with
cowpeas, but as cultivation is usually required they fill a
somewhat different agricultural need. Their culture has
greatly increased in recent years, especially in Tennessee,
North Carolina, Virginia, Maryland, Kentucky, and the

southern parts of Illinois and Indiana [though no statistics
are given]. It seems certain that the crop will become one
of great importance in the regions mentioned and probably
over a much wider area. The earlier varieties mature even in
Minnesota, Ontario [Canada], and Massachusetts.”
“Soy beans are also decidedly drought resistant, much
more so than cowpeas, and but for the depredations of
rabbits would be a valuable crop for the semiarid West.
Rabbits are exceedingly fond of the foliage, and where they
are numerous it is nearly useless to plant soy beans unless
the field can be inclosed [sic] with rabbit-proof fencing.”
At the present time seven varieties of soy beans are
handled by American seedsmen: Mammoth (yellow seeds),
Hollybrook (yellow), Ito San (yellow), Guelph (also called
Medium Green, Medium Early Green, Large Medium
Green), Buckshot (black; a very early variety handled by
northern seedsmen), Ogemaw (brown), and Wisconsin
Black. A detailed description, with a photo showing the seeds
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and pods, is given of each. The best of the new varieties,
most of which will be available in 1910, are: Wilson (black),
Meyer (mottled black and brown), Austin (yellowish green),
Haberlandt (yellow; the seed is considerably larger than that
of any of the other yellow-seeded varieties), and Riceland
(black).
“During the past three years more than two hundred
additional varieties have been introduced from China, Japan,
and India, most of which have already been sufficiently
tested to give some idea of their value. Many of the new
varieties are so superior in various respects that they are
certain to replace all of the above-named varieties except
Mammoth and, perhaps, Ito San.”
A table (p. 23) gives a nutritional analysis of seven
varieties of soy beans: Austin, Ito San, Kingston, Mammoth,
Guelph, Medium Yellow, Samarow.
Illustrations (line drawings) show: (1) A typical soybean plant with leaves, pods, roots and nodules (p. 5, by
Boetcher).
(2) A bunching attachment on an ordinary mower for
bean harvesting (p. 19). Photos show: (1) A plant of the
Mammoth variety of soy bean (p. 6). (2) Seeds and pods
of seven varieties of soy beans (full size; p. 8). (3) A man
standing in a field of the Mammoth variety of soy bean in
North Carolina (p. 9).
(4) Roots of a Mammoth variety of soy bean with
characteristic nodules (p. 13).
Note 1. This is the earliest document seen (Nov. 2016)
stating that USDA has tested nearly 200 soy bean varieties
during the past three years.
Note 2. This is the earliest publication seen (April 1917)
in which H.T. Nielsen is an author.
Note 3. This is the earliest publication seen about
soybeans (April 1917) in which H.T. Nielsen is an author.
Address: 1. Agrostologist in Charge; 2. Scientific Asst. Both:
Forage Crop Investigations, USDA Bureau of Plant Industry,
Washington, DC.
366. Piper, C.V. 1909. Re: Interested in your comments on
soybeans. Letter to Prof. F.D. Stevens, Experiment Station,
Uniontown, Alabama, Oct. 12. 1 p. Typed, without signature
(carbon copy).
• Summary: “Dear Mr. Stevens: This is to again
acknowledge the receipts of your letters of Sept. 6th and
8th in reference to the soybeans. I was very much interested
in the soybeans at Baton Rouge, where Hollybrook and
Mammoth seem to do best. For some reason, most of the
soybeans there, and all of the late ones, failed to fill their
pods. I am unable to account for this phenomenon, and
wonder if you had any similar experience at Uniontown.
From the data I have obtained this year, I am convinced
that you should grow only the late varieties of soybeans:
those that mature in about the same period as the Mammoth.
We have a number of varieties that are very much later

than the Mammoth, which I would like you to try in a
small way next year, even if only in rod rows. For general
purposes, however, I think you will find the Mammoth very
satisfactory. I should like to hear from you further in regard
to Number 23336. The value of this variety, I should think,
would be primarily for hay, but it is doubtful if soybeans
could be grown by the farmers for that purpose alone.
“Yours very truly, Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist [USDA].
367. Piper, C.V. 1909. Re: Do you have any of the
following varieties of soybeans? Letter to Prof. J.F. Duggar,
Experiment Station, Auburn, Alabama, Nov. 1. 1 p. Typed,
without signature (carbon copy).
• Summary: “Dear Prof. Duggar: If you have any of the
following varieties of soybeans that were grown at Auburn
during the past season, I should appreciate it if you would
send me one-fourth pound of seed of each: Mammoth;
Guelph, or Medium Green; Haberlandt, #17271 or 1194; Ito
San; and Medium Yellow. I am enclosing two franking tags,
by which this seed may be sent by mail. I may add that these
samples are desired for the purpose of making comparative
analyses of the oil content.
“Yours very truly, Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist.
368. Piper, C.V. 1909. Re: Please send the following
varieties of soybeans. Letter to Prof. C.A. Mooers, Tennessee
Experiment Station, Knoxville, TN, Nov. 1. 2 p. Typed,
without signature (carbon copy).
• Summary: “Dear Professor Mooers: If you have any of the
following varieties of soybeans that were grown at Knoxville
during the past season, I should appreciate it if you would
send me one-fourth pound of the seed of each: Mammoth;
Guelph, or Medium Green; Haberlandt, #17271 or #1194;
Ito San; and Medium Yellow. I am enclosing two franking
tags, by which by which this seed may be sent by mail [at
no charge]. I may add that these samples are desired for the
purpose of making comparative analyses of oil content.
“Yours very truly, Agrostologist. (Enclosures)”
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Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist, Bureau of Plant
Industry, USDA, Washington, DC.
369. Piper, C.V. 1909. Re: Soybeans in Louisiana. Letter to
Prof. H.A. Morgan, Director, Tennessee Experiment Station,
Knoxville, TN, Nov. 4. 3 p. Typed, without signature (carbon
copy).
• Summary: “Dear Professor Morgan: I have your letter
of the 1st instant regarding soybeans in Louisiana. At the
present time, I am very dubious regarding the future of
soybeans south of the north [boundary] line of Louisiana
extended eastward to the Atlantic Coast. In this region the
early soybeans seem to fill well, but the late and medium
varieties, like Mammoth and Hollybrook, for some reason
do not fill their pods. It would be an interesting point, if
possible, to determine why the pods do not fill. This was the
experience this year at Uniontown, Alabama, Gainesville,
Florida, and, as I understand, has been the rule for a number
of years at Baton Rouge [Louisiana]. I am very much pleased
by the fact that some late selections from the Riceland filled
perfectly at Biloxi [Mississippi], and it may be that among
the late types that come from extreme Southern China that
we will have varieties that will fill perfectly even down to
the Gulf [of Mexico]. This is a matter which I hope to test
out fully during the coming season. I have not yet received
reports from all of those in Louisiana to whom we sent
soybeans, but most of those which I have received have
been disappointing. Of course the season was an exceptional
one, and it is not fair to judge from this alone, but taken in
connection with Professor Dodson’s experience it certainly
seems to me that we should be cautious.
“Now, another factor to be considered in this matter
in the splendid success obtained with the peanut on all of
the sandy or sandy-loam soils in the region in question [the
Deep South]. On such types of soil at least, I am inclined
to think that the soybean cannot successfully compete
with the peanut. On heavier soils, I feel that much more
extensive experimenting with varieties of the soybean will be
necessary before we can safely recommend them.
“I notice in your letter a suggestion that the drought
may be a cause of the non-filling of the pods. I doubt this, as
soybeans fill well out in the dry country and have filled here
perfectly this year at Arlington Farm, the driest season we
have ever experienced. I am inclined to think that the factor
is one of heat, especially as the early and very late varieties
did fill. The shedding of the blossoms which you mention
is a phenomenon I did not witness. The thing that struck
me most was the fact that the seeds within the pods had not

developed.
“A final suggestion I would make would be to induce the
oil mill people themselves to conduct careful experiments
rather than have them urge farmers to plant them, as they did
this year. A few of the oil mill people experimented this year,
but I think it is only fair that they should bear the brunt of the
experimenting and not put it on the farmer.
“Yours sincerely, Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist, Bureau of Plant
Industry, USDA, Washington, DC.
370. USDA Bureau of Plant Industry, Inventory. 1909. Seeds
and plants imported during the period from January 1 to
March 31, 1909. Nos. 24430 to 25191. No. 18. 73 p. Dec. 24.
• Summary: Soy bean introductions: Glycine hispida
(Moench) Maxim.
“24610. From Trenton, Kentucky. Purchased from Mr.
S.J. Leavell. Received January 6, 1909. Trenton. ‘A brownseeded variety picked out of Mammoth by Mr. Leavell in
1904, and in that year 12 plants produced 7 pounds of seed;
in 1905 these 7 pounds produced 10 bushels; in 1906 Mr.
Leavell reports that with exactly the same treatment it outyielded Mammoth by 50 percent. Seems like a promising
variety.’” (H.T. Nielsen).
24641-43. “From Taihoku, Formosa. Presented by Mr. I.
Kawakami. Received January 21, 1909. The following seeds:
“24641. Cream-yellow.
“24642. Black, small.
“24643. Black, very small.”
24672/24711. “From India. Presented by J. Mollison,
esq., M.R.A.C., Inspector-General of Agriculture in India,
Nagpur, C.P. Received February 10, 1909. The following
seeds (quoted notes by Mr. Mollison; descriptions of
varieties by Mr. H.T. Nielsen):
24672-2490.
“24672. ‘Rymbai-ktung. From Khasi Hills, Assam.’
Similar to no. 18258a.
“24673. ‘Bhatumsh (red). From Darjeeling, Assam.’
Light chocolate color, looks like no. 17852.
“24674. ‘Bhatumsh (yellow). From Darjeeling, Assam.’
Straw-yellow with brown hilum.
“24675. ‘Bhatwas. From Safipur, Unao, U.P. [Uttar
Pradesh].’ Black, small seed about the same size as Cloud,
but rather more dull in color.
“24676. ‘Bhatwas. From Hasangani, Unao, U.P.’ Black,
looks like no. 24675, only seeds are shiny like Cloud.
“24677. ‘Bhatwas. From Ranjitpurwa, Unao, U.P.’
Black, just like no. 24676, only seeds are a trifle smaller.
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“24678. ‘Chabeni khurti (spotted variety). From
Hardupurwa, Teh Bidhanna, Etawah, U.P.’
“24679. ‘Chabeni khurti (black variety). From Bant,
Teh, Sadar, Etawah, U.P.’
“24680. ‘Chabeni khurti (black variety). From Atsu,
Teh, Auraya, Etawah, U.P.’
“24681. ‘Bhatwas (mixture of spotted and black). From
Mainpuri, U.P.’
“24682. ‘Kali khurti, Chabeni khurti, Khajwa. From
Mainpuri, U.P.’
“24683. ‘Chabeni khurti (black variety). From
Kilerman, Teh, Sadar, Etawah, U.P.’
“24684. ‘Chabeni khurti (black variety). From Amapur,
Teh, Kasaganj, Etawah, U.P.’
“24685. ‘Chabeni khurti (black variety). From Aliganj,
Etawah, U.P.’
“24686. ‘Chabeni khurti Bhundadar (spotted variety).
From Jalesar, Etawah, U.P.’
“24687. Khajwa or kulti. From United Provinces.’
“24688. ‘Bhatwas. From Cawnpore [Kanpur], U.P.’
“24689. Bhatwas. From Nanbasta, Cawnpore, U.P.’
“The preceding S.P.I. Nos. 24678 to 24679 are black,
with small seed, about the size and shape of S.P.I. No. 20410.
There is some slight variation in the size of the seed, but the
entire lot might easily be taken for the same variety if judged
by the seed only.
“24690. ‘Bharat Safed. From Dehra Dun, U.P.’ Similar
to S.P.I. No. 22901.”
24693-24711. Japanese varieties of soy beans grown on
Poona Farm, Bombay Presidency.
“24693. Straw-yellow, with rather an indistinct hilum,
quite similar to Manhattan, S.P.I. No. 17277.
“24694. Straw-yellow, very similar to S.P.I. No. 24693;
seeds may be a trifle larger.
“24695. Straw-yellow, seed very similar to Ito San, but
the brown speck at end of hilum is very faint.
“24696. Just like above, S.P.I. No. 24695.
“24697. Similar to S.P.I. No. 20405.
“24698. Olive-yellow, very similar to No. 20893a.
“24699. Straw-yellow, seed about the size of S.P.I. No.
17269.
“24700. Pale straw-yellow, with a black hilum; seed
about the size of Acme, S.P.I. No. 14954.
“24701. Dirty olive-yellow, with slate-colored hilum;
seed about the size of Ito San, but more globular.
“24702. Straw-yellow, with very faint hilum; similar to
Butterball, S.P.I. No. 17273, but seed rather smaller and not
so bright in color.
“24703. ‘Oylan Dai Dizen.’ Straw-yellow, very similar
to Okute, S.P.I. No. 19986.
“24704. ‘Gosha Dai Dizen.’ Very similar to S.P.I. No.
24700.
“24705. Light shade of chromium-green, similar in
appearance to S.P.I. No. 17857, but the color is not quite the

same. Note 1. This is the earliest English-language document
seen (Oct. 2004) that uses the term “chromium-green” to
describe the color of a soybean.
“24706. Black. Apparently just like our Buckshot, S.P.I.
No. 17251.
“24707. ‘Kuru Maru.’ Apparently just like Nuttall, S.P.I.
No. 17253.
“24708. ‘Sirohaha’ [Shiro-haha = white mother].
Apparently just like Butterball, S.P.I. No. 17273. “24709.
‘Teppo.’ Citron-yellow, seeds about the size of Butterball.
“24710. ‘Motonari.’ Seed very similar to S.P.I. Nos.
24700 and 24704, but the hilum is russet in this case.
“24711. ‘Rokugatsu.’ Citron-yellow, with very faint
hilum, seed about the size and shape of Mammoth.” 2483940 Grown at the Arlington Experimental Farm, Virginia,
from seed obtained from Dr. S.P. Barchet, Shanghai, China,
in 1906. Seed of the following:
“24839. Greenish. Grown in 1908 under temporary
numbers 0578 and 0579, which proved to be identical.
“24840. Yellow. Grown in 1908 under temporary
number 0580.”
25116-25118. “From Pithoragarh, Kumaun District,
India. Presented by Miss L.W. Sullivan. Received March 26,
1909.
“25118. ‘Bhat dal.’ A small black variety of soybean.”
25130-31. “From Knoxville, Tennessee. Grown at
the Agricultural Experiment Station. Received through
Prof. H.A. Morgan, March 29, 1909. Seeds of each of the
following.
“25130. Early brown.
“25131. Medium yellow.”
25132/25149. “From Soochow, Kiangsu, China.
Presented by Rev. R.A. Haden, B.D. Received March 19,
1909. The following seeds:
25133-25137
“25133. Small yellow. ‘Tom Thumb soy. The
smallest variety; used only for bean sprouts.’ Note 2. This
observation, that Chinese prefer very small soybeans for
sprouting, is very important.
“25134. Large yellow. ‘Mammoth yellow soy. This is
the very largest of the yellow soys. Used especially for oil
and bean curds.’
“25135. Large green. ‘Tea green soy. Sutt variety. May
be put to all the uses of soy, but in practice they are only
used to make parched Sutt beans eaten as a relish.’
“25136. Large reddish brown. ‘Mammoth red soy. Used
only for eating in the green state, but may be used for all the
soy purposes. This is the largest of all the soys.’
“25137. Looks like Meyer. ‘Mammoth mottled soy. Used
especially for bean curd; said to give a special flavor to this;
has also abundant oil qualities.”
“25161. Grown at the Arlington Experimental Farm,
Virginia, season of 1908, under Agros. No. 0824. Numbered
for convenience in recording distribution, March 31,
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1909. Eda. (?) Original seed from the Indiana Agricultural
Experiment Station, where it was grown as Early Brown.
‘This turned out to be identical with Ito San in every
particular except color of seed. It is a uniform light brown,
while Ito San is yellow. Neither superior or inferior to Ito
San.’ (H.T. Nielsen.)”
“25138. Glycine soja: ‘Horse-feed peas, a literal
translation of the Chinese. It grows wild over a very large
portion of China. In the north peas by the same name, but
a different variety, are extensively cultivated. Long vines,
climbing on anything in reach; fruited from bottom to top. I
think this should receive special attention, for the following
reasons: It will be a good nitrogen producer. It is extensively
used in Chinese medicine, entering largely into prescriptions
taken internally for eye trouble. It will make a better drink
than anything except good coffee. Parch until brown the
whole pea, grind, and treat as boiled coffee. This I have
tried and am very fond of it as a drink.’ Distribution.- An
annual vine, native and cultivated in the eastern part of Asia,
extending from Amur and Manchuria through China and
eastern India; also in Japan.” Address: Washington, DC.
371. USDA Bureau of Plant Industry, Inventory. 1909. Seeds
and plants imported during the period from April 1 to June
30, 1909. Nos. 25192 to 25717. No. 19. 45 p. Dec. 29.
• Summary: Soy bean introductions: Glycine hispida
(Moench) Maxim.
“25204\25219. From Bremen, Germany. Presented by
Dr. George Bitter, director, Botanical Garden. Received
March 26, 1909.
“25212. Brown.”
“25437\25440. From China. Procured from Mr. H.J.
Openshaw, Yachow [later Ya’an], Szechwan Province, via
Chungking, West China. Received March 3, 1909. The
following seeds; Chinese names given by Mr. Openshaw.
“25437-25438.
“25437. Huang dou. Looks like Acme.
“25438. Lu dou. Very similar to Guelph.”
“25468. From Madison, Wisconsin. Purchased from the
L.L. Olds Seed Company. Received May 8, 1909. Wisconsin
Black. ‘This variety has proved to be one of the earliest
growing in Wisconsin, but gives a relatively poor yield of
seed and forage. While the records are somewhat incomplete,
it is almost certainly the direct descendent of S.P.I. No.
5039.’ (C.V. Piper.)”
“25649-25658. From Newchwang, China. Presented
by Mr. Fred D. Fisher, American consul. Received June 18,
1909. The following seeds. Quoted notes by Mr. Fisher;
description of varieties by Mr. C.V. Piper.
“25649-25651. ‘Pai-mei (white eyebrow), from the
white scar on the saddle or point of attachment to the pod.’
These three numbers consist wholly, or mostly, of Ito
San. 25649. (Locality unknown.) 25650. From Mukden
[Manchuria]. 25651. From Kwangning.

“25652. ‘Chin-huang (golden yellow), from the golden
color and more rounded shape of the bean.’ Subglobose
yellow seeds with brown hilum.
“25653. ‘Hei-chi (black belly), from the dark-brown scar
on the saddle.’ Yellow subglobose seeds with black hilum.
“25654. ‘Ch’ing-tou. Epidermis green with inside
yellow.’ Yellowish green subglobose seeds. Apparently
identical with the Morse variety, No. 19186.
“25655. Ch’ing-tou. Both epidermis and inside green.’
Subglobose green seeds with black hilum and green embryo.
Apparently the Guelph variety.
“25656. ‘Wu-tou.’ Small black seeds with yellow
embryos. Apparently two varieties mixed.
“25657. ‘Hsiao-wu-tou (small black bean); the bean is
somewhat smaller than the following (S.P.I. No. 25658), with
a black epidermis and yellow inside.’ Small black seeds with
yellow embryos.
“25658. ‘Ta-wu-tou (small black bean), where the
epidermis is black and the inside green.’ Medium-sized,
subglobose seeds, black with green embryos. Apparently
identical with Fairchild variety, No. 19184.”
“25704/25716. From Poona, Bombay, India. Presented
by Mr. M.A. Peacock, Pennellville, New York. Received
June 24, 1909.
“25716. Yellow.” Address: Washington, DC.
372. Fred, Edwin B. 1909. Results obtained from inoculating
soy beans with artificial cultures. Virginia Agricultural
Experiment Station, Annual Report. p. 130-31. For the year
1908.
• Summary: “Very marked results have been obtained by
the use of artificial cultures of inoculating material. On
the Experiment Station Plats inoculated soy beans yielded
an increase of one ton of hay and ten bushels of seed per
acre more than a similar plat of soy beans that were not
inoculated.”
A photo (p. 131) shows a comparison of typical plants
with roots from inoculated and uninoculated plats of soy
beans.
A table on the same page, titled “A comparison of the
results of Inoculated and Uninoculated soy beans (1908)”
shows that the increase of inoculated soy beans after Ito San
Yellow soy beans is 0.3 tons of hay per acre and 3.34 bushels
of seed per acre. Address: Asst. Bacteriologist.
373. Piper, C.V. 1909. The search for new leguminous
forage crops. Yearbook of the United States Department of
Agriculture p. 245-60. For the year 1908. See p. 248, 257.
• Summary: The section titled “Soy beans” (p. 257) states:
“Recent explorations in China and extensive correspondence
with missionaries and others have yielded during the past
few years a very large number of varieties of soy beans.
Fully 200 distinct varieties have now been obtained,
showing a diversity of growth and of possible value wholly
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unsuspected. Previous to these investigations only 5 or 6
varieties were known to American agriculture. The rapidly
increasing prominence of the soy bean, especially in the
Southern States, makes it important to secure the very best
varieties. It is a curious fact that the variety most widely
grown in the United States, the Mammoth, which was
introduced at least thirty years ago, has never again been
obtained. It is equally strange that of the other numerous new
varieties obtained, nearly all of them, except certain Japanese
varieties, have been secured in only a single locality. The
truth is that throughout most of the Chinese Empire every
variety is grown locally. Mr. F.N. Meyer, who has traveled
widely in China, states that this extreme localization of these
varieties is a very striking fact in Chinese agriculture, due, as
he thinks, to the fact that for ages every Chinese farmer has
grown his own seed, and there has been little or no exchange
of seeds from province to province. It would therefore
appear likely that numerous other varieties yet remain to be
obtained.”
“Among the new varieties of soy beans are some from
far north in Manchuria and Siberia, which mature in seventy
to eighty days, and others from southern China that are so
late that they scarcely mature in our warmest States. Several
of these new varieties in the trials thus far conducted promise
to be decidedly superior to the Mammoth variety.
“Especially valuable are the Riceland soy beans, grown
by the Chinese in rotation with rice. These varieties are very
distinct from others and on account of their numerous slender
stems, large size, and leafiness make hay of unusually fine
quality.
“While at the present time soy beans are most important
in the Southern and Middle Southern States, they will
doubtless in time become of great value in the arid regions
on account of their marked drought resistance. Unfortunately,
rabbits are extremely fond of soy beans, causing so much
destruction that it is practically impossible to grow this crop
where these animals abound, as is still the case throughout
our semiarid regions.”
Soy beans are also mentioned briefly on p. 248. There
are long sections on the “Florida velvet bean” (p. 247-49),
“Kudzu” (p. 249-51, with a photo facing p. 48 of “A patch
of kudzu (Pueraria thunbergiana) growing at Washington,
DC”), “Adzuki bean” (p. 253-54, with two photos, plate xi,
of a “Field of adzuki beans (Phaseolus angularis) grown at
Arlington Farm, Virginia, in 1908),” “Cowpea” (p. 254-56),
“Bonavist bean or hyacinth bean (Dolichos lablab)” (plate
XII, p. 258), “Bur clovers” (p. 259-60) and “Vetches” (p.
260; many species of Vicia; common vetch, hairy vetch,
scarlet vetch, black-purple vetch, woolly pod vetch).
Note: This is the earliest English-language document
seen (June 2008) that uses the term “bonavist bean” to
refer to Dolichos lablab. Address: Agrostologist in Charge
of Forage Crop Investigations, Bureau of Plant Industry
[USDA].

374. Wing, Joseph E. 1909. Alfalfa farming in America.
Chicago, Illinois: Sanders Publishing Co. 480 p. See p. 160.
Index. 21 cm. [5 ref]
• Summary: The frontispiece (facing the title page) shows a
portrait of Joseph E. Wing as a fairly young man. This is an
excellent, detailed book. The lengthy introduction (p. 3-45)
tells the story of how he discovered alfalfa, and its many
benefits to agriculture. It begins: “In March, 1886, the writer,
a tall awkward young man fresh from the fields of Ohio, was
traveling by rail through Utah. Near Provo he began to see
snug farms with trees, meadows, orchards, granaries, and
haystacks.”
The green hay in the stacks was freshly cut lucern, or
alfalfa, which had not spread much east of the valleys of
Utah. Lucern was the old European word, whereas alfalfa
was the Spanish word that had come with the crop from Chili
[Chile] to California. He learned that alfalfa was taken to
Latin America from Europe (mainly Spain). It came to the
western United States from Chili by way of California in
1851–during the Gold Rush.
Next the boy lived for a time in Salt Lake City and cared
for his uncle’s cow. She was fed on alfalfa and gave large
amounts of milk. Then he worked on a cattle ranch along the
Green River, where it meets the Price River in Utah. There
he learned more about alfalfa.” Includes long chapters on
history (p. 46-77), varieties (p. 78-83), habit of growth (p.
84-96) etc. Joe Wing pioneered the introduction of alfalfa to
Ohio and the Midwest.
In the chapter titled “Manures and humus in soil” (p.
150-75) are sections on cowpeas (the pea vines smother
weeds), turning under green cowpeas, the soy bean, crimson
clover, and melilotus or sweet clover. The section on “The
soy bean” states (p. 160-61): “An easier crop to grow than
the cowpea is the soy bean, and it is also a soil enricher and
affords much humus when turned under. Soy beans are of
many sorts. The large growing kinds, like the Mammoth
Yellow, make the most vegetation for turning under, while
the smaller growing sorts make most seed in northern
latitudes... To get a money crop out of soy beans and yet
have a lot of humus-making material is easy. One does it
with hogs, turning them in after the bean crop is mature
and letting them harvest the beans. Afterward the stems
remaining with many leaves will be plowed down.
“Soy beans respond well to fertilization with phosphatic
fertilizers. The larger grows the soil-building crop, whether
of soy beans, cowpeas, crimson clover or anything else,
the larger the alfalfa will grow after it. Therefore fertilizer
applied to the cover crop is all to the good.”
Alfalfa (Medicago sativa) is a deep-rooted European
leguminous plant grown for hay and forage. Originating in
Italy, it has two names in English. The older name “lucerne”
or “lucern,” still the plant’s main name in British English,
derives from the French luzerne and comes from a river
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valley in northern Italy; it was first used in English in 1626.
The newer name, alfalfa (first used in 1845) comes from
the Spanish, and is a modification of the Arabic dialect alfasfasah the alfalfa.
Cow’s who eat alfalfa, give abundant milk. It is easy to
grow, but the soil must be inoculated the first time it is grown
in a new field. Immediately after harvest, it is piled in big
cocks and left there to dry.
Joe Wing returned home just before Christmas, 1889,
and his aging father offered him the run-down family farm
named Woodland Farm (p. 17-21). He hesitated, then decided
to try an experiment. After some temporary setbacks, he
found that alfalfa also grew well in Ohio. After years of hard
work, he made the family farm profitable. He soon came to
believe that alfalfa, fed to lambs, and grown with corn, could
rejuvenate old farms in the Midwest. Most Midwestern crops
are “affected vastly by the vicissitudes of the weather. Alfalfa
once rooted in dry rich soil has the permanence of the wild
native things.” The deep roots were unaffected by drouths.
Manure from the lambs was used to fertilize the fields. Joe
Wing soon devoted his life to sharing what he had learned
about alfalfa with other farmers in the Midwest.
“These two crops, corn and alfalfa, constitute almost
all that is grown on Woodland Farm, excepting a few
acres of soy beans and the blue grass pastures,...” (p. 44).
Address: Staff Correspondent of The Breeder’s Gazette,
[Mechanicsburg, Ohio].
375. Wing Seed Co. 1909. Alfalfa: And how to grow it (Mail
order catalog). Mechanicsburg, Ohio: Wing Seed Co. 40 p.
Illust. Index. 23 cm. [4 ref]
• Summary: This is the company’s mail order catalog; since
1907, the number of pages has expanded greatly. On the back
cover is a black-and-white photo of a little boy standing in
a field of shoulder-tall soys just before ripening. This same
photo appears at the beginning of the section on soy beans
(p. 21), with the caption: “We estimate that this field would
cut three tons dry hay or twenty-five bushels of grain per
acre.” The introduction states that the company is growing
and successful. Gross sales are up 50% over the preceding
year. They have almost 50% more customers than one year
ago, and the average order is now larger. “Naturally, we
are glad that these conditions exist, because for the past ten
years we have worked very hard over the seed business; we
have spent a lot of money on it in various ways... last year
we spent between $1,000.000 and $1,500.00 for the purpose
of telling our customers how to grow alfalfa. We know that
these efforts have been appreciated because many write
to thank us, and also because during the past year we had
requests for nearly fifteen thousand catalogs, which were
sent out to Agricultural Colleges and other places for use as
textbooks. Some of the instructors were kind enough to say
that this little treatise on alfalfa growing was the best thing
they had ever seen.” For two years the company has been

guaranteeing its clover and alfalfa to be free of dodder.”
Note: Dodder is a twining vine, genus Cuscuta, of the
morning glory family.
“We have shortened the name of our firm to the Wing
Seed Co., but it is still in the hands of the Wing Brothers,
Joseph E. Wing, Willis O. Wing and Charles B. Wing, who
still personally control the business.”
The section titled “Soy Beans” (p. 21-24; they were
called “Soja Beans” in 1907 and are still listed as such in the
1909 index) is twice as long as the corresponding section
in the 1907 catalog. The introductory part contains many
glowing statements and predictions about the soy bean.
“As a rule, a man must be either a knave or a fool who
prophesies, but hoping that we are neither one, we venture
to make a forecast that this crop is destined to rank close
to medium clover; we certainly think that it deserves to
do so, and the signs of the times point to its fulfilling our
expectations.” With “the new varieties it is possible to secure
two or three or occasionally as high as four or five tons of
dry hay per acre; that from twenty to thirty bushels of seed
per acre are frequently reported; that the plant is a legume
and adds fertility to the soil fully as rapidly as the clovers
or other legumes; that it will grow on soil too poor or acid
for the easy success of Alfalfa; and you have a splendid
combination, certainly qualities that are hard to excel with
any of our cultivated crops. We know of no plant having a
wider or more useful range of possibilities than the soybean.”
The catalog urges farmers to order and study a “splendid
bulletin” that has just been published by the U.S. Department
of Agriculture (Piper, Charles V.; Nielsen, H.T. 1909. “Soy
beans.” USDA Farmers’ Bulletin No. 372. 26 p. Oct. 7).
“Ten years ago [i.e., about 1902], when bran was
becoming high-priced, we began experimenting with these
beans, hoping to find a source of protein which would be
relatively cheaper and better that bran.”
Four varieties of soybeans are offered and a detailed
description is given of the first two: Medium Early Yellow
(“secured from the Government two years ago”), Ito San
(“This has been our standby for ten years, and, especially for
conditions north of parallel 41 degrees... It does not stand as
erect as the Medium Early Yellow, and on this account it is a
trifle difficult to harvest the beans.”), Ogemaw, and Brownie
(“Are both almost identical with the Ito San in their character
and time of ripening. The yield of grain is not materially
different”). Photos show varieties of soybean plants: (1)
Medium Early Yellow soys just before ripening. (2) The
same variety when nearly ripe. “A pod everywhere that one
can stick.” (3) “Ito San. Fully ripe and ready to harvest.”
A table (p. 36), based on five publications, gives the
chemical composition (fresh or air-dry substance) of many
types of hay and dry coarse fodder. Soy beans are mentioned
in three different places.
Location: Bailey Hortorium, Mann Library, Cornell
University, Ithaca, New York. Address: Mechanicsburg,
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Ohio.
376. Zavitz, C.A. 1909. The professor of field husbandry and
director of field experiments. Ontario Agricultural College
and Experimental Farm (Guelph), Annual Report 34:170230. For the year 1908. See p. 205, 222, 230.
• Summary: The section titled “Grass peas and soy beans”
(p. 205) states that the best yielding soy bean varieties are
Medium Green (1,031 lb/acre), Ito San (932), and Early
Yellow (915), based on average of 4 years grain yield. The
Early Yellow variety “has proven to be one of the best for
most parts of the Province, as it yields very well and matures
early. In the average results of growing the Early Yellow soy
beans at the College for 13 years, we find the production to
be 15 bushels of the threshed seed per acre.”
The section titled “The leguminous crops for green
fodder” (p. 222) gives the average results for 5 years for
height and tons of fresh cut crop per acre, including: Medium
Green soy beans, 32 inches, 8.1 tons (the best yield among
8 legumes). Ito San soy beans, 26 inches, 7.1 tons (#3 best
yield). Early Yellow soy beans, 26 inches, 6.2 tons (#4 best
yield).
A photo (p. 230) shows a “Nursery plot of Soy Beans.”
Address: B.S.A., Prof. of Field Husbandry, Guelph, Ontario.
377. Piper, C.V. 1910. Re: We want to secure considerable
quantities of varieties of soybeans. Letter to Prof. H.A.
Morgan, Director, Tennessee Experiment Station, Knoxville,
TN, Jan. 17. 1 p. Typed, without signature (carbon copy).
• Summary: “Dear Professor Morgan: We want to secure,
if possible, considerable quantities of a number of varieties
of soybeans, including Acme, Haberlandt, Medium Yellow,
and Tokio. Can you spare us any of these? If so, kindly let
me know how much we can have and give us quotations.
Of the Acme, Haberlandt and Tokio I believe there was also
considerable seed distributed through you in Tennessee. I
wish you would ascertain whether seed can be secured from
any of these sources, or, at any rate, give me the addresses of
people who secured them in quantity so that I can write them
directly.
“With regards, I am,
“Yours sincerely, Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist, Bureau of Plant
Industry, USDA, Washington, DC.
378. Morgan, H.A. 1910. Re: Sending you soy bean
varieties. Letter to Prof. C.V. Piper, Bureau of Plant Industry,
U.S. Dept. of Agriculture, Washington, D.C., Jan. 29. 1 p.

Typed, with signature on letterhead.
• Summary: “Dear Mr. Piper: Your letter of the 17th came
during our busiest time of the Short Course and I have not
been able to reply sooner. I have asked Mr. Mooers to write
to the parties to whom we sent the soy bean seed last season
to see if they have the seed available.
“We may be able to spare you ten bushels of Acme but
of the other varieties we have not enough for distribution. I
am sending you a list of the men to whom Professor Mooers
has written in order that you may write them as well. I hope
another year to be able to give you the names of growers in
our State.
“In the future we do not expect to send me these seed
samples unless we can have our cooperative workers look
after them and see that the seed is gathered [harvested]. The
average has so many ‘changes of heart’ during the season of
growth that the outcome is that he finally decides to cut the
beans we have sent him for hay.
“Let me know if you think $2.50 per bushel will be all
right for the Acme.
“Very truly yours, Director.”
On an attached page are the following addresses, typed:
“W.P. Ridley, Columbia, Tenn.
“W.J. Gilbreath [Gilbreth], Lawrenceburg, Tenn.
“John Thompson, Nashville, Tenn.
“T.J. Williams, Union City, Tenn.
“H.P. Naglar, Union City, Tenn.
“J.C. McKelvy, Humboldt, Tenn.
“J.W. Waite, Haley, Tenn.
“Henry Willoughby, Lucy, Tenn.
“C.S. Looney, Winchester, Tenn.
“J.B. McDonald, Nettle Carrier [today’s Alpine; Overton
County], Tenn.”
Note that the Director of the station refers to his
colleague both as “Mr. Mooers” and as “Professor Mooers”
in this letter. Why both? Which is correct?
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Director, Tennessee Experiment
Station, Knoxville, TN.
379. Analyst (London). 1910. Soya bean. 35(406):20. Jan. [1
ref]
• Summary: A partial summary of: Piper, Charles V.;
Nielsen, H.T. 1909. “Soy beans.” USDA Farmers’ Bulletin
No. 372. 26 p. Oct. 7. Focuses on one large table showing the
nutritional composition of seven soy bean varieties: Austin,
Ito San, Kingston, Mammoth, Guelph, Medium Yellow,
Samarow.
Note: This monthly periodical is “The Journal of the
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Society for Analytical Chemistry.”
380. Itie, G. 1910. Le soja: Sa culture, son avenir [Soya: Its
cultivation, its future]. Agriculture Pratique des Pays Chauds
(Bulletin du Jardin Colonial) 10(82):37-49. Jan. See also:
10(83):137-44. Feb.; 10(84):231-46. March; 10(85):305-07.
April; 10(93):485-93. Dec.; 11(94):55-61. 28 cm. [34 ref.
Fre]
• Summary: A superb series of articles by G. Itié reviewing
research and current developments with soybeans, and
especially with soybean production / culture, worldwide. The
extensive bibliography cites many early and rare works for
the first time. Interestingly, the series started one year before
Li Yu-ying wrote his equally excellent series in the same
journal. The author introduced lots of U.S. soybean research
to France, citing many U.S. Agricultural Experiment Station
publications and early work with growing soybeans in the
tropics.
Contents: Introduction. The soybean (Glycine hispida
Maxim.). Vernacular names: In China, Tonkin, Cambodia
(Sân dêk), India, Burma, Nepal, Ceylon (Bhatwan), IndoMalaysia (Katyang-kadeleh), England, USA, Germany,
Holland, France, Italy. Scientific names and synonyms.
Description of the plant. Varieties, general, and in China,
India, Hawaii, Japan, USA, Europe (varieties from Hungary,
Podolia, Etampes-France, Italy). Origin. History. Climate
and geographical area.
Concerning the early history in France: “In France it is
very certain that in 1739 missionary fathers sent the soybean
to the Jardin des Plantes, along with other plants from China.
There exists, in any case, in the Museum, a sachet having
contained seeds from the harvest of 1779, and the soybean
has been cultivated here in an almost uninterrupted fashion
since 1834.
“In France, large scale production of soybeans began
in 1821 at Champ-Rond, near Etampes, where large yields
were obtained. But above all, starting in 1855, the Society
for Acclimatization made great efforts to introduce it. They
distributed seeds and conducted tests in various regions, but
the methods of culture were not progressive (advanced), and
the soybean did not take the place in France that was hoped
for.”
A table (p. 490) shows the name, yield (in hectograms/
hectare; 1 hectogram = 100 gm), and source (a U.S.
agricultural experiment station) for the following soybean
varieties: Medium Black (12.1, Massachusetts Hatch), Very
Dwarf Brown (8.4, Indiana), Early Brown (10.54 to 13.58,
Indiana), Early Green (7.80 to 14.00, Delaware & Virginia),
Medium Green (12.10 to 36.30, Massachusetts Hatch &
Illinois), Hollybrook (8.7 to 10.0, Indiana), Guelph (5.70 to
7, Indiana), Ito San (11.4 to 28.70, Indiana & Wisconsin),
Japanese Pea (13.20, Virginia), Mammoth Yellow (7.5
to 18.20, Mississippi), Michigan Green (19.10 to 34.80,
Wisconsin), Green Samarow (11.00+, Kansas), Tokyo (7+,

Kansas), Early White (15.90 to 33.00, Massachusetts &
Illinois), Dwarf Early Yellow (11.00+, Kansas), Early Yellow
(13.10 to 22.00, Ontario, Canada), Medium Early Yellow
(8.70 to 33.00, Indiana), Yellow (11.00+, Kansas), No. 9407
(43.5, Wisconsin), No. 19.186 (28.0, Delaware).
Other tables show: (1) The chemical composition of
the stem, leaves, and pods (p. 138-39, 243). (2) Yields with
different fertilizing methods (p. 139). (3) Number of pods
and seeds in different varieties of soybeans (p. 236). (4)
Spacing at different experiment stations for 3 years that gave
the best yield (p. 239). (5) Number of plants and seeds, and
yield for 3 different brown or yellow varieties of soybeans
from China and Manchuria (p. 491). An illustration (p. 40,
line drawing by A. Berteau) shows a cultivated soybean plant
and its different parts, including leaves, pods, and flowers.
The leaves of the wild soybean, Glycine angustifolia (Miq.),
are also shown.
Note: The Jardin Colonial (Colonial Garden) is located
in Paris, France. Address: Ingenieur d’Agriculture coloniale.
381. Piper, C.V. 1910. Re: Soybean strategies. Letter to
Prof. H.A. Morgan, Director, Tennessee Experiment Station,
Knoxville, TN, Feb. 2. 2 p. Typed, without signature (carbon
copy).
• Summary: “Dear Professor Morgan: I have your letter of
January 29th regarding the soybean seed, and I am deeply
obliged to you for the trouble to which you have gone in
this matter. I have given instructions that the 10 bushels of
Acme soybeans be ordered from the Tennessee Experiment
Station at $2.50 a bushel, which price you indicate is entirely
satisfactory.
“In regard to the matter of soybean seed for another
year, it seems to me that it will be necessary and desirable
for us to contract for considerable quantities of the seed of
the varieties that we feel reasonably sure are likely to be
of permanent value. For your State, I would be inclined
to include in this list Acme, Haberlandt, Medium Yellow,
Austin and perhaps Tokio. I would like to have your opinion,
and Professor Mooers’, in regard to this. I think that I can
arrange so that from the Congressional Seed Fund we can
contract to have grown say 50 to 100 bushels of each of these
varieties. This will enable us to get these varieties distributed
through Congressional sources where they are likely to do
the best good. I shall want your views, however, as to the
best farmers to contract for the growing of these, especially
as in the case of a few varieties we will have only very
limited quantities of seed to plant.
“I am glad to see that in the course of your cooperative
work you have come to the conclusion that it will be
necessary to visit your farmer cooperators. This same
conclusion has been driven home to us, and I am sure it is
absolutely essential in connection with any really serious
work.
“Yours very truly, Agrostologist.”
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Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist, Bureau of Plant
Industry, USDA, Washington, DC.
382. Broome, F.H. 1910. Re: The Post Office at Knoxville...
Letter to Mr. C.V. Piper, Bureau of Plant Industry, U.S. Dept.
of Agriculture, Washington, D.C., Feb. 3. 1 p. Typed, with
signature on letterhead.
• Summary: “Dear Sir: The Post Office at Knoxville has
delivered to the Experiment Station a bag containing small
samples of Ito San, Medium Yellow, Haberlandt, and
Mammoth soy beans, and [?]. I am writing to you to ask if
you can tell me what disposition to make of it.
“Very truly yours, Secretary. inc”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Secretary, Univ. of Tennessee
Agric. Exp. Station, Knoxville, TN.
383. Mooers, C.A. 1910. Re: Various matters relating to
soybeans. Letter to Mr. C.V. Piper, Bureau of Plant Industry,
U.S. Dept. of Agriculture, Washington, D.C., Feb. 5. 2 p.
Typed, with signature on letterhead.
• Summary: “Dear Mr. Piper: The lots of soy beans which
we received from you last year and planted in small rows
were seeded May 28.
“Can you supply me with the dates and maturity of
Mammoth Yellow and Ito San varieties of soy beans grown
any where to the south of us, as well as at Arlington? You
will probably remember my writing you in regard to this
several months ago but at that time you were unable to
furnish me with the data.
“Professor Morgan has probably answered your inquiry
in regard to seed distribution. We talked the matter over
and have done some corresponding with the cooperators in
different parts of the State but am sorry to say that we do
not find much if any seed for sale. Our farmers are taking
up with the soy bean and I am sure that the acreage will be
greatly extended this season.
“We had a fair cowpea season, but the soy beans outyielded the Whips [Whippoorwills] both in grain and hay
at the ratio of about two to one. Some of our yields of soy
beans were extra large. The plot of Tokyo variety, which you
will remember to have seen growing on the bottom lands,
yielded at the rate of 40 bushel of seed to the acre. The

average of the three planting on the up-land was a little over
this amount and the hay yield was five and one-half tons to
the acre. Evidently it has great capacity and this surpassed
the Mammoth Yellow.
“Very truly yours, C.A. Mooers.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Chemist and Agronomist, Univ.
of Tennessee Agric. Exp. Station, Knoxville, TN.
384. Morgan, H.A. 1910. Re: Soy bean varieties. Letter to
Prof. C.V. Piper, Bureau of Plant Industry, U.S. Dept. of
Agriculture, Washington, D.C., Feb. 7. 1 p. Typed, with
signature on letterhead.
• Summary: “Dear Mr. Piper: I beg to acknowledge receipt
of your letter of the 2nd.
“You did not let me know whether you wished the ten
bushel of Acme seed shipped from here to Washington or
not, or do you wish to have them distributed from this point?
“Your selection of Haberlandt, Medium Yellow, Acme,
Austin and Tokyo I think are all right. Of course Haberlandt,
Austin and Medium Yellow are in the same practical list with
Haberlandt leading considerably with us.
“What I meant by over-looking the cooperate seed
distribution was that we put these seed out in the areas
of the State where we have special men looking after our
cooperative experiments and have these men see that the
beans that are sent out are grown for seed according to
contract. In all of our experimental work, particularly in
Middle Tennessee we have men to look after it outside of the
farmer on whose land the work is being conducted.
“Very truly yours, Director.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Director, Tennessee Experiment
Station, Knoxville, TN.
385. Piper, C.V. 1910. Re: Exact dates of planting and
maturity for soy bean varieties at Arlington Farm. Letter
to Prof. C.A. Mooers, Tennessee Experiment Station,
Knoxville, TN, Feb. 10. 2 p. Typed, without signature
(carbon copy).
• Summary: “Dear Professor Mooers: I must beg your
pardon for the delay in answering your letter of the 5th
instant, in which you ask for the dates of planting and
maturity of Mammoth Yellow and Ito San varieties of
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soybeans at Arlington Farm and elsewhere. Below I am
giving the exact date of planting and maturing, as well as the
period, of these two varieties at Arlington Farm for the years
1905, 1907, 1908, and 1909:
“Ito San, #17268.
“1905: Sown June 3. Harvested Sept. 24. Length of
season 113 days.
“1907: Sown June 5. Harvested Sept. 30. Length of
season 117 days.
“1908: Sown June 8. Harvested Sept. 22. Length of
season 106 days.
“1909: Sown June 7. Harvested Oct. 2. Length of season
117 days.
“Mammoth. #17280.
“1905: Sown June 3. Harvested Oct. 28. Length of
season 147 days.
“1907: Sown June 5. Harvested Oct. 25. Length of
season 142 days.
“1908: Sown June 6. Harvested Oct. 30. Length of
season 146 days.
“1909: Sown June 2. Harvested Oct. 30. Length of
season 150 days.
“I have not looked over my records to get the data from
other places I will take occasion, however, to look these up
at once. I am very glad to hear of the remarkable showing
that the Tokio variety made this year. It certainly is might
encouraging. At the present time, there is an enormous
correspondence on the subject of soybeans, in large part due
to the interest that has been created by the importations into
Europe from Manchuria [by Mitsui], which is quite seriously
cutting into the market for cotton seed oil and cotton seed
meal. I am planning for a lot of work this season, and hope to
be able to carry out all of it.
“Yours sincerely, Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.

Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist, Bureau of Plant
Industry, USDA, Washington, DC.
386. Piper, C.V. 1910. Re: Request for exact dates of
planting. Letter to Prof. J.F. Duggar, Experiment Station,
Auburn, Alabama, Feb. 18. 1 p. Typed, without signature
(carbon copy).
• Summary: “Dear Prof. Duggar: Can you give me the
exact dates of planting and of maturing of the Ito San and
Mammoth varieties of soybeans for all the seasons where
you have these data available? I shall greatly appreciate
receiving them.
“Yours very truly, Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist.
387. O.D.T.; Bashore, C.R. 1910. Hogs at pasture (Letter
to the editor). Rural New-Yorker 69(4035):240. Feb. 26.
Oversize.
• Summary: “I intend to pasture pigs in clover next Summer
and when corn is ready turn them into the corn to help
themselves. In case the clover does not last, will cow peas
answer the same purpose, and what variety is best for hogs?
Will some sweet corn be better to start the hogs on, or is it
best to plant all dent corn? How young can little pigs be fed
meat meal?
“O.D.T. Town Hill, Pa.
“I have had experience in pasturing pigs in Alfalfa,
clover and rape. Alfalfa is the best of all pastures for pigs.
I have read much about rape as a pasture for pigs, but I
found that they do not relish it as much as either Alfalfa or
clover, but in case one has no clover or Alfalfa as the case is
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sometimes, it comes in very handy. It can be sown quite early
in the Spring, and in six to eight weeks it is ready to pasture.
Rape is a heavy yielder. I would recommend a mixture of
Soy beans and rape, as the Soy beans are relished almost as
much as Alfalfa. I prefer Soy beans much before cow peas,
as the cow peas are too much a warm weather plant. About
sweet corn and dent corn I prefer the dent corn, because the
dent will yield twice as much. Of course the sweet is better,
but I think the dent is preferable because of the larger yield.
About meat meal I have no experience. I like to start little
pigs on milk and wheat middlings. The Ito San is the best
variety of Soy beans for our climate. I have tried others,
but this is the one for me. I shall sow four acres for hay this
Summer; I had four acres for seed last season.
“C.R. Bashore. Pennsylvania.” Address: 1. Town Hill.
Both: Pennsylvania.
388. Wiancko, Alfred T.; Cromer, Clinton O. 1910. Results
of cooperative tests of varieties of corn, wheat, oats, soy
beans and cow peas, 1909. Indiana (Purdue) Agricultural
Experiment Station, Bulletin No. 139. p. 87-123. Feb.
• Summary: The experiments were conducted on over 900
farms in different parts of the state. In 1909 there were 81
tests of four varieties of soy beans. “The number of complete
and satisfactory reports was unusually small.” Tables show
(22, p. 118) Four-year average yields of soy beans, 19061909, for five varieties: (Ito San {used as a check}, Early
Brown, Hollybrook, Dwarf Early Yellow, Medium Early
Yellow). Yields of both hay and grain are given for northern
and southern Indiana. The highest hay yield was 2,728 lb/
acre and the highest grain [seed] yield was 20.0 bushels/
acre, both from Hollybrook in northern Indiana. (23, p. 119)
The name, post office, and county of 12 Indiana farmers in
northern Indiana who grew soy beans in 1909, their yields
for each of 4 varieties (Ito San, Early Brown, Hollybrook,
and Medium Yellow), and the average yields. The farmers
are: Fernando Brier, Lafayette, Tippecanoe Co. Arthur P.
Carey, Galveston, Cass Co. Geo W. Cramer, Decatur, Adams
Co. John T. Cromer, Middletown, Delaware Co. W.H.
Derrick, Michigantown, Clinton Co. W.S. Hollingsworth,
Lynn, Randolph Co. John A. Miller, New Lisbon, Henry Co.
Horace G. Munson, Lincoln, Cass Co. Hemsley Robison,
Walkerton, LaPorte Co. Chester Saber, Knox, Starke Co.
Perry Seale, Fairmount, Grant Co. James P. Smith, Kokomo,
Howard Co.” (24, p. 120) Same as the previous table but
13 farmers from southern Indiana: O.E. Bales, Martinsville,
Morgan Co. J.E. Collins, Tell City, Perry Co. Chas. H. Freed,
Saltillo, Lawrence Co. Leonard Gebert, Harrison, Ohio,
Dearborn Co. Clarence Gossman, Brownstown, Jackson Co.
John Heinze, Tell City, Spencer Co. Emmet Hornaday, New
Augusta, Marion Co. G.E. Johnson, Lynnville, Warrick Co.
Arthur Porter, Indian Springs, Martin Co. Eveline Riedel,
Osgood, Ripley Co. T.G. Sturm, Elizabeth, Harrison Co.
Raleigh Thompson, Underwood, Clark Co.” Address:

1. B.S.A., Agriculturist and head of department; 2. Asst.
Agriculturist.
389. Piper, C.V. 1910. Re: Ito San soybean in our cooperative
trials at Blacksburg, Virginia. Letter to Prof. C.A. Mooers,
Tennessee Experiment Station, Knoxville, TN, March 2. 1 p.
Typed, without signature (carbon copy).
• Summary: “Dear Professor Mooers: I am sending you
the following data regarding the Ito San soybean in our
cooperative trials at Blacksburg, Virginia.
“1906: Planted May 8. Matured September 23. 138 days.
“1907: Planted May 20. Matured September 2. 105 days.
“1909: Planted May 13. Matured August 23. 102 days.
“I suspect that there may be some error to the first
record, as our records of this variety at Arlington Farm are
very consistent. The Mammoth Yellow variety has never
matured at Blacksburg.
“Yours very truly, Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist, Bureau of Plant
Industry, USDA, Washington, DC.
390. Piper, C.V. 1910. Re: Growing the Peking and
Haberlandt varieties. Letter to Prof. H.A. Morgan, Director,
Tennessee Experiment Station, Knoxville, TN, March 25. 1
p. Typed, without signature (carbon copy).
• Summary: “Dear Professor Morgan: I am anxious to have
some good soybean grower grow four acres of the Peking
variety and six acres of the Haberlandt variety for seed this
year. Will you kindly give me the address of an AI [sic,
perhaps A1 = excellent] Tennessee farmer whom you think
would be willing to contract to grow this seed for me.
“Yours very truly, Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist, Bureau of Plant
Industry, USDA, Washington, DC.
391. Peking / Pekin / Peking S: New U.S. domestic soybean
variety. Synonyms: Essex, Extra Select-Sable, Red Sable,
Sable (Reynolds 1914). Royal (Morse 1918). Black Sable,
Essex, Extra Select (Morse 1927). Black Champion,
Emperor, Wing’s Royal (Morse 1948). 1910. Seed color:
Black.
• Summary: Sources: Piper, C.V. 1910. Letter to Prof. H.A.
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Morgan, Director, Tennessee Experiment Station, Knoxville,
TN, March 25. “Dear Professor Morgan: I am anxious to
have some good soybean grower grow four acres of the
Peking variety and six acres of the Haberlandt variety for
seed this year.”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 36, 48, 75,
78. Peking: S.P.I. No. 17852 B. “A pure field selection in
1907. Plants slender, erect; height 32 to 36 inches; medium
late; pubescence tawny; flowers white; pods small, 1.75 to
2 inches long, compressed, shattering little; seeds black,
medium small, 7 to 7½ mm. long, oblong or nearly so, much
flattened; hilum pale; germ yellow. Grown two seasons.”
Wing Seed Co. 1911. Alfalfa: And how to grow it.
Mechanicsburg, Ohio: Wing Seed Co. 48 p. See p. 20. This
is the company’s mail order catalog. “Peking–A variety so
much like Wing’s Sable as to be indistinguishable from it,
except that it does not stand poor quality soil quite so well
as the latter. Under ordinary conditions this is one of the
finest beans that we have, and on moderately fertile soil it
will make as heavy a yield of grain as any variety, and is also
splendid for forage if desired. Matures in about one hundred
and fifteen days, and requires fifteen pounds of seed to the
acre.”
Grantham, Arthur E. 1912. “Soy beans.” Delaware
College Agric. Exp. Station, Bulletin No. 96. 39 p. May
1. See p. 20, 24-25. Peking. Registration No. 17,852-B.
Height of plant: 36 inches. Habit of growth: erect. Quality
of vine: medium. Color of seed: black. Size of seed (number
in 10 grams): 112. Days to maturity: 130. Yield of 5 plants
(grams): 180. The Peking “matures in about the same time
as the Wilson. The plant is perfectly erect with rather fine
stems and an abundance of foliage. It yields seed well and,
on account of the leafiness of the plant, makes an excellent
hay. The seeds are black, smaller and somewhat flatter than
those of the Wilson. This variety has produced uniformly
large yields of seed. The leaves are held well and there is
practically no loss of seed by shattering. On account of
the small size, the seed will go further than the Wilson in
sowing.” Table V (p. 25) shows the seed yields for Peking
(in bushels/acre) were as follows: 34.5 in 1909, 32.4 in 1910,
31.2 in 1911, 32.7 average. The yield of hay in 1910 was
4,830 lb/acre.
Country Gentleman. 1915. “Soy beans for all climates.”
May 22. p. 11. Peking is one of some 500 varieties tested
by the Federal Department of Agriculture, considered an
important variety. “Seeds, black. Seeds are small and flat.
Matures in about 120 days. Gives excellent results in both
grain and hay.”
Morse, W.J. 1918. “The soy bean: Its culture and uses.”
USDA Farmers’ Bulletin No. 973. 32 p. July. See p. 16. “The
Peking is an excellent grain producer and with its rather fine
stems and abundant foliage makes one of the best forage

sorts. In variety tests the Peking, Sable, and Royal varieties
appear to be identical, and it is quite evident that the latter
two are selections from the Peking. Plants slender, erect,
maturing in about 120 days; pubescence tawny (a small
percentage of the plants have gray pubescence and twining
terminals); flowers both purple and white; seeds black with
a black seed scar, much flattened, medium small, about
384,000 to the bushel; oil, 15.9%; protein, 39%.” Note: In
1927 and thereafter, Morse states that Royal is the same as
Wilson Five–not Peking.
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 168-69. “Selection from S.P.I. 17852 Peking, China,
1907.” “Sable.–Same as Peking.”
Morse, W.J. 1927. “Soy beans: Culture and varieties.”
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 6-7,
10. “Black Sable.–The same as Peking.” “Essex.–The same
as Peking.” “Extra Select Sable.–The same as Peking.”
“Sable.–The same as Peking.” “Red Sable.–The same as
Peking.”
Morse, W.J.; Cartter, J.L. 1937. “Improvement in
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89.
For the year 1937. See p. 1188. Selection by Arlington
Experiment Farm [Virginia], 1907.
Morse (1948) does not list this as a named soybean
variety.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 16-17. Peking/Peking S is in the USDA
Germplasm Collection. Maturity group: Peking is IV, and
Peking S is V. Year named or released: 1910. Developer
or sponsor: USDA. Literature: 03. Source and other
information: From Beijing, China, in 1906 [‘Peking S’ is the
‘Peking’ variety maintained at Stoneville Mississippi]. Prior
designation: PI 17852B. Address: USA.
392. Farnham: New U.S. domestic soybean variety. 1910.
Seed color: Yellow (straw).
• Summary: Sources: Piper, C.V. 1910. Re: Send soy bean
seeds to Dr. W.W. Garner. Letter (memorandum) to W.J.
Morse [Arlington Farm, Rosslyn, Virginia], April 1. One of
the varieties sent is: “#22312. Farnham.”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 59, 75.
Seed color: Straw yellow. S.P.I. No. 22312. “From Shanghai,
China, 1908... Grown two seasons.” “The best varieties of
soy beans (p. 75): Late–Farnham, 22312.” Address: USA.
393. Morgan, H.A. 1910. Re: Two good farmers. Letter to
Prof. C.V. Piper, Bureau of Plant Industry, U.S. Dept. of
Agriculture, Washington, D.C., April 1. 1 p. Typed, with
signature on letterhead.
• Summary: “My Dear Mr. Piper: Your letter of the 25th
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came while I was away from the office.
“I am to-day writing to one of our cooperators in Middle
Tennessee asking him to select two good men if he can for
the growing of the Peking and Haberlandt varieties of soy
beans for you and as soon as I hear from him I shall let you
know.
“With regards,
“Very truly yours, Director.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Director, Tennessee Experiment
Station, Knoxville, TN.
394. Piper, C.V. 1910. Re: Send soy bean seeds to Dr. W.W.
Garner. Letter (memorandum) to W.J. Morse [Arlington
Farm, Rosslyn, Virginia], April 1. 1 p. Typed, without
signature (carbon copy).
• Summary: “Dear Mr. Morse: Will you kindly have packed
up for Dr. W.W. Garner, of this Bureau, half-pound lots of the
following list of soy beans, of the 1909 crop at Arlington.”
Note 1. Dr. Piper lists 50 varieties in two columns. Of
these 22 have a number but no name. Those with both a
number and name are:
“#14952. Shanghai. #14954. Acme. #16790. Cloud.
#17251. Buckshot. #17252. Flat King.
“#17253. Nuttall. #17257. Eda. #17262. Yosho. #17264.
Tokio. #17267. Hope.
“#17269. Medium Yellow. #17273. Butterball. #17275.
Amherst. #17280. Mammoth. #17852. Meyer.
“#17861. Jet. #17862. Sherwood. #18227. Chernie.
#18259. Pingsu. #19186. Okute.
“#20405. Habaro. #20797. Riceland. #21079. Shingto.
#21999. Taha. #22312. Farnham.
“#22333. Baird. #22379. Swan. #25093. Yours very
truly,...”
Note 2. On April 19 (about two weeks later), Piper sends
Morse another Memorandum on a USDA form: “Will you
kindly send a half pound of seed each of No. 17251 and No.
17261 of Arlington 1909 seed to Dr. W.W. Garner of this
Bureau. Yours very truly,...”
Note 3. The USDA Memorandum form is 8½ inches
wide and 5½ inches from top to bottom; thus exactly half the
size of a typical 8½ by 11 inch piece of paper.
Note 4. This is the earliest document seen (Nov. 2020)
that mentions the soybean varieties Chernie, or Okute.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.

Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist [Bureau of Plant
Industry, USDA, Washington, DC].
395. Piper, C.V. 1910. Re: Experiments on the oil content
of soybeans. Letter to Prof. C.A. Mooers, Tennessee
Experiment Station, Knoxville, TN, April 10. 1 p. Typed,
without signature (carbon copy).
• Summary: “Dear Professor Mooers: In cooperation with
Dr. W.W. Garner, we are carrying out some interesting
experiments in connection with the oil content of soy beans.
The facts thus far brought together are rather puzzling and
we, therefore, want to grow certain varieties and certain
individual selections at a number of different places so as
to determine the relation of soil and climatic factors to oil
content. In this connection, I should be greatly obliged if
you would find it possible to grow for us rod-rows of seven
individual selections of Mammoth where the oil content of
the mother plant is known; also rod-rows of Hansen, #20409,
which is extremely low in oil content; of the Buckshot,
#17251, and Guelph, #17261, both of which are very high in
oil content; and Ogemaw #17258. I should be under many
obligations to you if you can have these grown for me either
at Knoxville or Jackson or both places. We shall want to
secure about a pound of seed from each plot grown. If you
find it possible to do this, I shall forward the seed as soon as
I hear from you.
“Yours very truly, Agrostologist.”
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Hansen.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist, Bureau of Plant
Industry, USDA, Washington, DC.
396. Piper, C.V. 1910. Re: Names of soybean varieties. Letter
to Prof. A.T. Wiancko at Experiment Station, Lafayette,
Indiana, April 11. 3 p. Typed, without signature (carbon
copy).
• Summary: “I have your letter of the 8th instant, relative to
the ‘Medium Early Yellow’ soy bean and its identity; also
your previous letter of March 23rd. I am sorry for the delay
in this matter, but the case was a bit mixed and I want to be
sure to straighten it out from our records before replying. In
May, 1908, Mr. Nielsen, formerly with me, obtained from
you a full set of the soy beans that you were growing, and
all of which we grow. Mr. Nielsen’s notes, which seem to be
amply verified by the samples of the original seed and of the
crop, were as follows:
“Indiana name ‘Olive Medium’ proved to be the same
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as Ogemaw, S.P.I. No. 17258.” “Very Dwarf Brown” same
as Eda, No. 17257. “Ogemaw” same as Eda, No. 17257.
“Medium Early Yellow” same as true Hollybrook, No.
17278. “Early Brown” is a brown-seeded derivative of Ito
San, which we are also growing as Early Brown, No. 25161.
“Hankow” same as Flat King, No. 17252. “Medium Green”
is correctly named, though we are now calling it Guelph,
No. 17261. “Early Black” same as Buckshot, No. 17251.
“Medium Early Black” same as Buckshot, No. 17251. “Ito
San” same as Ito San, No. 17268. “Dwarf Early Yellow”
same as Ito San, No. 17269 [sic, 17268 (?)]. “Indiana
name ‘Medium Early Yellow.’ This was not the same as
the Medium Early Yellow secured in 1907 from you, but
it proved to be Ito San. We have, therefore, obtained two
varieties from you under the name ‘Medium Early Yellow.’
That obtained in 1908 was Hollybrook; that obtained in
1909, Ito San.
“Of the two samples that you now send, that labeled
‘Mammoth’ is in all probability correctly named. That
labeled ‘Medium Early Yellow’ is Hollybrook, at least it
matches seed of that absolutely and the sample of the seed of
the Medium Early Yellow obtained from you in 1908. What
has been grown under the name ‘Medium Early Yellow’
by the Indiana Experiment Station is our S.P.I. No. 17269,
and which apparently you have never grown. I am taking
pleasure in sending you a pound of seed of it.
“In regard to the Wing Seed Company, I had a little
correspondence with Mr. C.B. Wing last fall. He sent
in a specimen of a plant of a variety under the name of
‘Hollybrook.’ The particular plant he sent us was not
Hollybrook at all, but seemed to me to be identical with our
S.P.I. No. 17269, Medium Yellow. Mr. Wing was growing
a good many varieties of soy beans last year that we had
furnished, and I did not know but what this might have been
a stray plant. In reply, however, he wrote me under date of
October 12th, ‘The bean that we sent is one that we have
been calling the Hollybrook, that being the name given by
the Purdue University when we purchased it.’ It is quite
possible that I may have been mistaken in identifying the
plant that Mr. Wing sent me, but I do not think that such
was the case. As I did not save the samples, I cannot now
verify it. I am, however, writing to Mr. Wing, asking for a
sample of the seed they are now advertising as ‘Medium
Early Yellow,’ so that I may see what it is. The name I gave
them for the sample that was sent me was Medium Yellow,
adopting the name which the Tennessee Experiment Station
had given to S.P.I. No. 17269.
“In regard to the matter of cowpeas mentioned in your
letter of March 23rd, I will write you within a few days.”
Note: Trying to standardize soy bean names was very
complex and confusing, but very important. USDA and state
experiment station workers were still grappling with the
problem as late as 1923.
Location: National Archives, College Park, Maryland.

Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agrostologist, Bureau of Plant
Industry, Washington, DC.
397. Morgan, H.A. 1910. Re: Names of the two good
farmers. Letter to Prof. C.V. Piper, Bureau of Plant Industry,
U.S. Dept. of Agriculture, Washington, D.C., April 12. 1 p.
Typed, with signature on letterhead.
• Summary: “Dear Mr. Piper: It is likely that Mr. A.H.
Simpson at Waverly, Tennessee, will grow the Haberlandt
soy beans for you and Mr. Tom Brooks, Hampshire, Tenn.,
whose railroad station is Columbia, Tenn., will grow the
Pekin [Peking]. These are both good men and are interested
in soy bean development. If you care to, please take up the
correspondence with them at once and I shall be glad to
know the results.
“With kindest regards,
“Very truly yours, Director.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Director, Tennessee Experiment
Station, Knoxville, TN.
398. Piper, C.V. 1910. Re: Oil content of soy beans. Letter
to Prof. J.F. Duggar, Experiment Station, Auburn, Alabama,
April 18. 1 p. Typed, without signature (carbon copy).
• Summary: “Dear Professor Duggar: In cooperation with
Dr. W.W. Garner, we are carrying out some interesting
experiments in connection with the oil content of soy beans.
The facts thus far brought together are rather puzzling and
we, therefore, want to grow certain varieties and certain
individual selections at a number of different places, so as
to determine the relation of soil and climatic factors to oil
content. In this connection, I would be greatly obliged if
you would find it possible to grow for us rod-rows of seven
individual selections of Mammoth where the oil content of
the mother plant is known: also rod-rows of Hansen, #20409,
which is extremely low in oil content: of the Buckshot,
#17251m and Guelph, #17261, both of which are very high
in oil content; and Ogemaw, #17258. I should be under many
obligations to you if you can have these grown for me. We
shall ant to secure about a pound of seed from each plot
grown. If you find it possible to do this, I shall forward the
seed as soon as I hear from you.
“Yours very truly, Agrostologist.”
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Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist.
399. Piper, C.V. 1910. Re: Names of soybean varieties. Letter
to Prof. A.T. Wiancko at Experiment Station, Lafayette,
Indiana, April 19. 1 p. Typed, without signature (carbon
copy).
• Summary: “Among other soy bean studies we are
investigating the relation of oil content of the seed to external
factors. The data we have thus far secured are very puzzling
and we are, therefore, anxious to have certain pedigreed
strains of early soy beans grown at a great many places. I am
particularly anxious to have grown in Indiana the Hansen soy
bean, #20409; which is very low in oil content; the Buckshot,
#17251, and Guelph, #17261, both of which are very high in
oil content; and Ogemaw, #17258. All four of these varieties
are early, so that there is scarcely any doubt that they will
mature. Will it be possible for you to grow for us rod-rows
for these four varieties, harvesting the seed so that we can
obtain about a pound of each? I should greatly appreciate it if
you could do this for us.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agrostologist, Bureau of Plant
Industry, Washington, DC.
400. Piper, C.V. 1910. Re: Growing the Peking and
Haberlandt varieties. Letter to Prof. H.A. Morgan, Director,
Tennessee Experiment Station, Knoxville, TN, April 19. 1 p.
Typed, without signature (carbon copy).
• Summary: “Dear Professor Morgan: I have your letter of
the 12th inst., giving me the addresses of Mr. A.B. Simpson
of Waverly, Tennessee, and Mr. Tom Brooks of Hampshire,
Tenn. as AI [sic, perhaps A1 = excellent] growers of soy
beans.
“Since I wrote you another matter has come up and it
may not be possible for me to contract with these gentlemen.
Nevertheless, I am greatly obliged to you and, in case we
grow the beans in Tennessee will take the matter up with
these men.
“I am thinking of having a large quantities of
Haberlandts and Tokios grown this year, which matter will
be decided within a few days. In case I do this, can you spare

me seed of these two varieties and, if so, how much?
“Yours very truly, Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist, Bureau of Plant
Industry, USDA, Washington, DC.
401. Wiancko, A.T. 1910. Re: Names of soy bean varieties.
Letter to C.V. Piper, Agrostologist, Bureau of Plant Industry,
Washington, DC, April 20. 2 p. Typed, with signature on
letterhead. [1 ref]
• Summary: “Dear Sir:–Thanks for your favor of the 11th
containing information on the identity of the soy bean
varieties we have been growing here. It is unfortunate
that there is still so much confusion concerning the names
of some of our most common varieties. It has been of
considerable trouble to us in connection with securing seed
for our cooperative experiments for which we seldom have
enough of our own production. Nearly every year we buy
seed and find it to be something different from what we had
bought it for.
“I am not yet satisfied concerning the identity of the
Hollybrook and Medium Early Yellow. It is quite possible
that mistakes were made in the samples sent you under these
names, in fact I think there is no doubt but what the sample
sent you as Medium Early Yellow last year was Ito San
because it proved afterward that the boys had gotten these
two varieties wrongly labeled. The seeds sent you in 1907
I think were correctly labeled. It is certain at any rate that
our Medium Early Yellow and Hollybrook are quite distinct
varieties.
“Mr. Wing secured seed of what we were directed to call
Hollybrook (S.P.I. No. 12399) two or three years ago.
“Concerning names in general, I should like to express
the opinion that such names as Medium Yellow and Medium
Early Yellow should not be used as they are more or less
misleading and are not real names anyway.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agriculturist, Purdue Univ.
Agric. Exp. Station, Lafayette, Indiana.
402. Morgan, H.A. 1910. Re: Haberlandts and Tokios. Letter
to Prof. C.V. Piper, Bureau of Plant Industry, U.S. Dept. of
Agriculture, Washington, D.C., April 21. 1 p. Typed, with
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signature on letterhead.
• Summary: “Dear Mr. Piper: I have your letter of the 19th
and am sorry that we have no Haberlandts or Tokios left. If
we had known earlier that you wanted these we might have
spared you a bushel or so of each variety.
“Let me know if you take up the matter of growing
soy beans with Mr. Simpson of Waverly and Mr. Brooks of
Hampshire and I shall be glad to write them in the interest of
your work.
“With regards,
“Very truly yours, Director.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Director, Tennessee Experiment
Station, Knoxville, TN.
403. Moss, B.L. 1910. Farm department: Soy beans
as a forage crop. Port Gibson Reveille¼ (Port Gibson,
Mississippi). April 21. p. 1, col. 1.
• Summary: “Because of the scarcity and high price of
cowpea seed, and in some cases the impossibility of getting
them at any price, it becomes necessary to look about for
something that will at least in part take their place. As such a
substitute the soy or soja bean fills the bill admirably.
“This bean is a Japanese importation, and as a nitrogen
gatherer and soil restorer it is equally as valuable as the
cowpea. It makes no vine, but has a bushy, upright stalk
growth, and makes an immense number of small pods of
beans. This absence of vine and bushy habit of growth make
it easier to cut and cure for hay than the cowpea.
“There are a number of varieties of soy beans, varying
from the dwarf varieties to the Mammoth Yellow, which
as its name indicates makes a vigorous, bushy growth,
sometimes nearly waist high. The latter variety is the one
that should be used in South Mississippi. Under favorable
conditions it has made as much as three tons of hay per acre,
and will probably average two. This hay has a feeding value
fully equal to the best cowpea hay.
“The soybean makes a good crop of hay after oats and,
in fact, it is as such a crop that [it] will be found most useful.
Unlike the cowpea, they must not be sown broadcast, but
should be planted in three foot rows, about one-half bushel
seed per acre, and given one or two light cultivations.
They do not do well broadcast. Mr. G.E. Hiles, of Moselle,
Mississippi, on piney woods last year made three tons of soy
bean hay after taking off an oat crop.
“There is no reason why this crop should not be
successful with the average farmer, as it has done well at
nearly every experiment station in the South. Ask your
local merchant about these seed, and insist on getting the

Mammoth Yellow. You should get them for about two dollars
per bushel. Try the soy bean; they can take the place of the
cowpea either as a feed or to improve the land.
“Write to the Secretary of Agriculture, Washington,
D.C. for the Government Bulletin on Soy Beans.” Address:
District Agent, U.S. Department of Agriculture.
404. Mooers, C.A. 1910. Re: Selections of Mammoth Yellow
for your oil work. Letter to Mr. C.V. Piper, Bureau of Plant
Industry, U.S. Dept. of Agriculture, Washington, D.C., April
23. 1 p. Typed, with signature on letterhead.
• Summary: “My Dear Sir: I will be pleased to put out the
varieties of soy beans including the selections of Mammoth
Yellow for your oil work.
“In regard to our soy beans 23338 I doubt if any of the
seed was obtained. Several of the very late varieties did not
reach maturity before frost. I will look the matter up however
and will forward you some of the seed if any were gotten.
“Very truly yours, C.A. Mooers.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Chemist and Agronomist, Univ.
of Tennessee Agric. Exp. Station, Knoxville, TN.
405. Wing, Chas. B. 1910. The soy bean: a promising forage
crop of value. Rural New-Yorker 69(4043):489-90. April 23.
Oversize.
• Summary: “About 10 years ago the writer became
interested in Soy beans and began experimenting with them.
My first experience was with the Ito San, and for many years
we grew this quite extensively, and were well pleased with it.
If yielded about 20 bushels of grain per acre for us when at
its best, but it was very difficult to harvest, the pods forming
quite close to the ground, and the habit being rather poor–
that is the vines were inclined to be half recumbent. Some
years we succeeded fairly well harvesting it with a mowing
machine; some years we pulled it by hand, sometimes
we cut it with hoes. A few years ago, after reading some
Government bulletins on the subject, we became interested in
other varieties. We secured as many of the promising kinds
as we could from the Government, and tested them fairly.
The results have both pleased and surprised us. A typical
plant of Soy bean is shown at Fig. 184. This picture is taken
from Farmers’ Bulletin 372. Last Fall Mr. C.V. Piper, of the
United States Department of Agriculture, visited our test
plot. As Mr. Piper states, it is no longer proper to encourage
simply the growing of Soy beans; the varieties differ so
greatly, and some are so far superior to others, that to be
up-to-date at all, one must have some of the best varieties.
The habits of these plants differ as greatly as those of any
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cultivated plant with which we are familiar. This variation
is in a way, a good thing, because Soy beans are used in
three or four different ways, and its wide variation helps the
different uses. Some varieties will mature in 90 days; others
will require from 120 to 140 days, or even longer. Some
are half recumbent or almost fully recumbent; others stand
sturdily erect. Some have coarse stalks (although very strong
and erect); others have much more slender stalks. Some have
large, coarse leaves; others medium leaves. Some shed their
leaves before the grain even begins to mature; others retain
their leaves until the grain is practically ripe. It is obvious
that all of these characteristics may be made of use in the
plant’s cultivation.
“We hardly know whether the Soy bean is most useful
for grain, silage, soiling, forage or soil improvement.
Different varieties are peculiarly adapted to each purpose,
and it will depend largely upon the farmer’s own need as to
which characteristic he should seek. As a grain crop, they
can probably be used over the widest latitude, and probably
more farmers will find them valuable in this way than in any
other. They may be used especially in the Central States, and
by farmers who use oil meal or bran, either with dairy rations
or for feeding other stock. Soy beans analyze sometimes as
high as 38 per cent protein; this compares favorably with
oil meal, while in palatability and digestibility they are very
much superior to oil meal. All of our stock like them fully
as well as they do corn, and we have very little trouble from
indigestion. They are laxative, and when fed in moderate
amounts are beneficial in this way; furthermore, they seem
to act as a tonic. Horses being fed moderate amounts of them
become sleek and fat, with abundant life. My own driving
mare will leave her corn for a bite of Soy beans. and when
given only moderate amounts of them and practically no
other grain, will fatten up very quickly. I thoroughly believe
with Mr. Piper that every farmer who is buying cotton-seed
meal, oil meal or wheat bran has abundant use for Soy beans,
and that the Soy beans would be much more profitable to
him than any of the other feeds mentioned.
“With some of the new varieties I think it will soon be
possible to grow about 30 bushels of seed per acre. They are
worth about $1 per bushel for feeding purposes, and they
thus compare favorably with any crop we grow for feed.
For many years cow peas have been grown extensively as a
forage crop. I believe with Mr. Piper that, at least on a great
many soils, the Soy bean should certainly replace the cow
pea. The cow pea has just one advantage: it may be sown
broadcast on foul land, and will make a good growth and a
profitable crop. The Soy bean does not thrive when sown
broadcast, consequently it is a little less of a lazy man’s crop,
but on the other hand, its analysis is so much better than that
of the cow pea, and its habit of growth is so much better that
it should easily take precedence over the cow pea, excepting
where it is thought to be absolutely necessary to sow the seed
broadcast. I submit the following table, taken from Professor

Henry’s “Feeds and Feeding,” for careful consideration:”
The table gives the nutritional composition of 7
“Foods”: Soy beans, cow peas, corn, bran, soy bean hay,
cow pea hay, and clover hay. For each it gives: (1) Lbs. dry
matter. (2) Lbs. protein. (3) Lbs. carbohydrates. (4) Lbs.
[nitrogen-free] extract. The soy bean contains much more
protein (29.6) and extract (14.4) and much less carbohydrates
(22.3) than the other six.
“The analysis of the Soy bean seed is not as high in
protein in this table as I have seen it in other analyses.
Note the superiority in protein of the Soy bean, as well as
the cow pea hay, over Red clover. Alfalfa analyzes only
about 11 or 12 per cent, so that the Soy bean compares
favorably with Alfalfa itself, and it is reasonably certain that
it could be grown easily on many soils where the growth
of Alfalfa would be difficult. Red clover is not likely to be
supplanted by either Soy beans or cow peas, and it would
not be wise to supplant it, because Red clover is such an
old-established crop that everyone knows how to grow it,
it produces sufficient forage per acre to make it profitable,
and it probably fits into the rotation a little easier than Soy
beans, especially where farmers have a large amount of
Spring or Summer work to do. Neither do I think that Alfalfa
should at all be supplanted by the Soy bean, but it frequently
happens that a Red clover meadow is seriously injured by
Winter freezing and a catch crop desired in the Spring. For
this purpose I think that no crop with which I am familiar
would begin to equal the Soy bean. Millets are largely used
as catch crops under these conditions, and there is absolutely
no comparison between the value of a ton of millet hay
and a ton of Soy bean hay. Also there are many soils on
which clover does not seem to thrive, and on these I would
earnestly recommend the use of Soy beans, especially in an
experimental way.
“Ohio, Chas. B. Wing.” (To be continued.)
A large illustration (Fig. 184) shows “a typical plant of
soy beans.” Address: Ohio.
406. Wing, Chas. B. 1910. The soy bean: a promising forage
crop of value. II. Rural New-Yorker 69(4043):514. April 30.
Oversize.
• Summary: “As nitrogen gatherers I think few plants will
equal the Soy bean. Its roots are covered with nodules.
Sometimes these nodules are as large as Lima beans, and
they should always be as large as a garden pea. If this plant
be turned under for fertilizing purposes, especially if one of
the large growing varieties be used, I know of no plant that
would excel it. When grown for seed, most varieties will
drop their leaves before the seed is ripe; these leaves. of
course, enriching the soil. I think that on any ordinary soil,
with the new improved varieties, farmers should expect from
15 to 20 or 25 bushels of seed, or from two to 3½ tons dry
hay per acre. I have a theory, which at present is theory only,
that the plant may be made extremely useful for silage. In
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another year or so, I expect to try this on a good-sized scale.
Some varieties make both a large amount of forage and a
large amount of grain, and in addition will hold their leaves
until the grain is nearly ripe. I think that these varieties
cut just before the leaves begin to fall, and possibly mixed
with moderate amounts of corn (say in the proportion of
two parts Soy beans to one of corn) would not only make a
large amount of very rich silage, but would be readily eaten
and easily digested, and we would thereby get the greatest
possible amount of feed from a given acreage.
“As to varieties, I agree with Mr. Piper on practically
everything I have tested so far. Many of the new varieties
are only in the experimental stage, and probably few of
them are at present produced in quantities sufficient to place
them on the market, but no doubt, within a few years, the
Government will have some surplus for sale. The Ito San,
our old standby. is no doubt about as good as any variety for
extreme northern conditions, where it is necessary to mature
the seed in 90 days. It would furnish only about 1½ ton dry
forage per acre. The Medium Early Green is one of the oldest
varieties, makes an excellent yield, both of beans and forage,
but it seems to be practically impossible to harvest the crop
in such manner as not to lose half the grain, and this reduces
the yield to only a moderate amount.
“So far, our tests show no bean that is any better for
grain than the Medium Early Yellow. This variety has very
sturdy plants, a trifle too coarse for forage, a mediumsized bean, which does not shatter badly when harvested.
It yields abundantly, and its habit is good. The plants stand
erect enough, so that it is no difficulty whatever to harvest
with a mowing machine. The Meyer sometimes produces
enormous quantities of forage, occasional plants being six
feet tall, but its habit is poor, being half recumbent. The yield
of grain is only moderate. The Tokio produces the largest
amount of forage of any bean I have ever tried, but when
grain is desired it is entirely too late for this latitude. The
Brownie is almost identical with the Ito San. The Haberlandt
is very similar to the Meyer, although having a trifle better
habit–that is, a more erect growth. The Guelph is an early
variety, maturing with the Ito San, but having a rather better
habit. The Nuttal [sic, Nuttall] has a good habit, although
the vines are a trifle coarse for forage, the amount of beans
produced being smaller by our tests than some of our other
best varieties. The beans also shatter somewhat worse in
harvesting than our other varieties. The Morse is similar; it is
about as late in maturing as we dare to have in this latitude,
probably requiring 130 to 140 days, and the yield of beans is
about the same as that of Nuttal. A variety with which I am
very well pleased is the Jet. It will probably produce a trifle
smaller amount of grain than the Medium Early Yellow, but
its habit is simply perfect, the plant growing perfectly erect
and branching out five or six inches above the ground, the
main stem being sturdy and each branch long and slender,
making it well adapted for forage. It would probably mature

safely even a good deal north of this latitude, as it has two
or three weeks to spare. It would probably make three tons
per acre of dry hay, and no doubt would have little trouble
in making a yield of 20 bushels of grain. Another of my
favorites is the Cloud. This bean is very similar to the Jet,
excepting that it is from two to three weeks later in maturing.
It will produce a little heavier crop both of beans and forage
than the Jet, has equally good habits and retains many of its
leaves until the grain is perfectly ripe. I have tested other
varieties, but have found none of them of sufficient merit to
be enumerated here.
“Briefly then, I feel positive not only that the Soy bean
has come to stay, but that its growth is still in its infancy,
and I rather think that in 10 years from now it will be a
very important crop. I think that as a grain producer it
will compare favorably with any crop we have; that both
in quantity and quality of forage it is not greatly excelled
by any plant, with the exception of Alfalfa. Its fertilizing
qualities are of the very best, and it may be used for silage
with profitable results. I advise farmers, however, to grow
it only in a moderate way for a year or two, because, while
not especially difficult to grow, it has some peculiarities
which should be thoroughly understood before attempting
its extensive cultivation, and I would advise farmers to
investigate individual varieties, and to be sure that they get
something of the best when purchasing. It will probably be
several years before these new varieties will be placed on
the market in any considerable amounts, but with the interest
that is now being taken in this plant, I think that in a short
time it will be possible to obtain seed from the very best of
the varieties which I have mentioned, as well as from some
of the other choice varieties with which the Government is
experimenting.” Address: Ohio.
407. Chernie: New U.S. domestic soybean variety. Synonym:
Bopp (Morse 1927). 1910. Seed color: Black.
• Summary: Sources: Piper, C.V. 1919. Re: Send soy bean
seeds to Dr. W.W. Garner. Letter (memorandum) dated April
1 to W.J. Morse [Arlington Farm, Rosslyn, Virginia]. One of
the varieties he will send is Chernie. #18259.
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 50, 75. Seed
color: Black. S.P.I. No. 18227. “From Khabarovsk, Siberia,
1906... Grown four seasons.” “The best varieties of soy
beans (p. 75): Medium early–Chernie, 18227.”
Zavitz, C.A. 1911. “The professor of field husbandry
and director of field experiments: Varieties of soy beans.”
Ontario Agricultural College and Experimental Farm
(Guelph), Annual Report 36:169-247. For the year 1910.
See p. 217-18. Page 218 indicates that Chernie (producing
23.5 bushels) was one of the varieties which had the greatest
yields.
Scudder, Henry Desbrough. 1913. Department of
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Agronomy, Oregon Experiment Station. Report for the
year ending June 30, 1913. Page 5 states: “This year the
results were a good deal better. Two varieties, Chernie and
Tashing, matured seed, as did some of the selections from the
previous year. Unfortunately, owing to the lack of a suitable
place for storing and threshing the vines, practically all of the
seed was lost at the end of the season.”
Morse, W.J. 1927. “Soy beans: Culture and varieties.”
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 6.
“Bopp.–The same as Chernie.” Address: USA.
408. Hansen: New U.S. domestic soybean variety. 1910.
Seed color: Brown.
• Summary: Sources: Piper, C.V. 1910. Re: “Experiments
on the oil content of soybeans.” Letter to Prof. C.A.
Mooers, Tennessee Experiment Station, Knoxville, TN,
April 10. “... I should be greatly obliged if you would find
it possible to grow for us rod-rows of seven individual
selections of Mammoth where the oil content of the mother
plant is known; also rod-rows of Hansen, #20409, which is
extremely low in oil content;...”
Piper, C.V. 1910. Re: Names of soybean varieties. Letter
to Prof. A.T. Wiancko at Experiment Station, Lafayette,
Indiana, April 19. 1 p. “I am particularly anxious to have
grown in Indiana the Hansen soy bean, #20409...”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 55. Seed
color: Brown. S.P.I. No. 54380. “From Merkoechofka,
Siberia, 1906... Grown three seasons.”
Garner, W.W.; Allard, H.A.; Foubert, C.L. 1914. “Oil
content of seeds as affected by the nutrition of the plant.” J.
of Agricultural Research 3(3):227-49. Dec. See p. 235, 240.
Hansen is S.P.I. No. 20409.
409. Itie, G. 1910. Le soja: Sa culture, son avenir [Soya: Its
cultivation, its future]. Agriculture Pratique des Pays Chauds
(Bulletin du Jardin Colonial) 10(85):305-07. April. [2 ref.
Fre]
• Summary: Contents: Harvest (continued) for forage or
seeds. Threshing.
Early varieties include Hollybrook and Buckshot. Late
varieties: Mammoth and Wilson. Threshing: When the
pods are dry, the seed is easily separated with the aid of
an ordinary threshing machine that has concave threshers.
Address: Ingenieur d’Agriculture coloniale.
410. Farben-Zeitung. 1910. Weiteres ueber Sojabohnen
und Sojabohnenoel [More about soybeans and soybean oil].
15(32):1437. May 7. [1 ref. Ger]
• Summary: This is a continuation of the article in the
previous issue (No. 29) of this periodical, April 16 (p. 12981301). Illustrations (non-original) show: (1) An uprooted
soybean plant. (2) The pods and seeds of the following

soybean varieties: Guelph, Ito San, Buckshot, Austin,
Hollybrook, Haberlandt, Mammoth.
411. Redding, R.J. 1910. Farms and farmers: Farm
conditions. Atlanta Constitution (Georgia). May 23. p. 10.
• Summary: “A few weeks ago when advising the replanting
of the missing places in a cotton crop, some one ‘moved to
amend’ by substituting soybeans in place of Whipporwill
[also spelled “Whippoorwill”] [cow] peas, insisting that the
pea-vines will run about and over the cotton and injure it,
so they will doubtless on good land, especially. if a running
variety. Anyhow I accept the amendment in part, and
recommend soybeans, planting the Mammoth Yellow variety,
which grows upright and tall, and is very productive.”
Address: Griffin, Georgia.
412. Piper, C.V. 1910. Re: Send soy bean varieties to Henry
W. Healy. Letter (memorandum) to W.J. Morse [Arlington
Farm, Rosslyn, Virginia], May 27. 1 p. Typed, without
signature (carbon copy).
• Summary: “Dear Mr. Morse: Will you please send a few
varieties of early soy beans to Henry W. Healy, 47 John St.,
New York City. Prof. Billings says that Mr. Healy has been
growing the Guelph soy bean with great success and desires
others for comparison.”
Note: Henry Wilder Healy was a prominent member of
the Heights society set in Brooklyn.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist [Bureau of Plant
Industry, USDA, Washington, DC].
413. Healy, Henry W. 1910. Culture of the soy bean:
Practical statement of “do” and “don’t.” Part I. Rural NewYorker 69(4048):623. May 28. Oversize.
• Summary: “There are many factors in growing any
successful crop. What are the prime factors in growing a
big crop of Soy beans? There are three: Available moisture
at all times (and its corollaries, humus and good drainage),
lime and good seed. The Soy bean, like corn, is a hot
weather plant. It makes its greatest growth when the soil
has least moisture. Unlike Red clover and Alfalfa, both
root system and top must be developed within four months.
It makes a greater growth from seed to harvest than any
other legume. I will not even except Alfalfa, for Alfalfa has
a tremendous root system already developed, in which is
stored immeasurable vitality and energy, awaiting only the
first warmth of Spring to show its mature vigor.
“With the Soy bean, the seed is planted in early May,
and the crop harvested in September. It is safe to say over
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400 tons of water is required to produce a ton of green Soy
bean forage. I am told that 15 tons green weight per acre has
been grown, and I believe it. Think of the weight of water
consumed, 6,000 tons, by one acre of Soy beans within a
period of four months, and in the season of least rainfall and
greatest evaporation. The Soy bean root will not live in a
swamp or with free water near the surface of the land. Such
moisture is not available, for the roots cannot develop to
absorb it. The ideal soil is a thoroughly drained loam. well
filled with humus to catch the rainfall. We must also cultivate
and by an earth mulch save all the moisture possible.
“Given well-drained soil, with plenty of humus, the
nitrogen-gathering bacteria will thrive if also there is
sufficient lime to make the soil sweet. In the East this usually
means an application of from 1,000 pounds to five tons per
acre, the lesser amount if quick or caustic lime be used. I
have purposely omitted to mention inoculation. The bacteria
in my experience are naturally present in soils that have a
fair amount of humus. The addition of lime causes them to
multiply exceedingly. If the soil is materially deficient in
humus, don’t try to grow Soy beans until you have turned
under some other green crop, or applied a good dressing
of manure, and added lime. Of course your soil may be of
natural limestone formation, or it may have been recently
limed. Even then an extra dose of lime will be a benefit.
“The mammoth [Mammoth] or late-maturing varieties
may do well for the cotton States, but from Virginia
northward use none but the medium or early kind. I have
had best results with the Medium Green. It yields heavily
in forage and ‘grain,’ and the leaves are not dropped till the
beans are mature. Even when thrashed for the beans, the
‘straw’ has a good feeding value and the cattle relish it. The
United States Department of Agriculture in its pamphlet on
the subject discourages the use of the Medium Green variety
on account of the woodiness of the stalks. The stalks must
of necessity be woody and tough to support a heavy growth
of forage and grain. I have grown the Medium Green Soy
beans for five years. The average height of the topmost
leaves varies from 40 to 48 inches. Occasionally they will
measure 52 inches. I am told that the Hollybrook Yellow (an
early variety) is good. I shall try a patch experimentally this
year, but the main crop will be the old stand-by–the Medium
Green. Some seed has been saved each year, and I feel sure
that what I have now is more productive than its progenitors
bought five years ago.”
“(Continued next week.)”
414. C.P. 1910. Farm correspondence: Essex rape, Soybean.
Atlanta Constitution (Georgia). May 30. p. 10.
• Summary: C.P. writes: “Name earliest Soybean and next
earliest. Want succession of crops for green feeding.”
The editor answers: “Director J.F. Duggan [sic, Duggar],
in regard to varieties of Soybean, says: ‘Among the early
varieties are Early Yellow, Ogema, Ito San and Early Brown

(maturing in 75-90 days); of medium maturity are Medium
Black, Medium Green, Green Samara [Green Samarow],
and Olive Medium (maturing in 95-110 days); late varieties,
Mammoth Yellow, Flat Black, Tamarat Sukun, Nalrade,
Asahi, and Best Green. The Mammoth Yellow matures in
about 130 days–the latest of record.’” Address: Hurtsboro,
Alabama.
415. Healy, Henry W. 1910. Culture of the soy bean:
Practical statement of “do” and “don’t.” Part II. Rural NewYorker 69(4040):623. June 4. Oversize.
• Summary: “Prepare the ground thoroughly. A better seed
bed is required than for corn. Plant in 36-inch drills from
eight to 12 beans per lineal foot, and cover them not deeper
than two inches nor less than one inch. After planting use
the weeder or spike harrow with the teeth turned well back
until the beans have nearly all sprouted but are not yet up to
the surface. The young Soy bean shoots are very tender and
easily damaged; therefore, see that your harrow or weeder
does not break them. If the surface of the ground becomes
baked or crusty before the beans are up, they may never push
their way through. Use the weeder, but use it with judgment.
When the young plants clearly define the rows begin your
cultivation. If the seed bed has been well prepared, give
shallow cultivation only. If it has been somewhat neglected,
the first cultivation may be deep, but after that merely
preserve a shallow though very fine earth mulch. How many
times do I cultivate? I don’t know. I should advise the least
possible cultivation that will preserve an ideal earth mulch.
This may mean a great many cultivations–it may mean but
one. When you cannot run the cultivators between the rows
without breaking the plants considerably, stop cultivating.
“Soy beans make an ideal soiling crop. They are
excellent fed green, as hay, or as grain. The Massachusetts,
Ohio and New Jersey experiment stations strongly
recommend them as silage when corn forms more than half
the silage mixture. They may be fed to cattle, sheep, horses
and hogs in any of the above forms–though, of course, silage
is not recommended for horses or hogs except in very limited
quantities. In feeding the beans as grain, remember that
they are richer than [linseed] oilmeal and somewhat more
laxative. Use them as you would oil meal.
“The hay corresponds to Alfalfa hay. It also has a
laxative effect. One of the most noticeable characteristics is
its palatableness. All farm animals seem to prefer it to any
other plant. Cattle will let the freshly-cut corn or Alfalfa lie
till all the Soy beans are gone when the three are fed at the
same time. Green Soy beans seem more nearly to replace
grain with dairy cows than any other roughage. We are told
that hogs in pens do not make gains on soiling crops alone.
They do when soiled with Soy beans.
“Although I prize Soy bean hay highly, I do not intend
ever again to grow them for that purpose. Too much labor is
entailed, and it is usually harvested in September, a month
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of rains and uncertain weather. If you are minded to try it,
cut when the bean pods are well formed and developed and
before the leaves show signs of withering. This will usually
be about two or three weeks after the maximum height has
been reached. Cure as you would clover or Alfalfa hay, but
take greater pains not to break off the tender leaves in which
lie the greatest feeding value.
“When harvesting for the grain, wait till most of the
leaves have fallen and the pods become somewhat dry. The
beans should be solid and hard. Wait till there has been a
heavy dew and the vines and pods are leathery, then reap
with a binder and put in cocks at once. Do not run the binder
after the dew has been dried away, for then the beans are
easily shelled from the brittle pods. A cloudy day is better
than a sunny one. After curing a few days, I usually spread
sheets in the hay rigging and by gathering together the
corners hoist them with a light block and tackle to the loft.
When saving the seed I usually thrash with a flail by hand.
I am told that by removing some of the beaters a thrashing
machine does good work. When feeding as grain, do not
thrash, but feed the sheaves to the cattle and hogs and let
them do the work for you. Not enough will be wasted to
pay for the thrashing. I think animals relish the beans more
this way. Finally, don’t forget the chickens. If they have free
range about the barn and manure pit, they will get every bean
that escapes the other stock. When housed for the winter,
occasionally throw them a sheaf. It will prove a treat for
them, thoroughly evidenced by their industrious scratching
and pecking.
“Now for a few ‘don’ts.’ Don’t try Soy beans as a
‘plow under’ crop. Crops are turned under to obtain humus.
If you have no humus, Soy beans will not pay. Cow peas
are better, or buckwheat, or rye, or Crimson clover. Don’t
sow broadcast. A cultivated crop returns a much greater net
profit. Don’t use much commercial fertilizer unless it be
a little phosphoric acid in some soluble form. If you have
humus you will not need it. I have experimentally tried
1,000 pounds per acre of a three, eight and six mixture, and
also lesser amounts. Sometimes not the slightest results
were noticeable. Never has a heavy application paid me,
but I should favor 210 to 300 pounds of basic slag per acre.
Manure will produce results because it adds humus. Finally,
don’t forget to lime and lime well. This is paramount. I have
sown the beans broadcast in New York State on a loam soil
with manure. Also in Maryland on both a clay and a sandyloam river bottom with commercial fertilizer. The stand was
hardly 20 inches tall and did not pay. I have planted in rows
and given good cultivation on a new soil low in humus. The
result was better but not satisfactory.
“Last Summer in a field that had grown a rather poor
crop of potatoes the year before and had had a cover crop
of rye turned under in the Spring, I grew 30 bushels of
thrashed and cleaned beans per acre. There was no manure
or commercial fertilizer used, but the soil was well supplied

with humus and had an application of five tons of lime per
acre. And this soil was underlaid by a shelving rock within
eight or 10 inches of the surface. It was the driest season we
had had in a long time. It is an extreme case, but it shows
what humus and lime will do. It might occur that a good crop
of Soy beans is grown and for some reason it seems wise
to turn them under. This can be done with full assurance of
the benefit to the succeeding crop. I grew potatoes one year
in a field on part of which was grown the preceding season
a fair crop of Soy beans. These were turned under. Another
part had been top-dressed with manure. The yield from the
Soy bean portion was nearly double that of the manured part.
The quality of potatoes was good in each. In a word, Soy
beans are to be used on a farm to help balance other more
carbonaceous crops and to maintain fertility. They cannot
be used profitably in building up a depleted soil. Others
may have succeeded in growing good profitable crops of
Soy beans on land low in humus with the aid of commercial
fertilizer, but I have had only failure.
“The real province of the Soy bean is to assist in the
marketing of other crops. Supposing a dairy cow is fed
40 pounds of corn silage and 10 pounds of Alfalfa hay as
roughage. To balance this, six to eight pounds of grain,
largely composed of expensive protein concentrates, is
normally purchased. If corn (two parts) and Soy bean (one
part) silage is used in place of straight corn silage, the grain
element may be reduced to two pounds of corn or corn
and cob meal, which is cheaply grown on the farm. Five
pounds of grain worth eight cents per day per cow is saved,
or nearly $300 a year on a herd of 10 cows. The saving is
greater than the net profit made by many herds with the
present high prices of grain. There is but little comparative
expense in growing three more acres for the silo. To express
it differently, you will get gross $100 for each acre. That
sounds unbelievably rosy, does it not? Yet the calculation is
right I think.
“Soy bean meal has a higher feeding value than oil meal.
A bushel of 60 pounds of Soy beans is worth to me $1.20
to feed hogs, sheep or cattle in limited quantities with other
grain. If you obtain 25 bushels per acre, that means $30 for
the grain and then you have the straw besides. Finally the
land is left in better heart than if any other grain crop had
been removed. For though Soy beans are not the best crop
to build up a depleted soil, it is equally true that it is not an
exhaustive crop. Soy beans fit in any rotation. Plant them
after any crop you wish. It seems to make little difference.
Plant as soon as the soil is warm,–when you would for corn.
Plant in a soil not deficient in humus and that is well drained.
Use an abundance of lime. Give good tillage. If you do these
things you will be a friend of the Soy bean ever afterwards.”
416. Burtt-Davy, Joseph. 1910. The soy-bean (Glycine
hispida). Transvaal Agricultural Journal 8(32):620-26. July.
• Summary: Contents: Introduction. Description. Climatic
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requirements. Varieties. Planting and cultivation. Harvesting
the seed. Returns of seed. Use of the seed for stock feed. Use
of the seed for human food. Commerce in the seed. Soy-bean
oil. As green forage. For ensilage. For hay. As a rotation crop
for green manuring. Some co-operative experiment reports
(from South Africa).
“We have grown soy-beans successfully at Skinners
Court and on the Springbok Flats since 1903. We have also
tested them successfully in other parts of the country, but
as there was no market for the beans, and farmers had not
learned to use them for their own stock, they were not taken
up as a regular crop. Another reason for this was that some
varieties gave a uniformly poor germination, while on some
soils, or under some conditions, none of the varieties did
well.
“We have continued our experiments and have now
established a strain of seed which gives very satisfactory
results. But owing to the variations in soil and the apparent
necessity for inoculation (natural or artificial) in some cases,
I cannot recommend farmers to plant largely until they have
given the crop a trial on a small scale...
“A variety brought by me from the United States in
1903, known as the ‘Southern,’ has given the best results of
any tried by us, both at Skinners Court and on the Springbok
Flats. The seed harvested in 1904 we distributed extensively
in different parts of the Transvaal, and have had favourable
reports of it, both from the high veld and the bush-veld.
The original stock was obtained through [seedsmen] J.M.
Thorburn & Co., New York.
“Writing from London, Messrs. Mitchell, Cotts &
Co. state that only two varieties have been imported into
England in any quantity, viz., the north Manchurian or
‘Harbin’ quality, exported from Vladivostok, and the south
Manchurian or ‘Sakura’ quality, shipped from Dalny, both
of which are described as very similar in appearance and
composition; the ‘Sakura’ realizes about 2s. 6d. per ton
more than the others. These are the classes which are most
acceptable to the English market. Seed has been received
through the courtesy of Messrs. Mitchell, Cotts & Co., and
will be tried the coming season.”
“Of the varieties grown in Europe we have tried
Vilmorin’s ‘Extra-Early,’ ‘Extra-Early Black,’ and ‘Yellow
Etampes’ at Skinners Court, but they did not thrive at all,
even though grown alongside the ‘Southern’ which did
excellently” (p. 621).
A list of the names of soybeans grown in Japan, grouped
according to seed color, is given. Among the six white
seeded beans (Shiro Mame), Teppo Mame or ‘Gun Bean’ is
“the sort principally used to make the famous Soy Sauce.”
Maru Mame or ‘Bullet Bean’ is recommended as very
valuable for horse food. The names of three black seeded
soybeans (Kuro Mame) and three speckled seeded soybeans
(Fuiri Mame) are also given. “These have not yet been tested
by the Department, but seed is on order for trial next season.

In the meantime I recommend farmers to restrict themselves
mainly to the ‘Southern’ variety.” Note 1. In calculating
yields, 1 muid = 3.33 bushels.
“In China and Japan the soy-bean is an article of human
diet. In Japan it constitutes a large proportion of the food of
the people, a variety of dishes being prepared from it as well
as foodstuffs similar to butter, oil, and cheese. A condiment
famous among the Chinese under the name of ‘soy’, is made
from this bean. The beans are of a pleasant taste when boiled,
either in a green state or when ripe; in the latter state they
need considerable soaking before use...
“The Japanese are reported to extract the casein from
soy-beans, using it as a substitute for milk. This vegetable
drink is said to be a very popular drink among the poorer
classes of China and Japan. The beans are first softened by
being soaked and then boiled in water.
“Experiments are being made in Europe in the use of
soy-bean flour as an admixture with wheat flour for bread.
A biscuit is made and sold in Paris, containing soy-bean
flour, which has no starch, and is recommended for persons
suffering from diabetes.
“Biscuits seem to be the most likely form in which this
flour can be used, and two or three large English firms are
now making them... A coffee substitute is made in America
and on the Continent of Europe, out of soy-beans.”
Note 2. This is the earliest English-language document
seen (Jan. 2019) that uses the term “soy-bean flour.” Address:
F.L.S., etc., Government botanist and agrostologist.
417. Liardet, Cavendish Evelyn. comp. 1910. Soya beans.
Liverpool, England: Northern Publishing Co. 27 p. Illust. 22
cm.
• Summary: Contents: A new British industry–Soya beans.
Introduction. Climatic and soil requirements of soya beans.
Varieties of soya beans: The greenish yellow, the black, the
brown, the green, the white. The culture and planting of
soya beans. The inoculation of soya beans. Soya beans for
hay: Curing the hay. Soya beans for pasturage. Soya beans
in mixtures (with other plants): Soya beans and cowpeas,
soya beans and sweet sorghum. Soya beans and ensilage.
Soya beans for grain. Soya beans in rotation. Feeding value
of soya beans: Feeding value for sheep, for dairy cows, for
hogs. Storing soya-bean seed. Comparison of soya-bean
grain and cotton-seed meal: Analyses of several varieties
of soya beans, analyses of cottonseed, sunflower-seed, and
peanuts, analysis of soya beans made for Mr. Liardet by the
Imperial Institute of the United Kingdom and the Colonies
(London), and the Hull Oil Manufacturing Co., Ltd., Homco
Laboratory (Hull, England; on 15 Sept. 1909 H. Waites,
chemist, submitted an analysis of black soya beans and white
soya beans from North China). Soja bean oil. Comparison of
soya beans and cowpeas. Summary.
The Introduction notes that the Soya bean “has been
extensively cultivated in China, Japan and India since ancient
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times; in the latter country it was introduced from China,
but it does not yield the excellent pulse produced in China
and Japan. It is the white variety that grows at Darjeeling,
Himalaya Mountains, Bengal, India... From the (yellow)
Soya bean that has of late been so largely imported (400,000
tons) into this country within the last year it has been found
that brown bread, fancy biscuits and ships’ biscuits can be
made from the flour, also Soya bread and biscuits (Pain de
Soya Anti-Diabétique) for persons suffering from diabetes...
In Paris, coffee is also made from this bean after being
roasted and ground, and is used in many of the bouffées that
are served on the Continent and is very extensively used
abroad.”
Mr. Liardet traveled in China. Note: This is the
expanded version of a 14-page booklet issued in 1909 by the
same publisher, reprinted from the periodical Milling. A copy
of the 1910 publication arrived in the USA by 9 July 1910.
Illustrations (non-original line drawings) show: (1)
Typical Soya Bean plant, with pods and nodules (p. 1). (2) A
soya bean plant, showing flowering branch, with close-ups
of flower, leaves, and pods (p. 8). (3) A young seedling soya
bean, with roots (p. 10). (4) Soya bean plant in full bearing,
with about 40 pods (p. 18).
Photos show: (1) A plant of the large “Yellow” variety
of Soya Bean, showing characteristic habit of growth (p. 6).
(2) A field of the large variety of “Yellow” Soya Bean (p.
20). (3) Seeds and pods of 7 varieties of Soya Beans–Green,
Medium Yellow, Black, Greenish Yellow, Pale Yellow,
Brown, Large Yellow (p. 22). Address: China.
418. Gray, Dan T. 1910. Feeding hogs in the South. Farmers’
Bulletin (USDA) No. 411. 47 p. Sept. 15. See p. 27-29.
• Summary: The section titled “Pasture crops to supplement
corn” includes subsections on chufas, soy-bean pasture, and
peanuts. “The soy bean is a very valuable crop both for hay
and for use as a pasture for hogs.” Summaries are given of
two publications: (1) Mooers, Charles A. 1908. “The soy
bean: A comparison with the cowpea.” Tennessee Agric.
Exp. Station, Bulletin No. 82. p. 73-104. Dec. (2) Gray, D.T.;
Duggar, J.F.; Ridgeway, J.W. 1908. “Feeds supplementary
to corn for southern pork production.” Alabama Agric. Exp.
Station, Bulletin No. 143. p. 25-77. July. An unpublished
1908 Alabama study is also summarized. The author
concludes the using soy-bean pasture together with a ¼ corn
ration allows production of pork for much less than when
corn was used alone.
“The Southern Yellow variety of bean was used in
all cases. Other varieties can be used if it is desired that
the grazing period should be extended. For instance, the
Hollybrook variety is ready for grazing two to three weeks
before the Southern Yellow, although planted at the same
time.”
The long section on chufas (p. 24-25) discusses its
disadvantages and advantages.

Note: This is the earliest document seen (Aug.
2009) that mentions Alabama Polytechnic Institute [API]
in connection with soybeans. API was not an official
agricultural experiment station although it received a federal
land grant and was state supported. It opened 1859 as East
Alabama Male College, then was reorganized 1872 as the
Agricultural and Mechanical College of Alabama. It became
coeducational 1892. Renamed Alabama Polytechnic Institute
1899, then renamed Auburn University in 1960. It is a public
university. Address: Prof. of Animal Husbandry, Alabama
Polytechnic Inst. [Auburn]; Expert in Animal Husbandry,
Bureau of Animal Industry [USDA].
419. Redding, R.J. 1910. Farms and farmers: Soybean
harvest. Atlanta Constitution (Georgia). Sept. 19. p. 10.
• Summary: L.M. Lipscomb of or New Asbury, Mississippi,
asks: “I have one acre in soy beans (mammoth yellow) [sic,
Mammoth Yellow]. I wish to gather them for seed purposes.
They are now full as can be, with little green pods. Now will
you please tell when and how to harvest them. To gather
them by hand would seem an awful task. Some tell me that
as soon as they ripen the pod will burst open and the seed fall
out. Mine were planted in May. Suppose I wished to cut and
save them as hay? Please tell me when is the best time to cut
them; the signs by which I may know...
“Answer–When it is desired to make hay of the soy bean
plants they should be mown by means of a mower, or by a
hand scythe, when the plants are past full bloom and the seed
pods are formed, but not filled. This condition (for mammoth
yellow variety) would be reached in about 75 or 80 days
from the date of planting. The handling should be the same
as for cow peas, except that the work is much more easily
done.
“If to be mown for seed, the work should be done as
soon as a few pods have ripened, else they will pop open
and be scattered. It is impracticable [impractical] to pick
off the pods by hand. The plants should be handled as little
as possible and when dry may be threshed with an ordinary
thresher or by means of flails.” Address: Griffin, Georgia.
420. Piper, C.V. 1910. Re: I sent you the following varieties
of soy beans. Letter to Prof. J.F. Duggar, Experiment Station,
Auburn, Alabama, Nov. 8. 1 p. Typed, without signature
(carbon copy).
• Summary: “Dear Professor Duggar: Under date of April
30th, I sent you the following varieties of soy beans in small
quantities to be grown in connection with studies of the oil
content:
“17261 Guelph.
“17251 Buckshot.
“17258 Ogemaw.
“20409 Hansen.
“Mammoth–seven varieties.
“I will appreciate it if you can send me seed of these
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at an early date. A quart will be sufficient for our purposes.
Franking tags are enclosed do that these may be sent free
through the mail.
“Yours very truly, Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist.
421. Piper, C.V. 1910. Re: Studies of the oil content of soy
beans. Letter to Prof. C.A. Mooers, Tennessee Experiment
Station, Knoxville, TN, Nov. 8. 1 p. Typed, without signature
(carbon copy).
• Summary: “Dear Professor Mooers: Under date of April
30th, I sent you the following varieties of soy beans in small
quantities to be grown in connection with studies of the oil
content:
“17261 Guelph.
“17251 Buckshot.
“17258 Ogemaw.
“20409 Hansen.
“Mammoth–seven varieties.
“I will appreciate it if you can send me seed of these
at an early date. A quart will be sufficient for our purposes.
Franking tags are enclosed so that these may be sent free
through the mail.
“Yours very truly, Agrostologist. (Enclosures)”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist, Bureau of Plant
Industry, USDA, Washington, DC.
422. W.H.M. 1910. Soy beans and a mulch (Letter to the
editor). Rural New-Yorker 69(4072):1046. Nov. 12. Oversize.
• Summary: The Soy beans shown at Fig. 444 were grown
on Sand Mt., Alabama. The soil here is sandy mulatto, with
a red clay subsoil, about 200 feet above lime rock. The beans
were not fertilized except what they got from the preceding
potato crop. They are of the Mammoth variety and required
only 100 days to make seed. In height they ranged from 40
to 52 inches. They were planted in drills about 26 inches
apart and from eight to 12 to the foot in the drills scattered
broadly. When about a foot high the ground was covered
with forest leaves to the depth of two inches, and when half
grown the beans covered the ground completely. I am a
crank in regard to using forest leaves on the farm, and have a

good chance here to indulge in my crankiness. The soil here
is inclined to form a hard-pan just below the plowed surface,
and I find that by using forest leaves plentifully the hard-pan
disappears, while the crops are immensely benefitted from
the conservation of moisture.
“W.H.M., Long Island, Ala.”
A small photo shows a man standing in a field of
soybeans. The caption: “An Alabama soy bean crop. Fig.
444.” Address: Long Island, Alabama.
423. Broome, F.H. 1910. Re: Edward soy beans which you
desire can not be supplied. Letter to Mr. C.V. Piper, Bureau
of Plant Industry, U.S. Dept. of Agriculture, Washington,
D.C., Nov. 28. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Sir: In Professor Morgan’s absence, I
have referred your letter of the 19th to Mr. S.M. Spangler,
one of the farm foremen; and I regret to say that he reports
that the Edward soy beans which you desire can not be
supplied.
“Very truly yours, Secretary.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Secretary, Univ. of Tennessee
Agric. Exp. Station, Knoxville, TN.
424. Carver, G.W. 1910. Re: Tuskegee Experiment Station
work in growing the Soy bean. Letter to Mr. Attwell, Nov.
28. 1 p. Typed, with signature.
• Summary: “In reply to your note asking me if the
Experiment Station has made any experiments in the
growing of Soy bean, I beg to say as follows:
“That in 1903 seven of the leading varieties were tested
with the following results: The Mammoth Yellow did the
best. It is a strong-growing variety, making a height of from
the waist to the shoulder, and in good land it literally covered
itself with beans. Unless cut early it gets exceedingly woody,
and the stalks are very hard, but it stands up well and is
easier to cut than pea vines [cow pea vines] and also is more
easily cured, and as a green food it is most excellent. I can
highly recommend this variety.
“The next in order was the Medium Yellow–the Black
also did fairly well. The Pale Green is another good variety,
but for our soil the Mammoth Yellow was best.”
Note that Carver did not answer this question from
an historical viewpoint (since soybeans were first tested
at Tuskegee in 1899 mainly for their grazing and forage
value) but rather from a practical current viewpoint since he
apparently felt that Mr. Atwell was interested in planting the
best soybeans available.
Location: Library of Congress, Washington, DC.
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Microfilm of The George Washington Carver Papers in
the Tuskegee Institute Archives, Roll 4 #0833. Address:
Director, Dep. of Agricultural Instruction & Experiment
Station, Tuskegee, Alabama.
425. Arlington: New U.S. domestic soybean variety. 1910.
Seed color: Black.
• Summary: Sources: Piper, Charles V.; Morse, W.J. 1910.
“The soy bean: History, varieties, and field studies.” USDA
Bureau of Plant Industry, Bulletin No. 187. 84 p. Dec.
31. See p. 64. Seed color: Black. S.P.I. No. 22899. “From
Paotingfu, Chihli, China, 1908... Grown two seasons. This
variety is said to be boiled as a fodder for horses and mules.
Oil is also expressed out of it and the remaining material
used as fertilizer.”
Hill, W. Stanley. 1914. “The soya bean: Experience
at Moumahaki Experimental Farm.” New Zealand J. of
Agriculture 8:594-96. June 20. See p. 594. The variety
Arlington was sown on 20 Sept. 1912 at this farm in New
Zealand. Arlington, according to a table on p. 594 has the
following statistics: “Average height = 36 inches, period of
growth = 215 days, colour of seed = black, weight per 100
seeds = 10.58 grams.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 8-9. Arlington is in the USDA Germplasm
Collection. Maturity group: V. Year named or released: 1910.
Developer or sponsor: USDA. Literature: 03. Source and
other information: ‘Hei Don’ from Baoding, Hebei, China, in
1908. Prior designation: PI 22899. Address: USA.

31. See p. 60. Seed color: Black. S.P.I. No. 22407. “From
Hongkong, China, 1908. Plants slender, erect, the tips
twining; height 24 to 30 inches; medium; pubescence gray
(8%) and tawny (20%); flowers both purple and white; pods
medium-sized, 1 3/4 to 2 inches long, tumid, scattered,
shattering moderately; seeds black, medium-sized, 8½ to 9
mm. long, oblong, much flattened; hilum pale; germ yellow.
Grown two seasons.”
Note: Morse (1948) lists this as a soybean variety.
429. Piper, Charles V.; Morse, W.J. 1910. The soy bean:
History, varieties, and field studies. USDA Bureau of Plant
Industry, Bulletin No. 197. 84 p. Dec. 31. Includes 8 plates
showing plants, pods, and seeds, and an excellent 6-page
index. [27 ref]

426. Lowrie: New U.S. domestic soybean variety. 1910.
Seed color: Yellow (olive).
• Summary: Sources: Piper, Charles V.; Morse, W.J. 1910.
“The soy bean: History, varieties, and field studies.” USDA
Bureau of Plant Industry, Bulletin No. 187. 84 p. Dec. 31.
See p. 64, 75. Seed color: Olive yellow. S.P.I. No. 22898. “A
field mass selection in 1908... Grown one season.” “The best
varieties of soy beans (p. 75): Medium–Lowrie 22898 A.”
Address: USA.
427. Natsu: New U.S. domestic soybean variety. 1910. Seed
color: Yellow (straw).
• Summary: Sources: Piper, Charles V.; Morse, W.J. 1910.
“The soy bean: History, varieties, and field studies.” USDA
Bureau of Plant Industry, Bulletin No. 187. 84 p. Dec. 31.
See p. 53. Seed color: Straw yellow. S.P.I. No. 19984. “From
Yokohama, Japan, 1907... Grown three seasons.”
428. Nigra: New U.S. domestic soybean variety. 1910. Seed
color: Black.
• Summary: Sources: Piper, Charles V.; Morse, W.J. 1910.
“The soy bean: History, varieties, and field studies.” USDA
Bureau of Plant Industry, Bulletin No. 187. 84 p. Dec.

• Summary: Contents: Botanical history and identity of the
soy bean. Botanical classifications of soy-bean varieties.
Varietal characteristics of soy beans: Habit of growth,
foliage, pubescence, flowers, pods, seeds. Frost resistance.
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Period of maturity (soybeans were planted at the
Arlington Experimental Farm, near Washington,
DC, from 3 June 1905 to June 1909). Changes in
life period (soybeans were planted at the Arlington
Farm in 1902). Pollination and hybridization.
Mutations. Nomenclature and classification. Early
agricultural history in the United States. Varieties
introduced in the United States independently
of the Department of Agriculture or previous to
1898: Enumeration, Ito San, Mammoth, Buckshot,
Guelph, or Medium Green, Butterball, Kingston,
Samarow, Eda, Ogemaw, or Ogema.
Varieties grown in Europe (p. 32-33;
Early history, Samarow, Etampes, Chernie [from
Khabarovsk, Siberia], “Yellow Riesen,” Buckshot,
“Yellow,” “Brown,” Butterball, S.P.I. No. 5039.
European seed companies carrying soybeans
include Dammann & Co., Naples, Italy; Haage &
Schmidt, Erfurt, Germany; Vilmorin-Andrieux &
Co., Paris, France).
The soy bean in Asia (p. 34-35): Asiatic
sources of soy beans, list of varieties with SPI
numbers from each of the following countries
and places: Siberia (South Usuri [Ussuri], Khabarovsk,
Merkoechofka), Manchuria (Newchwang, Harbin, Tieling),
Korea (Pinyang, Ko-bau), Japan (Tokyo, Kobe, Yokohama,
Hokkaido, Anjo), China (many places), Formosa (Taihoku),
Cochin China (Saigon), India (Darjiling [Darjeeling] and
Khasi Hills–Assam; Pithoragarh–Kumaon Dist.; Safipur,
Hasangani, Ranjitpurwa–Unao, Uttar Pradesh; Etawah,
Manipuri–Uttar Pradesh; Cawnpore, Dehra Dun, United
Provinces; and Poona Bombay), Java (Buitenzorg), Celebes
(Macassar).
Desirable characters in soy-bean varieties (p. 3637): Considerations governing choice, habit of the plant
(“Erectness of stem with upright or ascending branches is
a prime requisite of a desirable variety. A tall habit is also
important, as dwarf varieties usually bear pods very close
to the ground, so that many will be left on the stubble...”),
coarseness (a coarse, woody stem makes mowing difficult.
However slender varieties often have small pods and seeds,
often with vining tips and a tendency to lodge), ability to
retain leaves, color of the seed (“Yellow or green seeds
are preferable to darker colors, as the shattered seeds are
more easily found by hogs pasturing the field or stubble”),
shattering, resistance to disease (“In sections where
nematodes and cowpea wilt occur most soy-bean varieties
are seriously affected by both these diseases”), nonfilling
of pods. Synopsis of the groups (plants bushy vs. twining).
Synopsis of the varieties (within each group lists the total
number and acquisition numbers of varieties with various
colored seeds and germs: Group I–190 varieties (seeds strawyellow, germ yellow–71 varieties; seeds olive-green, germ
yellow–45 varieties; seeds chromium-green, germ green–17
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varieties; seeds brown to olive, germ yellow–28 varieties;
seeds black, germ yellow–18 varieties; seeds black, germ
green–7 varieties; seeds bicolored, germ yellow–4 varieties).
Group II–4 varieties. Group III–8 varieties. Group IV–76
varieties. Group V–7 varieties.
Of the 285 varieties in the five groups, 152 varieties
(53.3%) have yellow (straw-yellow or olive-yellow) seeds,
55 varieties (19.3%) have black seeds, 44 varieties (15.4%)
have brown seeds, 24 varieties (8.4%) have green seeds, and
10 varieties (3.5%) are bicolored).
Catalogue of soy-bean varieties (by S.P.I. number, from
no. 480 in 1898 to no. 27,501 in 1909; p. 39-74). In 1908
USDA acquired soybean seeds from Vilmorin-Andrieux &
Co. (Paris, France), Haage & Schmidt (Erfurt, Germany),
and Dammann & Co. (Naples, Italy) (p. 57-60).
The best varieties of soy beans (p. 75, in 7 groups from
very early to very late). Explanation of plates. Index.
The “Catalogue of soy-bean varieties” (p. 39) is “a
complete list of soy beans imported by the United States
Department of Agriculture, arranged chronologically in
accordance with the sequential S.P.I. (Seed and Plant
Introduction) numbers assigned to them by the Office of
Foreign Seed and Plant Introduction.” These numbers start
at #480 (imported from South Ussuri, Siberia, in 1898) and
end at #27501 (imported from Shanghai, Kiangsu, China,
in 1909). Concerning No. 21825 (p. 58): “From Hokkaido,
Japan, 1908... This variety is said to be used principally in
the manufacture of ‘soy,’ ‘miso,’ ‘tifu’ [sic, tofu], etc. It has
also been obtained again from the same place and grown
under Nos. 21830 and 21831.”
“The best varieties of soy beans” (p. 75) lists 35
varieties, each with a name and S.P.I. number, arranged
in seven groups based on time to mature, from “Very
early.–Ogemaw, 17258” to “Very late.–Barchet, 20798;
Riceland, 20797 (In 1908 at Biloxi, Mississippi, it displayed
astonishing diversity).” This list is “based primarily on
the results at Arlington Experimental Farm [in Virginia],
but those obtained in cooperation with various experiment
stations have also been given due consideration:
“Very early.–Ogemaw, 17258.
“Early.–Early Brown, 25161 (from Indiana Agric. Exp.
Station, 1909); and Vireo, 22874.
“Medium early.–Chernie, 18227; Auburn, 21079 A;
Merko, 20412 (from Merkoechofka, Siberia); Elton, 20406;
Chestnut, 20405 B.
“Medium.–Ito San, 17268; Medium Yellow, 17269;
Tashing, 20854; Shingto, 21079; Swan, 22379; Brindle,
20407; Sedo, 23229; Lowrie, 22898 A.
“Medium late.–Brooks, 16789; Flava, 16789 A; Cloud,
16790; Ebony, 17254; Haberlandt, 17271; Peking, 17852 B;
Wilson, 19183; Taha, 21999; Austin, 17263.
“Late.–Mammoth, 17280; Edward, 14953; Acme,
14954; Flat King, 17252; Tokyo, 17264; Hope, 17267;
Hollybrook, 17278 (from Arkansas Agric. Exp. Station,

1904); Farnham, 22312.
“Very late.–Barchet, 20798; Riceland, 20797.”
Note 1. Matsuura (1929 and 1933) cites this as the
world’s earliest publication on soybean genetics: “Recording
segregation of seed- and flower-color in its natural hybrids.”
Page 11 notes that soybeans named “New Japan peas”
were obtained from Norway (Source: Martens 1869). Page
20 notes that the Ogemaw variety of soybeans, which takes
92-97 days to mature, was obtained in 1908 from the Idaho
Agricultural Experiment Station, where it had been grown
for several years. Note 2. This document contains the
earliest date seen for soybeans in Idaho, or the cultivation of
soybeans in Idaho (about 1906).
Page 20 also notes that Buckshot variety of soybeans,
which takes 92 days to mature, was obtained in 1908 from
the Minnesota Agricultural Experiment Station, where it
had been grown for several years. This is the second earliest
document (April 2004) seen concerning the cultivation of
soybeans in Minnesota. “Potomac Flats” is not mentioned in
this report.
Concerning “Habit of Growth” (p. 12-13), the author
states: “All soy beans are strictly determinate as to growth;
that is, the plants reach a definite size according to the
environment and then mature and die. The great majority
of the varieties are erect and branching, with a well-defined
main stem (Plates I and III)... In other varieties the stems and
branches, especially the elongated terminals, are more or less
twining, and usually weak, so that the plant is only suberect
or even procumbent (Plates I-III).”
Photos show: (1) Plants of a wild soy bean grown in a
greenhouse in a pot. (Fig. 1) (2) Plants of a wild soy bean
from Soochow, China, grown at the Arlington Experimental
Farm.
(3) Plants of a soy bean from Cawnpore, India. (4) Rows
of different varieties of soy beans at Arlington Farm.
(5) Plants of seven varieties of soy beans, showing
types of habit: Meyer 17852, Peking 17852 B, Austin
17263, Pingsu 18259, Unnamed 22504, Hollybrook 17278,
Haberlandt 17271. (6) The same seven varieties shown in
plate 4 after hanging in a dry room for 6 months.
(7-8) Eleven soy bean pods, ranging in size and shape.
(9) 36 varieties of soy bean seeds, showing variation in
size and form.
Note 3. This is the most important document ever
published on early soybean varieties in the USA.
Note 4. This is the earliest document seen (Dec. 2018)
that uses the word “determinate” to describe the growth
habit of soybeans. Determinate plants terminate main
stem elongation at, or soon after, the onset of flowering.
Indeterminate cultivars continue main stem elongation
several weeks after beginning flowering. Determinate /
indeterminate is a genetic trait.
Note 5. This is the earliest publication see (Aug.
2011) written jointly by Piper and Morse, two of the most
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influential early advocates of the soybean in the USA. It is
also the earliest document by or about Morse in connection
with soybeans. Morse graduated from Cornell University,
New York, on 20 June 1907 and 2 days later reported for
duty at the Bureau of Plant Industry in Washington, DC, to
work under Dr. C.V. Piper.
Note 6. This is the earliest document seen (Feb. 2004) in
which Piper or Morse mention miso, tofu, or the use of soy
beans as a coffee substitute.
Note 7. This is the second earliest document seen
(July 1998) that uses the word “shatter” (or “shattered”
or “shattering”) in connection with soybeans. The earliest
document (in 1854) used the word “shatter” in a very general
sense. This document uses it more precisely, as the title of a
section and for comparing varieties (p. 36): “When grown for
grain alone, shattering is a serious fault. Some varieties, like
Guelph, shatter inordinately; others, like Peking, scarcely at
all... As a rule the varieties with large pods and seeds shatter
much worse than those with small pods and seeds...”
Note 8. This is second the earliest English-language
document seen (Oct. 2004) that uses the term “germ” to refer
to a part of a soy-bean seed. The germ or embryo is the part
of the seed inside the seed coat.
The section titled “Seeds” (p. 15) states: “The germs or
embryos of soy-bean seeds are yellow, except in the greenseeded and part of the black-seeded sorts, in which they are
green.” Address: 1. Agrostologist; 2. Scientific Asst., ForageCrop Investigations, Bureau of Plant Industry, USDA,
Washington, DC.
430. Piper, Charles V.; Morse, W.J. 1910. The soy bean:
History, varieties, and field studies: Early agricultural history
in the United States (Document part). USDA Bureau of Plant
Industry, Bulletin No. 197. p. 26-27. Dec. 31. [14 ref]
• Summary: “The first mention of the soy bean in American
literature is by Thomas Nuttall, in the New England
Farmer, October 23, 1829. Nuttall grew a variety with red
flowers and chocolate-brown seeds in the botanic garden at
Cambridge, Massachusetts.
“In the same journal two years later, November 23,
1831, is an account of the successful culture of the plant
at Milton, Massachusetts, the seed having been obtained
from Nuttall. No further mention of the plant in American
literature appears until 1853, when a brief account appeared
under the name ‘Japan pea,’ by A.H. Ernst, Cincinnati,
Ohio...
“In the following year, 1854, the Perry expedition
brought back two varieties of ‘soja bean’ from Japan, one
‘white’ seeded, the other ‘red’ seeded. These, together with
the Japan pea, were distributed by the Commissioner of
Patents in 1854, and, thereafter, frequent references to the
plant occur in agricultural literature under such names as
Japan pea, Japan bean, and Japanese fodder plant. Most of
these articles speak of the plant as the Japan pea, none of

them as the soy or soja bean. It is apparent from the early
accounts that there were at least two Japan peas, one early
enough to mature in Connecticut (Patent Office Report,
1854, p. 194), the other very late (American Agriculturist,
1857, vol. 16, p. 10). Judging from all the accounts, we
suspect that the early Japan pea may be the Ito San variety,
which, however, has red flowers, while the late variety may
be the Mammoth. The Ito San is still occasionally called
the Japan pea, while the introduction and source of the
Mammoth has never been definitely determined. From these
early accounts the Mammoth may well be the ‘white-seeded’
soja bean obtained by the Perry expedition. The ‘red-seeded
soja bean’ was perhaps, the Adsuki [azuki] bean (Phaseolus
angularis), as no red-seeded soy bean is known.
“Prof. G.H. Cook, of New Brunswick, New Jersey,
obtained seed of the soy bean at the Bavarian Agricultural
Station in 1878. In the same year Mr. James Neilson obtained
seeds of several varieties at Vienna, Austria. Both of these
gentlemen planted the seeds and gathered crops of the
different varieties in 1879. These varieties were without
doubt those grown and distributed through Europe by
Professor Haberlandt, of Vienna.
“A yellow-seeded soy bean was grown at the North
Carolina Agricultural Experiment Station in 1882 and
reported on in some detail. The source of the variety is not
given, but by implication it is the same as the variety stated
to be grown by a number of persons in the State, and is
probably the Mammoth.
“Two varieties, one black seeded, the other with
white seeds, were grown at the Massachusetts Agricultural
Experiment Station in 1888. In 1890 Prof. C.C. Georgeson
secured three lots of soy beans from Japan which were
grown at the Kansas Agricultural Experiment Station in
1890 and subsequently. Prof. W.P. Brooks, of Amherst,
Massachusetts, brought with him from Japan in 1889 a
number of soy-bean varieties, including the Medium Green
or Guelph, and the Ito San. It is quite certain that other
importations of soy beans from Asia were made by others,
but no definite records have been found. [Note: The Guelph
variety was NOT developed in Canada.]
“Since 1890 most of the agricultural experiment stations
have experimented with soy beans and many bulletins have
been published dealing wholly or partly with the crop.”
Address: 1. Agrostologist; 2. Scientific Asst., Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
431. Piper, Charles V.; Morse, W.J. 1910. The soy bean:
History, varieties, and field studies: Soy-bean varieties
described and indexed in this publication (Document part).
USDA Bureau of Plant Industry, Bulletin No. 197. p. 79-81.
Dec. 31. [27 ref]
• Summary: Named soy-bean varieties described and
indexed in this publication, listed alphabetically below with
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the color of their seeds, are: Acme (straw yellow), Amherst
(straw yellow), Arlington (black), Auburn (black), Austin
(olive yellow), Baird (brown), Barchet (dark olive brown),
Black Beauty (black), Brindle (brown and black), Brooks
(straw yellow), Brown (brown), Brown Eda Mame (brown),
Brownie (brown), Buckshot (black), Butterball (straw
yellow), Chadaidzu (brown), Chernie (black), Chestnut
(brown), Cloud (black), Columbia (chromium green),
Daidsu Mame (yellow), Dwarf Brown (brown), Early Black
(black), Early Brown (brown), Early Japan (straw yellow),
Early White (yellow), Early Yellow (yellow), Ebony (black),
Eda (brown), Eda Mame (yellow), Edward (straw yellow),
Elton (straw yellow), Etampes (yellow), Extra Early Black
(black), Fairchild (black), Farnham (straw yellow), Flat
King (black), Flava (straw yellow), Giant Yellow (yellow),
Green Samarow (green), Guelph (or Medium Green) (green),
Habaro (straw yellow) [From Khabarovsk, Siberia, Russia
1907], Haberlandt (straw yellow), Hankow (brown banded
with black), Hansen (brown), Hollybrook (straw yellow),
Hongkong (black), Hope (olive yellow), Ito San (straw
yellow), Jet (black), Kingston (black), Kiyusuke Daidzu
(yellow), Large Black (black), Late Yellow (yellow), Lowrie
(olive yellow), Mammoth (straw yellow), Manhattan (straw
yellow), Medium Black (black), Medium Early Black
(black), Medium Green (Guelph) (green), Medium Yellow
(straw yellow), Merko (brown), Meyer (black and brown),
Morgan (olive yellow), Morse (olive yellow), Natsu (straw
yellow), Nemo (olive yellow), Nielsen (olive yellow), Nigra
(black), Nuttall (black), Ogemaw (Ogema) (brown), Okute
(olive yellow), Peking (black), Pingsu (black), Riceland
(black), Samarow (green), Sedo (deep brown), Shanghai
(black), Sherwood (straw yellow), Shingto (olive yellow),
Southern (yellow), Stuart (olive yellow), Swan (straw
yellow), Taha (black with olive saddle), Tashing (chromium
green), Tokyo (olive yellow), Trenton (brown), Vireo (olive
yellow), Wilson (black), Wisconsin Black (black), Yamagata
Cha-daizu (brown), Yellow (yellow), Yellow Eda Mame
(yellow), Yellow Etampes (yellow), Yellow Riesen (yellow),
Yosho (olive yellow).
Note 1. This is the earliest document seen (Nov. 2020)
that mentions the following soy-bean varieties: Acme,
Auburn, Arlington, Barchet, Black Beauty, Columbia, Elton,
Fairchild, Flava, Lowrie, Morgan, Natsu, Nemo, Nielsen,
Nigra, Sedo, Stuart, Taha, Vireo.
Note 2. This is the earliest document seen (Nov. 2020)
by Piper or Morse that is mainly about soybean varieties.
Note 3. This is the earliest document seen (Nov. 2020)
which states that Black Beauty is a synonym of Ebony (see
p. 43).
Note 4. This is the earliest English-language document
seen (Sept. 2004) that uses the word “banded” (or “banding”
or “bands”) (with Hankow), or the term “olive brown” or
“dark olive brown” (with Barchet) to describe the color
of soybean seeds. Address: 1. Agrostologist; 2. Scientific

Asst., Forage-Crop Investigations, Bureau of Plant Industry,
USDA, Washington, DC.
432. Piper, Charles V.; Morse, W.J. 1910. The soy bean:
History, varieties, and field studies: Varieties introduced
into the United States independently of the Department of
Agriculture or previous to 1898 (Document part). USDA
Bureau of Plant Industry, Bulletin No. 197. p. 27-31. Dec.
31. [14 ref]
• Summary: “Early agricultural history in the United States:
The first mention of the soy bean in American literature is
by Thomas Nuttall, in the New England Farmer, October
23, 1829. Nuttall grew a variety with red flowers and
chocolate-brown seeds in the botanic garden at Cambridge,
Massachusetts, and from his observations wrote a brief
account concerning it. He writes:
“’Its principal recommendation at present is only as a
luxury, affording the well-known sauce, soy, which at this
time is only prepared in China and Japan.
“In the same journal two years later, November 23,
1831, is an account of the successful culture of the plant at
Milton, Mass., the seed having been obtained from Nuttall.
“No further mention of the plant in American literature
appears until 1853, when a brief account appeared under
the name ‘Japan pea,’ by A.H. Ernst, Cincinnati, Ohio, as
follows:
“’The Japan pea, in which so much interest has been
manifested in this country for a year or two past, from
its hardihood to resist drought and frost, together with its
enormous yield, appears to be highly worthy of the attention
of agriculturists. This plant is stated to be of Japan origin,
having been brought to San Francisco about three years
since, and thence into Illinois and Ohio. Its habit of growth is
bushy, upright, woody, and stiff, branching near the ground,
and attaining a height of three or four feet. The leaflets are
large, resembling those of an ordinary bean, occurring in sets
of three, with long quadrangular stems. The flowers, which
are small and white, but rather inconspicuous, sometimes
having purple centers.’
“In the following year, 1854, the Perry expedition
brought back two varieties of ‘soja bean’ from Japan, one
‘white’ seeded, the other ‘red’ seeded. These, together with
the Japan pea, were distributed by the Commissioner of
Patents in 1854, and, thereafter, frequent references to the
plant occur in agricultural literature under such names as
Japan pea, Japan bean, and Japanese fodder plants. Most of
these articles speak of the plant as the Japan pea, none of
them as the soy or soja bean. It is apparent from the early
accounts that there were at least two Japan peas, one early
enough to mature in Connecticut (Patent Office Report,
1854, p. 194), the other very late (American Agriculturist,
1857, vol. 16, p. 10). Judging from all the accounts, we
suspect that the early Japan pea may be the Ito San variety,
which, however, has red flowers, while the late variety
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may be the Mammoth. The Ito San is still occasionally
called the Japan pea, while the introduction and source of
the Mammoth has never been definitely determined. From
these early accounts the Mammoth may well be the ‘whiteseeded’ soja bean obtained by the Perry expedition. The ‘redseeded soja bean’ was perhaps, the Adsuki bean (Phaseolus
angularis), as no red-seeded soy bean is known.
“Prof. G.H. Cook, of New Brunswick, New Jersey,
obtained seed of the soy bean at the Bavarian Agricultural
Station in 1878. In the same year Mr. James Neilson obtained
seeds of several varieties at Vienna, Austria. Both of these
gentlemen planted the seeds and gathered crops of the
different varieties in 1879. These varieties were without
doubt those grown and distributed through Europe by
Professor Haberlandt, of Vienna.
“A yellow-seeded soy bean was grown at the North
Carolina Agricultural Experiment Station in 1882 and
reported on in some detail. The source of the variety is not
given, but by implication it is the same as the variety stated
to be grown by a number of persons in the State, and is
probably the Mammoth.
“Two varieties, one black seeded, the other with
white seeds, were grown at the Massachusetts Agricultural
Experiment Station in 1888.
“In 1890 Prof. C.C. Georgeson secured three lots of
soy beans from Japan which were grown at the Kansas
Agricultural Experiment Station in 1890 and subsequently.
“Prof. W.P. Brooks, of Amherst, Mass., brought with
him from Japan in 1889 a number of soy-bean varieties,
including the Medium Green or Guelph, and the Ito San. It
is quite certain that other importations of soy beans from
Asia were made by others, but no definite records have been
found.
“Since 1890 most of the agricultural experiment stations
have experimented with soy beans and many bulletins have
been published dealing wholly or partly with the crop.”
“Varieties introduced into the United States
independently of the Department of Agriculture or previous
to 1898.
“Enumeration: Previous to the numerous introductions
by the United States Department of Agriculture beginning in
1898, there were not more than eight varieties of soy beans
grown in the United States, namely, Ito San, Mammoth, and
Butterball, with yellow seeds; Buckshot and Kingston, with
black seeds; Guelph or Medium Green, with green seeds;
and Eda and Ogemaw, with brown seeds.” The history of and
information about each of these eight soybean varieties is
given in great detail.
U.S. seedsmen or seed companies which have carried
these soybeans include: Mr. E.E. Evans, West Branch,
Michigan (1901); J.M. Thorburn & Co. (1901); W.A. Burpee
(1902); Hammond Seed Co. (1903); Johnson & Stokes
(1902); T.W. Wood & Sons, Richmond, Virginia (1889).
Foreign seedsmen include: Vilmorin-Andrieux &

Co., Paris, France (1901); Haage & Schmidt, Erfurt,
Germany (1908); Dammann & Co., Naples, Italy (1908).
Address: 1. Agrostologist; 2. Scientific Asst., Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
433. Auburn: New U.S. domestic soybean variety. Also
Called Parson’s Auburn (Reynolds 1914), and Parsons’
Auburn (Butler 1916). 1910. Seed color: Black, hilum pale.
• Summary: Sources: Piper, Charles V.; Morse, W.J. 1910.
“The soy bean: History, varieties, and field studies.” USDA
Bureau of Plant Industry, Bulletin No. 187. 84 p. Dec.
31. See p. 57, 75. Seed color: Black. S.P.I. No. 21079. “A
field mass selection in 1907... shattering little; seeds black,
medium-sized, 7½ to 8 mm long, elliptical, much flattened;
hilum pale; germ green. Grown two seasons.” “The best
varieties of soy beans (p. 75): Medium early–Auburn,
21079.”
Reynolds, Will. 1914. “A crop with many profits: Soy
beans are good for fertilizer, for pasture, for hay, for seed.”
Country Gentleman March 21. p. 9. “Varieties that have done
well in the North are Ito San, Early Brown, Black Beauty,
and Parson’s Auburn.” Some growers prefer Ito San, other
like Auburn which, is a higher yielder and is as early as Ito.
Butler, William Reynolds. 1916. “The labor-saving
soy: A crop for seed, feed and the soil of run-down fields.”
Country Gentleman 81(19):964-65, 994-95. May 6. See
p. 994. “Varieties that have done well in the North are Ito
San, Early Brown, and Parsons’ Auburn. Ito San is more
extensively grown and is more widely known than any other
early maturing variety, but some growers prefer the Early
Brown and the Auburn, which are heavier yielders than the
Ito and as early.”
Lonsdale, T.W. 1916. “Soya-bean variety test.” New
Zealand J. of Agriculture 13(2):140. Aug. 21. “Nine varieties
of Soya beans received from Purdue University, Indiana,
U.S.A., were tested at the Moumahaki Experimental farm
last season. The beans were planted in October in 24 in.
rows.” The best results were obtained from the Auburn
variety. It gave a high yield of forage 13.14 tons per acre.
Talk with Dr. Richard Bernard. 1998. Dec. 21. Since
this was a field mass selection in 1907, it must have been
developed at Arlington Farm, Virginia. Piper & Morse (1910)
did not explain the origin of the name and he does not know
it either. It clearly did not come from Auburn, Alabama, and
the seed color is indeed black (with a pale hilum), not auburn
(brown). Address: USA.
434. Columbia: New U.S. domestic soybean variety.
Synonym: Columbian (Morse 1927). 1910. Seed color:
Green (chromium).
• Summary: Sources: Piper, Charles V.; Morse, W.J. 1910.
“The soy bean: History, varieties, and field studies.” USDA
Bureau of Plant Industry, Bulletin No. 187. 84 p. Dec. 31.
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See p. 64. Seed color: Chromium green. S.P.I. No. 22897.
“From Paotingfu, Chihli, China, 1908... Grown one season.”
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 164. “Introduced from Paotingfu, China, 1908. Plants
stout, erect, maturing in about 125 days; pubescence gray;
flowers purple and white, 50 to 55 days to flower; pods gray,
40 to 50 mm. long, 8 to 10 mm. wide, 6 to 7 mm. thick, 2-3
seeded; seed green, 7 to 8 mm. long, 5 to 6 mm. wide, 4 to 5
mm. thick; hilum tawny; germ green; oil 18.7%; 200,000 to
the bushel.”
Mundy, H.G. 1926. “Agricultural Experiment Station,
Salisbury. Annual report of experiments, 1924-25.” Rhodesia
Agricultural Journal 23(9):810-18. See p. 817. Columbia
was grown in Southern Rhodesia as an experiment (along
with other varieties). It yielded 227 lbs. of shelled beans per
acre.
Morse, W.J. 1927. “Soy beans: Culture and varieties.”
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 6.
“Columbian.–The same as Columbia.”
Lehman, Samuel G. 1929. “Research in botany. Division
of Plant Pathology: Soybean diseases.” North Carolina
Agric. Exp. Station, Annual report 51:59-61. For the year
1928. See p. 61. The Columbia variety of soybean is
practically immune to disease.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987.
“USDA soybean germplasm collection inventory.” Vol. 1.
INTSOY Series No. 30. p. 10-11. Columbia is in the USDA
Germplasm Collection. Maturity group: III. Year named or
released: 1910. Developer or sponsor: USDA. Literature:
03. Source and other information: ‘Da Ching Don’ from
Baoding, Hebei, China, in 1908. Prior designation: PI 22897.
Address: USA.
435. Elton: New U.S. domestic soybean variety. Synonym:
Formerly named Chestnut (Williams & Park 1917). 1910.
Seed color: Yellow (straw), hilum pale.
• Summary: Sources: Piper, Charles V.; Morse, W.J. 1910.
“The soy bean: History, varieties, and field studies.” USDA
Bureau of Plant Industry, Bulletin No. 187. 84 p. Dec. 31.
See p. 54, 75. Seed color: Straw yellow. S.P.I. No. 20406.
“From Khabarovsk, Siberia, 1906... Grown three seasons.”
Krauss, F.G. 1911. “Leguminous crops for Hawaii.”
Hawaii Agric. Exp. Station, Bulletin No. 23. 31 p. Sept. 20.
Elton is classified under Group I (Culinary varieties, dwarf
type maturing in from 60 to 100 days. Yellow seeded).
Williams, C.G.; Park, J.B. 1917. “Soybeans: Their
culture and use.” Ohio Agric. Exp. Station, Bulletin No.
312. p. 577-600. March. See p. 589-90. “Description of 25
varieties: Amherst,... Elton (Chestnut)* (* = The Elton was
first sent out by the U.S. Department of Agriculture under the
name of Chestnut), Habaro...”
Morse, W.J. 1918. “The soy bean: Its culture and uses.”
USDA Farmers’ Bulletin No. 973. 32 p. July. See p. 17.

Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 165. “Introduced from Khabarovsk, Siberia, 1906.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 10-11. Elton is in the USDA Germplasm
Collection. Maturity group: I. Year named or released: 1910.
Developer or sponsor: USDA. Literature: 03. Source and
other information: From Khabarovsk, Siberia, USSR, in
1907. Prior designation: PI 20406. Address: USA.
436. Fairchild: New U.S. domestic soybean variety. 1910.
Seed color: Black.
• Summary: Sources: Piper, Charles V.; Morse, W.J. 1910.
“The soy bean: History, varieties, and field studies.” USDA
Bureau of Plant Industry, Bulletin No. 187. 84 p. Dec.
31. See p. 51. Seed color: Black. S.P.I. No. 19184. “From
Newchwang, Manchuria, 1906. Plants stout, erect, bushy;
height, 30 to 34 inches; medium; pubescence tawny; flowers
both purple and white; pods medium-sized, 1½ to 1 3/4
inches long, tumid, half crowded, shattering little; seeds
black, medium-sized, 7 to 7½ mm. long, elliptical, slightly
flattened; hilum pale; germ green. Grown three seasons. This
is said to be a rare variety used both for food and making a
superior oil.” This soybean was named after David Fairchild
who organized the Section of Foreign Seed and Plant
Introduction within the USDA, and played a key role in the
introduction of many early soybeans to the USA.
Grantham, Arthur E. 1912. “Soy beans.” Delaware
College Agric. Exp. Station, Bulletin No. 96. 39 p. May 1.
See p. 20, 25, 36. Registration No. 19,184. Height of plant in
inches: 35. Habit of growth: erect, with tips of plant twining.
Quality of vine: medium. Color of seed: black. Number of
seed per 10 grams: 100. Days to maturity: 100. Yield of 5
plants in grams: 168. Yield of seed (bushels per acre): 26.0 in
1909, 24.0 in 1910, 23.7 in 1911. 24.6 average. Yield of hay:
4,200 lb/acre. Composition of air-dry seeds: Protein 38.6%.
Fat 20.2%.
Piper, Charles V. 1914. Forage Plants and their Culture.
New York, NY: The Macmillan Co. xxi + 618 p. A table (p.
535) gives the viability of the seeds of 12 soybean varieties,
including Fairchild.
Kaltenbach, D.; Legros, J. 1936. “Soya: Selection,
classification of varieties, varieties cultivated in various
countries.” International Institute of Agriculture (Rome)
Monthly Bulletin of Science and Practical Agriculture
27(4):117T-49T. April. Page 135 states: “Seeds remarkably
large, ellipsoidal or ovoidal; seed coat slightly glossy; hilum
lighter in colour than the seed coat; cotyledon green; pods
of medium size, formation on central stem sparse becoming
fewer towards tip; stems and leaves of medium size; plant of
medium height, slender, maturing medium late (120 to 130
days) while stems and leaves are still green.”
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437. Flava: New U.S. domestic soybean variety. 1910. Seed
color: Yellow (straw).
• Summary: Sources: Piper, Charles V.; Morse, W.J. 1910.
“The soy bean: History, varieties, and field studies.” USDA
Bureau of Plant Industry, Bulletin No. 187. 84 p. Dec. 31.
See p. 42, 75. Seed color: Straw yellow. S.P.I. No. 16789.
“A field mass selection in 1907... Grown two seasons.”
“The best varieties of soy beans (p. 75): Medium late–Flava,
16789.” Address: USA.

New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 281. In 1915 Clinton (1916) found chlorosis without
crinkling on the variety Okute, among others.
Note: This Japanese name first appeared in Paillieux
Sept. 1880, p. 435. Introduced to USA: Okute–PI 19.986
from Yokohama, Japan, in 1907.

438. Morgan: New U.S. domestic soybean variety. 1910.
Seed color: Yellow (olive).
• Summary: Sources: Piper, Charles V.; Morse, W.J. 1910.
“The soy bean: History, varieties, and field studies.” USDA
Bureau of Plant Industry, Bulletin No. 187. 84 p. Dec. 31.
See p. 62. Seed color: Olive yellow. S.P.I. No. 22633. “From
Sheklung, Kwangtung, China, 1908... Grown two seasons.”

442. Sedo: New U.S. domestic soybean variety. 1910. Seed
color: Brown (deep).
• Summary: Sources: Piper, Charles V.; Morse, W.J. 1910.
“The soy bean: History, varieties, and field studies.” USDA
Bureau of Plant Industry, Bulletin No. 187. 84 p. Dec. 31.
See p. 66, 75. Seed color: Deep brown. S.P.I. No. 23229.
“From Tientsin, China, 1908... Grown two seasons. This
variety is said to be rare and used only for human food.”
“The best varieties of soy beans (p. 75): Medium–Sedo,
23229.”

439. Nemo: New U.S. domestic soybean variety. 1910. Seed
color: Yellow (olive).
• Summary: Sources: Piper, Charles V.; Morse, W.J. 1910.
“The soy bean: History, varieties, and field studies.” USDA
Bureau of Plant Industry, Bulletin No. 187. 84 p. Dec. 31.
See p. 53. Seed color: Olive yellow. S.P.I. No. 19985. “From
Yokohama, Japan, 1907... Grown three seasons.”

443. Stuart: New U.S. domestic soybean variety. 1910. Seed
color: Yellow (olive).
• Summary: Sources: Piper, Charles V.; Morse, W.J. 1910.
“The soy bean: History, varieties, and field studies.” USDA
Bureau of Plant Industry, Bulletin No. 187. 84 p. Dec. 31.
See p. 62. Seed color: Olive yellow. S.P.I. No. 22644. “From
Hangchow, Chekiang, China, 1908... Grown two seasons.”

440. Nielsen: New U.S. domestic soybean variety. 1910.
Seed color: Yellow (olive).
• Summary: Sources: Piper, Charles V.; Morse, W.J. 1910.
“The soy bean: History, varieties, and field studies.” USDA
Bureau of Plant Industry, Bulletin No. 187. 84 p. Dec. 31.
See p. 62. Seed color: Olive yellow. S.P.I. No. 22644. “A
pure selection out of the original seed of 22644... Grown two
seasons.”
Note: This variety was named after Mr. H.T. Nielsen,
Scientific Assistant, Bureau of Plant Industry, in 1909. It was
not named after Mr. James Neilson who, in 1878, obtained
several soybean varieties in Vienna, Austria, brought them
back to the United States, and planted them at Rutgers
University in New Brunswick, New Jersey, in 1879.

444. Vireo: New U.S. domestic soybean variety. 1910. Seed
color: Yellow (olive).
• Summary: Sources: Piper, Charles V.; Morse, W.J. 1910.
“The soy bean: History, varieties, and field studies.” USDA
Bureau of Plant Industry, Bulletin No. 187. 84 p. Dec. 31.
See p. 63, 75. Seed color: Olive yellow. S.P.I. No. 22874.
“from Tokyo, Japan, 1908... Grown two seasons.” “The best
varieties of soy beans (p. 75): Early–Vireo, 22874.”

441. Okute: New U.S. domestic soybean variety. 1910. Seed
color: Yellow (olive).
• Summary: Sources: Piper, C.V. 1910. Re: Send soy bean
seeds to Dr. W.W. Garner. Letter (memorandum) to W.J.
Morse [Arlington Farm, Rosslyn, Virginia], April 1. One of
the varieties sent is: “#19186. Okute.”
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 54. Seed
color: Olive yellow. S.P.I. No. 19986. “From Yokohama,
Japan, 1907... Grown three seasons. This variety was also
received from Tokyo, Japan, No. 2287.”
Piper, Charles V.; Morse, William J. 1923. The soybean.

445. Seifensieder-Zeitung. 1910. Sojabohnen-oel und -mehl
[Soybean oil and meal]. 37(3):50. [1 ref. Ger]
• Summary: During the last 10 years, large amounts of
soybean meal have been imported from Manchuria to
Europe; there it has been sold for a higher price than
cottonseed meal. That suggests that there is a market for
practically unlimited amounts of soybean meal. It remains
to be seen, however, if soybean oil can be utilized in the
same economical ways as cottonseed oil. For soybean meal
from the oil has been extracted, Tables show: (1) Nutritional
analyses of seven different soybean varieties: Austin, Ito
San, Kingston, Mammoth, Guelph, Medium Yellow, and
Samarow. (2) Analyses of cottonseed, sunflower seed,
and peanuts (Erdnuessen). Sources: (1) Piper, Charles V.;
Nielsen, H.T. 1910. “Soy beans.” USDA Farmers’ Bulletin
No. 372. 26 p. Oct. 7. (2) Jour. Soc. Chem. Ind.
446. Brodé, Julien. 1910. Oil-seed products and feed stuffs.
Special Agents Series (U.S. Bureau of Manufactures,
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Department of Commerce and Labor) No. 39. 32 p.
• Summary: “Soya meal is finding its biggest outlet in
Scandinavia, especially in Norway and Sweden” (p. 7).
A section titled “English Soya-Bean Industry” (p. 1013), written from London by Brodé on April 23, discusses
the following: Rapid development during past few years.
Cause of fluctuation in price–current quotations. England
may lose monopoly–exploitation by railroad. English
process of refining oil. Secret process of English company.
Production of “soya flour.” Solvent process applied to cotton
seed.
“Soya beans were first imported by an English firm
some ten years ago. Being free from sugar it was thought
they would make an excellent food for patients suffering
with diabetes. At that time a quantity was also shipped into
Germany for the same purpose.
“It was known that the beans contained considerable
oil and in 1907 a crusher at Liverpool was induced to buy
400 or 500 tons, which were shipped from Hankow at a cost
of $50 per ton c.i.f. Liverpool, the freight rate at that time
being over $10 per ton from Chinese ports. This crusher,
from previous experiments with small lots, found he could
produce an oil acceptable to soap makers, and the only
problem was to find an outlet for the by-products–cake and
meal. The latter, it was found, ran high in protein and could
be utilized by the compound-cake manufacturers.
“From this time shipments gradually increased until
in February, 1908, a cargo of 9,000 tons was imported.
This went to Hull, and the selling price of the beans was
$32 per ton c.i.f... The beans are grown in the interior of
Manchuria, at points from which there are no wagon roads to
the railroad. The beans are not moved until snow has fallen,
enabling the farmers to bring them across country on sledges
[sleds, sleighs].” A late snow at the beginning of the present
season acted to increase prices and cause many problems.
“The best way in which American mills can buy these
beans is in cargo lots c.i.f. New Orleans [Louisiana].
“It is thought that next year England will not enjoy the
monopoly in soya beans it has heretofore had. Germany
has taken the import duty off them, and it is thought other
countries will do likewise. The fact that they are called
beans has prevented them from having a wider outlet, since
in Germany, France, and Austria oil seeds have been on the
free list, but beans have been subject to a tax. Under the new
French tariff soya beans are subject to a duty of 2.50 francs
per 100 kilos... Mills at Odessa [in Ukraine] are preparing to
crush the beans...”
“The North Easter Railway in England has built docks
and warehouses for handling the beans and is advertising
the products along its lines. At Hull it has a large window
display of the products, which is attracting considerable
attention. In this exhibit are samples of soya cake, oil, and
meal, soya flour, soya bread, and soya biscuits. There are
also large photographs showing the manner in which the

beans are gathered, stored, and loaded in Manchuria, and
how they are manufactured into products in England.
“Soya oil is not refined as is American cotton-seed oil,
with caustic soda, but by means of sulphuric acid and fuller’s
earth. It is best adapted to soft-soap making, since it does not
chill easily and is difficult to handle in making hard soap...
One refiner is placing on the market an edible soya oil sold
under the name of ‘Omega soya oil.’ This oil has a good
color, is almost neutral in odor, and is rather palatable, the
flavor being similar to that of peanut oil. The process for
rendering crude soya oil edible is kept a close secret, but is
thought to be by means of superheated steam... Soya cake
is finding its biggest outlet in Denmark, about 150,000 tons
having been purchased this season. Soya meal made from
ground soya cake finds its biggest sale in Sweden, Norway,
and from the northernmost part of Germany.”
“The most interesting and, to the writer’s mind, the
most significant thing about the new soya industry is the
process used by three mills in England for extracting the oil.
This secret process belongs to the Premier Oil Extracting
Company, of Hull, and for its use the two other mills are said
to pay the company 40 cents royalty for every ton of seed
treated. The seed are first finely crushed and then treated
directly by a fat solvent, presumably benzine.” No trace of
the solvent remains in the oil and only about 1% of the oil
remains in the meal. “Mills making meal by this process find
their largest market in Scandinavia”–including Denmark.
“The Premier Oil Extracting Company also operates
a large flour mill, and is placing on the market a so-called
‘soya flour,’ which is 25 per cent soya meal and 75 per cent
wheat flour. The company has induced a number of bakers
to use it in making a soya bread, which is finding sale on
the market, although the price asked is the same as for allwheat bread... The same mill has induced a large biscuit
manufacturer to use soya flour in making a brand of biscuits
called ‘soya biscuits.’ These are for sale all over England and
are very palatable” (p. 12-13).
In India in 1909 there was “a large decrease in the value
of exports of seeds, which may be possibly accounted for by
the competition of the soya bean which is being extensively
shipped from China and Japan” (p. 27).
A table (p. 27) shows that India’s main seed exports are
linseed, gingili seed [sesame seed], rape seed, and cotton
seed. Destination countries, amount exported and value to
each country, are given for the years 1908 and 1909.
“Soya meal has not found much favor in England or
Ireland, but is gaining ground in Scotland. Owing to the
scarcity of cotton-seed, many of the farmers were compelled
to substitute soya.”
Note: This is the earliest document seen (Jan. 2004)
concerning commercial solvent extraction equipment and
soybeans. Address: Special Agent for the Dep. of Commerce
and Labor.
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447. Dammann & Co. 1910. General price list: Of vegetable,
farm, tree, conifer, palm, flower and other seeds, canna roots,
Italian fruit trees, novelties of seeds &c. &c. San Giovanni a
Teduccio (near Naples), Italy. 75 p. 26 cm. [Eng]
• Summary: The front cover of this catalog (No. 195, for
1910-11) has a new design and much less text. Instead of the
lengthy list of awards obtained it states simply: “First class
awards obtained at the most important expositions.” The
illustration shows a huge melon (“Melon Non plus ultra”)
being hoisted up by three ropes. The inside front cover is
similar. On the back cover a large illustration shows two cut
flowers–Zinnia Crispa grandiflora.
The entry for Soja-Beans (p. 1) is similar to that in the
1907 catalog; the same five varieties are offered but only
one (Yellow) is sold in cwt [1 cwt = hundredweight = 112
pounds] quantity; all five now sell for 6 pence per pound.
Address: San Giovanni a Teduccio (near Naples), Italy.
448. Gilchrist, Douglas A. 1910. Feeding experiments with
cattle and sheep, 1907-10. County of Northumberland,
Education Committee, Bulletin. No. 15. 33 p.
• Summary: This bulletin is divided into two parts. By far
the larger part (p. 9-33) is titled “Experiments on the feeding
of fattening cattle, young cattle, milch cows, and sheep
on soya cake.” Last year over 400,000 tons of soy or soya
beans were imported to England from Manchuria. Three
kinds are imported: (1) Sakura, said to be the best, is shipped
from Dalny; (2) Harbin is shipped from Vladivostock
[Vladivostok]; and (3) Hankow is shipped from Shanghai.
The beans now being imported into England are light yellow
in color and about the size of ordinary peas.
These beans have been used in China and Japan for
a long time as a food for milch cows [sic] and for human
consumption.
Trials with soya cake at Cockle Park in England began
on 26 Nov. 1909 and continued for four months. They
showed that it was an excellent food for different kinds of
stock, including fattening cattle, young store cattle, fattening
sheep, and milch cows. Address: M.Sc., Armstrong College,
Newcastle-upon-Tyne [England].
449. Henderson (Peter) & Co. 1910. Henderson’s farmer’s
manual (Mail-order catalog). New York, NY: Printed by John
C. Rankin Co. 48 p.
• Summary: A photo on the cover shows farmers with
pitchforks piling hay onto a wagon pulled by horses. Page 34
is devoted to Soy Beans. Across the top of the page is written
“Farm Seeds... Henderson’s High Grade. The top one-third
of the page shows a photo titled “Early Soja Beans,” with a
man standing in a field of chest-high soybeans. The caption
reads: “Field of Early Soja Beans at Central Experimental
Farm, Ottawa, Canada.” Inset in the lower right corner of the
photo is an illustration (line drawing) of a soybean plant with
the words “Henderson’s Early Soja Bean” written on a scroll.

Below the photo in large letters is written: “Early
Green Soja or Soy Beans.” Below that in smaller letters:
“Valuable for either fodder or grain. Produces enormous
crops as far north as Canada. Ripening seed as far north as
Massachusetts. A great soil enricher: Gathering nitrogen
from the air. Especially valuable (in combination with
Japanese millet and fodder corn) for ensilage. Supplying
albuminoids for flesh-forming food.”
The text begins: “Soja beans have attracted much
attention in recent years on account of their high feeding
qualities, but all were too late to be of value in the Northern
States. This early green variety has proved its earliness
and value in the Northern States by not only producing
large fodder crops, but ripening the seed as far north as
Massachusetts.”
“We recommend all farmers to plant this year at least an
acre or two of our early Green Soja Beans and an equal area
of Japanese Millet, to test and prove for themselves the value
of the combination...” According to Prof. W.P. Brooks, of the
Hatch Experiment Station, Massachusetts, the Soja Beans
should be sown four to five weeks after the millet. “Price,
15c. lb.; $1.75 peck; $5.00 bushel, 60 lbs.; 10-bushel lots,
$4.85 bushel.”
Across the bottom of the page is written: “Henderson’s
Superior Seeds are procurable only from us direct–we do not
supply through Dealers.”
An Index lists all plants that appear in the catalog. The
last page in the catalog (p. 48), titled “Garden and Farm
Books,” lists the author and title of about 50 such books,
under six categories, with a brief description of each and the
price. Includes books or booklets titled Forage Plants Other
Than Grasses, Ginseng, Hemp, and the Peanut Plant: Its
Cultivation and Uses. The most expensive book, postpaid,
costs $2.00. Address: 35 and 37 Cortland St., New York,
New York.
450. Hutchinson, H.P. 1910. The soya-bean as an English
crop. J. of the South-Eastern Agricultural College (Wye,
Kent) No. 19. p. 318-21.
• Summary: “In May, 1909, twelve Soya-beans (variety
unknown) taken from a sample supplied by a seedsman,
were planted singly in twelve inch pots and kept throughout
the experiment under glass at a temperature of about 65º F.”
The plants grew well but developed few pods and failed to
produce a satisfactory yield. No nodules were present on the
roots.
“By request, Professor Klinck of Macdonald College,
Quebec [Canada], kindly sent, in March 1910, a few ounces
of soil in which soya beans had been grown the previous
year. Enclosed were two samples of Soya-beans–Early
Tennessee (Brown) and Early Yellow.” Again the yield was
poor and there were no nodules.
Next, three soya-bean “plants of each variety were
inoculated with the soil sent from the Macdonald College.
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The other six plants were not inoculated. The twelve plants
were grown under the same conditions in the open air. No
difference was noticeable until the first week in August,
when flowering commenced. From this time a striking
difference began to show itself between the two sets of
plants. The inoculated plants, in all cases, continued to grow
vigorously. The leaves retained their green colour, and the
pods were large and well-filled.” By contrast, the leaves of
the uninoculated plants turned yellow and dropped off, and
the pods which developed were smaller and fewer in number.
Nodules were present on the roots of every inoculated plant,
“varying in size from small shot to a pea.”
It was concluded that inoculation is essential, that
soybeans could probably be cultivated profitably in England,
and that “Early Tennessee” is probably a suitable variety.
Note: This is the 2nd earliest document seen (Jan. 2010)
concerning soybeans in Quebec province, Canada, or the
cultivation of soybeans in Quebec province. This document
may contain the 2nd earliest date seen for soybeans in
Quebec province, or the cultivation of soybeans in Quebec
province (spring 1909). However, we cannot be certain that
the “soil in which soya beans had been grown the previous
year” was from Quebec; Prof. Klinck may have obtained
the soil from outside Quebec in order to use it in the spring
of 1910 in his experiments with soya beans. Moreover, we
cannot be sure that Prof. Klinck grew soybeans at Macdonald
College in 1910. In fact, the Report of the Minister of
Agriculture of the Province of Quebec (Harrison 1915) seems
to indicate that soybeans were first grown at Macdonald
College in the spring of 1911. It is not known from where
Prof. Leonard Silvanus Klinck, who was in charge of
agronomy work at Macdonald College, obtained these
soybeans.
451. Imperial Commissioner of Agriculture for the West
Indies (Barbados). 1910. Report on the Botanic Station and
experiment plots, Antigua. Reports on the Botanic Station,
Experiment Plots, and Agricultural Education, Antigua. p.
1-26. For the year ended March 31, 1910.
• Summary: In the section titled “Condition and contents of
nurseries, and distribution of economic plants, etc.” (p. 3-4)
is a table (p. 3) containing an entry for “Soy bean,” which
states: “The following figures give the number of seeds and
cuttings sent out during the year: -.” Soy bean–30 lb.
In the section titled “Experiments at Skerretts and
Scott’s Hill” (p. 13-26), under “Skerretts” (p. 13-26) is
a subsection titled “Green dressing experiments” (p. 1922). A table (p. 20) titled “Returns from green dressing
experiments” includes the “Soy, or soja bean.”
On p. 21, the “Soy, or soja bean (Glycine hispida) is
discussed at length. “On Sept. 23, 1/30-acre of three varieties
of soy beans were planted. The varieties were D, H, and
Early green. The last picking of seeds from these was made
on Dec. 10. The results were (in tabular form): D–4 lb.

shelled seeds. H–5 lb shelled seeds. Early green–6 lb shelled
seeds.
“The plants grew from 4 to 6 inches in height, possessed
sickly looking, pale-green foliage, and on the whole looked
unhealthy.
“It was thought that the poor results obtained from this
trial might be due to the lack of the soil organism [noduleforming bacteria] necessary to the crop. In consequence of
this the plot was replanted on Dec. 24.
“The return of shelled seeds from this second planting
was as follows: D–24 lb. D–18 lb. Early green–19 lb.
“As will be seen, the return from the second planting
was far in excess of that obtained from the first one. In
addition to this, the general appearance of this crop was far
superior to the previous one. The plants were taller, more
bushy, and the foliage of a darker green.
During the year under review, a considerable area of
land was planted (138½ acres) with this bean as a green
dressing. On the whole, the growth made by the plants was
decidedly poor, and demonstrated the unsuitability of soy
bean for a green dressing on soils which have not borne it
before.” This general failure may well be due to “the absence
from the soil of the particular variety of the nodule bacteria
which lives in symbiosis with it. There is also the suggestion
that a better yield may be obtained on soils where it has not
been grown before, by treating them with soil in which the
plant has been raised already.”
In the subsection on “Green dressings” (p. 22-25), soy
bean is mentioned several times (p. 22-23). The 1st table
shows the percentage loss after drying green plants in air;
Soy bean–31.6% (7 days after cutting. The soy bean has a
much smaller loss than the others because of the numerous
seeds formed by this plant). The 2nd table shows that 138¼
acres of soy beans were planted as a green dressing in
Antigua in 1909. A 3rd table “gives the weights of different
green dressings grown at Skerretts and other experiment
plots.” 1/40 of an acre of soy bean was planted on Aug. 4 and
reaped on Sept. 22. The “weight of green bush in pounds”
was 57. The “weight of green bush per acre in pounds” was
2,380. Note: The soy bean had the lowest weights of all 11
plants tested.
On the last page (26), the whole report is signed by T.
Jackson, curator.
Also discussed in this report are: Barbuda bean
(Phaseolus lunatus), pigeon pea (Cajanus indicus), woolly
pyrol (Phaseolus Mungo), cotton, ground nuts (Arachis
hypogaea), Indian corn, sesamum, lima bean (Phaseolus
lunatus), red cowpea (Vigna unguiculata), and Bengal bean
(Mucuna pruriens).
Note: At the head of the cover page and title page:
“Imperial Department of Agriculture for the West Indies.”
At the bottom of the cover page and title page: “Barbados:
Issued by the Imperial Commissioner of Agriculture for
the West Indies, 1908.” The label on the spine of the bound
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volume at the National Agricultural Library (USA) is:
“Report of the Agricultural Department–Antigua–[1900/01
to 1913/14”].
452. Lafar, Franz. 1910. Technical mycology: The utilization
of micro-organisms in the arts and manufactures. Vol. I.
Schizomycetic fermentation. Translated from the German
by Charles T.C. Salter. London: Charles Griffin & Co. xvi +
312 p. Introduction by Dr. Emil Chr. Hansen (Principal of the
Carlsberg Laboratory, Copenhagen). Illust. (90 figs). Index is
in Vol. II. 23 cm. [Eng]
• Summary: This first volume discusses bacterial
(“schizomycetic”) fermentations. Richly illustrated, it also
includes accurate historical background on many subjects.
An extensive bibliography for both this volume and volume
II appears at the back of volume II (p. 417-518).
The Preface, by Emil Chr. Hansen of Copenhagen,
states (p. vi): “Within the last two decades the study
of Microbiology has made gigantic strides, both in the
pathological and technical branches of the subject; and
just as investigations into the Physiology of the higher
plants gave the first impetus to the establishment of
Agricultural Experiment Stations in all countries, so, in
like manner, have the Physiology of Fermentation and
Technical Bacteriology called into existence, within the
last few years, a number of Stations and Laboratories
for the development of those branches of industry where
micro-organisms play an important part.” The first three
chapters, comprising the introduction, give an interesting
early history of the discovery of fermentation. Their
contents: 1. The theory of spontaneous generation:
Definition, discovery of fermentative organisms, Needham’s
demonstration in favour of ‘Generatio Æquivoca’,
Spallanzani’s experiments, Franz Schultze’s experiment,
foundation of the science of antiseptics by Schwann,
labours of Schröder and Dusch, Pasteur’s examination of
the theory, Béchamp’s microzyme theory, spontaneous
generation only unproven, not impossible. 2. Theories of
fermentation: The alchemists–Stahl’s theory of fermentation,
Gay-Lussac’s opinion, Cagniard-Latour’s vitalistic theory,
Th. Schwann’s researches, Fr. Kützing’s general theory,
Liebig’s decomposition theory, Pasteur’s theory. Nägeli’s
physico-molecular theory, the enzymes and M. Traube’s
ferment theory, general definition of fermentation, so-called
spontaneous fermentation of sweet fruits, decompositions
effected by light and air.
In Chapter 31, titled “The fermentation of cheese and
allied decompositions” (p. 243-52) are sections on “Pure
culture ferments” (p. 246-47) and “Natto and miso” (p. 24748; each a kind of “vegetable cheese”). The latter section
also discusses the Soja bean, Fr. Haberlandt, koji, shoyu
(called shojou, soy or shoyn), tofu and nukamiso. Reports
by H.C. Prinsen-Geerligs “on the preparation (by the aid of
fungoid ferments) of other dishes from soja beans in Chinese

cookery, such as Taohu or bean-cheese [tofu], the sauce Taoyu, &c.”
In Chapter 33, titled “The fixation of free nitrogen by
bacteria” (p. 259-71) are sections on “The discovery of
leguminous nodules” (p. 261-62; Malpighi, Boussingault,
Hellriegel), “Formation and functions of the nodules” (p.
262-64; Lachmann, Frank, Woronin, Hellriegel, Wilfarth),
“The nodule bacteria” (p. 264-66; organized albuminoids,
Bacillus radicicola), and “The bacteroids” (p. 266-69).
Concerning bacteroids: “The first successful, artificial
production of nodules by the aid of pure cultures was made
by A. Prazmowski. This worker, in view of the absence of
the sporogenic faculty in these organisms, changed the name
of Bacillus radicicola, bestowed on them by Beyerinck, into
Bacterium radicicola.”
Note 3. This is the earliest English-language document
seen (Aug. 2018) that uses the word “bacteroids” (or
“bacteroid”) in connection with root nodules on plants.
Note 4. This is the earliest English-language document
seen (April 2013) that uses the word “Taohu” to refer
to Chinese-style tofu. Address: Prof. of FermentationPhysiology and Bacteriology, Imperial Technical High
School, Vienna.
453. Mongol: New U.S. domestic soybean variety. 1910.
Seed color: Yellow to olive green.
• Summary: Sources: Wing Seed Co. 1910. Alfalfa: And how
to grow it. Mechanicsburg, Ohio: Wing Seed Co. 48 p. See
p. 20-21. This is the company’s mail order catalog. “Through
the kindness of the Government we have been permitted to
test some of the new varieties ourselves, and one or two of
them we can offer in small amounts this year. We are now
breeding our soy beans by plant row test plots, the same as
our seed corn. Wing’s Mikado, Mongol, and Sable varieties
are, in our opinion, the finest and heaviest yielding varieties
of Soy Beans on the American market today. They are the
best we have been able to produce after twelve years of
work. Stocks of these varieties are obtainable only directly
from us. We have no agents offering these varieties, and no
other seedsmen have them.” The second variety listed is:
“Mongol–A variety secured by us from the Government in
1908. This bean is certainly one of the most valuable we
have ever seen. Each year that we have grown it, the yield
has been among the very best of any of the varieties we
grew. The habit is splendid, plants sturdy and erect, about
two and one-half to three feet tall, the beans of excellent size,
pods as thickly set as the plant will hold. It does not shatter
easily when harvested. The plants are a little too coarse for
the best hay, but probably as good a variety for grain as any
that we have, unless it be our Mikado, which has a wonderful
record. This bean requires about 115 days to mature grain.
Sow twenty pounds seed to the acre.”
Hall, J. Ed. 1914. “Soy bean a profit maker: Missouri
farmers should give this new crop a trial.” Missouri Ruralist
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13(6):7. March 20.
Jenkins, E.H.; Hayes, H.K. 1915. “Field tests of soy
beans, 1914.” Connecticut Agric. Exp. Station, Bulletin
No. 185. 17 p. Jan. See p. 6, 11-13. Table 1 (p. 6-7) gives
analyses of 18 soybean varieties, including Mongol, Medium
Yellow, and Hollybrook. Page 13 states that the seeds of
Mongol are “olive green.” Address: USA.
454. Mooers, C.A. 1910. The soy-bean as a farm crop.
Proceedings of the American Society of Agronomy 1:153-58.
For the years 1907-1909. Presented at the meeting in Ithaca,
New York, July 1908.
• Summary: “After 30 or more years of... trial the
melancholy truth must be admitted that the American farmer
has not taken kindly to the soy bean, at least to the extent
of its becoming as a matter of fact an important farm crop.”
Five reasons for this are considered. The value of the soy
bean is compared with the cowpea, its nearest rival. Points
out seven advantages of the soy beans and discusses its
favorable outlook. Then gives three reasons that farmers
have clung to cowpeas for so long.
Three soy bean varieties are discussed: Ito-San (early),
Medium Yellow (mid-season), and Mammoth Yellow (late).
Address: Univ. of Tennessee, Knoxville, TN.
455. Wing Seed Co. 1910. Alfalfa: And how to grow it (Mail
order catalog). Mechanicsburg, Ohio: Wing Seed Co. 48 p.
Illust. Index. 23 cm.
• Summary: This is the company’s mail order catalog–
which contains 8 more pages than it did in 1909.
The long section titled “Soy beans” (p. 17-21) begins:
“Last year we ventured the assertion that Soy Beans were
one of the coming crops. Today we are much more certain

of it than we were then. Out of six hundred bushels of seed
which we sold last year, only half a dozen partial failures
were reported to us; all the rest of our customers being very
enthusiastic over the crop.”
Then comes three pages of detailed information on
growing soy beans, plus testimonials from a number of
farmers who have had good results growing the crop or
feeding soy beans to livestock. “When threshed for grain
alone, an ordinary threshing machine with the concaves
removed will do the work fairly well. This machine,
however, will split a great many beans, and when desired for
seed, a regular bean huller must be used. This year we used
a Buffalo-Pitts threshing machine handled by the Banting
Machine Co., Toledo, Ohio, and found it a very satisfactory
machine for the purpose. We are free to recommend it to our
customers. We had to adjust the screens in a slightly different
manner from the way in which the machine was sent out, but
with this exception the machine was all right and did good
work.
“In past years many farmers have become disgusted
with Soy Beans on account of the old varieties being poorly
adapted to conditions existing in the corn belt. Some of these
varieties were entirely too early and dwarf in their habits
others shattered so badly that it was almost impossible to
harvest them. The United States Government has done some
splendid work, testing each year two or three hundred new
varieties, and the varieties today are so much better than the
old ones that there is no comparison. Practically none of the
new varieties are for sale as yet, but most of them will be in a
year or so. Through the kindness of the Government we have
been permitted to test some of the new varieties ourselves,
and one or two of them we can offer in small amounts this
year. We are now breeding our soy beans by plant row test
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plots, the same as our seed corn.
“Wing’s Mikado, Mongol, and Sable varieties are, in
our opinion, the finest and heaviest yielding varieties of
Soy Beans on the American market today. They are the best
we have been able to produce after twelve years of work.
Stocks of these varieties are obtainable only directly from
us. We have no agents offering these varieties, and no other
seedsmen have them.” The first variety listed is:
The following soy bean varieties are offered:
“Mikado–A variety secured by us this year for the first time,

and one which we believe will rank among the first either
with hay or grain...” Matures in 120-125 days. “Mongol–A
variety secured by us from the Government in 1908. This
bean is certainly one of the most valuable we have ever
seen. Each year that we have grown it, the yield has been
among the very best of any of the varieties we grew... The
plants are a little too coarse for the best hay, but probably as
good a variety for grain as any that we have, unless it be our
Mikado, which has a wonderful record...” Matures in 115
days.
“Sable–A variety secured by us in 1908. This is nearly
as heavy yielding a variety as we have ever grown, and is our
best for hay and silage.” Matures in 120 days.
Page 21: “Ito San–An old standard variety, of the first
and best sorts grown in the United States. Especially adapted
to latitude 41½ degrees, or north of that. A heavy yielder
of grain, should make 20 bushels per acre, not particularly
suitable for hay...” Matures in 105-110 days. In a testimonial,
Otto D. Baker of Conotton, Ohio, says of this variety: “We
sowed our medium early Yellow Soys broadcast in July.
They made a luxuriant growth, and were just as full of pods
as they could be.”
Another testimonial for Ito San is given by W.L. Varner,
Monterville, West Virginia: “The vines are well filled and the
beans of a good quality. I am well pleased with the turnout.”
No prices are given.
Photos show (p. 18-21): (1) A boy standing in “A field
of soys just before ripening. We estimate that this field would
cut three tons dry hay or twenty-five bushels of grain per
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acre.” The soy beans stand taller than the boy’s shoulders.
According to William Wing of Pella, Iowa (Dec. 1998), this
boy is Gardner Bullard Wing, the son of Charles B. Wing.
(2) Three soy bean plants with many pods and no leaves–
”Wing’s Mikado.” (3) Two soy bean plants with many leaves
and some pods–”Wing’s Mongol–Just before ripening. Note
erect growth, splendid amount of both grain and foliage.” (4)
Three soy bean plants (two upright, one lying down) with
many pods and no leaves–”Wing’s Sable Soy Bean–Plant
shown at right contained 433 pods.” (5) One soy bean plant
with many pods and no leaves–”Ito San–Fully ripe and ready
to harvest.”
The back cover is filled with a black-and-white photo
of a huge machine on 4 metal wheels, the Buffalo Pitts Bean
and Pea Thresher, made by the Buffalo Pitts Co., Buffalo,
New York. Caption: “This machine will thresh any kind of
beans and peas without cracking them.”
On p. 46 are two testimonials for soy beans from
satisfied customers: (1) “Soys make a good crop when cow
peas failed planted side by side. I grew Medium Green.–
Luther Shroyer, Cecil, W. Va.” [West Virginia]. (2) “I am
experimenting with soy beans in renovating wornout [wornout] land. Your mixed beans did well; will want more seed
next year.–O.W. Caster, Carpenter, Ohio.”
Note 1. This is the earliest document seen (June 2016)
concerning the cultivation of soybeans in West Virginia. This
document contains the earliest date seen for the cultivation
of soybeans in West Virginia (1909 or earlier). The source of
these soybeans was the Wing Seed Co. of Ohio.
Note 2. This is the earliest document seen (Nov. 2020)
that mentions the following soybean varieties: Wing’s
Mikado, Wing’s Mongol, or Wing’s Sable.
Note 3. This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Mongol. By 1918 Mongol
was considered to be a synonym for Medium Yellow.
Address: Mechanicsburg, Ohio.
456. Wing’s Mikado: New U.S. domestic soybean variety.
1910.
• Summary: Sources: Wing Seed Co. 1910. Alfalfa: And how
to grow it. Mechanicsburg, Ohio: Wing Seed Co. 48 p. See
p. 20-21. This is the company’s mail order catalog. “Through
the kindness of the Government we have been permitted to
test some of the new varieties ourselves, and one or two of
them we can offer in small amounts this year. We are now
breeding our soy beans by plant row test plots, the same as
our seed corn. Wing’s Mikado, Mongol, and Sable varieties
are, in our opinion, the finest and heaviest yielding varieties
of Soy Beans on the American market today. They are the
best we have been able to produce after twelve years of
work. Stocks of these varieties are obtainable only directly
from us. We have no agents offering these varieties, and
no other seedsmen have them.” The first variety listed is:
“Mikado–A variety secured by us this year for the first time,

and one which we believe will rank among the first either
with hay or grain. The habit is excellent, plants splendidly
erect, leafy, branching, the stalks a trifle smaller than our
Mongol, but considerably heavier than our Sable. This beans
has a record in the test plot of thirty-seven bushels per acre.
It will mature in one hundred twenty to one hundred twentyfive days. Sow about twenty pounds to the acre.” A photo
(p. 20) shows three soy bean plants with many pods and no
leaves. Caption: “Wing’s Mikado.” Note: Wing’s Mikado
soybean variety is mentioned about 3 years before the plain
Mikado soybean variety.
Wing Seed Co. 1911. Alfalfa: And how to grow it.
Mechanicsburg, Ohio: Wing Seed Co. 48 p. See p. 18-20.
This is the company’s mail order catalog; it describes the
considerable money and time the company spends to develop
these new and unique varieties. “We think that we can see
decided improvement in our varieties from the breeding
work which we have done with them. Wing’s Mikado,
Mongol and Sable varieties are our own, obtainable only
directly from us. We have no agent, and no other seedsmen
have them” (p. 19-20).
“Wing’s Mikado–A splendid variety, a little better
adapted to grain than to hay, as the stalks and branches are
a trifle coarse. On moderately good ground we think this
variety will yield as heavily as any which we have as yet
tested. It will also stand poor ground better than many other
varieties, but succeeds best on moderately strong ground.
The habit is splendid, plants perfectly erect, leafy, branching.
Height two to three feet, will mature in one hundred and
twenty to one hundred and twenty-five days. Sow about
twenty pounds per acre. This bean has a record in test plot of
thirty-seven bushels per acre, and in the field will make thirty
bushels under favorable conditions.”
Note: Morse (1948) does not list this as a named
soybean variety. Address: USA.
457. Wing’s Mongol: New U.S. domestic soybean variety.
1910.
• Summary: Sources: Wing Seed Co. 1910. Alfalfa: And how
to grow it. Mechanicsburg, Ohio: Wing Seed Co. 48 p. See
p. 20-21. This is the company’s mail order catalog. “Through
the kindness of the Government we have been permitted to
test some of the new varieties ourselves, and one or two of
them we can offer in small amounts this year. We are now
breeding our soy beans by plant row test plots, the same as
our seed corn. Wing’s Mikado, Mongol, and Sable varieties
are, in our opinion, the finest an heavy yielding varieties
of Soy Beans on the American market today. They are the
best we have been able to produce after twelve years of
work. Stocks of these varieties are obtainable only directly
from us. We have no agents offering these varieties, and no
other seedsmen have them.” The second variety listed is:
“Mongol–A variety secured by us from the Government in
1908. This bean is certainly one of the most valuable we

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 236
have ever seen. Each year that we have grown it, the yield
has been among the very best of any of the varieties we
grew. The habit is splendid, plants sturdy and erect, about
two and one-half to three feet tall, the beans of excellent size,
pods as thickly set as the plant will hold. It does not shatter
easily when harvested. The plants are a little too coarse for
the best hay, but probably as good a variety for grain as any
that we have, unless it be our Mikado, which has a wonderful
record. This bean requires about 115 days to mature grain.
Sow twenty pounds seed to the acre.” A photo shows: Two
soy bean plants with many leaves and some pods–”Wing’s
Mongol–Just before ripening. Note erect growth, splendid
amount of both grain and foliage.”
Wing Seed Co. 1911. Alfalfa: And how to grow it.
Mechanicsburg, Ohio: Wing Seed Co. 48 p. See p. 18-20.
This is the company’s mail order catalog; it describes the
considerable money and time the company spends to develop
these new and unique varieties. “We think that we can see
decided improvement in our varieties from the breeding
work which we have done with them. Wing’s Mikado,
Mongol and Sable varieties are our own, obtainable only
directly from us. We have no agent, and no other seedsmen
have them” (p. 19-20).
“Wing’s Mongol–A variety secured in 1908. This bean is
very similar to Wing’s Mikado, a remarkably heavy yielder
of grain, the sturdy stalks making it more of a grain than
forage variety. It prefers a moderately strong soil; on such
soil it will yield as heavily as any variety which we have
tested, but it will not stand really poor soil particularly well.
It matures in about one hundred and fifteen days. Sow twenty
pounds seed to the acre. We believe this bean will make
thirty bushels to the acre under favorable conditions.”
Note: Morse (1948) does not list this as a named
soybean variety. Address: USA.

branching, pods forming high enough above the ground so
that they can be harvested without loss of grain. The body of
the plant is slender as are the branches, making this variety
well adapted for hay. We believe there will be little if any
difference between the yield of grain with this variety or with
the Mongol. It requires 120 days in which to mature. Sow
about fifteen pounds of seed to the acre.”
A photo shows: Three soy bean plants (two upright, one
lying down) with many pods and no leaves–”Wing’s Sable
Soy Bean–Plant shown at right contained 433 pods.”
Wing Seed Co. 1911. Alfalfa: And how to grow it.
Mechanicsburg, Ohio: Wing Seed Co. 48 p. See p. 18-20.
This is the company’s mail order catalog; it describes the
considerable money and time the company spends to develop
these new and unique varieties. “We think that we can see
decided improvement in our varieties from the breeding
work which we have done with them. Wing’s Mikado,
Mongol and Sable varieties are our own, obtainable only
directly from us. We have no agent, and no other seedsmen
have them” (p. 19-20).
“Wing’s Sable–A remarkable variety secured by us
in 1908 and considerably improved by us since that time.
It does practically as well for us on one kind of soil as on
another, will yield as much grain for us on the poorest soil as
on the best. The habit is perfect, plants perfectly erect, pods
forming well off the ground, thus allowing easy harvesting,
the branches and stalks when only a few inches above the
ground becoming slender, making this bean admirably
adapted to forage if desired. We believe it entirely practical
to obtain a yield of thirty bushels per acre on a large acreage
of this bean. It requires one hundred and twenty days to
mature. Sow about fifteen pounds of seed to the acre.”
Note: Morse (1948) does not list this as a named
soybean variety. Address: USA.

458. Wing’s Sable: New U.S. domestic soybean variety.
1910. Seed color: Black.
• Summary: Sources: Wing Seed Co. 1910. Alfalfa: And how
to grow it. Mechanicsburg, Ohio: Wing Seed Co. 48 p. See
p. 20-21. This is the company’s mail order catalog. “Through
the kindness of the Government we have been permitted to
test some of the new varieties ourselves, and one or two of
them we can offer in small amounts this year. We are now
breeding our soy beans by plant row test plots, the same as
our seed corn. Wing’s Mikado, Mongol, and Sable varieties
are, in our opinion, the finest an heavy yielding varieties of
Soy Beans on the American market today. They are the best
we have been able to produce after twelve years of work.
Stocks of these varieties are obtainable only directly from
us. We have no agents offering these varieties, and no other
seedsmen have them.” The third variety listed is: “Sable–A
variety secured by us in 1908. This is nearly as heavy
yielding a variety as we have ever grown, and is our best for
hay and silage. The habit is practically perfect, plants erect,

459. Zavitz, C.A. 1910. The professor of field husbandry and
director of field experiments. Ontario Agricultural College
and Experimental Farm (Guelph), Annual Report 35:163230. For the year 1909. See p. 206, 228.
• Summary: The section titled “Soy beans” (p. 206) states:
“The Soy beans, also known as Soja beans, are grown
extensively in Japan, but they never received very general
cultivation in America, except possibly in a few places in
the United States. The crop furnishes exceedingly rich feed
for farm stock and the plants may be cut and converted into
silage or they may be allowed to ripen for the production
of grain. Although there are a large number of varieties of
Soy beans, the most of them require a long season to reach
maturity and are quite unsuited for cultivation in Ontario.
Although varieties have been obtained by the Agricultural
College on various occasions, extending back for fully
sixteen years, only two kinds have become at all prominent
in our experimental work, viz., the Early Yellow and the
Medium Green. The Early Yellow variety has proven to be
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one of the best for most parts of the Province as it yields very
well and matures early. In the average results of growing the
Early Yellow Soy beans at the College in each of fourteen
years, we have obtained 14.8 or practically 15 bushels of
threshed seed per acre. In 1909, no less than sixteen varieties
of Soy beans were grown in the Experimental department.”
The section titled “Leguminous crops for green fodder”
(p. 228) states: “In 1909, twenty different varieties of Soy
beans, Cow peas, vetches and grass peas were grown for the
production of fodder... The greatest yields in tons per acre
in 1909 were produced by the following varieties: Habara
[Habaro] soybeans, 9.2 tons; Grass peas, 8.0 tons; Amherst
soy beans, 7.6 tons; Shingto soy beans, 7.5 tons; Cloud soy
beans, 7.4 tons; Hairy vetches, 6.8 tons; Tsurunoko soy
beans, 6.5 tons; Chernie soy beans [black-seeded], 6.1; and
Nuttall soy beans, 6.1 tons.
“Six varieties of leguminous crops have now been
grown for five years in succession for the production of
green fodder. The greatest yields have been obtained from
the Grass peas, 6.9 tons; Ito San soy beans, 6.8 tons; Early
Yellow soy beans, 5.5 tons; and Wonderful Cow peas, 5.2
tons per acre.”
A long section titled “Alfalfa or lucerne” (p. 22830) begins: “A bulletin on Alfalfa or Lucerne was issued
in the spring of 1908. The bulletin referred to results of
experiments conducted at the Ontario Agricultural College
and referred to the reports of co-operative experiments in
Alfalfa growing throughout Ontario.” A large table (p. 228)
shows yields of alfalfa each year from 1896 to 1909 for
the green crop and for hay, for the first, second, and third
cuttings of each. Three cuttings sometimes yield more than
25 tons of the green crop and more than 6.9 tons of hay.
Also discusses: Flax seed, buckwheat, field peas, field
beans, millet, winter emmer, sunflowers for seed, sorghums
for seed, cap yellow dent corn, mangels, sorghums for
fodder, sunflowers for fodder, millets for green fodder and
for hay. Address: B.S.A., Prof. of Field Husbandry, Guelph,
Ontario, Canada.
460. Zavitz, C.A. 1910. Results of co-operative experiments
in agriculture. Ontario Agricultural and Experimental Union,
Annual Report 31:13-38. For the year 1909. See p. 15, 22.
• Summary: A table titled “Co-operative experiments for
1909” (p. 15), under “Spring grain crops” includes “Testing
two varieties of Soy, Soja, or Japanese beans–2 plots.”
In the section on “Grain crops,” the subsection titled
“Soy beans” (p. 22) states: “The past season has been very
unfavorable for the growth of soy beans in Ontario. Although
seed of each of two varieties was distributed in the spring,
no reports have been received which could be properly
summarized for presentation in tabular form. One man in
Lambton County had a yield of 20 bushels of grain per acre
of the Early Yellow variety in the past season, which was
about five bushels per acre more than the yield obtained from

the same variety at the College.” Address: Prof. of Field
Husbandry, O.A.C. [Ontario Agricultural College], Guelph
[Ontario, Canada].
461. Morse, W.J. 1911. Re: Send soybean varieties to Dr.
Karl Kellerman. Letter to Mr. Chas. W. Lee, Arlington Farm,
Rosslyn, Virginia, Jan. 14. 1 p. Typed, without signature
(carbon copy).
• Summary: “Dear Mr. Lee: Will you kindly put up for Dr.
Karl Kellerman of this Bureau one ounce packets of the
following varieties of soy beans:
“14954 Acme; 16790 Cloud; 17252 Flat King; 17252 C.
Edna; 17253 Nuttall;
“17254 Ebony; 17263 Austin; 17264 Tokyo; 17267 Oak;
17268 Ito San;
“17268 Duggar; 17271 Haberlandt; 17278 Hollybrook;
17852 Meyer; 17852 B, Poking;
“17861 Jet; 18227 Churney; 18259 Pingau; 19183
Wilson; 20854 Tashing;
“21079 Shingto; 21079 A, Auburn; 21999 Taha; 22899
Arlington; 23232 Barchet.
Note 2. This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Edna [actually C. Edna,
whatever that means].
“Yours very truly...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Scientific Assistant, Bureau of
Plant Industry, USDA, Washington, DC.
462. Edna: New U.S. domestic soybean variety. 1911. Seed
color: Black.
• Summary: Sources: Morse, W.J. 1911. Re: Send soybean
varieties to Dr. Karl Kellerman. Letter dated Jan. 14 to Mr.
Chas. W. Lee, Arlington Farm, Rosslyn, Virginia. “Dear Mr.
Lee: Will you kindly put up for Dr. Karl Kellerman of this
Bureau one ounce packets of the following varieties of soy
beans:... 17252 Flat King; 17252 C. Edna; 17253 Nuttall;...”
Lipman, Jacob G.; Blair, A.W.; McLean, H.C.; Wilkins,
L.K. 1914. “Factors influencing the protein content of soy
beans.” New Jersey Agric. Exp. Station, Bulletin No. 282.
14 p. Dec. See p. 12. “Edna: Its characteristics are: a bushy
growth (twenty-six inches), medium fine branches, lateness
in maturing–150 days is required–small pods, small black
seed, and its non-shattering and leaf-retaining habit. This is a
very slow growing variety and is not recommended.”
Schmitz, Nickolas. 1917. “Soybeans.” Maryland Agric.
Exp. Station, Bulletin No. 201. p. 131-58. Feb. See p. 144.
“Edna: This is another black-seeded variety, upright in
growth, free-branching, with not tendency to twine. It is very
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leafy and the leaves are retained until it is well matured. It
is therefore an excellent variety when a maximum yield of
mature seed and at the same time a fairly good hay is desired
on the same crop. In tests over the state under different soil
conditions this variety has not yielded as well on poor soil as
many other varieties. It also seems less drought-resistant than
other varieties, but on fairly fertile soil good results may be
expected. It is ready for hay in 98 days, giving a maximum
yield in 119 days and maturing seed in 135 days.” Address:
USA.
463. Morse, W.J. 1911. Re: Send soybean varieties to Mr.
J.P. William & Bro., Heneragoda, Ceylon. Letter to Mr.
R.A. Young [USDA], Feb. 18. 1 p. Typed, without signature
(carbon copy).
• Summary: “Dear Mr. Young: In regard to the varieties of
soy beans to be sent to Mr. J.P. William & Bro., Heneragoda,
Ceylon, I have selected the following numbers and will send
out at an early date six ounces each of the same.
“No. 17263 Austin. No. 17271 Haberlandt. No. 17278
Hollybrook. No. 17268 Ito San. No. 17852 Peking.
“No. 23232 Barchet. No. 21999 Taha. No. 17267 Hope.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Scientific Assistant, Bureau of
Plant Industry, USDA, Washington, DC.
464. Mumford, F.B.; Willson, C.A. 1911. Pork production
with forage crops. Missouri Agricultural Experiment Station,
Bulletin No. 95. p. 557-97. Feb. See p. 584-86.
• Summary: The section titled “Soybean forage” (p. 58486) states that two years’ trials were conducted, starting in
September 1909. “Soybeans are a little harder to grow than
cowpeas, but when a good stand is obtained they are more
valuable for hay or foraging purposes. Hogs relish the leaves
of soybeans much better and will make more economical
gains upon them than upon cowpeas.” During 1909 a poor
stand of soybeans was obtained. One table, titled “Soybean
forage, 1909” shows that from Sept. 24 to Oct. 27, 10 hogs
per acre gained a total of 311 lbs. They were fed 1,560 lbs/
day of grain or 5.38 lb per head per day. It took 5.03 lb of
grain to make 1 lb of weight gain. Net profit per acre: $1.94.
During 1910 a good stand of Medium Early Yellow
soybeans was obtained. A second table, titled “Soybean
forage, 1910” shows that from Sept. 13 to Oct. 25, 12 hogs
per acre gained a total of 298 lbs. They were fed 588 lbs/day
of grain or 1.17 lb per head per day. It took 1.97 lb of grain
to make 1 lb of weight gain. Net profit per acre: $10.99.
“Conclusions. 1. The use of forage crops in the

production of pork has been shown in this bulletin to be a
more economical method than full feeding in a dry lot on
heavy grain rations.”
Other crops discussed: Clover, alfalfa, corn, rye grain,
cowpeas, and sorghum. Address: 1. M.S., Director of the
Station, Animal Husbandry, Columbia, Missouri.
465. Argus (The) (Melbourne, Victoria, Australia). 1911.
Soya beans. March 7. p. 10.
• Summary: “Experimental plots of Soya beans were sown
last season in Various parts of Victoria under the direction of
J.M.B. Connor, agricultural superintendent, and the reports
to hand in regard to many of the crops are of a satisfactory
nature. In the majority of cases abundant growth has been
made, the plants having reached to heights of from 4ft. to
5ft., the show of bean pods being very heavy. The weights
of plants grown upon measured areas have been carefully
recorded and estimated, and the results show the growth
to have been equal to 10 to 12 tons of green fodder to the
acre; this, according to Mr. Connor, being an excellent food
for dairy cows and other stock. The seed from which the
crops were grown was imported last year by the Department
of Agriculture, and on its arrival Mr. Connor picked out a
number of seeds of different kinds of Soya beans for the
purpose of sowing them separately for seed production.
The varieties were Guelip [Guelph] and Itosan [Ito-san] (oil
producers) and Baird and Brownie (forage kinds). From
the several plots devoted to these varieties fair supplies
of seed for the next season are expected. Mr. Connor
recommends the use of the fodder kinds in conjunction with
Westernwolth’s ryegrass, lucerne, maize, peas, tick beans,
barley, and oats, which will give a succession of green fodder
to cows all the year round.”
466. Morse, William. 1911. Re: Glad to send soybean seed
for testing. Letter to Prof. F.D. Stevens, Experiment Station,
Uniontown, Alabama, March 16. 1 p. Typed, without
signature (carbon copy).
• Summary: “Dear Sir: Replying to your letter of February
28th, I am taking pleasure in sending you ten pounds of each
of the following varieties of soy beans:
“No. 16790–Cloud.
“No. 17252–Flat King
“No. 17263–Austin
“No. 17267–Hope
“No. 17268C–Duggar
“No. 17271–Haberlandt
“No. 17852–Meyer
“No. 17852B–Pekin [Peking]
“No. 23232–Barchet
“I regret to say that our supply of seed of No. 23236 is
exhausted, We have, however, a strain of this variety which
is about ten days earlier, I am sending you ten pounds of this
number, 23232. The number of Riceland is 20797, which is
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identical with No. 23337.
“In regard to the Florida velvet bean and the Lyon bean,
I am sending you one pound of each.
“Very truly yours, Scientific Assistant.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Scientific Assistant [USDA].
467. Wiancko, Alfred T.; Cromer, Clinton O. 1911. Summary
of five years results of cooperative tests of varieties of corn,
wheat, oats, soy beans and cow peas, 1906-1910. Indiana
(Purdue) Agricultural Experiment Station, Bulletin No. 149.
23 p. March. See p. 16-20.
• Summary: The section titled “Results of soy bean variety
tests” (p. 16-20) is summarized in two similar tables. (1)
“Summary of soybean variety tests, 1906-1910, northern
Indiana.” The varieties grown are Ito San, Early Brown,
Hollybrook, and Dwarf Early Yellow. For each is given, each
year, the yield per acre of hay (in lb) and grain (in bushels).
The highest one-year yield of grain was 24.2 bu/acre by
Hollybrook in 1906 and 1907. The highest average yield of
grain over the 5 years was 19.5 bu/acre by Hollybrook.
(2) “Summary of soybean variety tests, 1906-1910,
southern Indiana.” The varieties grown are Ito San, Early
Brown, Hollybrook, and Medium Early Yellow (also called
Mammoth). The highest one-year yield of grain was 16.6 bu/
acre by Hollybrook in 1907. The highest average yield of
grain over the 5 years was 13.7 bu/acre by Ito San.
There follows a detailed description of each variety.
Concerning “Medium Early Yellow–This variety is
misnamed in so far as its being medium early is concerned,
especially with reference to Indiana. For Indiana conditions
it must be classed as late. The name ‘Mammoth’ has also
been applied to it, but its real identity is still doubtful. It is
a tall growing, quite branching variety with relatively fine
stems.” Address: 1. B.S.A., Chief soils and crops; 2. B.S.,
Asst. in crops. Both: Indiana.
468. Morse, W.J. 1911. Re: Soybean varieties for Mr.
Howard Newport. Letter to Mr. R.A. Young [USDA], April
19. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Mr. Young: Regarding your
memorandum of April 14 concerning soy bean varieties for
Mr. Howard Newport, I would say that we have none of the
Hankow or Riceland varieties. We have, however, varieties
identical to these except for the color of the seed. We can
send six ounces each of three or four such varieties in place
of those Mr. Newport mentions. Very truly yours,...”
Note: Handwritten by Morse at the lower left of the

Memo are: “17278–Hollybrook. 17852B Peking. 23232
Barchet. 30205 Mammoth.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Scientific Assistant, Seed
Distribution, Bureau of Plant Industry, USDA, Washington,
DC.
469. Morse, W.J. 1911. Re: Substituting soy bean varieties
for the Hollybrook and Mammoth. Letter to Mr. R.A. Young
[USDA], April 25. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Mr. Young: Referring to the attached
letter, I am substituting the six following varieties of soy
beans for the Hollybrook and Mammoth:
“No. 17278–Hollybrook. No. 23232–Barchet. No.
25118–Black. No. 25135–Green. No. 25438–Green.
“No. 24675–Black.
“We have sent seed of these varieties to places in the
same latitude as the Maltese Islands and have received very
good reports. This seed was put up by me yesterday morning
and given to Mr. Knight.
“Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Scientific Assistant, ForageCrop Investigations, Bureau of Plant Industry, USDA,
Washington, DC.
470. Republic (The) (Meyersdale, Pennsylvania). 1911.
Helping the farmers. Agent of the Agricultural Department
stationed in Bedford County recommends soybean as a
profitable crop. June 1. p. 9, col. 5.
• Summary: “A.B. Ross, special agent of the U.S.
Department of Agriculture is stationed at Schellsburg,
Bedford county, Pennsylvania, for the purpose of cooperating with farmers in an effort to make farming more
profitable. The plan is to treat each farm as a unit, visit it as
often as convenient,...”
“Mr. Ross has just issued a bulletin on the growing of
the ‘Soy Bean in Bedford County.’ He contends that the soy
bean can be grown with greater profit to the farmer than
oats. It could probably be grown to just as good advantage
in Somerset as in Bedford county. The following is from the
bulletin on the subject:
“Field work with soy beans has been carried on for
three seasons with some results that are of great importance
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to us. It is high time that the value of the soy bean be better
understood.
“In 1910 the Hollybrook soy bean made 25 bushels per
acre in Ray’s Cove on sandstone land; 25 bushels per acre on
limestone land; and the Wilson soy bean made 30 bushels per
acre on slate land near Schellsburg. In Ray’s Cove a fertilizer
consisting of one sack (167 lbs.) acid phosphate and 75 lbs.
muriate of potash was used, the total cost being $2.75 per
acre; in the other cases no fertilizer at all was used.
“It seems safe to say that, with good farming, land that
will give 50 bushels of oats per hectare or 100 bushels (ears)
of corn, can be counted on for about 25 bushels of soy beans.
The straw of the soy bean (after threshing out the beans) is
higher in protein value than timothy hay or corn fodder and
much higher than oats straw.
“Normally the soy bean would tae the place of oats in
our rotation, whether made into hay or allowed to ripen.
A comparison of the value of a soy bean crop with an oats
crop is in order. Only the digestible protein is considered,
although the soy bean has a high additional value for its large
percentage of fat.
“50 bushels oats: 133 lbs. digestible protein.
“1½ tons oats straw: 33 lbs. digestible protein.
“171 lbs. [total]
“25 bushels soy beans: 466 lbs. digestible protein.
“1½ tons soy bean straw: 69 lbs. digestible protein.
“535 lbs. [total].
“or, if the soy bean is cut for hay
“2 tons soy bean hay (cut when pods are well formed):
305 lbs. [total].
“It is apparent therefore that a yield of soy beans,
whether ripened or cut for hay, is very much more valuable
than even a bumper crop of oats.
“Such varieties as the Medium Green, Medium Yellow,
and Ito San soy beans will not yield as heavily as the
Hollybrook; but it is safe to count on a yield of not less than
15 bushels per acre as against 50 bushels of oats. Then the
comparison would stand...”
471. Redding, R.J. 1911. Farms and farmers: Cowpeas and
German millet for hay. Atlanta Constitution (Georgia). June
19. p. 6.
• Summary: George W. Swords of Atlanta, Georgia, writes
that “I am coming to you for a little more information... it
has been mighty hard to handle peavines [vines of cowpeas]
and cane together,...”
Answer–”It has been said by a recent writer that
soybeans make a good companion crop with cowpeas, the
soybean plant not only serving to hold up the peavines, but
producing a hay that is even more nutritious than cowpea
hay. The mixture may consist of one and a half pecks of
soybeans and one bushel of cowpeas. The Mammoth Yellow
soybean is the best variety for the purpose.” Address: Griffin,
Georgia.

472. Queensland Agricultural Journal. 1911. Soya beans.
26(6):323. June. Summarized from the Australasian. [1 ref]
• Summary: “Experimental plots of Soya beans were
sown last season in various parts of Victoria (says the
“Australasian”) under the direction of J.M.B. Connor,
Agricultural Superintendent.” Many of the crops were
satisfactory. The seed from which the crops were grown
was imported last year by the Department of Agriculture.
The varieties were Guelip [Guelph?] and Itosan [Ito San]
(oil producers), and Baird and Brownie (forage kinds).
Fair supplies of seed are expected for next season from the
special plots devoted to these varieties. Address: Australia.
473. Dickson, R.H.B. 1911. Soy beans. Rhodesia
Agricultural Journal 8(6):904-08. Aug. Also available as:
Departmental Bulletin No. 93.
• Summary: “Of recent years a good deal has been heard
of the Soy or Soja bean (Glycine hispida), and efforts have
been made to extend its cultivation in Africa and elsewhere.
The crop has already obtained a firm hold in the United
States, where many varieties suitable to the different climatic
conditions are grown. It seems likely that some of these will
suit Rhodesian conditions and it is hoped that further trials
with American seed will be made this year.
“The Soy bean is a native of China, Japan and Java,
and from these countries has been comparatively recently
introduced into India, Europe and America. It is a strong
erect growing plant, ranging from one to four feet in height,
with many branches like a miniature tree. The foliage is
heavy and thick, and the plant branches and fruits close
to the ground; this latter peculiarity renders harvesting by
machinery rather a difficult matter. The plant is covered
with rusty hairs. The flowers are small and inconspicuous,
white or purple in colour, and are found close to the stem
at the base of the leaves. The pods are small, two to three
inches long, and contain from one to four beans, which in
most varieties resemble the marrow-fat or garden pea as far
as shape and size are concerned, but which vary greatly in
colour, being black, yellow, brown, green or mottled. The
root system consists of a long tap, connected with many
lateral roots, thus enabling the plant to withstand drought.
“The plant matures in from 90 to 150 days, the time
depending on the variety. One of the worst features of some
varieties is the habit of shedding the grain as soon as the
pods are ripe, which renders harvesting for seed almost
impossible. With such varieties, however, pigs may be turned
into the standing crop to feed it off, thus saving the cost of
harvesting. In any case pigs should always be allowed access
to fields where this crop has been grown to glean the grain
which is shed in the process of harvesting.
“Soil and Climate.–The Soy Bean is best suited to sandy
or light clay soils, and does least well on a black clay loam.
It withstands dry spells well, and also seasons which are
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unusually wet, and speaking generally, it should grow in all
soils and climates suitable for maize growing.
“Planting.–The land must be better prepared than for
maize. A good tilth is necessary, and the land must be well
harrowed to kill as many weeds as possible before planting.
The crop can then be produced with little after cultivation. As
Soy Beans may be grown either for hay or grain production,
distance of planting varies, but in either case drilling is
preferable to broad-casting. The seed then germinates more
uniformly and all plants are ready to be cut at the same time.
It is advisable not to plant until January, so that harvesting
may take place in the dry season. Maturity occurs in from 90
to 150 days after planting, the time depending on the variety
grown so that choice of variety in reality governs the time of
planting. If intended for hay the drills may be from 6 to 15
inches up to 24 inches apart, in which case 50-70 pounds of
seed are required per acre. When grown for grain production,
rows 24 to 30 inches apart give the best returns, and the seed
is sown 2 to 4 inches apart in the row. From 35 to 45 lbs. of
seed is then required per acre. The seed can be sown with a
maize planter using small plates. Those used for kaffir corn
are suitable. On no account should the seed be planted more
than two inches deep, and one inch is preferable. Until the
beans are four to six inches high, they may be harrowed and
afterwards cultivated, as long as the plants are not damaged.
Weeds will cease to grow as soon as the beans reach across
the rows. Soy beans are sometimes planted with maize in
the same way as are cowpeas. The best method is to sow
alternate drills or alternate series of two rows each of maize
and soy beans. This latter is done by filling one box with
maize and the other with soy beans, and the former by filling
both boxes with beans and straddling the rows of maize
when these appear above ground, or drilling single rows
of beans between the rows of maize, at the last cultivation.
Where the soil is very poor it is advisable to plant the rows of
maize four to six feet apart and to grow soy beans, cowpeas
or peanuts between the rows. The latter enrich the soil and do
not interfere with the growth of maize. Where maize and soy
beans are planted together, both may be harvested for silage.
At present prices it is probably not a practical proposition
to apply any fertiliser to the soy bean crop. If however, any
lime or wood ashes are available, an application of 2 or 3
cwt. per acre is likely to prove beneficial.
“Harvesting.–Cut as soon as the pods are well formed
and before the leaves fall. When the lowest leaves become
yellow the crop must be reaped at once if required for hay. It
can be cut later for grain, provided that the pods do not split.
The plants may be pulled up by hand and laid in rows to
wilt and then bound loosely in bundles and shocked, or they
may be cut with a mower if the ground is sufficiently level to
allow the knife to be set so low as to avoid cutting the pods.
After lying in the swath until the leaves are well wilted, but
before they become dry and brittle, the plants may be raked
into windrows, and then put in small cocks or bunches and

finally stacked. Curing frames consisting of three or four
poles in the shape of a pyramid, round which the hay is built
up, may be used to allow of free circulation of air.
“Threshing.–As with many other crops in Rhodesia,
the difficulty and expense of threshing may prevent the crop
being largely grown. Threshing by hand on a bucksail or
large flat stone is very expensive, costing somewhere about
2s. 6d. per bag of 200 lbs. A machine called ‘a cowpea
huller’ is used in the United States for threshing soy beans
and cowpeas. It may be either hand or power driven, and
is made in various sizes. Enquiries as to cost, etc., are now
being made in America. Storing the seed after threshing is
rather a difficult matter as the beans heat and spoil–if stored
in large quantities–and they must be stored in small bins,
sacks or thin layers, and the air allowed to circulate through
the mass.
“Yield.–The soy bean has produced about 5 bags or
16 bushels to the acre in Natal [South Africa], but so far its
results have not been very successful in Rhodesia. The yields
in the United States for the better varieties range from 25 to
40 bushels or 7 to 12 bags. The usual yield of hay is 1½ to 2
tons per acre depending on the variety.
“Varieties.–There are at the present time some 300
known varieties of Soy Beans, and these have been divided
into groups according to various characters. Until recently
the colour of the seed and the length of time taken to mature
have been the governing factors in separating them into
groups, but latterly the shape of the plant and value of the
foliage for fodder have been taken into consideration as well.
Of five varieties introduced into Rhodesia by the writer, two
or three give promise of being of some value. The best are
the Brown, the Mammoth Yellow and the Hollybrook, of
which a brief description follows:“Brown.–Plants stout, erect, bushy, 24 to 30 inches in
height, maturing in 130 to 140 days. Flowers purple, pods
shattering little, seeds brown. Should yield a fair amount of
hay.
“Mammoth Yellow.–Plants like the Brown variety
though not so large and vigorous, 18 to 24 inches high,
maturing in 130 to 140 days. Flowers white, pods holding
seed well, seeds straw coloured. Can only be grown for grain
or hay.
“Hollybrook.–Plants not so large as the Mammoth,
being 15 to 18 inches high, maturing in 110 to 120 days.
Flowers white, seeds straw coloured, very similar to the
Mammoth. This variety produces a large number of pods, but
is too woody to make good hay.
“Soy Beans as a Foodstuff.–Soy Beans constitute one of
the richest natural vegetable foods known. For comparison
with other foods the following table is given:”
The table compares the percentage of digestible
nutrients (protein, carbohydrates, and fat) for maize, oats,
bran, cotton seed, linseed meal, and soy beans. The soybeans
have the 2nd highest protein content (29.6% after 37.8%
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for cotton seed), the lowest carbohydrate content (22.3%),
and the highest fat content (14.4%) (Continued). Address:
Government Agriculturist [probably in Salisbury, Rhodesia].
474. Piper, Charles V. 1911. Forage crops and forage
conditions in the Philippines. Philippine Agricultural Review
4(8):394-428. Aug. See p. 400, 407.
• Summary: “Soybeans are not a native crop in the
Philippines, but several varieties have been tried at different
times with fair success. During the present season the
‘Acme’ variety was sown in March at Alabang and Lamao.
The plants grew normally in every way but are 1/3 smaller
than plants of the same variety in Virginia. Further testing
should be carried on with this crop, especially the varieties
from southern China, Java, and India. At the present time
they can not be recommended for general culture.”
Also mentions chufas (p. 400, 408, 428), adsuki bean
(Phaseolus angularis) (p. 409, 428), and mayuen (Coix
lachryma-jobi var. mayuen) (p. 402, 428). Address: USDA,
Washington, DC.
475. Sawer, E.R. 1911. Experiments with soya beans in
1910-11. Agricultural J. of the Union of South Africa
2(2):161-75. Aug. Plus 9 unnumbered pages of plates.
• Summary: Contents: Introduction. Variety experiments
(1910-11): Weather, soil, manuring, planting, cultivation,
harvesting, observations on individual varieties. Manure
requirements. Time of planting experiment. Distance of
planting experiment. “(To be continued.)”
“An outstanding feature of the results of our experiments
has been the marked modification of the different types
of soya bean in response to the altered conditions of soil
and climate, and too much stress cannot be laid upon the
necessity for allowing any variety to reach equilibrium
before being approved or condemned” (p. 162).
These experiments took place in Natal province. A large
numbers of samples of seed were supplied to planters for
trial, but, unfortunately, the results of these experiments were
in many cases unfavorable owing to an exceptionally dry
season and other causes. The experiments conducted at the
experimental farms at Cedara, Winkle Spruit, and Weenen
are, however, more complete and satisfactory; these include
trials of different varieties, and experiments on the influence
of soil, methods of cultivation, manures, and time and
distance of planting.
At Winkle Spruit (Natal) the average yield of all
varieties tried during 1910-11 was 5 bags per morgen, with
the best yield being 12 bags per morgen. [Note: A morgen is
an old Dutch unit of land area equal to 2.1165 acres, used in
southern Africa. A bag weighs 200 lb].
In the variety trial at Weenen (Natal), the average yield
of all varieties was 9 bags per morgen; the highest yield,
14 bags, was obtained from the variety Mammoth. An
interesting and important result of the experiments is the

marked alteration of character which the soy bean undergoes
owing to the influence of soil and climate.
Varieties tested, arranged by the usual color groups: 1.
Black seeded–Ebony, Kingston, Fairchild, Jet, Wilson, Han
Kow, Black Beauty, Buckshot, Flat King. 2. Brown seeded–
Hong-Kong, Brownie, Early Brown. 3. Green seeded–
Parson’s Select, Tashing. 4. Greenish-yellow seeded–Austin,
Okute, Haberlandt. 5. Yellow seeded: Ito San, Sakura,
Sherwood, Butterball, Mercko, Sutton’s, Chinese White,
Hollybrook, Yellow Mammoth. 6. Mottled seeded–Taha,
Meyer. A detailed description and evaluation (3-10 lines) is
then given of each variety. Photos show: (1) Men standing
in a crop of soya beans at Cedara (1909-11, five photos). (2)
Seeds and pods of 7 varieties of soya beans.
Illustrations (line drawings) show: (1) Soya bean plant
with pods. (2) Roots of a soya bean plant, showing nodular
development (by Blanchard). (3) Pole frame for curing soya
beans.
Tables show: (1) Results of variety experiments, 19101911, at Cedara, Winkle Spruit, and Weenen. For each of
the 32 varieties tested is given: Date sown, date harvested,
plant height, average number of pods per plant, average
number of beans per pod, and yield of beans per acre at each
of the 3 locations, and average yield for all 3 locations. At
each location the average yield for all varieties is also given:
Cedara 590 lb/acre. Winkle Spruit 520 lb/acre. Weenen
890 lb/acre (p. 164-65). (2) Period of growth at the three
locations. For each month from Oct. 1910 to April 1911 is
given the maximum and minimum temperature and inches
of rain. The total rainfall for each location is also given (p.
166). (3) Manure experiments at Cedara. For each is given
the weight of stalks and beans per acre (p. 172). Address:
Director, Div. of Agriculture, Natal.
476. Daily Consular and Trade Reports (U.S. Bureau of
Manufactures, Department of Commerce and Labor). 1911.
Soya beans in the USA. 14(208):1067. Sept. 6.
• Summary: “Extensive articles on the immense soya-bean
trade of Manchuria have appeared in various numbers of
Daily Consular and Trade Reports, and inquiries have also
reached the Bureau of Manufacturers as to the progress being
made in producing them in the United States. It has now
become a considerable crop in the middle part of the South.
D. A. Carpenter, a Tennessee farmer, writes for the Southern
Field in regard to the growing of the bean as follows:
“’I grow the Mammoth Yellow variety, planting in rows
36 inches apart, and cultivating about the same as corn. I cut
with a mower when ripe and allow them to lie on the ground
for a couple of days. After being in shock for 10 days, they
are hauled to the shed and thrashed. We consider the bean
straw, after the beans are thrashed, as fully equal to timothy
or redtop for a feed for cattle.
“’For late summer pasture I sow with a wheat drill about
1½ bushels to the acre. I am now feeding beef cattle and
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hogs on soya beans, and my dairy animals are producing
more milk than ever before on a bean ration. Of course, other
feeds are mixed with the bean, as soyas are rather rich when
fed alone.
“’The Mammoth Yellow grows here from 3 to 5 feet
high, according to cultivation, and yields 30 bushels of seed
per acre, which will bring around $3 and $3.50 per bushel.
“’There is no finer improver of the soil than the soya
bean. I have tried many other legumes, but none has given
such uniformly high quality hay and returned such large
amounts of nitrogen to the soil. I consider the soya bean the
greatest crop ever introduced into this part of the country,
both as a money crop and as a soil improver.’
“About $100,000 worth of soya-bean oil was shipped
last year from Manchuria to the United States, against
almost none the year before. From Hull, England, shipments
last year of soya-bean oil to the United States amounted to
$140,000; this was crushed from the Manchurian beans.
Considerable shipments of soya-bean oil were also made in
1910 from Kobe, Japan, to the United States.”
477. Deschamp, Victor. 1911. The soy bean. J. of
Agriculture, Victoria (Australia) 9(9):621-29. Sept. 11.
Reprinted in the Tropical Agriculturist (Ceylon) 37(5):41015. 15 Nov. 1911.
• Summary: This comprehensive review of world literature
on the Soy Bean discusses: Economic uses. Cultivation.
Harvesting seed. Experiments in Victoria. Probable causes of
failure: Bad germination, variety, alkalinity of the soil, depth
of sowing the seed, other causes of failure (rabbits, slugs, cut
worms).
“Despite the favourable reports published in numerous
scientific and trade publications throughout the world,
the cultivation of the Soy Bean has not yet been seriously
undertaken in Victoria.”
Harvesting seed: “As a general rule, the soy bean, when
wanted for seed, should be cut when the majority of the pods
are getting brown in color and about half of the leaves have
fallen. Some varieties shed their seed very easily when about
ripe, and it is advisable to cut and rake at a time of day when
the pods are slightly moist with dew. Rake immediately into
small stooks [British word for shocks].
“In America, portable frames are used and the cut
plants heaped in them, thus insuring a good circulation of
air to produce good curing. If the crop is cut and bound,
the sheaves are apt to become mouldy. When dry, the seed
can be readily separated by means of an ordinary threshing
machine.
“Soy beans for seed must be kept in thin layers in cool,
well ventilated bins. When buying seed, empty the bags as
soon as received, and keep the beans spread out in a cool dry
place. The best of seed, if kept in bags till sowing time, may
heat sufficiently to destroy its growing powers.”
In 1909 a quantity of seed was imported from America.

The variety was not known. Plants from this seed grew very
well in some districts. A consignment was received by the
Department of Agriculture from Shanghai in September
1910 through Mr. J.M. Sinclair, Commercial Agent for
Victoria in the East. Selected seeds were grown separately at
Cheltenham. They were sown on Oct. 10, and cut for green
fodder on Feb. 27. The yields obtained per acre were: Ito San
(yellow)–12 tons 8 cwts; Baird (brown)–13 tons 10 cwts. No
mention is made of seed yields. Note: 1 cwt = hundredweight
= 112 pounds.
“Experiments were also conducted at Ballarat, Bellarine,
Heidelberg, Lilydale and other centres throughout the state
[of Victoria]. Although a moderate amount of success was
achieved further experiment will be necessary. With that
object in view the Department of Agriculture has recently
imported a large quantity of seed for distribution.”
Photos show: (1) Osier bins at Dairen, Manchuria,
used for storing [soy] beans (p. 622). (2) Piles of beans
in sacks at Dairen wharves (p. 622). (3) Piles of beans in
sacks and round bean cake awaiting shipment (p. 622). (4)
Soy bean plant with roots (p. 626). (5) Field of soy beans at
Cheltenham (p. 628). Address: Analyst, Agricultural Lab.,
Victoria, Australia.
478. Krauss, F.G. 1911. Leguminous crops for Hawaii.
Hawaii Agricultural Experiment Station, Bulletin No. 23. 31
p. Sept. 20. See p. 23-27, 30.
• Summary: “Soy bean (Glycine hispida): While possessing
most of the good qualities common to other leguminous
forage plants, the great diversity of type to be found in the
soy bean adapts it to many uses and conditions unsuited to
other legumes.”
“Among its most important uses is that for culinary
purposes especially in the manufacture of the Japanese
products (soy and miso). These products are imported into
Hawaii from Japan in large quantities, but their manufacture
is being rapidly extended in Hawaii. This has created quite
a demand for the bean locally. At present two and one-half
million pounds of the bean are being imported into Hawaii
annually. The average cost is about $3 per hundred pounds
landed in Honolulu and the beans sell for $3.25 to $3.40 per
hundred pounds. The Japanese coffee growers in the Kona
district in Hawaii have been growing the bean as an intercrop
for years. The total production is said to be about 200,000
pounds per annum. It will thus been seen that the immediate
local demand is very far from being supplied at present.”
Note 1. This is the earliest document seen (Jan. 2005)
that gives soybean production or area statistics for part or all
of the United States (Hawaii).
Note 2. By about 1904 or 1905 the Yamajo Soy Co. was
growing and using soybeans it had introduced into Kona
and grown (at very low cost) among the rows of coffee trees
(Hawaiian Star. 1905. Dec. 23. p. 1, 5).
“The yield of seed obtained by the station from small
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experimental plantings ranges from 600 to 1,000 pounds per
acre for the dwarf early maturing varieties, and about twice
that amount from the medium late and medium tall sorts.”
“The following list has been selected from about 100
varieties tested by the station. It is believed to include
the best sorts for each of the several purposes for which
the soy bean is especially recommended. In the case of
culinary varieties, both quality and yield of seed have been
considered. The soy and miso manufacturers demand a large,
hard, light colored seed, with a thin skin, and the writer is
indebted to Mr. N. Yamakami, manager of the Hawaiian
Soy Co., for his assistance in selecting varieties according to
these qualities.
“Under Group I has been collected the best culinary
varieties. These are usually found among the dwarf, early
maturing sorts, qualities which make them well suited
for intercultures, short rotations, and catch crops. Group
II contains the heaviest seeding sorts irrespective of their
culinary qualities. These varieties are especially well suited
for growing as grain for cattle feeding. Group III contains
the rankest growing sorts. These supply the maximum yields
of both forage and grain, which makes them especially
valuable for fodder and green manuring.” Two photos
show two types of soy bean plants: (Fig. 1) Three dwarf
types (culinary varieties). (Fig. 2) Three intermediate types
(general purpose varieties). These are accompanied by a list
of the soybean names in the 3 groups with SPI numbers and
basic characteristics. The six culinary varieties in Group I
include Hollybrook, Manhattan, Swan, Elton, and Acme.
The four culinary and grain varieties in Group II include
Acme, Edward (“Mr. Yamakami, of the Hawaiian Soy Co.,
pronounces this the largest seeded yellow soybean he has
ever seen and considers it a very desirable variety for the
production of miso and other Japanese food products”), Ito
San, and Ruralnook. The two forage varieties in Group III
(tall, rank-growing, and best suited for green manuring) are
Riceland and Barchet.
Another photo (Plate VIII) shows “Seeds of leguminous
plants described in this bulletin, natural size–including three
colors and sizes of soy beans.
Note 2. This is the earliest English-language document
seen (June 2020) that uses the word “intercrop” (or
“intercropped” or “intercropping”) in connection with
soybeans.
479. Dickson, R.H.B. 1911. The cowpea (Vigna catjang).
Rhodesia Agricultural Journal 9(2):215-21. Dec.
• Summary: The section on “Planting” (p. 216) states: “As
with soybeans, cowpeas may be grown for hay or for grain,
or for combined seed and hay production... Cowpeas and
soybeans are sometimes sown together for hay, as the latter
make the harvesting and curing somewhat easier. One bushel
of soys to half a bushel of cowpeas should be used per acre,
if broadcasted, or half the amounts if sown in drills. The

Mammoth and Hollybrook Soys, and Whippoorwill and Iron
Cowpeas are recommended. A dressing of wood ashes as
recommended for soja beans would probably be beneficial to
the cowpea crop.”
The section on “Soybeans and Cowpeas Compared”
(p. 221) states: “Soybeans will not make nearly as good a
growth on poor soil as cowpeas. They withstand a greater
amount of moisture and also frost than cowpeas, and they
are more drought resistant. While cowpeas continue to
grow until killed by frost, soybeans reach a definite size
and mature. The soy is easier to harvest, as it grows erect or
nearly so, while the cowpea is more inclined to spread, and
therefore more difficult to harvest. For green manuring the
cowpea is more valuable. The value of the hay of the two
plants is about the same. For growing with maize or Kaffir
corn for hay or silage, the cowpea is generally preferred to
the soybean. The value of an acre of soybeans for feeding
beef cattle is about 50% greater than that of an acre of
cowpeas, and the yield of soybeans is about so much greater.
For grain production the soybean is preferable to the cowpea,
as it produces a richer grain and is easier to harvest. Soybean
hay has practically the same feeding value as lucerne.”
Soy beans (or soya beans or soys) are also mentioned
in passing on the following pages in this volume: 56, 102,
110, 258, 265, 436, and 552. Address: Asst. Director of
Agriculture, Mozambique Company, Beira.
480. Lyon, H.L. 1911. Some local problems in green soiling
with additional notes on bean varieties. Hawaiian Planters’
Record 5:200-10. June/Dec. See p. 210.
• Summary: “In the Planters’ Record for July, 1910, notes
were given on the relative values of twenty-four varieties of
leguminous plants which had been grown at the Experiment
Station. In that article it was stated that eighty varieties
had been planted at the Pathology Plot on May 27. Among
these eighty varieties four of those previously planted were
included for the sake of comparison, so that in this second
planting there were only seventy-six new varieties. In later
plantings at the Experiment Station fourteen more varieties
were added to our list, so that during the year 1910 one
hundred and fourteen distinct varieties were actually grown
under observation.”
“The first serious factor to show itself was in the form
of a root disease caused by a fungus, Fusarium. Among the
first twenty-four varieties planted this disease confined itself
almost entirely to the lupines; but in the later tests it appeared
on many species belonging to several different genera, thus
making it evident that it would prove to be a general and
ever present pest. The Fusariums are soil fungi of worldwide distribution, and strains can be isolated from almost
any plant-sustaining soil. They seem to be able to maintain
themselves indefinitely on decaying vegetable matter, but
when opportunities offer they may become parasitic on
living plants. They attack the roots and underground portion
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of the stem, destroying these and thus cutting off the water
supply of the aerial members. The first outward symptom of
disease to be noted is a drooping and wilting of the leaves
as the root system fails to furnish the required amount of
water. As the disease progresses the aerial members may
dry up completely, or if the atmosphere is sufficiently damp
the fungus may invade the epigeal stem and leaves causing
the decay of the entire plant. Many species and varieties of
cultivated plants are subject to a Fusarium-disease...”
A photo (Fig. 1) shows “The white lupine suffering from
a ‘wilt’ disease caused by a Fusarium.
Note: This is the earliest document seen (Feb. 2017) that
mentions Fusarium.
Page 202: “The second adverse factor demanding
attention is the common gall-producing nematode,
Heterodera radicicola. Many of the varieties tested seem to
furnish a very congenial habit for this troublesome eel-worm.
It flourishes to such a remarkable extent in the roots of some
varieties that had the plants been allowed to remain long in
the soil the nematode population of the ground would have
been so amplified as to jeopardize the very existence of any
crop that might follow.
“As in the case of the Fusarium, the question may well
be raised: Where did these eel-worms come from, seeing
that the land had been devoted exclusively to sugar cane
for several years previous to the planting of the beans. As
the worms were certainly not introduced with the seed, they
must have been in the soil; and being in the soil, they must
have subsisted on the roots of the former crop which was
cane. We are unable to say at the present time just how much
damage to sugar cane this nematode is capable of causing,
but it cannot be considered as only slight.
“Typical nematode galls have been found repeatedly on
cane roots and recently Mr. Larsen found them to be very
abundant on the roots of Caledonia cane over a considerable
area on one plantation. He sent a large number of the
affected roots to the Experiment Station where they were
sectioned and examined microscopically. In addition to the
nematodes which were abundant in the galls, the mycelium
and chlamydospores of the Red Rot fungus (Colletotrichum
falcatum) were found in the tissue. These worms, therefore,
bring injury to the cane plants; not only directly by feeding
on and distorting the roots, but also by affording easy
entrance to the roots through their punctures and softening
tumors for parasitic fungi. It is therefore evident that before
accepting any leguminous plants for green soiling purposes
on our cane lands we should first determine their degree of
resistance to the attacks of Heterodera, not only that we may
get good crops of legumes, but so that we shall not unduly
encourage the multiplication of the nematodes in the soil.
“A third objectionable factor appeared in the form of
aphids, or plant lice, which descended upon some of the
legumes and multiplied so rapidly as to completely cover
their foliage in a very few days. The lice were very selective

attacking certain varieties only and apparently avoiding the
others.”
Page 210: “Soy Beans. Glycine hispida. As yet we can
offer no conclusions in regard to the value of soy beans. The
seed thus far obtained has not germinated well. Four varieties
have been planted at different times and one, the Acme, gave
fairly good results. Our specimens were two to three feet
tall, but rather slender in habit. They were quite free from
wilt and root galls, and well supplied with perfect bacterial
nodules.
“Peanut. Arachis hypogea. The peanut has been highly
recommended as a green soiling crop because the plants
always contain a high per cent. of nitrogen. We tried four
of the best varieties, and although they grew well, they
gave only a small amount of vegetable matter. As bulk in
organic matter is of more importance to us than a high per
cent. nitrogen content, we can better employ varieties which
naturally produce a heavier foliage than that of the peanut.
“San Hemp, Crotolaria juncea. In November two
varieties of San hemp were received from correspondents in
India. These have been grown to maturity once...” Address:
Hawaii.
481. Russell, H.L. 1911. Report of the director: 1910-1911.
Wisconsin Agricultural Experiment Station, Bulletin No. 218.
78 p. Dec. See p. 14-16, 18-19, 38.
• Summary: The section titled “Soil management
investigations” begins (p. 14): The results of soil building
treatment on poor sandy soils, tried on the Soils experimental
field at Sparta [Wisconsin], in charge of Mr. Ullsperger, have
been favorable this year. By the use of commercial fertilizers
(phosphate and potash) a crop of serradella was produced in
1910 which supplied the fertility for a 45-bushel crop of corn
in 1911, while the yield of corn following medium red clover
on land similarly treated was only 30 bushels per acre. For
this type of barren land that is too poor to allow a good catch
of clover, annual legumes such as serradella, cowpeas, and
soy beans seem better adapted, and the turning under of such
crops gives the necessary nitrogen and humus foundation to
such soils.”
The section on “Improvement of farm crops” begins (p.
15): “For several years the soy bean has been under treatment
by the Agronomy department to adapt more perfectly this
important legume to Wisconsin conditions. This plant is
of much value both for forage and seed purposes, and is
of service in building up light soils. The attempt has been
made to secure a more uniform, high-yielding plant. The
variation in yield on the station farm last season ranged from
30 to over 400 pods per plant, while plantings from the high
yielders this year show a higher average with more uniform
yields from individual plants.
“With the decline of flax culture, paint manufacturers
have experienced considerable difficulty in securing linseed
oil. As soy beans contain 16 to 18 per cent of a semi-drying
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oil, Prof. R.A. Moore has attempted to utilize soy bean oil
for this purpose. Five hundred bushels of beans have been
grown this year for an experiment with one of the leading
paint companies to study the value of this oil.”
Continuing near the bottom of p. 16: “Tests with soy
beans at Spooner and Ellis Junction stations in which an
improved strain of the Early Black variety was used that was
developed at the Iron River station, indicate the adaptability
of this variety for seed production in Northern Wisconsin.
Soy beans seem to be of great value for the sandy soils of
this section, particularly in dry seasons. On new breaking
they give a valuable crop of hay or grain the season when
sown.
The section titled “Soil inoculation for legumes” (p. 1819) states: “Trials have been carried on during the past eight
years by the Agronomy department to determine the value
of commercial bacterial cultures for the inoculation of soils
for legume production. Nitragin, Farmogerm, Hiles Nitrogen
Producer, and bacteria-laden soil from plots on which
different varieties of legumes had previously developed,
have been tested for alfalfa, field peas, navy beans, red
clover, soy beans, and sweet clover.
“Experience with these cultures has shown that
while in some instances satisfactory inoculation has been
secured, they are frequently unreliable, and fail to produce
nodules upon the roots (of the respective legumes), while
inoculation with infected soil has been uniformly successful.
These field trials indicate that success in growing legumes
can be secured without the necessity of inoculation with
cultures that are more or less of an expense.” The section
on “Demonstration work at northern substations” states
(p. 38): “Experiments are therefore in progress which are
designed to show the effect of different methods of soil and
crop treatment. Trials have been conducted with legumes,
such as alfalfa and soy beans, which indicate the necessity
of inoculation of the soil in order to secure the best results.
Rotation experiments, fertilizer trials with phosphate and
other fertilizers, and the influence of various methods of
drainage, including both tile and surface drainage, have been
inaugurated.” Address: Director of the Station, Madison,
Wisconsin.
482. Gardner, Henry A. 1911. Paint technology and tests.
New York and London: McGraw-Hill Book Co. ix + 266 p.
See p. 8-9. Illust. Index. 24 cm. [1 ref]
• Summary: In Chapter 1, titled “Paint oils and thinners”
is a long section on “Soya bean oil” (p. 6-9). Although the
oil has been used for many years overseas for soap-making
purposes, its use as a drying oil is comparatively recent. In
1909 it was introduced into the U.S. paint industry when
linseed oil started on its “astonishing rise in price.” A
mixture of 25% soya oil with 75% pure linseed oil has been
found to give good results. Since soya oil is actually a semidrying oil, it may be caused to dry more rapidly when mixed

with manganese and lead lineolate driers. “By compounding
it under heat with tung oil and rosin, a substitute for linseed
oil is produced which some claim to be quite valuable.”
Tables show: (1) “Chemical characteristics of soya bean
oil” (p. 8). The specific gravity, acid no., saponification no.,
iodine no., and per cent of foods are given for seven samples;
also the average. (2) “Iodine values of linseed oil and mixed
oils.” The three mixtures are 25%, 50%, and 75% soya bean
oil. (3) Soya bean oil and driers (3 tables, p. 9). The driers
are lead, manganese, and manganese plus lead.
Photos show: (1) The Mammoth variety of soya bean
plants growing in a field. (2) Soya bean plants (Glycine
hispida) under cultivation at Arlington, Virginia (both
photos courtesy of David Fairchild, Plant Explorer, USDA).
(3) Seeds and pods of five soya bean varieties: Samarow,
Guelph, Yosho, Haberlandt, and Tokio. (4) An uprooted soya
bean plant “showing nitrogen gathering tubercles on roots.”
Note: This is the earliest English-language document
seen (July 2020) that contains the term “iodine no.”
(abbreviation). Address: Asst. Director, The Inst. of Industrial
Research, Washington, DC; Director, Scientific Section,
Paint and Varnish Manufacturers’ Assoc. of the United
States, etc.
483. Imperial Commissioner of Agriculture for the West
Indies (Barbados). 1911. Report on the Botanic Station and
Experiment Plots, Antigua. Reports of the Botanic Station,
and Experiment Plots, and Agricultural Education, Antigua.
p. 16-29. For the year ended March 31, 1911.
• Summary: In the section titled “Experiments at Skerretts
and Scotts Hill” (p. 16-29), the subsection titled “Soy or soja
bean bean (Glycine hispida)” states (p. 29): “On January
25, a 1/10 acre plot of four varieties of this bean, i.e. D, H,
Early Green and Yellow, were planted. A few of each of the
varieties when being reaped were mixed by the pickers; in
consequence of this only the total weight of the four varieties
was taken. This was 34 lb. of shelled seeds.
“At first the plants grew well and looked healthy, but a
period of dry weather hastened the maturity and accounted
for the very indifferent yield. This is the fourth consecutive
trial carried out on this plot. During the year careful search
was made on the roots of these plants for bacterial nodules,
but on this occasion none were found.”
484. Sawer, E.R. 1911. Cedara memoirs on South African
Agriculture. Vol. II. Containing reports on feeding
crops and livestock experiments in South Africa. Natal/
Pietermartizburg, South Africa. 371 p. See p. 131, 177, 183218. Report X. The Legumes as Grain and Oil Crops: Soya
Beans. [15 ref]
• Summary: A superb, early overview of soybeans and their
uses in South Africa and England. Contents: An agricultural
romance. Early experiments with the soya bean [in Europe
and South Africa]. Export trade from Manchuria. The
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course of prices. Consumption in Great Britain. Botanical
character. The commercial aspect. History of the oil market
during 1910. The adaptability of the bean. Germination
of seed. Climatic requirements. Classification of varieties.
Variety tests at Cedara: Black seeded (Buckshot and Nuttall
tested in 1906), brown seeded, green seeded (Samarow and
Guelph), yellow seeded (Mammoth and Hollybrook, planted
Nov. 1908). The cultivation of the crop. Times of planting.
Distances of planting. Manure experiments at Cedara.
Nodule formation and composition of the plant. Harvesting
soya beans. Storage of seed. Comparative yields of grain.
Soya bean oil. Uses of the oil [for cooking, paint, soap, etc.].

Soya beans as human food (incl. natto, tofu, miso, yuba,
shoyu {p. 209-11}). Digestion experiments [on humans in
Japan]. Milling experiments. Soya beans as stock food and
fertiliser. Live-stock experiments. Soya cake as fertiliser.
Soya bean as green forage.
Concerning industrial utilization: The Vice-ConsulGeneral at Yokohama writes that “the annual value of
fertilisers employed in this country (Japan) amounts on an
average to about £8,000,000 represented in equal proportions
by artificial fertilisers and soya bean cake.” The year 1908
was exceptional, however, in that the value of the bean cake
was 3.5 times that of the artificial fertilizers (p. 184).
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During 1910 the linseed oil reached its highest price in
50 years (p. 190). Soya oil, now produced in large amounts
in Manchuria after the Russo-Japanese war took its place. It
was used in making paints, candles, and soaps.
Concerning germination (p. 191): At Cedara: “The
first crop was planted in 1903, and a maximum yield of
920 lb. of grain obtained per acre. In the following season,
characterized by unfavourable weather conditions, the
heaviest yield on a new series of plots was 780 lb. per acre. A
third season’s trial on the same ground, however, witnessed
a marked increase with local seed, the heaviest crop totalling
1,252 lb. of grain.”
Concerning soybean cultivation in British colonies
in Africa (p. 192): “Early last summer the late Sir Alfred
Jones shipped to West Africa soya beans for experimental
purposes, and it was subsequently reported by Mr. A.G.
Turner, who was entrusted with a special mission to
encourage this culture on the west coast, that the soya bean
could be successfully cultivated throughout the Gambia,
Sierra Leone, Nigeria, and the Gold Coast Colony, but that
the yield to the first experiment had only been from six to
eight bushels per acre, there having been a considerable loss
owing to faulty germination. Later results, however, were
phenomenally successful.”
Concerning soybean trials in South Africa (p. 192-93):
“During the past year favourable results have been received
from Umzinto [from Messrs. Archibald and Co., 52 miles
south of Durban; elevation 300 feet], Nel’s Rust Estate [64
miles north of Durban; elevation 2,710 feet], Nottingham
Road [elevation 4,807 feet], and Naval Hill [Mr. J.R.T.
Clouston of Garrow planted a few acres in 1908], Colenso
[elevation 3,200 feet], and Cedara [82 miles by rail from
Durban; elevation 3,540 feet; a number of varieties were
tested in 1906] in Natal; and from Barberton and Pretoria in
the Transvaal.”
Concerning comparative yields (p. 203): “As a grain
producer, the soya bean compares very favourably with other
leguminous crops, such as field beans, peas, etc. At Cedara
no other legume has produced, with chemical manures only,
so heavy a yield of seed; and no other legume, except the
lupine, has showed itself so much to be depended upon as a
grain producer.” “Land that will produce 10 muids of maize
per acre should yield at least six muids of beans after the
second year’s cultivation,...”
Concerning uses of the oil (p. 209): “Soya bean oil
has been found eminently suitable for the soap-makers’
purpose on account of its low content of free fatty acids and
of unsaponifiable matter or impurities. In the latter respect
it has been shown superior to any of the other oils or fats
of commerce, whether of vegetable or animal origin. The
glycerine, which is secured as a by-product of soap and
candle manufacture, is subsequently distilled for explosives,
such as dynamite, blasting gelatine, cordite, etc., and for
various purposes in the arts, for filling gas-metres, for the

manufacture of inks, printers’ rollers, etc. The residue from
the distillation of glycerine is used in the manufacture of
boot blacking.”
Concerning human digestion experiments (p. 212): “The
general opinion of Japanese investigators, and others familiar
with Oriental dietetics, is that the protein in articles of food
prepared from soya beans is in a very available form, and
that these preparations are most valuable foods.”
Five photos show various men standing in a crop of soya
beans and in some of the variety plots at Cedara (1909-11).
An illustration (line drawing) shows a curing frame for soya
beans.
Tables show: (1) Yields in lb. per acre of soya beans
sown at different times, during 3 years (19-3-04 to 190506). For each year is given: Date of sowing, date of harvest,
yield of grain and straw, and manures used (superphosphate,
gypsum, and potash). The variety tested was Henderson’s
Early Green (Guelph) (p. 198). (2) Results of manure
experiments with soya bean (Early Green) in lb. per acre.
Sown 4 Nov. 1904. Harvested 13 March 1905. Increasing
yields “may be attributed to the association of nitro-bacteria,
the benefits of constant cultivation, and the accumulation of
humus and residues of fertilizers” (p. 200). (3) Feeding value
of soya bean cakes for manure, based on experiments by
Messrs. Lever Bros., Port Sunlight, Liverpool (p. 215).
Note 1. This is the earliest document seen (Oct. 2017)
that mentions the use of a soy oil or a soy oil derivative
(glycerine) in making printing inks.
Note 2. This is the earliest document seen (May 2004)
that mentions the use of soy oil to make candles (one of two
documents).
Note 3. This is the earliest document seen (Oct. 2017)
concerning the use of soy oil (or the glycerine derived from
it) to make explosives.
Note 4. The next section of this report (p. 218+) is about
ground nuts (Arachis hypogoea). Address: Director, Div. of
Agriculture and Forestry, Natal; Principal, Cedara School
of Agriculture; Formerly Asst. Secretary of Agriculture,
Southern Rhodesia.
485. Wing Seed Co. 1911. Alfalfa: And how to grow it (Mail
order catalog). Mechanicsburg, Ohio: Wing Seed Co. 48 p.
Illust. Index. 23 cm.
• Summary: This is the company’s mail order catalog.
The back cover is filled with a black-and-white photo of
a man, dressed in a white shirt and black hat, standing in
a huge, well manicured field of “Wing’s Mikado Soys”
growing in rows. The long section titled “Soy beans” (p.
15-21) begins: “Two years ago we ventured the assertion
that Soy Beans were one of the coming crops. Today we are
much more certain of it than we were then. Out of twelve
hundred bushels of seed which we sold last year, only half a
dozen partial failures were reported to us; all the rest of our
customers being very enthusiastic over the crop.”
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“We believe that we are the largest retailers of soy
beans in the United States. Possibly we retail as many as
all the rest of the dealers put together. We believe, also,
that we are spending more money to test varieties of these
beans to ascertain which are the good ones, and to perfect
them, by plant row breeding and selection, than any other
firm in the United States. We think that we can see decided
improvement in our varieties from the breeding work which
we have done with them. Wing’s Mikado, Mongol and Sable
varieties are our own, obtainable only directly from us. We
have no agent, and no other seedsmen have them.”
The following varieties are offered: Wing’s Mikado
(“A splendid variety, a little better adapted to grain than to
hay,...”), Wing’s Mongol (Secured in 1908; very similar
to Wing’s Mikado), Wing’s Sable (“A remarkable variety
secured by us in 1908 and considerably improved by us
since that time.”), Wing’s Extra Select Sable, Jet, Kingston,
Peking (“A variety so much like Wing’s Sable as to be
indistinguishable from it, except that it does not stand
poor quality soil quite so well as the latter. Under ordinary
conditions this is one of the finest beans that we have, and
on moderately fertile soil it will make as heavy a yield
of grain as any variety, and is also splendid for forage if
desired.” Matures in about 115 days), Wilson (Excellent
for forage), Ito San, Mixed Soy Beans, a Stray Soy Bean
(“This plant volunteered in our trial grounds; we do not
know the variety. We consider it the finest plant we have ever
seen. It contained 533 pods. Its seed will be sown on our
trial grounds next year.”). Photos show (p. 15-28): (1) Two
children “Inspecting the soy bean test plots.” According to
William Wing of Pella, Iowa (Dec. 1998), these are the sons
of Charles B. Wing. The elder is Gardner Bullard Wing, and
the younger is Winston Wing. (2) Two children in field of
shoulder-high “Peking soys just ripening. This looks like 30
bushels per acre.” (3) Two soy bean plants with many leaves
and some pods–Wing’s Mikado. (4) Three soy bean plants
with many pods and no leaves–Wing’s Mikado. (5) Two soy
bean plants with many pods and no leaves–Wing’s Sable.
(6) Two soy bean plants with many leaves and some pods–
Wing’s Mongol. (7) One soy bean plant with many leaves
and some pods–Wing’s Sable. (8) One soy bean plant with
many pods and no leaves–a stray soy bean. (9) Two soy bean
plants with many leaves and some pods–Kingston. (10) One
soy bean plant with many leaves and some pods–Peking.
(11) A young boy standing in a plot of shoulder-tall “extra
heavy yielding Sables.” (12) Two soy bean plants with many
leaves and some pods–Wilson. (13) One soy bean plant with
many pods and no leaves–Ito San. (14) One soy bean plant
with many leaves and some pods–Jet–”Note nodules on the
roots.” (15) Two children seated (one in a big straw hat) in
front of a field of soybeans (inside back cover).
Location: Bailey Hortorium, Mann Library, Cornell
University, Ithaca, New York.
Note: This is the earliest document seen (Nov. 2020) that

mentions the soybean variety Wing’s Extra Select Sable, or
the term “Select Sable.” Address: Mechanicsburg, Ohio.
486. Wing’s Extra Select Sable: New U.S. domestic soybean
variety. 1911. Seed color: Black.
• Summary: Sources: Wing Seed Co. 1911. Alfalfa: And
how to grow it. Mechanicsburg, Ohio: Wing Seed Co. 48
p. See p. 18-20. This is the company’s mail order catalog;
it describes the considerable money and time the company
spends to develop these new and unique varieties. “We think
that we can see decided improvement in our varieties from
the breeding work which we have done with them. Wing’s
Mikado, Mongol and Sable varieties are our own, obtainable
only directly from us. We have no agent, and no other
seedsmen have them” (p. 19-20).
“Wing’s Extra Select Sable–This stock is from seed
which we gathered with great care last year. We selected the
finest plants in a twenty-acre field, threshed them separately,
and planted them by themselves, the result being a decided
improvement over a bean which was very good before.”
Note: Morse (1948) does not list this as a named
soybean variety. Address: USA.
487. Zavitz, C.A. 1911. The professor of field husbandry and
director of field experiments. Ontario Agricultural College
and Experimental Farm (Guelph), Annual Report 36:169247. For the year 1910. See p. 217-18.
• Summary: The section titled “Varieties of soy beans” (p.
217-18) states: “Soy beans or Japanese beans have been
advertised in seed catalogues under the name of Soja beans.
During recent years, a considerable interest has been taken
in this crop in England, the United States, and in Canada...
Probably thirty varieties in all have been under experiment
in our college, but only a few of these ripen their seed. The
two varieties that have become the most prominent in our
experiments at Guelph are Early Yellow and Medium Yellow.
[Note: The Guelph variety was not developed in Canada.]
The Early Yellow variety has proven to be one of the best for
most parts of the Province as it yields very well and matures
early. In the average results of growing the Early Yellow
Soy Beans at the College in each of fifteen years we have
obtained exactly 15 bushels of threshed seed per acre.
“In 1909 and again in 1910, no less than sixteen
varieties of Soy Beans were grown in the Experimental
Department. A number of these were tested in 1909 for the
first time, several of them being obtained from Dr. Piper,
Department of Agriculture, Washington [DC].”
In 1910 soybean trials, the greatest yields were obtained
by the following varieties: Chernie 23.5 bushels/acre,
Habara [Habaro] 21.6 bu, Buckshot 21 bu, Tsurunoko 19.6
bu, Akasaya 17.5 bu, and Early Yellow 17.2 bu. All other
varieties gave 15 or less bushels per acre. Address: Guelph,
Ontario.
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488. Zavitz, C.A.; Squirrell, W.J. 1911. Results of cooperative experiments in agriculture. Ontario Agricultural
and Experimental Union, Annual Report 32:14-44. For the
year 1910. See p. 16, 19, 24.
• Summary: This volume begins with a list of the name
and address of all members of the Ontario Agricultural
and Experimental Union. A table titled “Co-operative
experiments for 1910” (p. 16), under “Grain crops” includes
“Testing two varieties of Soy, Soja, or Japanese beans–2
plots.”
In the section on “Grain crops,” a full-page table
titled “Grain crops, 1910” (p. 19) shows that 2 tests were
conducted on “Soy beans.” Brown (comparative value 100),
yielded 0.16 tons/acre of straw and 9.00 bu/acre (540 lb/acre)
of grain. Early Yellow (C.V. 100), yielded 0.40 tons/acre of
straw and 8.00 bu/acre (480 lb/acre) of grain. (Note: Since
the weather and rainfall were normal, it is not clear why the
yields were so low.)
The subsection titled “Soy beans” (p. 24) states: “About
twenty varieties of soy, soja, or Japanese beans have been
grown in an experimental way at the College. Most of these
varieties require too long a season to give satisfactory results
in this Province. From this list, however, two of the earliest
varieties have been selected and have been sent out for
experiments in the Province. The results are very meagre for
1910, and show the yields to be comparatively low. It should
be remembered, however, that the soy beans are exceedingly
rich in digestible nutrients, comparing favorably with cotton
seed meal when ground and used for feeding purposes. The
Early Yellow variety, which has been grown at the College
in each of the past fifteen years, have given an average of
15 bushels, or 900 lb/acre of grain. The yield of the Early
Yellow variety at the College in 1910 was 17.2 bushels,
which was very much higher than the average yield of the
experiments conducted on two Ontario farms.” Address: 1.
Prof. of Field Husbandry; 2. Lecturer in Field Husbandry.
Both: O.A.C. [Ontario Agricultural College], Guelph
[Ontario, Canada].
489. Moore, L.H. 1912. Re: Can you furnish us with soy
bean seed for testing. Letter to Prof. W.J. Morse, U.S.
Department of Agriculture, Washington, DC, Jan. 18. 1 p.
Handwritten, with signature on letterhead.
• Summary: Dear Sir: Can you furnish us with about one
quart, or pint–of Soy Bean No 23232, “Barchet”–the one that
we had last-year was planted so late that they did not mature
seed. Thanking you in advance for your favor, we are,
“Yours truly, Canebrake Agl. Exptl. Sta.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.

Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Director and Secretary,
Canebrake Agric. Exp. Station, Uniontown, Alabama.
490. Morse, William. 1912. Re: Sending Barchet soybean
seed for testing. Letter to Mr. L.H. Moore, Director,
Canebrake Experiment Station, Uniontown, Alabama, Jan.
27. 1 p. Typed, without signature (carbon copy).
• Summary: “Dear Sir: Replying to your letter of January
18th requesting a small quantity of the Barchet soy bean No.
23232. As yet our supply of this variety is not available. As
soon as the seed arrives from our [Arlington] experimental
farm in Virginia, I will be glad to send you a quantity of the
variety.
“Yours very truly, Scientific Assistant.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Scientific Assistant [USDA].
491. Henderson (Peter) & Co. 1912. Wholesale catalogue.
Seeds, implements, fertilizers, insecticides, &c. for market
gardeners and florists. Spring edition (Mail-order catalog).
New York, NY: Press of McIlroy & Emmet. 80 p. 27 cm.
• Summary: In the full-page section titled “Farm seeds” is
the same illustration of the Soja Bean near the top center
of the page. In the left column we read, under “Beans for
soiling, fodder, etc.:
“Early Green Soja. This produces enormous crops as far
north as Canada. It grows about 4 ft. high and yields ten to
twenty tons of green fodder per acre, or 20 to 40 bushels of
Beans.
“It is a valuable leguminous plant for the farmer and
dairyman for either green or cured fodder or grain. It is
especially valuable for ensilage in combination with fodder
Corn or Japanese Millet (two parts of Millet to one part of
Soja Beans), thus furnishing a complete balanced ration.
“Soja beans are great soil enrichers, adding humus and
extracting nitrogen from the air. Sow 3 pecks per acre. (See
cut).
“Price, peck, $1.75; bushel (60 lbs.), $5.00; 10 bush., @
$4.80.
On the cover is a man holding a map of the United
States, upon which is written in bold letters: “Farmers in
every clime use and praise Henderson’s seeds.” Above it:
“1847-1912.”
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 & 37 Cortlandt St., New York, New York.
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492. Miller, M.F. 1912. Growing cowpeas in Missouri
(Reprinted and enlarged from edition issued in Sept. 1909).
Missouri State Board of Agriculture, Monthly Bulletin
10(1):1-35. Jan. See p. 33-34.
• Summary: The Introduction begins: “In 1909, Prof. M. F.
Miller of the College of Agriculture, and at the request of the
Board of Agriculture, prepared a plain and popular bulletin
on the cowpea.” This is a reprint with updates.
The section on “Soy beans,” by George W. Williams
(p. 33-34) states: “Soy beans are not so much talked of
or written about as are cowpeas, because they are not so
universally grown. Farmers are just beginning to realize
their feeding value as well as their value as a soil builder. As
a fertilizer alone they are superior to the cowpea; in fact, I
think superior to anything that we have discovered in the line
of a forage plant.
“They are a stronger nitrogen gatherer and a much
deeper rooter than cowpeas, as they have a long tap root
that penetrates the soil to a depth of from twelve to eighteen
inches and honeycombs the hard plow bed and loosens
it, making it pervious to air and water alike. This forms
an underdrain for the surplus water in a wet time, and a
reservoir to hold the moisture in a dry time. This honeycombing of the hard strata or plow bed starts nature to
breaking the undercrust, which in a short time, say one or
two years, will be all broken into small particles that will
act as water carriers through the capillary action, bringing
the water from the reservoir below up to near the surface,
where the plants can get a ‘drink’ in a dry time. The soy
bean is the plant so ‘loudly’ advertised by the seed men in
their annual catalogs as the ‘Wonderful Coffee Berry,’ and it
does answer as a pretty good substitute for the genuine Java.
The beans, lightly browned, as we once did all our coffee,
ground and mixed with the store product, half and half, make
a mild-flavored drink resembling somewhat pure coffee, but
probably more wholesome.
“There are quite a number of varieties of the soy bean
as well as the cowpea. I am growing the Medium Yellow, as
they do best for me. I drill them with a checkrower, leaving
the rows corn-row width, and cultivate them two or three
times with the same plows that I use in the cultivation of
cowpeas. Soy beans may be planted as early as corn, and if
up when a light frost strikes them it will have no bad effect,
as they seem to be perfectly hardy. They do best planted after
cowpeas, as the cowpeas inoculate the soil with a certain
kind of bacteria that is an aid in the successful growth of the
soy bean.
For forage, they should be cut just as they begin to show
yellow on the leaves. Let them lay in the swath about two
days, shock and let cure in the shock. This makes a ‘number
one’ grade of feed and is greedily eaten by all farm stock.
When cut at this stage there are but few beans that have
matured, and the yield will be very light. If grown for beans,
they should get ripe, by which time most of the leaves have

fallen off, and they can be cut and shocked without much
curing, allowing time for them to cure in the shock. They are
not as tender to thresh as the cowpeas and do not break so
easily. They should be sown, or planted, on the thinnest soil
on the farm, especially if desired for beans, as on thin soil
they do not make such large stalks and more pods. On very
rich soil they grow very rank–from four to six feet high–with
few pods.
“The threshed beans are very rich feed, especially for
hogs. The analysis shows that pound for pound they are
equal to oil meal and should be fed in connection with a
‘filler’ such as clover, alfalfa, etc. I would advise that every
farmer try a little plot of soy beans.”
A large photo shows a man standing in a field of “Soy
beans five feet high and just beginning to bloom. Mr.
Williams figured on a crop of not less than 25 bushels per
acre.” Address: Prof., College of Agriculture, Columbia,
Missouri.
493. Morse, W.J. 1912. Re: Promising varieties of soybeans
grown at Arlington. Letter to Miss M.G. Austin [USDA BPI],
Feb. 10. 2 p. Typed, without signature (carbon copy).
• Summary: “The following list represents some promising
varieties of soybeans grown in quantity at the Arlington
Experimental Farm and Virginia Agricultural Experiment
Station in 1911.”
The varieties are 32890 Duggar, 32891 Austin, 32906
Virginia, 32907 Peking, 32908 Chestnut, and 32909 Auburn.
For each a full description is given; the description of
Duggar is typical.
“32980 Duggar. Grown under No. 17268 C. at Virginia
Experiment Station, Blacksburg, Virginia, 1911. A field mass
selection at Arlington Experimental Farm in 1907 out of
S.P.I. No. 17268, Ito San. An olive-yellow seeded variety of
medium maturity found especially promising in Alabama and
Virginia.
“32891 Austin. The progeny of S.P.I. No. 17263 grown
under No. 17263 at Virginia Experiment Station, Blacksburg,
Virginia, 1911; originally from S.P.I. No. 6397 from
Pingyang, Korea. This variety was also distributed under
Agrostology No. 1539. A later olive-yellow seeded variety
found especially promising in Virginia. Tennessee, and
Southern Pennsylvania.
“32906 Virginia. Grown under No. 19186 D. A pure
field selection at Arlington Experimental Farm in 1907 out
of S.P.I. No. 19186 from Newchwang, Manchuria, 1906. A
medium late brown seeded variety of considerable promise
“32907 Peking. Grown under No. 17852B. A pure field
selection at Arlington Experimental Farm in 1907 out of
S.P.I. No. 17852, Meyer, from Peking, China. A medium late
variety with small black seeds. Very prolific and especially
promising as a hay variety.
“32908 Chestnut. Grown under number 20405 B. A
field mass selection at Arlington Experimental Farm in 1907
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out of S.P.I. No. 20405, Habaro, from Khabarovsk, Siberia,
1906. A medium early brown seeded variety of promise in
the more Northern states.
“32909 Auburn. Grown under number 21079 A. A field
mass selection at Arlington Experimental Farm in 1907 out
of S.P.I. No. 21079, Shingto, from Tieling, Manchuria, 1907.
A black seeded variety of medium maturity found especially
promising in Pennsylvania and New York.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Scientific Assistant, Bureau of
Plant Industry, USDA, Washington, DC.
494. Hegnauer, Leonard. 1912. Re: Soybean varieties at
Illinois station. Letter to W.J. Morse, Scientific Assistant,
Bureau of Plant Industry, USDA, Washington, DC, Feb. 16.
1 p. Typed, with signature on letterhead.
• Summary: “I am sorry that we are not able to meet with
your request. There is only one variety among the group
which we have had, namely the ‘Ogema,’ but we have no
seed of that now. We have among the black, the Ebony, but I
do not think that is the one that you have in mind when you
say ‘Early Black.’ Soy beans are not very well distributed
thru our state, those that are comprise a very few varieties,
such as the early medium yellow, Ebony, and Green.
“If at any time we can be of service to you, do not
hesitate to call upon us. I am sorry indeed that we could not
help you out at this time.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crop Production, Agric. Exp.
Station, Urbana, Illinois.
495. Morse, William. 1912. Re: Sending Barchet soybean
seed as promised. Letter to Mr. L.H. Moore, Director,
Canebrake Experiment Station, Uniontown, Alabama, Feb.
20. 1 p. Typed, without signature (carbon copy).
• Summary: “Dear Sir: In accordance with previous promise
I am taking pleasure in sending you for pounds of seed
of Barchet soy bean #23232. Should this variety prove of
promise under your conditions, I would suggest you save the
seed produced this for establishing the crop in your locality.
I shall appreciate it very much if you will report as to the
promise of this variety.
“Yours very truly, Scientific Assistant.”

Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Scientific Assistant [USDA].
496. Stevens, F.D. 1912. Re: Request for seed for testing.
Letter to Mr. R.A. Oakley [USDA], Washington, DC, Feb.
24. 1 p. Handwritten, with signature on letterhead.
• Summary: “Dear Sir: I was at Yellow Pine, Alabama, this
week to see Mr. B.F. Browne, a settler from Nebraska. He
has about 1 acre cleared and plowed and under fence which
he can devote to summer legumes. Land is sandy and poor
and needs, as most Gulf Coast lands do, a good cover crop. I
believe this would be a good place to make a test of about 2
varieties of Cowpeas and 2 of Velvet beans...”
“Mr. Browne has heard about Soybeans also but is not
acquainted with them. I do not think they will do well with
him but would suggest that you include a small amount of
Mammoth Yellow variety, say ½ pint.
“Note that area for each will be small, not more than ¼
acre.
“Furnishing the above will be appreciated by me.
“Yours very truly, F.D. Stevens.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Bureau of Plant Industry, USDA,
Biloxi, Mississippi.
497. J. of the Department of Agriculture of South Australia.
1912. The soya bean: Increasing popularity. 15(7):757-58.
Feb.
• Summary: Contents: The trade in beans. Use as a stock
food. As a restorative crop. Trials in Australia.
“The extraordinary increase in the soya bean trade
during the past few years (writes the New Zealand Farmer)
is one reason why this crop should be thoroughly tested
in New Zealand. Another reason is that the Soya bean has
been proved to be a staple legume and a restorative crop for
profitable growth in rotation with maize.”
“In England the value of the bean has become so well
recognised that the London Times states that this year’s
requirements of the bean (for oil extraction and the residual
cake for cattle food) would be over one million tons.
“The soya bean has been hailed as one of Australia’s
coming crops. From experiments made there ‘wonderful
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results in Queensland,’ and ‘encouraging
tests in Victoria’ are reported.” At
“Cheltenham upwards of 13½ tons of
green soy fodder per acre was obtained,
and 10 tons per acre at Ballarat.”
Varieties planted at Cheltenham were Ito
San (yellow), Baird (brown), Brownie
(brown), and Guelph (green). The yield
from each variety in tons of green soy
fodder per acre is given. Baird was the
leader with 13 tons, 10 cwt and 10 lbs.
Note: 1 cwt = hundredweight = 112
pounds.
498. Minns, Edward R. 1912. Soy beans
as a supplementary silage crop. New
York (Cornell) Agricultural Experiment
Station, Bulletin No. 310. p. 257-74.
Feb. [5 ref]
• Summary: Contents: Introduction.
Feeding value of soy beans. Soy beans
as nitrogen gatherers. Varieties. Soils
and climate for soy beans. Cultural
methods. Harvesting soy beans. Experiments on the Cornell
University farm. Desirability of further experiments.
“Soy beans have never been grown on many farms in
New York.” There are few localities in New York where soy
beans will grow well enough to compete with commercial
crops of these beans grown in the warmer latitudes. “There
is little opportunity to cure the plants for hay in September,
the season when they are most valuable for feed. The most
profitable use that can be made of the soy bean in this state is
to ensile it with corn fodder before frost kills the foliage. For
this purpose the culture of soy beans should be encouraged
wherever the tendency is toward intensive dairy farming and
the soil and climate are favorable for corn growing.”
Varieties: In New York state, Medium Green is best
adapted for green forage, followed by Medium Green (also
known as Medium Early Green, Early Green, or Guelph),
Auburn, Medium Yellow, or Mammoth Yellow. Ito San is
best for seed, followed by Elton.
“For silage or soiling purposes, the crop may be
harvested with a side-delivery reaper or with a twine binder.
The fodder is at its best for feed when the pods are mostly
filled and the foliage has not yet begun to fall off. If ripe
seed is desired, the plants should stand until the leaves have
dropped. When the pods are tough with dampness, a reaper
or a mower may be used to cut the ripe stalks. Curing in
stacks so made as to shed water will be found best. Varieties
that shatter badly when dry should be handled in the field
only when damp enough to be tough.”
A map (p. 267) shows some of the localities in New
York state where soy beans have been grown successfully
(about 30), and where they have failed (about 6).

Photos show: (1) A field of soy bean plants (front
cover). (2) Soy bean plants with partially filled seed pods,
shown against a ruler. Clusters of tubercles on the roots were
produced by soil inoculation (p. 260). (3) Close-up of soy
bean stems and roots showing the characteristic formation of
tubercles due to seed inoculation (p. 261). (4) Medium Green
soy beans growing with corn (p. 264). (5) Near view in a
field of soy beans and corn (p. 266).
Note: This is the earliest document seen (Jan. 1998)
that use the term “twine binder” or “reaper” (“side-delivery
reaper”) in connection with soybean production.
499. Roberts, George; Kinney, E.J. 1912. Soy beans.
Kentucky Agricultural Experiment Station, Bulletin No. 161.
p. 105-31. Feb.
• Summary: Contents: Introduction. Description of the soy
bean. Uses of the soy bean: The seed, hay and forage, silage.
The soy bean in relation to soil fertility: Place in the rotation,
as a nitrogen-gathering crop, as a green manure crop.
Varieties of soy beans: Variety tests of soybeans planted
on 20 May 1911 (Ito San, Haberlandt, Ebony, Hollybrook,
Brooks, Meyer, Austin, Wilson, Sooty, Mammoth Yellow,
Medium Yellow {identical with Ito San}), varieties for
grain production (Haberlandt, Austin, Hollybrook, Meyer),
varieties for forage (For hay: Meyer, Wilson, and Sooty; For
late green forage and silage: Mammoth Yellow; For catch
crops: Ito San or Medium Yellow). Cultural directions: Soil
requirements, inoculation, preparing the seed bed, planting,
distance between rows, rate of seeding, time of seeding,
cultivation. Harvesting: Stages for cutting, cutting for seed,
cutting and curing for hay. Threshing. Care of the seed
(storage). Discussion of yields.
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“Silage: Soy beans for a valuable addition to corn for
silage purposes, tending to make such silage a more nearly
balanced ration. They can well be used for this purpose in the
proportion of one part of soy beans to four or five of corn”
(p. 112). “For hay the beans are cut with a mower and as
soon as wilted raked into small windrows. They are allowed
to dry here for a short time, and should then be put into small
shocks and allowed to stand until well cured” (p. 126). An
illustration (p. 126) shows a device (a pole frame shaped like
a 3-sided pyramid) “for curing soy bean hay in shock.”
“Threshing: The ordinary grain separator can be adjusted
to successfully thresh soy beans, but as equipped for smallgrain threshing, a large per cent of the beans will be cracked
or split. This does not injure them for feeding purposes, but
ruins them for seed or for sale.
“The Experiment Station owns a small separator, which
is used to thresh the grain crops grown on the farm, and
considerable time has been spent in studying the necessary
adjustments for threshing soy beans. In general, the machine
is like all separators, and the same adjustments will apply to
all machines.
“The chief cause of split beans is the high speed of the
cylinder. The speed is reduced one-half and the speed of the
fans and other parts is maintained by doubling the size of
both cylinder pulleys. A special set of thin concaves is used”
(p. 127).
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Sooty. Address: 1. Agronomist,
Head of Div. of Agronomy; 2. Asst. Agronomist. Both: Univ.
of Kentucky, Lexington.
500. Sooty: New U.S. domestic soybean variety. 1912. Seed
color: Black (rusty), hilum black.
• Summary: Sources: Roberts, George; Kinney, E.J. 1912.
“Soy beans.” Kentucky Agricultural Experiment Station,
Bulletin No. 161. p. 105-31. Feb. Sooty (p. 117): “Plant very
slender, vining considerably. Vines up to 45 inches, Ripe
October 1st. Beans small, flat, rusty brown color. Yield 14
bushels per acre. Shatters easily. A good variety for hay.”
Washburn, W.F. 1916. “Soya bean oil.” North Dakota
Agric. Exp. Station, Bulletin. No. 118. p. 35-42. Sept. See
p. 41. Series No. 4200. Sooty is mentioned on p. 39, but no
additional information is given.
Ladd, Culver. 1919. “Soya bean investigation.” North
Dakota Agric. Exp. Station, Food Department, Paint Bulletin
1(7):130-38. Oct. See p. 132, 133, 138. Table I shows that
the soybean variety Sooty was grown in 1915. Moisture:
7.35%. Fat: 17.05%. Specific gravity at 15.5ºC: 0.9264.
Refractive index of the oil at 25ºC: 1.4740. Iodine No. 132.1.
Saponification number: 193.5. Table II gives values for the
same constants for Sooty grown in 1916. Table III shows that
Sooty is black, small, flattened, oval and yellow inside. It
was grown in New Jersey in 1915 and 1916. The fat content
(%), moisture content (%), refractive index at 25ºC, specific

gravity at 15.5ºC, iodine number, and saponification number
are given.
Kinney, E.J.; Roberts, George. 1921. “Soybeans.”
Kentucky Agric. Exp. Station, Bulletin No. 232. p. 23-57.
May. See p. 33. Concerning the variety Sooty: “Plants
slender. Stems weak and twining. Seeds small, 6,000 per
pound, flat, black. The seedcoat is rough. This variety makes
hay of the best quality because the stems are very fine, but on
rich land it tangles even worse than cowpeas. It is a vigorous
growing, hardy sort, however, and in Ohio county and Union
county, Kentucky, farmers regard it very highly.”
McHargue, J.S. 1923. “Iron and manganese content
of certain species of seeds.” J. of Agricultural Research
23(6):395-99. Feb. 10.
Morse, W.J. 1927. “Soy beans: Culture and varieties.”
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p.
10. “Sooty–Selection from the Cloud variety at Arlington
Experiment Farm, Virginia, in 1907. Plants slender, erect,
with twining terminals, maturing in about 125 days;
pubescence both gray and tawny; flowers both purple and
white, 55 to 60 days to flower; pods 2 to 4 seeded; seeds
rusty black with black hilum, about 5,825 to the pound; germ
yellow; oil 12.9 per cent.”
Morse, W.J.; Cartter, J.L. 1937. “Improvement in
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89.
For the year 1937. See p. 1189. Selection by Arlington
Experiment Farm, 1907.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 16-17. Sooty is in the USDA Germplasm
Collection. Maturity group: IV. Year named or released:
1927. Developer or sponsor: USDA. Literature: 06. Source
and other information: Selected from ‘Cloud’ in 1907 at
the USDA Arlington Farm, Virginia. Prior designation: PI
16790B. Address: USA.
501. Virginia: New U.S. domestic soybean variety.
Synonyms: Early Virginia Brown, Virginia Early Brown
(Morse 1927). Virginia Brown (Soybean Blue Book 1947;
Morse 1948). 1912. Seed color: Brown (olive).
• Summary: Sources: Morse, W.J. 1912. Letter to Miss M.G.
Austin [USDA BPI], Feb. 10. “The following list represents
some promising varieties of soybeans grown in quantity at
the Arlington Experimental Farm and Virginia Agricultural
Experiment Station in 1911. The varieties are... 32906
Virginia, 32907 Peking,...” For each a full description is
given.
Robert, J.C. 1915. Preliminary report on the economic
value of the soybean. Jackson, MS: Mississippi Agricultural
College, Tucker Printing House. 15 p. July 1. See p. 2
(photo) and 4 (composition table). The soybean variety
Virginia was grown and tested in Mississippi in 1913 and
1914. The percentage composition for the two years was as
follows: Moisture 6.39 / 7.59. Ash 5.35 / 6.00. Fat 17.37 /
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18.45. Protein 40.31 / 40.56. Nitrogen free extract 25.19 /
22.42. Fiber 5.38 / 4.98.
Williams, C.B. 1916. “More soy beans for the South.”
Progressive Farmer. 31:451. April 1. In “the upper Piedmont
and mountain sections of the South, where the growing
period is relatively short, the Wilson and Virginia are
suitable varieties. For hay in any section the Virginia is well
suited because of the character of its growth. Unfortunately,
however, at the present time the seed of this latter variety are
very scarce...”
Washburn, W.F. 1916. “Soya bean oil.” North Dakota
Agric. Exp. Station, Bulletin. No. 118. p. 35-42. Sept. See
p. 41. Series No. 4200. Information about the seed and oil
of the soybean variety Virginia, grown in Maryland and
Kentucky, is given.
Schmitz, Nickolas. 1917. “Soybeans.” Maryland Agric.
Exp. Station, Bulletin No. 201. p. 131-58. Feb. See p. 14042. “This is the most desirable all-around variety tested thus
far for all sections of Maryland.”
Morse, W.J. 1918. “The soy bean: Its culture and uses.”
USDA Farmers’ Bulletin No. 973. 32 p. July. See p. 16.
“The Virginia on account of its abundant growth and large
yield of seed makes an excellent forage. It is recommended
as a suitable variety for hay or ensilage and as such can be
grown throughout the greater part of the corn belt. Plants
slender, erect, with vining terminals, maturing in about 125
days; pubescence tawny; flowers purple; seeds brown, with
a brown seed scar, much flattened, medium small, about
250,000 to the bushel; oil, 17.8%; protein, 40.2%.”
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 169. “Selection from the Morse, 1907 (Fig. 44).” Seed
size: About 207,300 to the bushel.
Morse, W.J. 1927. “Soy beans: Culture and varieties.”
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 7, 10.
“Early Virginia Brown.–The same as Virginia.” “Virginia
Early Brown.–The same as Virginia.”
Morse, W.J.; Cartter, J.L. 1937. “Improvement in
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89.
For the year 1937. See p. 1189. Selection by Arlington
Experiment Farm, 1907.
Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture
and varieties.” USDA Farmers’ Bulletin No. 1520 (Revised
ed.) 39 p. Nov. See p. 16. “Virginia–Selection (19186-D)
from the Morse variety at Arlington Experiment Farm in
1907. Maturity, about 125 days; pubescence, tawny; flowers,
purple, appearing in 50 to 55 days; pods, two- to threeseeded; seeds, brown with brown hilum, about 3,455 to
the pound; germ, yellow; oil, 19.82 percent; protein, 40.08
percent.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 18-19. Virginia is in the USDA Germplasm
Collection. Maturity group: IV. Year named or released:

1918. Developer or sponsor: USDA. Literature: 04. Source
and other information: Selected from ‘Morse’ in 1909 at
the USDA Arlington Farm, Virginia. Prior designation: PI
19186D. Address: USA.
502. Morse, W.J. 1912. Re: Your request for varieties of soy
beans and cowpeas. Letter to Mr. G.W. Shaw, College of
Agriculture, Experiment Station, Berkeley, CA, March 20. 2
p. Typed, without signature (carbon copy).
• Summary: “Dear Sir: I have your letter of March
5th requesting varieties of soy beans and cowpeas for
experimental work at the Stockton Experiment Station. I
am taking pleasure in sending you one pound each of the
following varieties of these crops:
“Mammoth soy bean #31867
“Swan soy bean #22379
“Duggar soy bean #32890
“Auburn soy bean #32909
“Peking soy bean #32907
“Austin soy bean #32891
“Ito San soy bean #17268
“Taha soy bean #21999
“Meyer soy bean #17852
“Cloud soy bean #16790
“Early Red cowpea #25808
“Groit cowpea #32862
“Red Whippoorwill cowpea #17374
“Groit cowpea #32862
“Early Clay cowpea #29282
“Holstein cowpea #29309
“Brabham cowpea #32887
“Peerless cowpea #25314
“We are enclosing our blue slips giving information on
the culture of these crops, and ask that you report results to
us at the close of the season.
“The portion of your letter concerning Garbanzas
[Garbanzo beans] is being referred to the proper office for
attention.
“Yours very truly, Scientific Assistant. (Enclosures–2)”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. Ala.–Calif. Box no. 2.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Scientific Assistant, Forage Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
503. Scientific Assistant. 1912. Re: Send soy bean varieties
to Rev. C.N. Field, Foxboro, Massachusetts. Letter
(memorandum) to Mr. W.J. Morse [Arlington Farm, BPI,
USDA], April 26. 1 p. Typed, without signature (carbon
copy).
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• Summary: “Dear Mr. Morse: Some months ago Rev. C.N.
Field, St. Augustine’s Farm, Foxboro, Mass. [Massachusetts]
requested from Mr. [David] Fairchild some soy beans, and
Mr. Fairchild asked that the varieties named below be sent to
him. Through an oversight the matter has not been brought to
your attention sooner. Can you send a pound or less of each
of the following varieties?
“Ogemaw, Early Brown, Vireo, Chernie, Auburn,
Merko.
“Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Scientific Assistant, ForageCrop Investigations, Bureau of Plant Industry, USDA,
Washington, DC.
504. Christian Science Monitor. 1912. Soy bean’s
possibilities as bearing on the cost of living: Manchurian
product already used in connection with farming life of
America as well as in Europe. Food for cattle. April 27. p.
25.
• Summary: The soy bean may gradually help to lower the
cost of living in the USA. Few things give greater concern
to most people than high prices and “how to get the most for
the money.”
“The entrance of the soy bean on the western
agricultural horizon may be considered as a prospective
factor in American farming... This leguminous native of the
far east is likely to settle down permanently in American
soil” and may come to mean much to American “consumers
of met and vegetable food.”
Already as a feed for cattle, “this bean is beginning to
influence the produce market.”
“It is due to Japanese energy that the soy bean has
become one of the chief articles for export from Manchuria...
In Europe... they are now finding other uses for the bean
besides feeding it to cattle. Refined soy bean oil is being
mixed with other oils for a salad dressing; bean flour is being
mixed with wheat or rye flour for making bread or biscuits.
Soap manufacturers are discovering in it one of the best
ingredients for their products, and in the manufacture of
paints and lubricating and illuminating oils it is beginning to
play a conspicuous part.
“The fact remains, however, that the chief value of
the soy bean is in the form of beancake for cattle, and the
American department of agriculture [USDA] in Washington
[DC] has directed its experiments principally in that
direction.
“There may be a lesson to American farmers in the
experience of Denmark and Holland with the soy bean as

animal food. At first there was some hesitance about using
it because of apprehension that it might affect the quality
of the butter. But all such thoughts proved baseless and the
Manchurian bean now goes to these great dairy countries in
ever increasing quantities.
“As recently as five years ago, B.T. Galloway, chief of
the bureau of plant industry of the department of agriculture,
wrote to secretary Wilson as follows: ‘Soy beans have
become an important crop in only a few localities in the
United States, but in the cases where farmers have learned
how to utilize them to the best advantage they have proved
to be a crop of high value. They are especially valuable for
mixing with corn for silage, for the production of hay and for
pasture use, especially for hogs. They possess an advantage
over cow peas in that the growth is erect and they are,
therefore, easily harvested. Some of the taller sort may be
harvested with an ordinary grain binder.
“’One reason why soy beans have not become more
prominent in American agriculture has been the impossibility
of securing seeds of a particular variety.’
“Made bean study: To remedy this defect, Carlton
R. Ball, agronomist of the department of agriculture,
was charged with the task of finding ways and means for
introducing the right varieties in the United States. Mr. Ball’s
investigations covered a period of more than four years.
At the end of that time he prepared a report [published in
May 1907] which was considered the last word in soy bean
literature.” A good summary of the report is given. “The best
known soy bean [variety] on the market is Ito San.
“One of the grievances of the American farmer in recent
years has been that it cost so much to feed his stock.” The
soy bean may help to ease or to solve this problem.
505. Morse, W.J. 1912. Re: Wish to obtain a sample of the
Medium Yellow soy bean. Letter to Prof. C.A. Mooers,
Tennessee Experiment Station, Knoxville, TN, April 27. 1 p.
Typed, without signature (carbon copy).
• Summary: “Dear Sir: I wish to obtain a sample of the
Medium Yellow soy bean, and will appreciate it very much
if you will send me about four ounces of this seed in the
enclosed bag. I also enclose a franked tag which may be
used, without postage, in sending the seed to me.
“Yours very truly, Scientific Assistant. (Enclosures)”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Scientific Assistant, Forage Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
506. Grantham, Arthur E. 1912. Soy beans. Delaware
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College Agricultural Experiment Station, Bulletin No. 96. 39
p. May 1. [13 ref]
• Summary: Contents: Introduction. The soy bean plant. The
adaptability of soy beans to Delaware conditions: Soil and
climate, farm practice. Methods for utilizing soy beans: Soy
beans for hay, soy beans for pasture, soy beans for soiling
and ensilage, soy beans as a concentrated feed, soy beans
for seed production, soy beans for soil improvement, green
manure, soy beans in crop rotation (a five-year rotation, a
four-year rotation, a three-year rotation, a two-year rotation).
Varieties of soy beans. Varieties especially mentioned for
Delaware. Cultural methods for soy beans: Preparation
of soil, time of planting, seeding and cultivation, rate of
seeding, fertilizers for soy beans, inoculation for soy beans.
Harvesting and curing soy bean hay: Stage of maturity for
cutting, curing. Harvesting and threshing soy beans for seed:
Maturity of the plants, machinery for harvesting (mower,
hay-rake, mower with a bunching attachment, self-rake
reaper, side-delivery rake, self-binder), threshing (with
an ordinary grain separator if some of the concaves are
removed; it is best to run the cylinder at about half the speed
used in threshing grain), storing soy bean seed, soy beans
as a source of oil and protein, cooperative work with soy
beans, soy beans in mixtures (with cowpeas, corn, millet, or
sorghum), soy beans compared with cowpeas.
An excellent review. In a 5-year test at the Delaware
Station comparing methods of sowing and spacing, 5.9 bu/
acre higher yield was obtained when the soybeans were
drilled solid. When the soybeans were cultivated (drilled in
rows 32 inches apart and cultivated 3 times), only about 22%
as much seed was used as when they were drilled solid.
The soybean varieties first grown extensively in the
USA and “now the principle sorts offered by seedsmen”
are (details are given on each, p. 20-25): Ito San (17,268
yellow; also called Medium Yellow and Early Yellow),
Guelph (17,261, green; also called Medium Green, Medium
Early Green, and Early Green), Mammoth (17,280, yellow;
frequently called Mammoth Yellow), Hollybrook (17,278,
yellow), Medium Yellow (17,269, yellow; undoubtedly
confused with Ito San and Hollybrook, but different from
them). “Varieties especially recommended for Delaware:... of
the varieties which have been tested for three years or more,
the Wilson, Peking, Morse and Arlington are promising
for high seed yields. These are closely followed by Nemo,
Hollybrook, Amherst, Austin, and Meyer” (p. 22-25).
Concerning protein and oil content (p. 35). “It will be
seen that 17 varieties of the 51 analyzed contained 40 per
cent. protein. The difference in protein content ranged from
35 per cent. to 44.8 per cent., while the average for the whole
number was 39.2 per cent. The oil or fat content varied from
14.1 per cent. to 20.4 per cent., with an average of 18 per
cent. Only four varieties produced more than 20 per cent. of
oil. Very high oil and very high protein do not seem closely
correlated. The variety yielding the most protein gave the

lowest yield of oil.”
“Cooperative work with soy beans” (p. 37): In the
Spring of 1911, four-pound lots of soy beans of the Wilson
and Peking varieties were sent out to more than one hundred
farmers of the State, together with directions for growing.
Owing to the unusually dry summer, several reported failure
due to the condition of the soil at the time of planting. Many
of the reports were highly gratifying and indicate that these
varieties, especially the Wilson, will produce good yields on
any type of soil in the State. The average of the yields from
the four pounds of the Wilson variety was 240 pounds. The
best yield of this variety was made by Mr. J.C. Cowgill, of
Dover, who grew 540 pounds, or nine bushels, from four
pounds of seed.
“The average yield of the Peking lots was 220 pounds.
The best yield was made by Mr. V.B. Allen, of Seaford, who
threshed 375 pounds, or six bushels and one peck. By this
means, a number of farmers have secured seed sufficient
to plant a considerable area this season. Seed of these two
varieties should be readily obtainable in the future.”
Tables show: (1) Composition of various feeding stuffs,
incl. soy bean hay and soy beans (grain) (p. 8). (2) Relative
growth and composition of the roots of soy beans and
cowpeas (p. 13). (3) Fertilizing ingredients of various hays
and seeds, incl. soy bean hay. (4) Varieties of soy beans: Ito
San, Buckshot, Wilson, O’kute (or Okute, see p. 35), Nemo,
Morse, Ogema, Guelph, Hollybrook, Amherst, Sherwood,
Meyer, Ebony, Brooks, Kingston, Haberlandt, Austin, Cloud,
Hope, Medium Yellow, Flat King, Butterball, Arlington,
Chernie, Mercko, Pingsu, Brindle, Fairchild, Habero, Eda,
Tashing, Taha, Baird, Peking, Chestnut, Sedo, Manhattan,
Columbia” (p. 20-21).
(5) Test of varieties for hay and seed production (p. 25).
(6) Comparison of methods of sowing, 1908-1911, yields
cultivated-drilled vs. not cultivated-solid sown (solid sown
gave higher yields, p. 28). (7) Effect of fertilizers on soy
bean yields: Acid phosphate, muriate [chloride] of potash,
nothing (p. 29). (8) Composition of the soy bean plant at
different stages of maturity (p. 30). (9) Weight and moisture
content of soy beans at different stages of maturity (p. 31).
(10) Analysis of 51 soy bean varieties (28 named and 23
unnamed) for oil and protein (Averages for air-dry material:
Protein 39.2%, oil 18.0%.)
Photos show: (1) Piles of soy bean hay curing in a
field (cover). (2) Uprooted soy bean plants showing the
development of nodules 30 days after planting (p. 13). (3) A
man standing in a field of soy beans that produced 30 bushels
of seed per acre on the Delaware Experiment Station farm
(p. 18). (4) A man standing waist deep in “soy beans ready
to cut for hay” (p. 22). (5) A large field of young soy beans
cultivated for seed–rows 32 inches apart (p. 32). (6) Soy
beans growing in Kent County, Delaware (p. 34).
Note: This is the earliest document seen (Nov. 2020) that
contains the term “drilled solid”–which means rows drilled 8
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inches apart. Address: Agronomist, Newark, Delaware.
507. Morse, W.J. 1912. Re: Sending soy beans you
requested. Letter to Prof. J.F. Duggar, Experiment Station,
Auburn, Alabama, May 18. 1 p. Typed, without signature
(carbon copy).
• Summary: “Dear Professor Duggar: Your letter of May
9th to Prof. C.V. Piper with regard to obtaining varieties of
soy beans, has been handed to me for attention. Of the list
submitted by you we will be able to supply you with one
quart of all except the Barchet and Ebony. Of the Ebony I
think we can spare you one half pound. This seed will be sent
to you in the next few days.
“Yours very truly, Scientific Assistant.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Scientific Assistant.

stands and was harvested when the leaves were dry and
falling. “As all varieties but Manchu were damaged more or
less by rabbits, it was not deemed advisable to take the total
yield of the two rows seeded to each variety in determining
the varietal yields.”
Morse, W.J. 1918. “The soy bean: Its culture and uses.”
USDA Farmers’ Bulletin No. 973. 32 p. July. See p. 13.
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 163. “Introduced from Wulukai, Manchuria, 1911.”
Seed black with brown saddle.
Morse, W.J. 1927. “Soy beans: Culture and varieties.”
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 7.
“Extra Early Black Eyebrow.–The same as Black Eyebrow.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 8-9. Black Eyebrow is in the USDA
Germplasm Collection. Maturity group: II. Year named or
released: 1918. Developer or sponsor: USDA. Literature: 04.
Source and other information: ‘Hei Mei Tou’ from Wulakai
(20 miles north of Jilin City), Jilin, China, in 1911. Prior
designation: PI 30744. Address: USA.

508. Black Eyebrow: New U.S. domestic soybean variety.
Synonym: Extra Early Black Eyebrow (Morse 1927). 1912.
Seed color: Black, hilum brown.
• Summary: Sources: USDA Bureau of Plant Industry,
Inventory. 1912. Seeds and plants imported during the period
from April 1 to June 30, 1911. Nos. 30462 to 31370. No. 27.
99 p. May 31. “30744. ‘Black-eyebrow soy bean. Chinese
name Hei mei tou. This variety is classified by the Chinese
as being medium late in date of maturity.’ Note: This is
the earliest document seen (Nov. 2020) that mentions the
Black-eyebrow; not until Aug. 1915 did it become a soybean
variety. Country Gentleman. 1915. “Soy beans for all
climates.” May 22. See p. 11. “Black Eyebrow–seeds, black
and yellow. Matures about same time as Manchu. Does well
for both hay and seed. Most suitable as a grain variety for
Northern States.”
Lipman, Jacob G.; Blair, A.W. 1916. “Factors
influencing the protein content of soybeans.” Soil Science
1(2):171-78. Feb. See p. 175-77. Black Eyebrow was one of
five varieties containing more than 6.5 per cent of nitrogen in
the dry beans.
Hill. C.E. 1917. “Report of the forage crop
investigations on the eastern Oregon dry-farming substation,
Moro, Oregon.” The section titled “Soy beans: Varietal test”
states: “Soy beans were tested at the Moro Station for the
first time in 1917. Seed of four varieties–Black Eyebrow,
Ito San, Early Green and Manchu was received from Mr.
[William] Morse of the [USDA] Office of Forage Crop
Investigations and planted in summer fallow in rows three
feet part. Two rows 8 rods long were seeded to each variety
on May 19th.” Black Eyebrow emerged with very uniform

509. USDA Bureau of Plant Industry, Inventory. 1912. Seeds
and plants imported during the period from April 1 to June
30, 1911. Nos. 30462 to 31370. No. 27. 99 p. May 31.
• Summary: Soy bean introductions: Glycine hispida
(Moench) Maxim.
“30593-601. From Manchuria. Procured through Mr.
Edward C. Parker, Agricultural Experiment Station, Mukden,
Manchuria. Received April 19, 1911. Seeds of the following;
quoted notes by Mr. Parker:
“30593. ‘Yellow. Chinese name Huang tou. Sample
collected at Ninguta, in Kirin Province, 45º north latitude.
Ninguta is a Chinese town about 10 miles south of the
Trans-Siberian Railway and halfway between Harbin and
Vladivostok. The Ninguta beans are famous as seed beans,
large quantities being distributed among the Chinese in Kirin
province for seed purposes. The date of maturity for this
variety is the last weekend in September, the crop having
occupied the land about 130 days. This variety is known to
have been grown in the Ninguta district for 40 years, or since
the time the country was opened for settlement. Chinese state
that the variety is prized for its thin skin, heavy weight per
bushel, and its high oil content.’
“30594. ‘Green. Chinese name Ching tou. Sample
collected at Ninguta (See No. 30593). No information is
available concerning time of maturity or special qualities
of this varieties. It has been grown at Ninguta for about 40
years.’
“30595. ‘Big, round, green. Chinese name Tah
ching yuan tou. Sample collected at Antung, in southeast
Shengking [Liaoning] Province, 40º north latitude. Antung
is west of the Yalu River, which divides Chosen (Korea)
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and Manchuria. No information is available concerning the
time of maturity, special qualities, or length of time this
variety has been grown in the Antung region. From my own
observations, however, I will say that the green soy beans
of the Antung region require more time to mature than the
small, yellow soy beans of the north. Antung has been settled
by Shantung Province people for about 75 years and the
variety is doubtless somewhere near the same age. The first
recorded exports of soy beans from Manchuria took place
from a port in this region (Takushan) about the year 1830.’
“30596. ‘Small, round, green. Chinese name Hsiao
ching yuan tou. Sample collected at Antung (See No.
30595).’
“30597. ‘Big, iron corner, green. Chinese name Tah
tie chiao ching tou. Sample collected at Antung (see No.
30595).’
“30598. ‘Small, iron corner, green. Chinese name Ilsao
tie chiao ching tou. Sample collected at Antung (see No.
30595).’
“30599. ‘Compact, round. Chinese name Chin yuan tou.
Sample collected near Ninguta. Probably the same variety
as the ‘yellow soy bean’ (No. 30593). No description can be
furnished other than that given under that number.’
“30600. ‘Compact, round. Chinese name Chin yuan
tou. Sample collected at Shuangchengfu in Kirin Province,
45º north latitude. Shuangchengfu is a Chinese town about
40 miles south of Harbin on the Southern division of the
Russian railway. One of the most extensive and fertile soil
areas in Manchuria is tributary to Shuangchengfu. This
variety is undoubtedly the same common stock as Nos.
30593 and 30599. It matures in about 130 to 140 days and is
prized (according to Chinese report) for its thin skin, heavy
weight per bushel, and high oil content. It has been grown in
this district for about 40 years.’
“30601. ‘Compact, round. Chinese name Chin yuan tou.
Sample collected near Petuna, southwest of Harbin, at the
confluence of the Nonni and the Sungari rivers, about 45º
north latitude. Soy beans have not been grown more than 15
years in this district because the land was held until recently
as an imperial preserve. The variety is doubtless the same
common stock as Nos. 30593 and 30599.’
“30744/30748. From Wulukai, 20 miles north of Kirin,
the capital of Kirin Province, Manchuria, 44º north latitude.
Procured by Mr. Edward C. Parker, agriculturist, Bureau of
Agriculture, Industry, and Commerce, Mukden, Manchuria.
Received May 3, 1911. Seeds of the following; quoted notes
by Mr. Parker:
“30744-30747.
“30744. ‘Black-eyebrow soy bean. Chinese name Hei
mei tou. This variety is classified by the Chinese as being
medium late in date of maturity.’ Note: This is the earliest
document seen (Aug. 2004) that uses the term “Blackeyebrow”; it is apparently a descriptive term rather than a
variety name.

“30745. Yellow. ‘White-eyebrow soy bean. Chinese
name Pei mei tou. This variety is classified by the Chinese as
being late in date of maturity.’
“30746. Yellow. ‘Compact, round soy bean. Chinese
name Chin yuan tou. This variety is classified by the Chinese
as being late in date of maturity.’
“30747. ‘Big black soy bean. Chinese name Tah hei tou.
This variety is classified by the Chinese as being very early
in date of maturity. It is used principally as a feed for work
horses and mules, also for bean curd and for oil production.’”
“30839-41. From Bengal, India. Presented by Mr. E.J.
Woodhouse, Department of Agriculture. Received May 9,
1911. Seeds of the following:
“30839. Black.
“30840. Yellow.
“30841. Chocolate.
‘These varieties of soy beans are cultivated to a very
small extent on the plains of Bengal, mostly north of the
Ganges. They have probably spread outward from the
Himalayas, as their vernacular name, Bhetmas, is the same
as that used by the Bhutias. They have been grown here for
two years and breed true; they have been analyzed by Mr.
C.S. Taylor, agricultural chemist to the government, who
finds that the black-seeded variety yields an average of 38.4
per cent of proteid (N x 6.3), the yellow variety 36.5, and
the chocolate 32.6. They are all decumbent plants with small
violet flowers and with the upright end of the branches more
twining. The black-seeded variety is not so tall growing
and has rather small bullate leaves, so that can be easily
distinguished in the field from the other two varieties. Plate
II, fig. 2, of Bulletin 197, Bureau of Plant Industry, U.S.
Department of Agriculture, gives a fair idea of the vegetative
stage of the chocolate and yellow seeded varieties.
“’The seeds are sown here in June at the break of the
monsoon and are harvested in December. The plants die out
very easily if water-logged early in growth and yield badly
if the moisture fails at the flowering season.’ (Woodhouse.)”
Address: Washington, DC.
510. Toch, Maximilian. 1912. Soya bean oil for paint
purposes. J. of the Society of Chemical Industry (London)
31(12):572-74. June 29. [2 ref]
• Summary: “New York Section. Meeting held at Chemists’
Building on Friday, May 24th, 1912.”
From 1890 to 1910 the price of linseed oil fluctuated
between $0.30 and $0.50 a gallon, averaging about $0.40. In
late 1909 it rose to $0.68 and by Sept. 1910 it had reached
$1.01 per gallon.
“In 1909 soya-bean oil as a paint oil was practically
unknown.” Since that time many accounts of investigations
(a number of which are conflicting) have been published.
The author has experimented with 33 varieties of soya beans.
He has found that a tungate drier “acts on soya bean oil
exactly the same as lead and manganese drier acts on linseed
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oil. In other words, a fairly hard, resistant and perfectly dry
film is obtained by the addition of from 5 to 7 per cent. of
this drier within 24 hours.” Soya bean oil which is suitable
for paint purposes “is the nearest oil we have to linseed.”
A table shows the average composition of 7 soya bean
varieties: Austin, Ito San, Kingston, Mammoth, Guelph,
Medium Yellow and Samarow. The average composition
varies within fairly narrow limits: Water 7.42 to 8.67%.
Protein 32.99 to 37.82%. Fat 18.96 to 22.72%. Nitrogen-free
extract 23.65 to 29.36%. Crude fibre 4:00 to 5.15. Ash 5.01
to 6.28%.
Soya bean oil which is suitable for paint purposes has
two characteristics: (1) When heated to 500ºF for a few
minutes it will bleach and remain bleached; (2) The coldpressed oil when heated to 500ºF and blown with dry air
for 5-7 hours thickens exactly the same as linseed oil and
attains a [relative] gravity of 0.960 or more. Varnish made
from suitable soya-bean oil bakes very hard and retains an
abnormal flexibility. But, based on a test of less than 3 years,
it does not wear quite as well as linseed oil. “It is too soon to
prognosticate the value of soya-bean oil for exterior painting.
But for interior use soya-bean oil is the equal in every respect
of linseed oil–particularly when treated with a tungate drier.”
When 25% of “soya bean oil is added to a mixed paint,
neither the author nor anyone in his laboratory can, in all
instances, detect its presence. Blown and thickened soya
bean oil is already used by a number of linoleum and table
oil cloth manufacturers, and for printing ink purposes it
presents some advantages. For the manufacture of enamel
paints, heavy bodied soya oil produces most beautiful results,
and as perhaps 95 per cent. of all enamel paints are used for
interior decorative or protective purposes, in this country
[USA] its use should be encouraged.”
“At the time of writing linseed oil is quoted at 75 cents
per gallon and soya bean oil at 55 cents per gallon.”
In the discussion that followed Mr. Toch’s presentation,
Dr. Baekeland (probably the inventor of Bakelite) said
“that soya bean oil would be found one day to be one of
the most valuable of edible oils, even superior to olive oil,
but in addition the soya bean contained more of an easily
assimilable proteid than any other vegetable product. Those
who had attempted the study of vegetarian diets had been
confronted with the difficulty of finding the necessary
amount of proteid without ingesting at the same time a very
large amount of solid matter and carbohydrates. The soya
bean was remarkable because it contained an amount of
nourishment and easily assimilable proteids which had no
parallel, and that is why the eastern people, who lived on
a vegetarian diet, had been compelled to study soya beans
for centuries, and why it had become a staple. In China and
Japan there was hardly a meal where there was no soya
bean preparation. There was a soya bean cheese which was
excellent.”
Mr. Toch added that in “1903 in Berlin [Germany],

Dr. Baekeland gave him some very specially prepared soya
beans for dessert.” Several speakers note that soya beans,
which contain no starch, make excellent foods for use in
diabetic diets.
Note 1. The development of synthetic materials is
considered one of the most important inventions of the 20th
century. Organic synthesis began in 1907 in the Yonkers,
New York, garage of a chemist named Leo Baekeland.
He invented Bakelite, a liquid resin that hardened into a
tough, infinitely moldable solid, which was used to make
telephones, radio receivers, lamps, ashtrays, pens, cameras,
etc. The next important class of synthetic materials to be
developed was plastics.
Note 2. This is the earliest document seen (June 2014)
that mentions the use of soya bean oil itself for making
printing ink.
Note 3. This is the earliest document seen (Nov. 2001)
that mentions the use of soya bean oil in making oil cloth (or
oilcloth). Address: [New York City, New York].
511. Etheridge, W.C. 1912. Report of Division of Agronomy.
North Carolina Agricultural Experiment Station, Annual
Report 34:16-21. For the year ended June 30, 1911. See p.
17-18.
• Summary: Variety testing: Peas and beans. “Among the
varieties of soy beans in 1910 Hollybrook, Haberlandt, and
Jet were in the lead, 22.9, 22.5, and 19.5 bushels per acre.
Jet, Guelph, Ebony, Amherst, Kingston, and Haberlandt
are the earliest maturing varieties. Mammoth Yellow is a
better variety for hay than any of the others. Jet, Amherst,
Kingston, Haberlandt, and Guelph do not ripen uniformly
and on this account it is practically impossible to gather all
their seed because the pods that are more forward in ripening
split and shatter their seed before the other pods mature.
These varieties would make an excellent pasture for hogs.
They grow in short, thick, heavily fruited bunches, and if
planted with a drill or broadcast would make a very heavy
yield of seed...
Fertilizer tests were done on corn and cotton with
phosphate slag and phosphate rock. “Under test last year
were [the commercial products] Solubilized Organic
Nitrogen, Potash Manure, Beet Refuse Compound, and
Calcium Cyanamid. These were tested in comparison
with the better known nitrogenous materials, Dried Blood,
Sulphate of Ammonia, and Nitrate of Soda.” Peruvian Guano
was also used.
Etheridge was later a soybean pioneer in Missouri.
Note: This is the earliest English-language document
seen (Oct. 1999) that mentions the application of slag or
phosphate slag, as a fertilizer, to soy beans. Address: Assoc.
Agronomist [West Raleigh, North Carolina].
512. Tracy, S.M. 1912. Forage crops for the cotton region.
Farmers’ Bulletin (USDA) No. 509. 47 p. Oct. 11. See p. 29,
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43-44.
• Summary: Forage crops include grasses, legumes, and
miscellaneous (such as chufas), hay crops, pastures, silage
crops, and soiling crops. In the section on “Legumes” (p.
21-33) are subsections on alfalfa, melilotus, red clover,
alsike clover, crimson clover, bur clover, lespedeza or Japan
clover, cowpeas, soy beans, velvet beans, vetches, Florida
beggarweed, and peanuts (p. 33). In the subsection on “Soy
Beans” we read (p. 29): “Although the soy bean has been
grown in this country occasionally for a long time it is only
within the last 10 years that it has attracted general attention
as a forage crop. It has been found to grow well in all the
cotton region, as well as farther north. It is strongly drought
resistant and makes a hay similar in quality to that from
cowpeas, though usually with a larger proportion of seeds
and somewhat more woody stems. There are many varieties
which differ greatly in time of growth, some ripening
within 90 days from sowing the seeds, while others require
the whole season. The Mammoth, a late variety, is now
commonly grown in the South. The Ito San is a good early
variety and quite commonly grown. A number of recently
introduced varieties are becoming popular, among them the
Haberlandt, Acme and Tokyo. For the region near the Gulf
coast the Riceland and Barchet varieties have given the best
results.”
“Inoculation with soil from an old soy-bean field is
desirable but not usually necessary in the South. Rabbits are
exceedingly fond of the young plants and sometimes cause
serious injury to the crop when the field is near woods.”
“The yield of seed varies from 10 to 30 bushels per acre.
It is not a desirable crop to plant with corn, as it matures
too late. As the seeds of many varieties shatter badly, the
gathering for seed should not be delayed longer than is
necessary for their ripening, and many more seeds will be
saved if the cutting is done early in the morning while the
pods are still damp with dew.”
The section on “Temporary pastures” (p. 42-43)
recommends planting soy beans in June and July, August,
September and October (along with cowpeas, chufas, corn,
and peanuts), and November.
The section titled “Silage crops” notes: “While the
silo is of less importance in the cotton region than in the
regions of shorter grazing seasons [further north], it is
usually a profitable investment for the dairyman.” It provides
succulent feed through the dry months of late summer. Corn
and sorghum are the principal crops for making silage, but
the quality of the feed made from them is greatly improved
when mixed with even a small portion of some legume, like
cowpeas, soy beans, or beggarweed.”
The section on “Soiling crops” (p. 44) begins: “Soiling
is often more economical than grazing, especially where
land is expensive, as it enables one to keep fully three times
the number of animals on the same area.” “On soils where
alfalfa can not be grown it is usually possible to use vetches,

cowpeas, or soy beans in its place.”
Concerning “Making hay” (p. 44-45): “Legumes like
cowpeas and soybeans in which the seed is an important part
of the forage, should not be cut until the earliest pods begin
to mature.”
A table titled “The best forage crops for the Southern
States” (p. 46-47) lists 6 types of forage crops in 8 states.
The soybean is listed under two of the types: (1) Annual
summer crop for hay in North Carolina, South Carolina,
Alabama, Mississippi, and Louisiana. The most popular
summer crop for hay is cowpeas; sorghums and lespedeza
also rank high. Soy beans are typically third or fourth on the
list; (2) Annual summer crop for pasture in North Carolina,
South Carolina, Alabama, and Mississippi. The most popular
summer crop for pasture is cowpeas, followed by lespedeza.
Soy beans are typically second or third on the list.
The subsection titled “Chufas” (p. 34-35) states that they
are “a profitable crop on sandy soils where winter grazing is
wanted for hogs and poultry. They grow best on soils which
are very light and sandy and yield well with a moderate
amount of cultivation... Many growers claim that the tubers
are more fattening than peanuts.”
Note: Samuel Mills Tracy lived 1847-1920. Address:
Special Agent, Office of Forage-Crop Investigations.
513. B. 1912. Soy bean experience. Rural New-Yorker
71(4182):1268. Dec. 21. Oversize.
• Summary: “I have grown Soy beans for the past four
years in Oceana County, Michigan, with very good results,
and without inoculation of any kind. There have been no
tubercles on the roots until this year, in a field where these
beans were grown the past season, and in this field there
were tubercles on the roots, but the yield of beans was no
greater than in other fields where there were no tubercles
on the roots. The variety grown is an early yellow [Early
Yellow], and ripens every year here. These Soy beans will
yield up to 20 bushels of seed per acre and even more. I have
been growing them for the seed trade and using the straw
for horse and cow feed, but I have had trouble in getting
them thrashed clean, as a common bean thrasher will only
take from 50 to 75 per cent. of the beans from the pod. Has
anyone had any experience in this line that will help me? B.”
Address: Oceana County, Michigan.
514. Agricultural J. of Egypt (Cairo). 1912. The soya bean.
1(2):114-15. Summarized by the Bulletin of the Imperial
Institute. 1912. p. 668.
• Summary: “In part I of this Journal (p. 17) we drew
attention to the value of the Soya bean and to its suitability
for cultivation in Egypt. Since then it has been grown
experimentally at the Horticultural Division, Giza, by Mr.
[Thomas] Brown, whose report on the subject is here printed
in full, as it shows the possibility of the successful cultivation
of the Soya bean in Egypt; the experiment was, however,
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not made under field conditions, being manured and watered
more than would otherwise be possible, and the area planted
was too small to justify forming definite conclusions.”
“’The Soya beans were dried and threshed. They were
sown on June 24th [1911] and removed from the ground on
September 30th. They occupied the ground 99 days. They
were sown in packets 30 cm. apart on the sides of ridges
about 70 cm. apart. Three to four seeds were sown in each
pocket about 3 cm. deep. The young plants were thinned so
as to leave only two at each point. Quantity of seeds used:–
Eltum [sic, Elton], 15.5 kilos. per feddan. Morse, 16.5 kilos.
per feddan. Medium Yellow, 9.5 kilos. per feddan. In the
case of the last named the seed is smaller in size than in the
case of the others. Soil, rather heavy black loam.” The actual
area sown of each variety was 162 square meters and the
actual quantity produced was: Medium Yellow 16 kg, Morse
14.5 kg, Eltum 13.5 kg. “The trial shows that the plant will
succeed as a summer crop.” Note 1. This document contains
the second earliest date seen for soybeans in Egypt, or the
cultivation of soybeans in Egypt (24 June 1911).
Note 2. Shuang Wen (2017, p. 15) states: “Before
Brown’s posting to Egypt, he had been a gardener at the
Royal Botanic Gardens in Kew and Head Gardener to the
Moroccan Sultan, designing and laying out palace gardens
in Fez. He was also a Fellow of the Linnean Society of
London.”
515. Haage & Schmidt. 1912. Haupt-Verzeichniss ueber
Samen und Pflanzen [General catalog of seeds and plants].
Erfurt, Germany. 284 p. 23 cm. [Ger]

• Summary: The front cover of this catalog has a new design
and some new text. In German, after Haage & Schmidt, is
written: Gärtnerei, Samenbau, Samenhandlung (“Gardeners,
Seed Producers, and Seed Dealers”). The French text (in an
oval below the German text) is the same. The illustration at
the bottom of the front cover shows a basket of flowers on
a table surrounded by many vegetables. The illustration on
the back cover is also new, showing new large buildings and
greenhouses. The entry for soybeans (p. 27) is similar except
that several prices have changed slightly, two varieties of
soybeans are now sold in 100 kg quantities (Yellow for
150 marks and Giant Yellow for 162 marks), and one more
variety, “Extra Early from Podolia” is no longer available.
Address: Erfurt, Germany.
516. Halsted, Byron D.; Groth, B.H.A.; Owen, E.J.;
Robinson, M.; Groth, M. 1912. Report of the Botanical
Department. New Jersey State Agricultural Experiment
Station, Annual Report 32:311-399. For the year ending Oct.
31, 1911. See p. 360-80.
• Summary: In the section titled “A study of the hypocotyl”
(p. 360-80), the soy bean (variety Ito San) is discussed at
length. “The hypocotyl in dicotyledonous plants... is that
portion of the initial stem that is located between the root
system and the stem system of the plant... At the upper
extremity it bears the two seed-leaves and the plumule, that
is, the seed bud that unfolds into the true stem and leaves.” In
the Ito San, the stout hypocotyl usually attains its full length
in 10 days.
Page 374 describes hypocotyls of the Ito San soy bean,
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grown in a greenhouse, and first measured on 24 May 1911.
A photo (opposite p. 374) shows “Hypocotyls of mutilated
seedlings. The upper row shows soy bean seedlings, normal
at 1; a half cotyledon removed at 2; both half off at 3; one off
at 4; and both off at 5. A similar set of sunflower seedlings...
is shown in the lower half of the plate.”
In a light room, the average length of the hypocotyl of
32 Ito San soy beans was 8.03 cm, whereas in a dark room it
was 21.7 cm, or 2.7 times as long.
Note 1. This is the earliest English-language document
seen (Oct. 2006) that uses the word “hypocotyl” (or
“hypocotyls”) in connection with soybeans. The hypocotyl
is that part of a plant embryo or seedling that is below the
cotyledons.
Note 2. This is the earliest document seen (Aug. 2008)
that gives details on the “plumule” of soybeans. Webster’s
Dictionary defines plumule (derived from the New Latin
plumula, from the Latin diminutive of pluma, a small soft
feather, and first used in about 1727) as “1: the primary
bud of a plant embryo usually situated at the apex of the
hypocotyl and consisting of leaves and an epicotyl. 2: a
down feather.”
Webster’s Dictionary defines epicotyl (epi + cotyledon,
a term first used in about 1880) as “the portion of the axis of
a plant embryo or seedling above the cotyledonary node.”
Address: 1. Sc.D., Botanist; 2. Ph.D., Plant Physiologist. All:
[New Brunswick, New Jersey].
517. Henderson (Peter) & Co. 1912. Henderson’s farmers
manual (Mail-order catalog). New York, NY: Printed by John
C. Rankin Co. 48 p.
• Summary: Page 34, which is devoted to Soy Beans, is
very similar to the same page in the 1910 edition of this
catalog. However the illustration in the lower right corner
of the photograph has been replaced by a somewhat larger
photo showing the nodules on the roots of a soybean plant.
The text, to the right of the photo reads: “Note the nitrogen
gathering nodules on these Soja Bean roots. Like other
leguminous plants the Soja Bean has the power of drawing
nitrogen from the air, and storing it in nodules on its roots.
“Think of the enormous fertilizing power that the
untold millions of those nodules underlying a crop of soja
beans–impart to the land.” “Price, 15c. lb.; $1.75 peck; $5.00
bushel, 60 lbs.; 10-bushel lots, $4.80 per bushel.”
Across the bottom of the page is written: “Henderson’s
Superior Seeds are procurable only from us direct–we do not
supply through Dealers.”
This catalog contains many interesting photos. Inside
the front cover, eight photos show: (1) The company’s seed
cleaning plant and warehouses A, B, and C on Garfield
Avenue, Jersey City, New Jersey. Capacity 750,000 bushels.
About seven carts with drivers, each drawn by two horses,
are shown. (2) “A floor in the Order Department for Farm
Seeds.” Many men and moving many sacks. (3) “Mixing

grass seeds for permanent pasture.” Men with shovels mix
the seeds piled on the floor. (4) The front of the company’s
4-story store at 35 & 37 Cortland St, New York. (5) Men
standing next to barrels of potatoes. “Our Potato Cellars
occupy the basement of our Warehouses, Garfield Ave.,
Jersey City, N.J.” (6) Some of our modern Seed-Cleaning
Machines. (7-8) Women seated, “hand-picking peas and
beans after they have been through the Machines.”
On the back cover is a color photograph of 14 different
types of seeds, each in its own circle, including Soja Beans.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 and 37 Cortland St., New York, New York.
518. Henderson (Peter) & Co. 1912. Everything for the
garden (Mail-order catalog). New York, NY. 198 p. 28 cm.
• Summary: In the section titled “Farm seeds” (p. 68),
the illustration and text for the Early Green Soja Bean are
identical to those in Henderson’s 1912 Wholesale Catalogue.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 & 37 Cortlandt St., New York.
519. Johnson Seed Co. 1912. Garden & farm manual (Mailorder catalog). Philadelphia, Pennsylvania. 96 p. 26 cm.
• Summary: In the section titled “Fodder and Soiling Plants”
is a subsection (p. 58) titled “Soja or Japanese Soy Bean”
which states: “The demand for the Soja Beans has grown
remarkably of late years. Their great value is as a forage
crop, for fertilizing the soil and for pasturing or feeding the
green fodder much in the same way as the cow pea. New
Early Soja will mature in the far North. Mammoth Yellow
Soja, matures south of the Potomac and Ohio Rivers. Each,
per pkt, 10c.; lb., 25c; 3 lbs., 60c., postpaid; by freight or
express, qt., 20c; peck, 90c. Write for prices by the bushel.”
Also on this page are cow peas (the great soil improver–
Make poor land rich, good land more productive, and enrich
the soil), Canada field peas, sand or winter vetch, early
amber sugar cane, and true dwarf Essex rape.
This catalog is owned by the National Agricultural
Library, Special Collections, in Beltsville, Maryland.
Address: 217 Market St., Philadelphia, Pennsylvania.
520. Wing Seed Co. 1912. Alfalfa: And how to grow it. A
treatise about this valuable clover together with a list of
sundry other fine forage plants, corn, vegetables and flower
seeds of quality (Mail order catalog). Mechanicsburg, Ohio.
64 p. Illust. Index. 23 cm.
• Summary: This is actually The Wing Seed Company’s mail
order catalog. The back cover is filled with a black-and-white
photo of a man standing in a huge, well manicured field of
“Wing’s Mikado Soys” growing in rows. On the back of the
title page are: Guarantee of seed quality, prices, shipments,
and important suggestions for ordering. The Introduction
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(p. 3) begins: “The most important question before the
American people is neither the tariff, the trusts, nor the
eight-hour day. It is the problem of supplying today ninety
millions of people with food, and doing it in such a manner
that the next year we can supply still a greater number from
the same acreage under cultivation... and finally leaving the
soil considerably richer than it is today... Briefly it depends
upon lime, phosphorus, potash, and nitrogen. The first three
we can buy if necessary, but nitrogen is so costly that it is
extremely difficult to purchase it, apply it to our soils, and
show a financial gain from so doing, even when we secure
fairly good prices. The greatest source of nitrogen is the air,
and our common legumes transfer it through the bacteria on
their roots to the soil; thus it becomes apparent that the key
to successful agriculture is legumes.”
For twenty years this firm has been in constant study of
all sorts of leguminous crops... we believe that today no other
firm of seedsmen in the United States is as well qualified
to serve their customers along this great line of leguminous
plants as we are.”
The first long section (p. 4-14), titled “Alfalfa or
lucerne,” gives details on all aspects of growing this crop.
It begins: “Legumes are the only plant foods which actually
add plant food to the soil; they thus rank of the greatest
importance, and permanent agriculture depends vitally upon
their use.” “On impoverished soils, we would recommend
preparation for Alfalfa one or two years in advance, growing
such crops as Crimson Clover, Mammoth Clover, Melilotus
[Sweet Clover], Cow Peas, Canada Field Peas, or Soja
Beans, and preferably turning them under or else pasturing
them off, so as to give the soil the greatest benefit possible
from them.” “Time of Seeding (p. 5)–On Woodland Farm,
for many years, it has been our custom to sow Alfalfa at oatseeding time, about the first week of April, using Beardless
Spring Barley as a nurse crop.”
After a section on corn (p. 15-20) comes a longer section
titled “Soy beans.” Its contents: Introduction. Usefulness
of soy beans. Time of planting and cultivation. Inoculation.
Harvesting for grain. Making soy bean hay. Varieties:
Wing’s Mikado (will yield 30 bushels/acre under favorable
conditions), Wing’s Mongol (secured in 1908), Wing’s Sable
(secured in 1908), Wing’s Extra Select Sable, Jet, Peking,
Wing’s Extra Select Peking, Wilson (excellent for forage),
Ito San (Especially adapted to latitude 41½ degrees, or north
of that), Mammoth (will rarely mature seed north of the Ohio
River), a stray soy bean.
The section on soy beans begins (p. 21): “Three years
ago [ca. 1909] we ventured the assertion that Soy Beans were
one of the coming crops. We are much more certain now
than we were then.” The introduction to the varieties states
(p. 27): “We believe that we are the largest retailers of soy
beans in the United States. Possibly we retail as many as all
the rest of the dealers put together. We believe, also, that we
are spending more money to test varieties of these soy beans

to ascertain which are the good ones, and to perfect them, by
plant row breeding and selection, than any other firm in the
United States.” The varieties whose names start with “Wing”
“are our own, obtainable only directly from us. We have no
agent, and no other seedsmen have them.” The photos in
this issue (which are very similar to those in the 1911 issue)
show: (1) Two children (about ages 3 and 6) inspecting the
soy bean test plots. (2) A boy standing in “A field of Peking
soy beans just ripening. This looks like 30 bushels per
acre.” (3) Large, individual photos of uprooted plants of the
following soy bean varieties bearing pods: Wing’s Mikado (2
photos on different pages), Ito San, Wing’s Sable (2), Wing’s
Mongol, Wilson, Peking, and Jet (p. 23-30). Two children
seated (one in a big straw hat) in front of a field of soybeans
(inside back cover).
The “Index and table of quantities required per acre;
Also weight per bushel” (p. 64) states that a bushel of
“Beans, Soy” weighs 60 lb. If sowing alone, plant ¼ to 3 bu/
acre.
A typewritten note, stapled to the title page, was written
in 1993 by William Wing of Pella, Iowa, for a Wing family
reunion, at which he displayed the booklet. The note states:
“The Wing Seed Co. of Mechanicsburg, Ohio, founded
by Joseph (Alfalfa Joe) Wing and his brothers Willis and
Charles, after many years of prosperous operation, went
bankrupt during the Great Depression [1929 to early 1940s].
The buildings were sold to the Scott Seed Co. [now named
Scotts Co. Phone: 937-644-0011] in Marysville, Ohio, distant
about 30 miles from Mechanicsburg. The buildings are still
used for storage by Scott.” Address: Mechanicsburg, Ohio.
521. Zavitz, C.A. 1912. The professor of field husbandry and
director of field experiments. Ontario Agricultural College
and Experimental Farm (Guelph), Annual Report 37:171248. For the year 1911. See p. 214-15.
• Summary: This report is written “To the President of the
Ontario Agricultural College.” The section titled “Varieties
of soy beans” (p. 214-15) states: “During recent years a
considerable interest has been taken in this crop in England,
in the United States, and in Canada... Fully thirty varieties
have been under experiment at the College, but only a few of
these ripened their seed.
“In 1911, there were in all nine varieties and two
selections of Soy beans under experiment at the College.
Owing to the very unfavorable season, however, the results
were comparatively low. The highest yields in pounds of
grain per acre were produced by the Habara [Habaro],
1005; Chernie, 961; and Buckshot, 675... The Early Yellow
Soy bean... has proven to be one of the best in a series of
experiments at the College when maturity and yield per acre
are taken into consideration. The Early Yellow Soy bean
has given an average yield of 14.5 bushels per acre for the
sixteen years during which it has been grown.” Address:
B.S.A., Prof. of Field Husbandry, Guelph, Ontario.
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522. Zavitz, C.A. 1912. Results of co-operative experiments
in agriculture. Ontario Agricultural and Experimental Union,
Annual Report 33:13-42. For the year 1911. See p. 15, 23,
40.
• Summary: A table titled “List of experiments for 1911” (p.
15), under “Grain crops” includes “Testing two varieties of
Soy, Soja, or Japanese beans–2 plots.”
In the section on Grain crops, the subsection titled
“Soy beans” (p. 23) notes that nearly all of the soy beans
tested at the O.A.C. “have required too long a season
of growth to prove satisfactory in this climate. A few of
the varieties, however, usually mature the seed and have
proven worthy of further investigation. Two of the earliest
varieties were distributed for co-operative experiments in
1911. The demand, however, for this experiment was light,
and the meagre results obtained do not furnish sufficient
material for presentation in a tabulated form. The Early
Yellow variety made the best record in Ontario in 1911.
This variety has proven the best at the College over a
series of years. A selection from the Early Yellow variety,
however, which has been made at the College, is promising
and may be introduced in the co-operative work in the near
future.” Address: Prof. of Field Husbandry, O.A.C. [Ontario
Agricultural College], Guelph [Ontario, Canada].
523. Mooers, C.A. 1913. Re: Unable to give you the names
of growers of soy beans seed. Letter to W.J. Morse, Scientific
Assistant, Forage Crop Investigations, Bureau of Plant
Industry, USDA, Washington, D.C., Feb. 17. 1 p. Typed, with
signature on letterhead.
• Summary: “Dear Sir: I am sorry to say that we are unable
to give you the names of growers of soy beans seed. Our
farmers are very much interested in [?] but have not paid
special attention to the seed proposition.
“Mr. W.P. Ridley, R.D.1, Columbia, Tennessee has been
advertising of the Haberlandt [?] variety of soy beans, but
whether he has any seed left for sale I am unable to say.
“You might write to the Koger Pea and Bean Thresher
Company at Morristown, Tennessee for information in
regard to the growers of soy bean seed.
“Very truly yours, C.A. Mooers.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Chemist and Agronomist, Univ.
of Tennessee Agric. Exp. Station, Knoxville, TN.
524. Wiancko, Alfred T. 1913. Cow peas and soy beans.
Revised ed. Purdue University Agricultural Extension
Bulletin No. 2. 8 p. March.

• Summary: Contents: Introduction. Soil adaptation. Soil
preparation. Inoculation. When and how to sow cowpeas
and soy beans. Harvesting and threshing (for hay, for seed).
Varieties for Indiana.
This Bulletin begins: “Cowpeas and soy beans are
leguminous crops which are rapidly gaining favor in
Indiana agriculture. Farmers all over the state are becoming
interested in them and are learning their great value as grain
and forage crops and for the improvement of soil fertility.
Their power to gather nitrogen from the air, the large amount
of organic matter they are capable of producing, and their
beneficial effect upon the tilth of clay soils are qualities
which commend them in the highest degree, to say nothing
of their value as feeding stuffs.
“On most Indiana soils the cowpea is primarily a forage
crop, while the soy bean will generally give best results
as a grain crop. Both are excellent as cover crops or green
manures for plowing under, providing large amounts of
organic matter rich in nitrogen. Of the two, the cowpea is
perhaps to be preferred for the latter purpose, but that point is
not settled. Of similar sized varieties, sometimes one will do
better and sometimes the other, according to soil adaptation,
degree of inoculation, etc.”
“Inoculation (p. 4): In most cases in Indiana where
cowpeas or soy beans are grown for the first time the
soil will need to be inoculated from an outside source. In
southern Indiana generally, and in some northern portions
where the cow pea has been grown somewhere in the
neighborhood for many years, the bacteria are pretty well
distributed over all fields and inoculation is not necessary.
Pure cultures may be used, but as they so often fail, it is
much safer and generally cheaper to use soil from a field
where the particular crop has been grown successfully. Each
crop has its own particular variety of bacteria and one will
not do for both.
“From a gallon of soil specially rich in the desired
bacteria mixed in and drilled with every bushel of seed
to a few hundred pounds per acre scattered broadcast and
immediately harrowed in when preparing the seed-bed may
be used and can be easily applied. When once properly
inoculated, soil from this field may be used for the rest of,
the farm.
“Where the success of these crops is seriously in doubt,
it is a good plan to sow and thoroughly inoculate small test
plats which will later provide soil for inoculating larger
fields.”
“Varieties for Indiana (p. 7): There is great variation in
the time of maturity among varieties of both soy beans and
cowpeas. Large numbers of varieties (over 200 of soy beans)
have been tested in this state, some ripening inside of three
months, while others were still grass green when destroyed
by frost. It is very important, therefore, to give careful
attention to the selection of varieties.”
Page 8: The following varieties of soy beans may be
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recommended:
“Northern Indiana:–Ito San, Early Brown, Black Beauty.
“Central and Southern Indiana:–Hollybrook, Ito San,
Early Brown, Sable, Mikado.
Where to get seed–Soy beans [all in Indiana]:
“Taylor Fouts, Camden.
“Isaac A. Smith, Warren.
“C.L. Meharry, Attica.
“W.R. Butler, Kokomo.
“Troyer Bros., Losantville.
“F.W. Greenwell, Jr., Huntertown.
“A.H. Hadley, Monrovia.
“R.G. East, Worthington.
“A.B. Talmage, Wabash.”
Footnote: “Farmers are cautioned to examine samples
of the seed before purchasing. The names and addresses are
given for the convenience of farmers and the Station should
not be held responsible for the quality of the seed.”
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Mikado. Address: Dep. of Soils
and Crops, Purdue Univ. Experiment Station.
525. Woodhouse, E.J.; Taylor, C. Somers. 1913. The varieties
of soy beans found in Bengal, Bihar, and Orissa and their
commercial possibilities. India Department of Agriculture,
Memoirs. Botanical Series 5(3):103-76. March. Plus 4 plates
on unnumbered pages. Also published as a book in Calcutta
by Thacker, Spink & Co. and in London by W. Thacker &
Co. 28 cm. [15 ref]
• Summary: Contents: 1. Introductory. 2. Nomenclature. 3.
Varietal characters of soy beans: Habit, foliage, pubescence,
flower (morphology, pollination, extent of natural crossing),
pods, seeds (morphology), seeds (composition; black,
yellow, and chocolate seeded varieties grown by the authors
from seed obtained in 1909; the back varieties contained
significantly more nitrogen/protein and less oil), maturity,
diseases. 4. Description of types: Kala Bhetmas, Safed
Bhetmas, Lal Bhetmas, Barmeli Bhetmas, Nepali Bhetmas
(obtained from Kalimpong and tested at Sabour in 1911).
5. Distribution. 6. Cultivation. 7. Yield. 8. Price. 9. Uses:
Food-stuff, bean sauce (soy, or shoyu), chiang or miso,
tou-fu (tofu), soy beans as a green vegetable, oil (for use in
England in soap-making, or in China “as an illuminant, as a
substitute for lard in cooking, though it is inferior to rapeseed
and sesamum oil for this purpose, as a lubricant for greasing
cart axles, or for waterproofing cloth”), cake and flour. 10.
General conclusions.
“In 1909 the survey work on the crops of Bengal was
commenced, and in July of that year a number of trial
plots of the chief pulse crops of the Province were sown
for identification and field study. Among these were three
samples of Bhetmas, of which one sample of black-seeded
Bhetmas, received from the Settlement Officer, Bhagalpur,
was found to be pure for seed characters... All the plots did

well and were identified as varieties of the Soy Bean, but
in October it became apparent that the black-seeded type
differed from the other two in having darker bullate leaves
and a more prostrate habit...
“In 1910 the seed of the single plants which had been
analysed was sown together with some samples obtained
by Mr. A.C. Ghosh from the Kurseong bazar [bazaar]... a
distinctly earlier black seeded form was obtained from a plot
(E256 of 1910) grown from seed collected at the Bankipur
Exhibition. The trial plots of the seed from Kurseong failed.”
“In 1911... the success of the plots of the acclimatized
American varieties induced us to exchange seeds of the
Bengal types with Mr. Piper, of the United States Plant
Industry Bureau, who kindly supplied us with seed of
the varieties, Barchet, Duggar, Haberlandt, Hollybrook,
Mammoth, Pekin [Peking], Pingshu. Another attempt was
made to cultivate at Sabour the varieties grown in the
Sikkim Himalayas, and plots of the Nepali, Barmeli, black
seed, greenish yellow seed and chocolate seed varieties
were obtained from Mr. Goodwin, Superintendent of the
Kalimpong Homes Farm, and grown successfully at Sabour”
(p. 104-05). Note 1. This is the earliest document seen (Aug.
2013) that spells the soybean variety named “Peking” as
“Pekin.” This spelling also appeared in Cuba in 1920 (3
documents), in Argentina in 1922, and in the United States in
1925 (in Alaska, see Georgeson 1925).
Concerning seed morphology (p. 114-15): The weight of
100 seeds in some of the American varieties such as Barchet,
Pekin and Pingshu have remained approximately constant,
whereas others, such as Duggar, Hollybrook and Mammoth
have decreased in weight more or less considerably during
the past season. The Nepali type has decreased in weight
from 24.4 grams to 12.8 grams per 100 seeds. The variation
in weight per 100 seeds in the case of varieties cultivated in
new localities would appear to give a good indication of the
adaptability of a variety to its new environment.”
The authors record the results of a large number of
selection experiments which they have carried out with a
view to obtaining early-maturing types rich in oil, and also
deal briefly with the cultivation and uses of soy beans.
Concerning uses (p. 138): “In Bengal, soy beans are
used very little for food as they are said to be too heat
producing. It is usually taken after frying over a heated sand
bath as bhunja, but it is also heated, crushed, and then used
as dal, and also as larua mixed with gur.” In the “Soya Bean
of Manchuria” (1911), Shaw states that soy beans can also be
used to make bean sauce or shoyu, chiang or miso, and toufu (tofu). They can also be used to make oil, cake, and flour.
“General conclusions (p. 140): At the present time, Soy
Beans are grown to a slight extent only in the Darjeeling hills
and to no appreciable extent elsewhere although satisfactory
yields have been obtained in the experiments conducted by
the Agricultural Department in both these areas. We may
ascribe the present unpopularity of the crop to the following
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reasons. For export the price offered in Calcutta is not yet
sufficiently attractive; as a food-stuff it is more potent than
the ordinary pulses to which the people are accustomed;
as a crop for growth in the plains it has the disadvantage
of occupying the land during two seasons, it may suffer
from waterlogging during the rains, and requires plenty of
moisture in October, and it harbours rats during the last two
months of its growth. These objections do not appear to us
by any means unsurmountable [insurmountable]... The use
of Soy Beans for food could be extended if the educated
classes once appreciate its value as an addition to a rice diet,
and experiment with its preparation for food on the lines
suggested.”
“Its cultivation in the hills would probably be largely
extended on the present lines as soon as the price reached
a satisfactory figure. It only remains to say that our work
is being continued on the lines indicated in this paper with
a view to isolating early maturing types possessing a high
yield of oil.”
Contains many tables (the 13 tables before page 143 are
unnumbered, and many contain no caption), mostly showing
the composition of various black, yellow, and chocolate
soy beans and the history of descendants of various singly
selected plants. Black soy beans contain on average 6.72%
nitrogen and 13.52% oil. Yellow soy beans contain 5.61%
nitrogen and 16.99% oil.
Note 2. Therefore black soy beans contain 19.8% more
nitrogen [protein] and only 79.6% as much oil as yellow soy
beans. Chocolate-colored soy beans contain 5.57% nitrogen
(the least of all three types) and 17.13% oil (the most of all
three types).
A table titled “Life periods of American varieties of Soy
Beans grown at Sabour, 1911” (p. 124) gives information on
eight varieties: Barchet, Duggar, Haberlandt, Hollybrook,
Mammoth, Pekin, Pingshu, and Riceland. For example,
Duggar: Origin: S.P.I. No. 17268C. Date of planting: July 12,
1911. Date of harvesting: Oct. 11. Life period at Sabour: 91
days. Life period in the U.S.A.: 110-120 days.
Another table titled “Yield of the types of soy beans
found in Bengal, Bihar, and Orissa” (p. 135) lists 8 varieties,
and for each: Where grown, dates of sowing, area sown,
approximate yield in lbs/acre, corresponding yield (on
unmanured land) in mds., srs., and chtks. [mds. = maunds;
1 maund = 82.28 pounds or 37.32 kg; srs. = seers; 1 seer
= 2.05 pounds; chtks. = chittaks or chittacks or chattaks or
chattacks; 1 chittak [also chattak or chattack] = 1/16 seer =
900 grains = about 2 ounces], and remarks. Two trials gave
yields of more than 2000 lb/acre (2,189 lb from the variety
Nepali in Kalimpong, and 2,164 lb for a Chocolate variety at
Bankipur Farm). Seven additional trials gave yields of 1,000
to 1,400 lb/acre.
Numbered tables (starting on p. 143) show: (1) Black
soy beans: The history of descendants of various single
selected plants. (2) Yellow soy beans (Type 3): The history of

descendants of various single selected plants. (3) Chocolate
soy beans (Type 4): The history of descendants of various
single selected plants. (4) Variations in 24 plots grown
from each plant descended from sowing of seed from the
single plant No. 94c. (5) Detailed table showing the results
obtained from 150 samples of black soy beans analysed
in 1911 (p. 146-55). (6) Detailed results obtained in 1911
with 150 samples of yellow soy beans (Type 3) (p. 155-64).
(7) Detailed results obtained in 1911 with 152 samples of
chocolate soy beans (Type 4) (p. 165-74). (8) Life periods of
Bengal varieties of soy beans grown in Bengal.
Photos on unnumbered pages near the end show: (1)
Type I–”Late Black-seeded” soybean variety, photographed
28 Oct. 1911. (2) Type V–Barmeli variety. (3) Type VI–
Nepali variety on left, and Type IIIa–”Upright long branched
greeny yellow seeded variety on right.” (4) Barchet variety,
photographed 30 Oct. 1911.
Four graphs on the last page show the distribution of
chocolate, black, and yellow soybeans according to both
their nitrogen and oil contents.
Note 3. This is the earliest document seen (Oct. 2010)
that clearly refers to the cultivation of soybeans in Bengal
(probably later Bangladesh). Address: Economic Botanist to
the Government of Bihar and Orissa, India.
526. Williams, C.G.; Welton, F.A. 1913. Cooperative tests
with soybeans in 1912. Ohio Agricultural Experiment
Station, Circular No. 132. 11 p. April 2.
• Summary: This Circular begins: “In the spring of 1912
the Station distributed a quantity of soybeans. In general the
plan followed was two-fold: To farmers who wished to make
a comparison of varieties and who were willing to make
out and return a brief report of same, the Station furnished
free seed of a few of its most promising varieties for a test
in small plots (size, two to four square rods). To those who
wished to experiment with the crop, but who did not care to
conduct a variety test, the Station sold beans in lots not to
exceed one bushel. With one exception, all the seed sold was
of the Medium Green variety.
“Thirty-two cooperators, representing twenty-one
counties, have submitted reports, a brief summary of which
is here presented. For the most part the farmers reporting
were without experience in growing soybeans. The results
are both interesting and, in the main, encouraging. All the
reports the Station received are included, without regard to
their success or failure.
“The reports are here arranged in alphabetical order
according to counties.”
Of the 32 tests reported, 8 would be classed as failures.
The successful crops range in yield from 8 to 28 bu/acre on
areas of one or more acres. Some of the plot yields reached
50 bu/acre. The common grain drill was generally used
for planting in rows 21 to 42 inches apart. The best yields
came from rows 21-28 inches apart. The mowing machine
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with side-delivery attachment was the favorite implement
for harvesting. The threshing was generally done with the
common grain separator, using blank concaves. Several
report a good many split beans. The secret of avoiding the
splitting of beans in threshing is in the use of special pulleys
to reduce the speed of the cylinder without slowing down the
balance of the separator. Address: Wooster, Ohio.
527. Morse, W.J. 1913. Re: Your request for varieties of Soy
beans. Letter to Prof. B.A. Madson, College of Agriculture,
Experiment Station, Berkeley, CA, April 4. 1 p. Typed,
without signature (carbon copy).
• Summary: “Dear Sir: I have your letter of March 27th
advising that you desire to secure if possible small amounts
of a number of varieties of Soy beans for a varietal trial this
season. I am taking pleasure in sending you today one pound
each of the following varieties:
“Auburn #32909
“Cloud #16790
“Ito San #17268
“Taha #21999
“Swan #22379
“Mammoth #31867
“Peking #32907
“Guelph #17261
“Virginia #32906
Haberlandt #34924
“With regard to the list of varieties enclosed by you I
regret to say that I was unable to supply the Meyer, Duggar,
and Austin varieties as our supply is exhausted.
“Yours very truly, Scientific Assistant. (Enclosure)”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. Ala.–Calif. Box no. 2.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Scientific Assistant, Forage Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
528. Northern Territory Times and Gazette (Darwin, NT,
Australia). 1913. The farm: The soya bean. Remarkable
results recorded. April 24. p. 3.
• Summary: A good overview of world developments.
Contents: Introduction. The trade in [soya] beans
(worldwide). Use as a stock food. As a restorative crop.
Trials in Australia (at Queensland and Victoria). Illustrations
(line drawings) show: (1) A soya bean plant (above ground
portion). (2) The root system of a soya bean plant, showing
root nodules that fix nitrogen in the soil from the air.
The article begins: “The extraordinary increase in the
Soya bean trade during the past few years is one reason why
this crop should be thoroughly tested. An other reason is that

the Soya bean has been proved to be a staple legume and a
restorative crop for profitable growth in rotation with maize”
(?).
The section titled “Trials in Australia” states: “The soya
bean has been hailed as one of Australia’s coming crops.
From experiments made ‘wonderful results in Queensland’
and ‘encouraging tests in Victoria’ are reported. In Victoria
30 lbs. of seed to the acre was used, and at Cheltenham
up wards of 13½ tons of green soy fodder per acre was
obtained, and 10 tons per acre at Ballarat. Special sowings
were made at Cheltenham on 10th October, and were cut
for green fodder on 27th February. The following yields
were obtained:” A table shows the yield per acre from four
varieties.
“Ito San (yellow): 12 tons, 3 cwt, 54 lbs.
“Baird (brown): 12 tons, 10 cwt, 10 lbs.
“Brownie (brown): 11 tons, 6 cwt, 92 lbs.
“Ito San (yellow): 11 tons, 6 cwt, 96 lbs.”
529. Morse, W.J. 1913. Re: Soy bean hybrids, mottling, and
cross pollination. Letter to Mr. C.O. Cromer, Associate in
Crops, Purdue University, Lafayette, Indiana, April 29. 2 p.
Typed, without signature (carbon copy). [1 ref]
• Summary: “Dear Sir: Your letter of April 24th and sample
packages of three varieties of soy beans sent to Professor
C.V. Piper have been handed to me for attention.
“The variation in color of the seeds or rather mottling
is due to cross pollination. Until about six years ago it was
generally supposed that natural hybrids of the soy bean did
not occur. About that time it was noted in the bulk seed
gathered at Arlington Farm [Virginia] that there occurred
mottled colored seeds such as smoky green and smoky
yellow, brown and yellow, black and yellow, black and
green, etc. These seed are carefully saved and sown the next
year. The result was rather a diverse progeny showing that
the seed were of hybrid origin.”
Morse then refers Cromer to: Piper, Charles V.; Morse,
W.J. 1910. “The soy bean: History, varieties, and field
studies.” USDA Bureau of Plant Industry, Bulletin No. 197.
84 p. Dec. 31. There (p. 20-21) “you will find the matter
of pollination and hybridization of the soy bean taken up
briefly.” The soy bean flower is completely self fertile; cross
pollination–which is quite infrequent–is brought about by
bees and other insects that visit the flowers.
“With regard to the Ito San variety being a sport of the
Early Brown variety, I will say that the Early Brown is a
selection out of the Early Yellow which is another name for
the Ito San. The Early Brown was originally obtained by
your station from Mr. E.F. Diehl, Leesburg, Indiana, who
made the Brown selection out of the Early Yellow.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 269
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#3.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Scientific Asst., Bureau of Plant
Industry, Washington, DC.
530. USDA Bureau of Plant Industry, Inventory. 1913. Seeds
and plants imported during the period from January 1 to
March 31, 1912. Nos. 32369 to 33278. No. 30. 99 p. June 12.
• Summary: Soy bean introductions: Glycine hispida
(Moench) Maxim.
“32491-32655. Seeds secured by Mr. C.V. Piper, of
the Bureau of Plant Industry. Received November, 1911.
Numbered February 1, 1912. Quoted notes by Mr. W.J.
Morse, of the Bureau of Plant Industry.
“32491-32598. From Calcutta, India. Received
November 17, 1911, from the Economic Botanist.
“32491-32533. ‘These are black with small seeds and
appear identical as to seeds with S.P.I. Nos. 24678 to 24689
received from India in 1909.
“32491. ‘Reg. No. 32045. From Purtabghur, United
Provinces.’
“32492. ‘Reg. No. 32046. From Sultanpur, United
Provinces.’
“32493. ‘Reg. No. 32047. From Lucknow, United
Provinces.’
“32494. ‘Reg. No. 31577. From Patna Division.’
“32495. ‘Reg. No. 32175. From Nocha, Farukhabad,
United Provinces.’
“32496. ‘Reg. No. 32176. From Bahadurpur,
Farukhabad, United Provinces.’
“32497. ‘Reg. No. 32177. From Ismail Digon,
Farukhabad, United Provinces.’
“32498. ‘Reg. No. 32178. From Pasgawn, Kheri, Oudh,
United Provinces.’
“32499. ‘Reg. No. 32179. From Bijna, Kheri, United
Provinces.’
“32500. ‘Reg. No. 32180. From Sansarpur, Kheri,
United Provinces.’
“32501. ‘Reg. No. 32501. From Chandeswa, Sitapur,
United Provinces.’
“32502. ‘Reg. No. 32182. From Bhagantipur, Sitapur,
United Provinces.’
“32503. ‘Reg. No. 32183. From Nimkhar, Sitapur,
United Provinces.’
“32504. ‘Reg. No. 32184. From Kauta, Unao, United
Provinces.’
“32505. ‘Reg. No. 32185. From Lalopur, Unao, United
Provinces.’
“32506. ‘Reg. No. 32186. From Mahanadpur, Unao,
United Provinces.’
“32507. ‘Reg. No. 32187. From Sanksoha, Basantpur,
Futteghur, United Provinces.’
“32508. Reg. No. 32188. From Bahndolpur, Futteghur,

United Provinces.’
“32509. Reg. No. 32189. From Khera Khurd, Mainpuri,
United Provinces.’
“32510. ‘Reg. No. 32190. From Lakhoura, Mainpuri,
United Provinces.’
“32511. ‘Reg. No. 32191. From Mainpuri, United
Provinces.’
“32512. Reg. No. 32192. From Jaimoi, Mainpuri, United
Provinces.’
“32513. ‘Reg. No. 32193. From Nasipur, Mainpuri,
United Provinces.’
“32514. ‘Reg. No. 32194. From Tiswahisor, Hurdoi,
United Provinces.’
“32515. ‘Reg. No. 32195. From Atwa Karsot, Hurdoi,
United Provinces.’
“32516. ‘Reg. No. 32196. From Sanwaria, Hurdoi,
United Provinces.’
“32517. ‘Reg. No. 32197. From Aslapur, Hurdoi, United
Provinces.’
“32518. ‘Reg. No. 32198. From Jaipura, Hurdoi, United
Provinces.’
“32519. ‘Reg. No. 32199. From Naira, Hurdoi, United
Provinces.’
“32520. ‘Reg. No. 32200. From Barch, Etawah, United
Provinces.’
“32521. ‘Reg. No. 32201. From Bhoiya, Etawah, United
Provinces.’
“32522. ‘Reg. No. 32202. From Karayee, Etawah,
United Provinces.’
“32523. ‘Reg. No. 32203. From Nangawan, Etawah,
United Provinces.’
“32524. ‘Reg. No. 32204. From Etawah, United
Provinces.’
“32525. ‘Reg. No. 32205. From Etawah, United
Provinces.’
“32526. ‘Reg. No. 32209. From Shikohabad, United
Provinces.’
“32527. ‘Reg. No. 32210. From Bewar, United
Provinces.’
“32528. ‘Reg. No. 32211. Lakhimpur, United
Provinces.’
“32529. ‘Reg. No. 32212. From Langawar, United
Provinces.’
“32530. ‘Reg. No. 32213. From Panhar, United
Provinces.’
“32531. ‘Reg. No. 32399. From Jaunpur, United
Provinces.’
“32532. ‘Reg. No. 32874. Bhatmas. From Darjiling’
[Darjeeling].
“32533. ‘Reg. No. 31565. From Kalimpong, Darjiling.’
“32534-32538. ‘Black, speckled with brown. In size and
shape the seed is identical with S.P.I. Nos. 32491 to 32533.’
“32534. ‘Reg. No 31785. From Poona, Bombay. Black,
very similar to Nuttall, S.P.I. No. 17253.’

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 270
“32535. ‘Reg. No. 34013. From Gurwhal, United
Provinces.’
“32536. ‘Reg. No. 32206. From Chakrata, Dehra Dun,
United Provinces.’
“32537. ‘Reg. No. 30030. From Kashmir.’
“32538. ‘Reg. No. 31704. From Simla, Punjab’ [India].
“32539-32541. ‘These are brown with medium-sized
seed and very similar to S.P.I. No. 20011B.’
“32539. ‘Reg. No. 32208. From Chakrata, Tahsil, Dehra
Dun, United Provinces.’
“32540. ‘Reg. No. 32372. From Kashmir.’
“32541. ‘Reg. No. 31702. From Simla, Punjab.’
“32542. ‘Reg. No. 31567. From Kalimpong, Darjiling.
Brown, similar to S.P.I. No. 24673.’
“32543. ‘Reg. No. 32873. From Darjiling; very similar
to S.P.I. No. 32542.’
“32544. ‘Reg. No. 32032. From Kalimpong, Darjiling.
Brown, quite similar to S.P.I. No. 17258.’
“32545. ‘Reg. No. 31701. From Kangra, Punjab [India].
Seed olive yellow, small, much flattened, with burnt-umber
hilum.’
“32546. ‘Reg. No. 32870. Bhatmas. From Darjiling.
Olive yellow, medium small with burnt umber hilum.’
“32547. ‘Reg. No. 32872. Bhatmas. From Darjiling.
Straw yellow, medium small, much flattened, hilum russet
colored.’
“32548. ‘Reg. No. 32543. From Kilburn & Co.,
Calcutta. Olive yellow, identical with S.P.I. No. 26160.’
“32549. ‘Reg. No. 31787. From Poona, Bombay. This
sample contains olive-yellow seed, similar to S.P.I. No.
19186, a straw-yellow seed, very similar to S.P.I. No. 17273.’
“32550. ‘Reg. No. 32265. From Kachin Hills, Burma.
Straw colored with very small flattened seed, and hilum
burnt umber.’
“32551. ‘Reg. No. 31568. From Kalimpong. Olive
yellow with dark-brown hilum; similar to S.P.I. No. 24704 in
size and shape’
“32552. ‘Reg. No. 31781. From Poona, Bombay. Olive
yellow, with slate-colored hilum; similar in size and shape to
S.P.I. No. 24704.’
“32553. ‘Reg. No. 31790. From Poona, Bombay. Very
similar to S.P.I. No. 26160.’
“32554. ‘Reg. No. 31782. From Poona, Bombay. Very
similar to S.P.I. No. 32552.’
“32555. ‘Reg. No. 32406. From a Chinese dealer of
Tiretti Bazaar, Calcutta. Very similar to S.P.I. No. 26160.’
“32556. ‘Reg. No. 31703. From Simla, Punjab. Quite
similar to S.P.I. No. 22901.’
“32557. ‘Reg. No. 31617. From Shillong. Straw yellow
and brown seed. Identical with S.P.I. No. 24672.’
“32558. ‘Bhatmas Reg. No. 32871. From Darjiling.
Straw yellow with very dark-brown hilum; similar to S.P.I.
No. 24697 in size and shape.’
“32559. ‘Reg. No. 31615. From Bhamo, Burma. Straw

yellow, very similar to S.P.I. No. 17269.’
“32560. ‘Reg. No. 31779. From Poona, Bombay. Straw
yellow, very similar to S.P.I. No. 32560.’
“32561. ‘Reg. No. 31778. From Poona, Bombay. Straw
yellow, identical with S.P.I. No. 32560.’
“32562. ‘Reg. No. 31786. From Poona, Bombay. Straw
yellow, seed identical with S.P.I. No. 24702.’
“32563. ‘Reg. No. 32405. From Chinese dealer of Tiretti
Bazaar, Calcutta. Straw yellow, seed quite similar to S.P.I.
No. 17278.’
“32564. ‘Reg. No. 31776. From Poona, Bombay. Straw
yellow, very similar to S.P.I. No. 24696.’
“32565. ‘Reg. No. 31777. From Poona, Bombay. Straw
yellow, identical with S.P.I. No. 32564.’
“32566. ‘Reg. No. 32583. From Madras Museum,
Government farm, Trivandrum. Straw yellow, very similar to
S.P.I. No. 24699.’
“32567. ‘Reg. No. 31789. From Poona, Bombay. Straw
yellow, identical with S.P.I. No. 24699.’
“32568. ‘Reg. No. 31780. From Poona, Bombay. Straw
yellow, very similar to S.P.I. No. 24699.’
“32569. ‘Reg. No. 31783. From Poona, Bombay. Straw
yellow, identical with S.P.I. No. 24702.’
“32570. ‘Reg. No. 31788. From Poona, Bombay. Straw
yellow, identical with S.P.I. No. 24702.’
“32571. ‘Reg. No. 31619. From Lashio, Hsenvi State,
Northern Shan States, Burma. Straw yellow, very similar to
S.P.I. No. 3259.’
“32572. ‘Sudawpa. Reg. No. 31173. From Ruby Mines,
Upper Burma. Straw yellow, nearly identical with S.P.I. No.
17269.’
“32573. ‘Reg. No. 31784. From Poona, Bombay. Straw
yellow. Very similar to S.P.I. No. 14954.’
“32574. ‘Pe-nga-pi. Reg. No. 32043. From Lashio,
Northern Shan States, Burma. Straw yellow, with very small
seed elliptical in shape and hilum russet colored.’
“32575. ‘Reg. No. 32214. From Myitkyina, Burma.
Straw yellow, identical with S.P.I. No. 30574.’
“32576. ‘Reg. No. 31803. From Naga Hills, Assam.
Straw yellow, very similar to S.P.I. No. 14954.’
“32577. ‘Reg. No. 31803. From Naga Hills, Assam.
Straw yellow, identical with S.P.I. No. 30576.’
“32578. ‘Reg. No. 31626. From Tiddim, Chin Hills,
Burma. Straw yellow, very similar to S.P.I. No. 24674.’
“32579. ‘Reg. No. 31566. From Kalimpong. Straw
yellow, identical with S.P.I. No. 24674.’
“32580. ‘Reg. No. 31569. From Kalimpong. Straw
yellow, very similar to S.P.I. No. 24674.’
“32581. ‘Reg. No. 33216. From Myitkyina, Burma.
Straw yellow, very similar to S.P.I. No. 32580.’
“32582. ‘Reg. No. 31252. Pyin. From Maubin, Lower
Burma. Straw yellow, with small seeds much flattened and
brown hilum.’
“32583. ‘Reg. No. 31251. From Katha, Burma. Straw
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yellow, identical with S.P.I. No. 32582.’
“32584. ‘Reg. No. 32075. From Myitkyina, Burma.
Straw yellow, with brown hilum, similar to S.P.I. No. 32574,
in size and shape.’
“32585. ‘Reg. No. 31426. From Nagpur, Central
Provinces. Straw yellow, very similar to S.P.I. No. 32582.’
“32586. ‘Reg. No. 32217. From Myitkyina, Burma.
Straw yellow, very similar to S.P.I. No. 32584.’
“32587. ‘Reg. No. 31249. From Thaton, Upper Burma.
Straw yellow, very similar to S.P.I. No. 32584.’
“32588. ‘Reg. No. 32215. From Myitkyina, Burma.
Straw yellow, very similar to S.P.I. No. 32584.’
“32589. ‘Reg. No. 31616. From Lower Chindwin,
Burma. Straw yellow, similar to S.P.I. No. 32584.’
“32590. ‘Reg. No. 32074. From Katha, Burma. Straw
yellow, similar to S.P.I. No. 32580.’
“32591. ‘Reg. No. 31614. From Mandalay, Burma.
Straw yellow, similar to S.P.I. No. 32580.’
“32592. ‘Reg. No. 32592. From Gurhwal, United
Provinces. Straw yellow, similar to S.P.I. No. 32580.’
“32593. ‘Reg. No. 31574. From Haka, Chin Hills,
Burma. Straw yellow, identical with S.P.I. No. 24672.’
“32594. ‘Reg. No. 32029. From Kashmir. Straw yellow,
identical with S.P.I. No. 22901.’
“32595. ‘Reg. No. 32373. From Kashmir. Straw yellow,
identical with S.P.I. No. 32594.’
“32596. ‘Reg. No. 32012. Yields 12.55 per cent of oil.
From Gurwhal, United Provinces. Straw yellow (cloudy), in
size and shape similar to S.P.I. No. 32594.’
“32597. ‘Reg. No. 31250. Pe-kyat or Pe-bok. From
Mandalay. Straw yellow, very similar to S.P.I. No. 32594.’
“32598. ‘Reg. No. 32207. From Chakrata, Tahsib, Dehra
Dun, United Provinces. Straw yellow, very similar to S.P.I.
No. 32596.’
“32648-32649.
“32648. ‘Dull black, identical with S.P.I. No. 16790B, a
selection from Cloud, S.P.I. No. 16790.’
“32649. ‘Straw yellow, very similar to S.P.I. No. 24695.’
“32890-32891. From Blacksburg, Va. [Virginia]. Grown
by the Virginia Agricultural Experiment Station. Received
February 27, 1912. Seeds of the following; quoted notes by
Mr. W.J. Morse:
“32890. ‘Duggar. Grown under No. 17268C at the
Virginia Experiment Station, Blacksburg, Va., 1911. A field
mass selection at Arlington Experimental Farm in 1907 out
of S.P.I. No. 17268, Ito San. An olive-yellow seeded variety
of medium maturity found especially promising in Alabama
and Virginia.’
“32891. ‘Austin. The progeny of S.P.I. No. 17263 grown
under No. 17263 at Virginia Experiment Station, Blacksburg,
Va., 1911; originally from S.P.I. No. 6397 from Pingyang
[Pyongyang / P’yongyang], Korea. This variety was also
distributed under Agrostology No. 1539. A late olive-yellow
seeded variety found especially promising in Virginia,

Tennessee, and southern Pennsylvania.’
“32906-32909. The following list represents some
promising varieties of soy beans grown in quantity at the
Arlington Experimental Farm, Virginia, in 1911. Numbered
March 4, 1912, for convenience in recording distribution.
Seeds of the following; quoted notes by Mr. W.J. Morse:
“32906. ‘Virginia. Grown under No. 19186D. A pure
field selection at Arlington farm in 1907 out of S.P.I. No.
19186, from Newchwang, Manchuria, 1906. A medium-late
brown-seeded variety of considerable promise.’
“32907. ‘Peking Grown under No. 17852B. A pure field
selection at Arlington farm in 1907 out of S.P.I. No. 17852,
Meyer, from Peking, China. A medium-late variety with
small black seeds. Very prolific and especially promising as a
hay variety.’
“32908. ‘Chestnut. Grown under No. 20405B. A field
mass selection at Arlington Experimental Farm in 1907 out
of S.P.I. No. 20405, Habaro, from Khabarovsk, Siberia,
1906. A medium-early brown-seeded variety of promise in
the more northern States.’
“32909. ‘Auburn. Grown under No. 21079A. A field
mass selection at Arlington Experimental Farm in 1907 out
of S.P.I. No. 21079, Shingto, from Tieling, Manchuria, 1907.
A black-seeded variety in Pennsylvania and New York.’”
Address: Washington, DC.
531. Parker, T.B. 1913. Leguminous crops in North Carolina.
North Carolina Department of Agriculture, Bulletin
(Raleigh) 34(7):1-56. July. Whole No. 186. [3 ref]
• Summary: This Bulletin begins: “The aggressive campaign
that has been waged for the past few years in the interest of
better farming by the use of legumes has not been without its
reward. As farmers have become better acquainted with these
crops and as they have more fully understood their economy
in crop production, the greater has grown the demand for
information about them. Nor is this surprising, for when we
recognize the value of cover crops, and the advantage of
legumes as cover crops, as preventers of erosions, conservers
of plant food which might otherwise be leached out of the
soil; and, also their power to add to the supply of plant food,
deepen the soil and add to its supply of humus; to improve
its physical condition, and, in addition, their value as hay and
grazing crops, to the progressive farmer they become very
interesting.”
This Bulletin discusses all the leguminous crops that
are grown in North Carolina including many types of
clover, vetches, cow peas, velvet beans, etc. “Soy beans” are
discussed mainly on pages 49-53 as follows:
“The Soy bean, also known as Japan pea and Soja bean,
is another of the good things that have come to us from
Asia. The writer first grew it in 1872. It was then known
as Japan pea. But its real worth and value have not been
appreciated by us until within the last few years. The high
price of cow peas has given the soy bean an introduction in

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 272
many counties of the State where it was hitherto unknown. It
is an exceedingly valuable acquisition to our hay and forage
crops. It also yields large crops of beans in the black soils
of the eastern part of the State. I have had farmers tell me
they could make as many as 35 to 40 bushels of beans per
acre. Of course those are exceptional yields, but it shows the
possibilities of the soy bean. It makes hay of the finest and
most nutritious quality. In fact it has a higher feeding value
than cow pea hay, which is saying a good deal for it. As a
forage crop, especially for hogs, it is exceptionally fine. For
best results the hogs should be turned on them about the time
the bean in the pod has reached its full size, and before it
begins to harden, while the leaves are still green. The hogs
will first eat the leaves, then the remainder of the plant until
there is only the hard stalk left.
“While soy beans are best adapted to the eastern part of
the State they also do well in the Piedmont section and in the
mountains. In fact they will do better in the mountains than
the cow pea will, because it can be planted earlier and will
stand frost better than the cow pea. Another advantage the
soybean has over the cow pea in the cow pea wilt section is
it is more resistant to wilt than the cow pea. Good crops of
soy beans can be grown where the cow pea wilt exists, but in
doing so you prolong the time of getting rid of the wilt.”
“Fig. 32 [photo].- A plant of the Mammoth variety of
soybean, showing its characteristic habit of growth. Height,
40 inches. From Farmers Bulletin, 372.
“Varieties: There are probably 40 to 50 varieties of
soybeans, but we are interested in those now known to be
best adapted to the soil and climate of our State, which are
Mammoth Yellow and Hollybrook. A brown variety has been
introduced into the eastern part of the state within the past
two or three years and is giving satisfaction, but I do not
know the name of it. The Mammoth is more largely grown
in this state than all other varieties, but is later in maturing
than the Hollybrook, therefore where the seasons are short it
would be advisable to plant the Hollybrook. The Hollybrook
is also a yellow seeded variety, the seed smaller and the
growth not as rank as the Mammoth. Doubtless some of the
other promising varieties will soon be tried out at the Test
Farms and the results made known to our farmers.
“Fig. 33 [photo].–A man standing in a field of the
Mammoth variety of soybean in North Carolina. Farmers
Bulletin 372, USDA.”
“Preparation of the Soil: Soy beans require good
preparation of the soil. Slipshod preparation usually results
in either a failure of the crop or a very much diminished
yield. They can be either sown broadcast at the rate of a
bushel per acre or planted in rows and cultivated. The latter
plan gives best results. The rows should be from 2% to 3 feet
apart and the beans planted in hills of three or four beans
every 6 or 8 inches, or distributed along the row at the rate
of one bean every 2 or 3 inches. The locality in which they
are planted, the soil and drainage, should govern the width of

the rows and also the distance the beans are in the row. In the
rich black soils of the eastern part of the State the distance
should be greater than in the central or western part of the
State. They should not be covered over an inch deep. Early
planting usually gives better results than late plantings. Care
should be exercised in securing seed for planting. It is not
safe to plant seed that have been carried over a year. They
deteriorate very rapidly. Unless properly cared for when
first harvested they will heat and their power of germination
will be weakened. In purchasing seed buy only bright plump
seed, the viability of which is guaranteed. In the eastern and
central part of the State they can be planted from April to the
middle of July, but the April and May plantings will be more
satisfactory. As soil improvers they do not rank with the cow
pea when cut for hay. This is because they can be harvested
much cleaner than cow peas and also their root system is
not as large as that of the cow pea. But if the crop is to be
plowed under it is probable the results will equal those of the
cow pea.
Fig. 34 [illustration].–Roots of soybean showing
nodules. U.S. Bulletin No. 214.
“Soy Bean Hay: Soybean hay when cut at the proper
stage of growth and well cured is relished by all kinds of
stock. I have never fed hay that was eaten more readily than
a good quality of soybean hay. The beans in the pod should
be about half or three-fourths grown when cut for hay. At
that time the leaves are still green and will not readily fall
off in handling the hay. Cut after the dew is off and let lie
until the afternoon. Rake into windrows and remain until the
next afternoon. Then put into tall cocks and let them alone
until they get quite warm. Then spread for a few hours until
cool and stack or put into the barn. This plan was given to
me by a farmer who lives in the soybean territory of eastern
North Carolina, who said the heating process in the cock had
a tendency to soften the stalk and to make the hay of better
quality. The plan for curing cow pea hay given in another
part of this Bulletin will also answer for soy beans.
“Fig. 35.–Roots of velvet bean showing nodules. U.S.
Bulletin No. 214
“Inoculation: Soybean bacteria seems to be more widely
distributed than that of any of the legumes, unless it is the
cow pea. Soybeans find natural inoculation in almost any
section of the State; therefore it will be unnecessary to
inoculate for them unless it is known that the bacteria is not
in the soil to be planted. If after growing them one season no
nodules appear on the roots, that is evidence that the bacteria,
are not present in the soil and that inoculation is needed: Soil
from a field that has the bacteria or culture for soybeans can
be used. Apply as recommended for the clovers, etc.”
Soy beans are also mentioned briefly on page 4, 6, 7, 11,
45, and 54.
Note: This is the earliest document seen (May 2017)
that clearly refers to the cultivation of soybeans in North
Carolina. This document contains the earliest clear date seen
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for the cultivation of soybeans in North Carolina (1872).
Address: Director of Farmers’ Institutes.
532. Jenkins, E.H. 1913. Soy beans. Connecticut
Agricultural Experiment Station, Bulletin No. 179. 13 p. Oct.
• Summary: Contents: Introduction. The soy bean plant.
Composition of the crop (green forage, soy bean seed vs.
cotton seed meal and linseed meal (O.P. [Old Process]); a
table (p. 5) compares composition and digestibility of soy
beans with that of five other crops). Yield (reported in New
Jersey, Delaware, and Massachusetts). Possible uses in
Connecticut: Catch crop, silage, hay, green manure, for seed.
Varieties: Medium Green, Medium Yellow, Early White, Ito
San, Wilson. As to planting: Inoculation, rate of seeding,
fertilizers. Our own experience.
“This bulletin gives some facts about the crop and the
uses which farmers may make of it, in the belief that it has
a place among paying crops and should at least be tested
carefully in Connecticut.”
“Our own experience: Many years ago we planted soy
beans, on very light, sandy soil of the Montowese plain, with
a moderate amount of phosphate and potash and without
inoculation. The beans grew about a foot high and were a
failure. The next year on the same land they grew waist high
and were very thrifty. No record of yields was kept. In 1910
and 1911 they were grown on the Centerville farm in plots
severally inoculated with various commercial inoculating
cultures, none of which proved very effective, but the second
year’s crop was larger than the first’s, indicating a natural
inoculation of the land. The variety was an early one yielding
1,254 pounds of well dried seed, about 20.9 bushels per
acre and 1,339 pounds of straw, or 64 pounds of straw to the
bushel of grain. The analyses are given on p. 12. In 1912 soy
beans were grown as a cover crop on the Mt. Carmel orchard
(trees set two years). They were planted late, July 20th, and
made unsatisfactory growth. In 1913 the Hollybrook soy
bean was drilled in rows 26 inches apart on June 12th, where
soys had grown the year before.”
A table (p. 13) shows the composition of three soybean
varieties grown at the station in 1913: “304,” Kentucky,
and Hollybrook. The first two were received from L.P.
Nemzek of Gibbsboro, New Jersey. “304” is said to be Ito
San previously grown in Kansas. “Kentucky” is a variety
imported from Manchuria and successfully grown in
Kentucky in 1912.
Photos show: A man standing in a cover crop of soy
beans about 40 inches high (p. 8). Large, abundant nodules
containing nitrogen-gathering bacteria on the roots of a soy
bean plant (p. 10). A man standing in a cover crop of soy
beans next to a crop of buckwheat (p. 11).
Note 1. This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Kentucky.
Note 2. This is the earliest agricultural experiment
station publication seen (May 1996) that uses the word

“soys” to refer to soy beans (p. 10-11). Address: PhD,
Director of the Station and Treasurer, Board of Control, New
Haven, Connecticut.
533. Kentucky: New U.S. domestic soybean variety. 1913.
• Summary: Sources: Jenkins, E.H. 1913. “Soy beans.”
Connecticut Agric. Exp. Station, Bulletin No. 179. 13 p.
Oct. See p. 12-13. A variety named “Kentucky,” received
from L.P. Nemzek of Gibbsboro, New Jersey, was grown for
seed. “Kentucky” is a variety imported from Manchuria and
successfully grown in Kentucky in 1912.
Kaltenbach, D.; Legros, J. 1936. “Soya: Selection,
classification of varieties, varieties cultivated in various
countries.” International Institute of Agriculture (Rome)
Monthly Bulletin of Science and Practical Agriculture
27(4):117T-49T. April. See p. 137T. “Seed coat slightly
glossy; hilum pale brown.” Address: USA.
534. Morse, W.J. 1913. Re: We desire to obtain a supply of
the Tokyo variety of soy beans. Letter to Prof. C.A. Mooers,
Tennessee Experiment Station, Knoxville, TN, Dec. 17. 1 p.
Typed, without signature (carbon copy).
• Summary: “Dear Professor Mooers: We desire to obtain
a supply of the Tokyo variety of soy beans. During my visit
at your station in the fall of 1912, you advised me that one
of your former students was to grow a considerable acreage
of the Tokyo variety the season of 1913. I would appreciate
it very much if you would send me the name of this grower
or any other grower who might happen to have seed of this
variety for sale.
“Very truly yours, Scientific Assistant.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Scientific Assistant, Forage Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
535. Scudder, Henry Desbrough. 1913. Department of
Agronomy, Oregon Experiment Station. Report for the year
ending June 30, 1913. Corvallis, OR: Oregon Experiment
Station. 30 p. See p. 1, 3-5, p. 30. Unpublished typescript.
Dec. 1.
• Summary: The following, written by Henry Desbrough
Scudder, is addressed to Dr. James Withycombe, Director,
Oregon Experiment Station, Corvallis, Oregon: “Dear Sir:
In response to your request for a brief summary of the
experimental work of this department during the year ending
June 30, 1913, I submit the following. Corvallis Station:
Hatch and State Scientific Funds.” Under “2. Experiments
with legumes,” it is stated that “This work has been carried
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on by Prof. Hyslop... (e) Soy Beans. This is third year’s
work on the variety test of soy beans [i.e. they started in
1910] and it has given some promising results. The effort
has been to find a variety that would mature beans in our
cool summer climate. The great value of soy bean meal as
a dairy concentrate made this work seem worth while, as
large amounts of this meal are imported into the state. The
results the first year were very discouraging, as practically
not a single variety matured a single bean. The second year a
few varieties matured some seed and a good many selections
were made. This year the results were a good deal better.
Two varieties, the Chernie and Tashing, matured seed, as did
some of the selections from the previous year. Unfortunately,
owing to the lack of a suitable place for storing and threshing
the vines, practically all of the seed was lost at the end of the
season. Several varieties showed promising production of
green forage for silage use, yielding as high as 4.6 tons per
acre. This trial will be continued as some of the selected seed
still remains.”
Note: This is the earliest document seen (May 2016)
concerning the cultivation of soybeans in Oregon. This
document contains the earliest date seen for the cultivation
of soybeans in Oregon (1910). The source of these soybeans
may have been William Morse of the USDA in Washington,
DC. Address: Agronomist, Oregon Agric. Exp. Station,
Corvallis.
536. Agricultural J. of Egypt (Cairo). 1913. The soya
bean. 2:91-93. Summarized by the Bulletin of the Imperial
Institute. 1913. p. 526.
• Summary: “The following has been communicated by
Mr. Thomas Brown, Director of the Horticultural Section,
Department of Agriculture, Cairo [Egypt].
“The trials in the cultivation of Soya beans, which were
commenced in the year 1911, have been continued during the
present season.
“The crop was sown on May 13 [1912], and the method
of sowing adopted was the same as that followed last year.
The three American varieties, Eltum [sic, Elton], Morse, and
Medium Yellow, were again tried, in addition to the common
yellow kind imported from Manchuria.”
The seeds were sown in heavy black loam soil. A part
of the crop was cut on August 1 and used for fodder, the
yield being nearly 6 tons per acre. It was found that cattle,
sheep, and goats ate the fodder, but that donkeys and mules
would not do so. The remainder of the crop was harvested
on August 31, the following yields of dry seed in lb. per
acre being obtained from the different varieties: Manchurian
[Manchuria?], 1,257; Medium Yellow, 1,596; Eltum, 1,061;
Morse, 1,486. Yields are also given in ardebs per feddan.
An ardeb is 148 kg and a feddan is an Egyptian unit of area
equal to 1.038 acres. These results are better than those
obtained in 1911, and may be due to the fact that the seed
was sown six weeks earlier, or because the land had borne a

crop of peas during the previous winter.
A full-page black-and-white photo (p. 93), titled “Soya
beans grown at Giza,” shows a farmer standing in a large
field of the beans.
537. Agricultural J. of Egypt (Cairo). 1913. Editorial notes:
Soya beans in the summer of 1912. 3:67-68.
• Summary: “In the summer of 1912 four varieties of Soya
Beans were grown at the Department’s garden at Giza. The
results were published in the last number of this Journal.
“A sample of each variety was dispatched on October
10 to the Hull Oil Manufacturing Company, with the request
that they might report as to the commercial value of each
sample.
“The report of the company is printed below.
“The name of the samples are as follows:” A table shows
the sample number, soybean variety name, and yield in
ardebs per feddan.
“1. Medium Yellow, 5 ardebs.
“2. Eltum [Etum?], 3.1 ardebs
“3. Morse, 4.7 ardebs
“4. Manchurian, 4 ardebs
“Taking the composition of the beans in connection
with the yield per feddan it appears that it will be most
advantageous to cultivate the varieties Medium Yellow and
Morse in Egypt. The percentage of oil and albuminoids are
low in the first named, but this is compensated by the high
yield. The report is eminently satisfactory. The Department
is now studying how the crop may be most profitably used
in this country, whether as a catch crop on good land or as a
pure crop on cheap land.
“These four samples have been analyzed by the Hull Oil
Manufacturing Company, who report as follows:
“’We refer again to the four samples of Soya Beans
cultivated in Egypt which you sent to us on October 10.
“’We have now completed the analyses of these beans
and find that those contained in bags numbered 3 and 4
show a somewhat better test than those contained in bags
numbered 1 and 2.
“’For your information we tabulate the analyses of the
four bags below:”
A table gives the moisture, oil, and albuminoids
[protein] in the oil-free beans for each of the four bags.
“’The moisture is low, about 2-3 per cent below the
average, probably accounted for by the fact of these bags
being only small parcels. A small parcel of Soya Beans will
lose moisture a good deal more quickly than Soya Beans in
bulk. The percentage in oil, especially in Nos. 3 and 4, is
good; the albuminoids are only moderate, and considering
everything we should put their value at about, say, five or ten
shillings per ton above that of Manchurian Soya Beans.’”
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Manchurian. No variety by this
name was ever grown in the USA so far as we are aware.
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538. Clark, George Harold; Malte, M. Oscar. 1913. Fodder
and pasture plants. Ottawa, Canada: Minister of Agriculture.
143 p. + 27 unpaginated color plates. See p. 134-35. Illust.
Index. 26 cm.
• Summary: The section titled “Soy or soja bean (Glycine
hispida Maxim.)” (p. 134-35) has the following contents:
Botanical description. Geographical description. Agricultural
value. Cultural conditions. Varieties. Fodder Seed growing.
Quality of seed.
The soy bean variety Medium Green, which gives a high
yield of both hay and seeds, is best suited to Canada. “The
plant got its name from Soy, a product obtained by a long
and complicated fermentation of a mixture of cooked Soy
Beans, ground wheat and steamed rice or barley, to which
later is added water and salt. Soy is the principal constituent
of Worcester and other sharp sauces.” Concerning fodder:
“The hay is of high nutritional value if the crop is cut at the
proper stage. This is when the pods begin to develop. If they
are advanced, the hay will be woody and unpalatable and
the leaves, which constitute the most nutritious part, will be
shattered. From one and a half to two bushels of seed to the
acre are required when intended for hay.”
The Preface notes that the authors are greatly indebted to
Leonard S. Klinck, B.S.A., Professor of Field Husbandry at
Macdonald College, Quebec, who gave valuable comments,
and to C.A. Zavitz, B.S.A., Professor of Field Husbandry at
the Ontario Agricultural College at Guelph, who has given
the authors much valuable information on fodder and pasture
plants that are of interest in Ontario province.
George Clark was born in 1872. Malte Oscar Malte lived
1880-1933. Address: 1. B.S.A.; 2. Ph.D. Both: Canada.
539. Early Dwarf Green: New U.S. domestic soybean
variety. 1913. Seed color: Green.
• Summary: Sources: Wood (T.W.) & Sons. 1913. Farm
and Garden Guide (Mail order catalog, with order form).
Richmond, Virginia. 96 p. See p. 79. In the section on “Seeds
for the Farm,” a full page is devoted to “Soja Beans–The
king of summer forage crops.” Many varieties are described
including “Early Dwarf Green Soja Beans.”
Herman, V.R. 1919. “Soybeans and cowpeas for North
Carolina.” North Carolina Agric. Exp. Station, Bulletin. No.
241. 40 p. June. See p. 39. Table XXVI lists the soybean
varieties tested at the Trucking Branch Station, Willard,
North Carolina, 1915 and 1916. When grown for seed, Early
Dwarf Green took 110 days to mature and yielded 4.03
bushels per acre (the lowest yield of any variety tested).
When grown for hay, Early Dwarf Green took 85 days to
mature and yielded 1,230 pounds of hay per acre (again the
lowest yield of any variety tested). Address: USA.
540. Smith, Isaac A. 1913. Soy beans and secrets of legume
inoculation. Warren, Indiana: I.A. Smith. 22 p. 20 cm.

• Summary: Contents: Soy beans: Soil and rotation,
special uses and methods, planting, cultivation, harvesting,
threshing, yield of grain, the seed, varieties (the Early
Brown, Ito San, Early Yellow, Hollybrook, Sable, Mammoth
Yellow).
Legume inoculation.
“During the past fourteen years, practical experience and
observation has convinced me that the Soy bean is probably
the best plant known at present to grow protein for domestic
animals in what is known as the corn belt, and second only
to clover as an agent to supply nitrogen to the soil... As
compared with the cowpea, it is hardier, may be planted
earlier in the season, and makes its full plant growth more
quickly” (p. 1).
“When you buy complete commercial fertilizers,
the nitrogen in them is what you pay the big price for at
the rate of 15 to 17 cents per pound. Above every acre of
land to which you apply this fertilizer, there is floating
approximately seventy million pounds of this same element,
as free as the rain that falls in the wet time, in fact so free
that none of your farm plants can use it, without the help
of a third factor stepping in and tying this nitrogen up in
such as shape that your plants may feed on it.” You need to
“transform the exhaustless supply of nitrogen into nitrates,...”
and to do this you need the help of a bacterium (p. 14).
Photos (on unnumbered pages after p. 10) show: (1)
A stalk of soy beans that had a chance to make good. (2)
Select samples of roots with nodules 14 weeks after planting.
Concentrated inoculate [inoculant] used with seed.
Isaac Adoniram Smith was born in 1849. Address:
Warren, Indiana.
541. Stone, Wm. McD. 1913. Price list. Atwater, Ohio. 1 p.
• Summary: Eight varieties of soybeans are listed on this
single gray-green page:
“Ohio 7403 Soybeans
“Ohio 7455 Soybeans
“Peking Soybeans
“Black Beauty Soybeans
“Roosevelt Soybeans
“Medium Green Soybeans
“Ito San Soybeans
“Mammoth Yellow Soybeans [the least expensive
soybean variety at $2.50 per bushel]
For each variety one column gives the following prices:
(1) Per Lb. (2) 10 Lbs. (3) 1/8 Bu. (4) 1 Bu. (5) Per Bu. 5 or
more Bushels. (6) Per Bu. 10 or more Bushels.
At bottom of page:
“Collection of ten packets of Soybeans, each package of
a different variety, at $1.00.
“Soybean-bacteria-inoculated soil, 60 cents per sack,
about 125 lbs. Jute bag free. Small quantities of inoculated
soil at one cent per pound.”
“Wishing you a bumper crop of grain in 1913 we are,
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Yours Truly.”
Note 1. This catalog is owned by Special Collections,
USDA National Agricultural Library, Beltsville,
Maryland. It has been digitized and is available on the
Internet Archive website: https://archive.org/details/usdanurseryandseedcatalog
Note 2. This is the earliest seed catalog or price list seen
(June 2017) that contains the word “soybean.” Address:
Soybean and Corn Specialist, Atwater, Portage Co., Ohio.
542. Wood (T.W.) & Sons. 1913. Farm and garden guide
(Mail order, with order form). Richmond, Virginia. 96 p. 25
cm.
• Summary: In the section on “Seeds for the Farm” (p. 79)
a full page is now devoted to “Soja Beans–The king of
summer forage crops.” The following varieties are described:
“Mammoth Yellow Sojas,” “Black Sojas,” “Early Dwarf
Green Soja Beans,” “Brown Sojas,” and “Hollybrook Early
Sojas.” There are four testimonial letters for Mammoth
Yellow Sojas from: (1) J.H. Highsmith, Pender County,
North Carolina (20 Sept. 1912). (2) J.D. Calton, Wake
County, North Carolina (6 Oct. 1909). (3) E.V. Alexander,
Morgan County, Tennessee (29 Sept. 1910). (4) C.S. Osmer,
Wimico County, Maryland (21 Feb. 1911). Also four
testimonial letters for Hollybrook Early Sojas from: (1) C.C.
Starcher, Rome County, West Virginia (28 Sept. 1912). (2)
Thomas Tobin, Harford County, Maryland (21 Nov. 1908).
(3) John Earhart, Butler County, Ohio (1 Feb. 1909). (4) E.G.
Mead, Howell County, Missouri (5 Nov. 1910).
The letter from C.C. Starcher of West Virginia states:
“I tried three varieties of Soja Beans this season: Mammoth
Yellow, Hollybrook and Dwarf Green. The Mammoth Yellow
made the largest growth. I think that is the best variety when
cut for hay. They also had more nodules on roots. Inoculated
all three varieties with Government inoculation. The
Hollybrook made a larger growth than the Dwarf Green, but
not as large as the Mammoth Yellow. I got more plants from
the amount of seed with the Hollybrook. I think that is a very
good variety for both hay and grain.”
A photo shows a field of soja beans grown in Tennessee.
The caption: “Mammoth Yellow Soja Beans, a splendid
soil improver and the best of summer forage crops.” An
illustration shows a Hollybrook Soja Bean plant in full leaf,
with a cluster of pods in the upper left corner.
This catalog is owned by the Smithsonian Horticulture
Branch Library in Washington, DC. Call number: #015519.
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Early Dwarf Green. Address:
Richmond, Virginia.
543. Zavitz, C.A. 1913. Results of co-operative experiments
in agriculture. Ontario Agricultural and Experimental Union,
Annual Report 34:13-38. For the year 1912. See p. 15, 18,
22.

• Summary: Prof. Zavitz begins: “As Director of the
committee on agricultural experiments... I wish to express
my appreciation of the work and the assistance given by the
other members of the committee, viz., W.J. Squirrell, A.W.
Mason, C.R. Klinck, and A.E. Whiteside. Not many people
realize the large amount of work necessary in successfully
conducting an extensive system of co-operative work...” (p.
13).
A table listing the co-operative experiments in
Agriculture conducted throughout Ontario in 1912 (p. 15),
under “Grain crops” includes “Testing two varieties of Soy,
Soja, or Japanese beans–2 plots.”
In the section on Grain crops, a large table (p. 18) shows
that 2 tests were conducted on “Soy beans.” Early Yellow
(comparative value 100), yielded 1.33 tons/acre of straw
and 18.13 bu/acre (1,088 lb/acre) of grain. Brown (C.V. 76),
yielded 0.84 tons/acre of straw and 13.49 bu/acre (810 lb/
acre) of grain.
The subsection titled “Soy beans” (p. 22) states: “Of the
named varieties which have been grown the Early Yellow
has proven to be one of the best... A selection from the Early
Yellow variety, which has been made at the College, is
giving promising results, and is likely to be superior to the
original variety.” Address: Prof. of Field Husbandry, O.A.C.
[Ontario Agricultural College], Guelph [Ontario, Canada].
544. Parsons (A.A.) & Sons. 1914. Special opportunities:
Seeds (Ad). Hoard’s Dairyman 47(1):29. Jan. 30.
• Summary: “Soy Beans–Nineteen-years, experience in
growing and feeding them. The Auburn, our earliest variety
about 100 days has yielded for us 27 bushels per acre field
test. The Micado [Mikado], about 120 days field test 30
bushels per acre. Either variety $2.50 per bushel. Liberal
discount for large orders. Also inoculated soil for soy beans
at 75 cents per hundred [pounds]. A.A. Parsons & Sons,
Plainfield, Indiana.”
Note: If A.A. Parsons has been growing soybeans for 19
years consecutively, he must have started in 1895. Address:
Plainfield, Indiana.
545. Mooers, Charles A. 1914. The rational improvement
of highland rim soils: Conclusions from six years of field
experiments with various farm crops. Tennessee Agricultural
Experiment Station, Bulletin No. 102. 44 p. Jan.
• Summary: This bulletin is divided into three parts, and
soy beans are discussed in each part. In part one, “Principles
of soil fertility with special reference to the Highland Rim”
(p. 4-13), soy beans are first discussed in the section titled
“Crop rotation” (p. 13) which states that in a long, five-year
rotation, cowpeas or soy beans work well in the second year.
In part two, “Some results of field experiments” (p. 1440), the section titled “Fertility experiments on a very poor
gray-colored soil of the Highland Farm” (Putnam County)
(p. 27), states that soy beans are used in 1910 and 1911 in
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a 3-year rotation with corn in two sections; the fields are
hogged off. A full page table (p. 29) shows the results of the
experiments. “Discussion of results: The experiments afford
a striking demonstration of the rapidity with which even a
poor soil responds to proper treatment. The results show both
the marked increase in yield which may be brought about by
the pasturing off of legumes, such as cowpeas and soy beans,
and the great value of acid phosphate rightly used.”
In the section on “Discussion of results,” the subsection
titled “Cowpeas and soy beans” (p. 33-34) discusses the
importance of inoculation, soy-bean varieties, and fertilizers
(acid phosphate and potash). “On soils of average fertility
only the late and vigorous varieties, such as Mammoth
Yellow, Tokio, and Acme, are advised. The early varieties,
such as Ito San and Haberlandt, which have done extra well
at the Knoxville Station, are advised only for soils of rather
high fertility. On poor land their growth is too dwarfed and
meager.”
In part three, “Crop rotations” (p. 41-44), the section
titled “List of rotations” (p. 41) notes that soy beans are
used in the “General farming–Five-year rotation,” during the
second year, as an alternative to cowpeas. Table IX (p. 42)
shows that in 1914 and 1918 they were fertilized with 300 lb
acid phosphate and 20 lb muriate of potash.
Note: This is the earliest document seen (Oct. 2004) that
mentions “pasturing off” (or “pasturing down”) soybeans.
Address: Chemist and agronomist, Knoxville, Tennessee.
546. Redding, R.J. 1914. Farms and farmers: (2) Growing
cowpeas in cotton field. Atlanta Constitution (Georgia).
March 16. p. 7.
• Summary: “(2) I am not favorably impressed with the
plan of planting cotton and cowpeas in alternate rows... If
anything would give success to the plan it seems to me the
soybeans (Mammoth Yellow) would be best planted about
June 1 to 10... After the first year, follow corn with oats and
cowpeas (or soybeans),...” Address: Col., Griffin, Georgia.
547. Sahr, C.A. 1914. Report of the Assistant Agronomist.
Hawaii Agricultural Experiment Station, Annual Report. p.
43-49. For the year 1913. March 16. [1 ref]
• Summary: In this report’s only section, titled “Experiments
with leguminous plants,” all crops are grouped into three
types based on the length of their growth period. The soy
bean appears in both the first group (quick rotation, short
season, 3 to 4 months) and the second group (medium
time, 4½ to 6½ months). The importance of inoculation is
emphasized.
The subsection on “Soy bean” (p. 46-49) states: “Soy
beans were grown more or less extensively by Japanese
farmers in Kona to defray expenses while their coffee trees
came into bearing, finding a ready market for culinary
purposes and also among local soy sauce brewers. Since
the coffee orchards now demand the entire attention of the

growers, the soy brewers depend upon soy beans imported
from Japan for their supply.
“The brewing of Japanese soy sauce having become
a well-established industry in Hawaii, a visit of inspection
to several of the largest factories was made to ascertain the
method of manufacture, which is given here briefly...” Equal
parts of boiled soybeans and roasted California wheat are
mixed, “poured into molds, and left to stand for 3 or more
days, or until slightly covered by mold fungi. The molds
are then emptied into large cedar vats of 500 to 800 gallons
capacity. A starter made from cass [soybean presscake] and
brine is then added, and the mass is left to ferment for a
period ranging from 6 months to a year or 18 months, the
mass being thoroughly stirred twice each day. The fermented
mass is then transferred into a large press and the liquid
sauce is pressed out, boiled 2 or 3 hours, and put in cedar
tubs of 4½ to 6 gallons capacity... The ferment starter is
made of a small quantity of soy-bean cake, or cass, sprinkled
over a few handfuls of parboiled soy beans and left in a
warm place for several days. The cass is sold for 20 cents per
100 pounds to rice planters as a fertilizer, and contains about
20 per cent salt. It is also fed to hogs, after soaking in water
to draw out the salt. The brewers buy imported soy beans at
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$72 per ton in Honolulu, wheat at $40, and salt at $10. The
tubs in which the soy sauce is put up are made of Japanese
cedar, shipped knocked down from Japan, and put together
as wanted. The cost per tub is from 40 to 70 cents, according
to their capacity, which ranges from 4½ to 6 gallons. Soy
sauce is eaten by all classes of Japanese as a table sauce,
with their rice, fish, and meats. It has the color of strong
black coffee.
“Miso, another Japanese table sauce, is brewed from soy
beans and rice. The brewed liquid is clear white. The climate
of Hawaii is too warm for its manufacture.”
A table (p. 48) shows five soybean varieties (each with
an “Agronomy accession number, three also with an S.P.I.
number–20798, 19183, and 14953) and their yields as hay,
fodder and/or seed, and stages of growth in Hawaii. The only
named variety, Otootan [black seeded], was “grown from
seed received from the College of Hawaii in May 1911. This
variety is undoubtedly the coarsest, rankest soy bean ever
grown by this station. It is also most tolerant of both dry and
wet conditions, but only makes a rank growth during a cool
and moist growing period.” Trials of this variety were made
at the Hilo and Glenwood substations.
No. 698, a Russian soy bean, was received from S.R.
Cope of London, England. Seven varieties were received
from the College of Hawaii. Eight varieties were received
from the Bureau of Plant Industry (USDA) under the [S.P.I.]
numbers 19183, 22379, 32906, 32907, 34857, 34934, 34924,
34987, and 34123; they were planted in May. “Four varieties,
said to be rich in oil content, were received from an eastern
paint and oil company for trial by this station. Samples of
these will be analyzed and the oil content determined.”
A photo shows two Otootan variety soy bean plants,
valuable for forage and green manuring; one is bigger than
the other and both are hanging up-side down.
Other leguminous plants tested: Kulthi or horse gram,
cowpeas, sunn hemp (Crotolaria juncea), a variety of Cuban
peanut, asparagus bean (sasagi; probably yardlong cowpea)
and sesbania.
Note 1. This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Otootan.
Note 2. This is the earliest document seen (March 2004)
that mentions the asparagus bean (Vigna sesquipedalis).
Address: Asst. in Agronomy.
548. Chapin, J.F. 1914. Soy beans in Howell County.
Missouri Ruralist 13(6):7. March 20.
• Summary: “I have experimented with soy beans the past
two years but only in a small way and with one variety–
Mammoth Yellow–which I believe is about as good as we
can get. In 1912 from less than ¼ acre, planted June 6, I
harvested 3 bushels of seed. In 1913 I planted May 21 with
a grain drill, opening one hole and closing the next two,
making rows about 20 inches (36 is better for cultivation and
as good for yield). This crop was harvested 140 days after

planting and stood the dry season remarkably well... A heavy
rain fell them in the swath and our October snow caught
them in the shock. In spite of all this they are in fairly good
shape in my barn now. They will also stand heavy frosts,
enabling one to sow earlier and harvest later than for peas
and this season certainly proves them to be a good drouth
[drought] resister.
“Of course, the dry weather cut the yield down until it
didn’t pay to harvest for seed, still there was a paying yield
of good bean hay.” Address: Bly, Missouri.
549. Hall, J. Ed. 1914. Soy bean a profit maker: Missouri
farmers should give this new crop a trial. Missouri Ruralist
13(6):7. March 20.
• Summary: “A very few years back a writer on the ‘soy,’
stated that the soy bean was one of the coming crops of
Missouri. Today we are in a position to say that the soy bean
is one of Missouri’s profitable crops. When we become more
thoroughly acquainted with them, and come to realize their
full value as a soil renovator and as a hay and grain plant, we
can safely say that it is one of Missouri’s main crops.
After trying out soy beans for a number of years,
we have arranged our rotation in such a way that we are
now growing one-half as many acres of soys as we are of
corn. Why? Because if our soil is inoculated with the soy
bean bacteria (and the entire farm is) the soil will become
materially richer in both nitrogen and humus, by growing
them than by growing corn. Then, too, as a nitrogenous feed
we are unable to make as profitable growth in young animals
by any other means.”
J.M. Perley, of Moberly, Missouri, has developed an
excellent method of preparing a seedbed for soys, using a
disk and spiked-tooth harrow. “Since making a two-year test
of 10 varieties, we have decided that the Austin and Perley’s
Mongol are best adapted to Central Missouri conditions.”
Each of these two varieties is a rank grower. Soys make good
hay.
“The richer the soil the greater the yield with soys, while
with cowpeas we find the opposite. By using a variety of soy
beans, maturing in advance of cowpea hay harvest, such as
Ito San or Mongol, we have a mixed hay laden with grain
comparing equally in protein with oilmeal.”
Note 1. This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Perley’s Mongol.
Note 2. This is the earliest document seen (June 2001)
with the word “profit” (or “profits” or “profitable”) in the
title in connection with soybeans. Address: La Monte, Pettis
County, Missouri.
550. Mills, C.P. 1914. Relished by stock: Horses and cows
eat soy bean hay readily and hogs do fine on it–It is as good
for the land as clover and to be preferred when considered
ton for ton. Farmers’ Review (The) (Chicago) 46(12):309.
March 21.
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• Summary: “A year ago this spring I had no hay meadow
and no chance for hay outside of a small field of alfalfa...
I was advised by several, a professor of the University of
Illinois among others, that soy beans is a better crop for us
than cow peas. Upon the strength of this, I made up my mind
to risk the rest of the thirty-acre field in which I was to put
cow peas to beans, feeling sure that the peas would furnish
enough hay even though the beans were a failure.
“I secured my bean seed, five bushels of Ebony and five
of Early Medium Yellow, from the University farm, and the
peas I bought in Memphis” [probably Tennessee]. The soy
beans did so well that: “This spring I am going to put in no
cowpeas, but will put in about twice as many soy beans.”
A photo shows a field of soy beans, which are “pretty
good drouth resisters and they are easily planted, cared for
and harvested.” Address: Champaign County, Illinois.
551. Reynolds, Will. 1914. A crop with many profits: Soy
beans are good for fertilizer, for pasture, for hay, for seed.
Country Gentleman 79(12):9. March 21.
• Summary: “Soy beans have been grown in the United
States for the past twenty years, yet comparatively few
farmers are interested in the crop. Soy beans will be our
salvation when clover fails. They can be used for green
manure, for pasture, for hay, for seed... Why should we not
grow our supplement for corn in the Corn Belt? In nearly
every system of rotation in the Orient, described by Prof.
F.H. King [Farmers of Forty Centuries, 1911], we find the
soy bean... The oil from the beans is extracted and the bean
cake is used for both feed and fertilizer.”
“Beans should be inoculated: Certain varieties of soy
beans are better adapted than other to certain uses and
conditions. The earlier-maturing varieties may be grown
in Northern latitudes with more certainty of the crop’s
maturing than later ones.” “Varieties that have done well
in the North are Ito San, Early Brown, Black Beauty, and
Parson’s Auburn. Ito San is more extensively grown and is

better known than any other early maturing variety, but some
growers prefer Auburn, which is a higher yielder and as early
as Ito... Wilson is a promising hay and forage variety, but is
not a good yielder. For a general-purpose bean, Sable and
Mikado are both good, while Ito San is the best all-around
bean for its locality.”
“For best results, soy beans should be inoculated. The
most practical method is to secure soil from men who have
grown them, using two quarts of soil to each bushel of seed.
This can be mixed with the seed at planting time. When the
beans are drilled in rows from eighteen to thirty pounds of
seed will be required to the acre. An ordinary corn planter
may be used to drill the seed by setting over the shoes and
wheel so there will be forty inches between the rows. Set the
planter to drop about eight beans to the foot in the rows.”
“Taylor Fouts, of Carroll County, Indiana, has
successfully followed the following practice: For some
time he has grown Hollybrook soy beans and corn together
for silage, hogging off, and lambing off. A corn planter
with fertilizer attachment is used, mixing twelve pounds
of beans with fertilizer for each acre. At one operation the
corn and beans are drilled; both appear at the same time,
and cultivation is practiced as for corn alone. If there is
no fertilizer attachment the corn and beans may be drilled
together, equal quantities of each being mixed in the grain
box and the speed and plates adjusted to suit.
“About September first the feeding lambs are turned into
the field to feed on the bean foliage, pods and corn blades.
Mr. Fouts also finds the combination highly profitable in
hogging off, saying: ‘There is no produce that compares
with it acre for acre. The hogs keep thrifty and make rapid
and economical gains.’ Another point in favor of this
intercropping of corn and soybeans is that it makes a very
valuable and complete ration to put into the silo.”
“Harvesting for seed: Various implements are employed
in harvesting soy beans for seed–the mower with a sidedelivery buncher, the binder, the bean harvester, the selfrake reaper–or they may be pulled by hand.” The self-rake
is good, inexpensive machine for “harvesting soys... For
varieties of soys with an erect and tall growing habit the
binder is very satisfactory.”
Photos show: (1) “A single stalk of Black Champion”
variety soy beans against a ruler to show its size. (2) A field
of soy bean plants that have been harvested and piled in
cocks. “The less the vines are handled the greater will be the
crop of seed.”
Note 1. This is the earliest article seen (August 1996) in
Country Gentleman which contains the word “soys.” This
word was used in at least 20 articles in Country Gentleman
from March 1914 to Nov. 1929.
Note 2. This is the earliest document seen (Oct. 2004)
that mentions “lambing off” (or “lambing down”) soybeans.
Note 3. This is the second earliest document seen (Oct.
2012) that mentions specific soybean varieties grown by
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Taylor Fouts, and the earliest article seen stating that he
grew the Hollybrook variety. “For some time he has grown
Hollybrook soy beans and corn together for silage, hogging
off, and lambing off.”
Note 4. This is the earliest document seen (Nov. 2020)
that mentions the soybean varieties Black Champion [later
renamed Peking], Parson’s Auburn, or Sable. As of June
2008, the variety “Parson’s Auburn” is mentioned only twice
in the SoyaScan database; the second mention was also in
Country Gentleman in May 1916. Parson’s Auburn was
probably developed by Adrian Parsons (of Indiana) who also
developed the Mikado (Adrian Parsons wrote to the USDA
in about 1914 that Auburn was his 2nd heaviest yielder after
Mikado). The regular “Auburn” variety was first mentioned
in a 1910 document.
552. Otootan: New U.S. domestic soybean variety. Also
spelled “O-too-tan” (1922-1941). 1914. Seed color: Black,
hilum black.
• Summary: Sources: Sahr, C.A. 1914. “Report of the
assistant agronomist.” Hawaii Agric. Exp. Station, Annual
Report p. 43, 46-49. For the year 1913. See p. 47-48. Otootan
was “grown from seed received from the College of Hawaii
in May 1911. This variety is undoubtedly the coarsest,
rankest soy bean ever grown by this station. It is also most
tolerant of both dry and wet conditions, but only makes a
rank growth during a cool and moist growing period.”
Gibson, Frederick. 1922. “Sunburn and aphid injury
of soybeans and cowpeas.” Arizona Agric. Exp. Station.
Technical Bulletin No. 2. p. 41-48. Sept. 15. “In the spring
of 1921, the Department of Agronomy of the Experiment
Station planted plots of soybeans to determine the effect
of the time of planting on the amount of growth and on the
quantity and quality of the seed produced.” Otootan was one
variety used.
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 168, 172. “Introduced from the Hawaiian Islands
in 1911 by Prof. C.K. McClelland. Seed originally from
Formosa. Plants slender, erect, bushy, maturing in about 170
days; pubescence tawny; flowers purple, 90 to 95 days to
flower; pods tawny, 35 to 45 mm. long, 7 to 8 mm. wide, 4
to 5 mm. thick, 2-3 seeded; seed black, 6 to 7 mm. long, 5 to
6 mm. wide, 5 to 6 mm. thick; hilum black; germ yellow; oil
17.7%; 368,600 to the bushel” (p. 168). Otootan is a member
of the black-seeded group, with seeds 5-6 mm. thick and 6-7
mm. long (p. 172).
Kaltenbach, D.; Legros, J. 1936. “Soya: Selection,
classification of varieties cultivated in various
countries.” International Institute of Agriculture (Rome)
Monthly Bulletin of Science and Practical Agriculture
27(5):184T-87T. May. See p. 170 and 184. The Otootan
soybean variety was grown in Mississippi and Columbia.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA

soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 16-17. Otootan is in the USDA Germplasm
Collection. Maturity group: VIII. Year named or released: by
1918. Developer or sponsor: C.K. McClelland, AES (Agric.
Exp. Station), Experiment, Georgia. Literature: 05. Source
and other information: From Taiwan, China, to Hawaii. From
Hawaii to Georgia in 1911. Prior designation: None.
Note: The Japanese word “Otootan” means “daddy” and
is pronounced “oh-TOE-chan,” however many American
soybean breeders pronounce it “oh-TEW-tan.” Address:
USA.
553. Perley’s Mongol: New U.S. domestic soybean variety.
1914. Seed color: Yellow (straw), hilum tawny to cinnamon
brown.
• Summary: Sources: Hall, J. Ed. 1914. “Soy bean a profit
maker: Missouri farmers should give this new crop a trial.”
Missouri Ruralist 13(6):7. March 20. “Since making a twoyear test of 10 varieties, we have decided that the Austin
and Perley’s Mongol are best adapted to central Missouri
conditions... Perley’s Mongol is also a rank grower and a
good hay plant, because of the fineness of stems and leaves.
It is a heavy producer of pods, and an excellent plant to use
with corn for the silo.”
Burnett, L.C. 1920. “Soybeans in the cornbelt: A crop
that demonstrated its worth.” Successful Farming 19(3):18,
46. March. In Iowa and the central cornbelt states, one of
the most common medium maturing varieties is Perley’s
Mongol. Address: USA.
554. Agrostologist in Charge. 1914. Re: We have sixty
pounds of Barchet soy bean. Letter to Prof. J.F. Duggar,
Experiment Station, Auburn, Alabama, April 7. 1 p. Typed,
without signature (carbon copy).
• Summary: “Dear Prof. Duggar: We have about sixty
pounds of Barchet soy bean, and desire to use this as stock
for growing as large a supply of seed as possible. I wish to
have the seed grown under the best possible conditions, and
am wondering whether you will be in a position to grow this
seed, which is sufficient for about three acres in cultivated
rows.
“The Barchet is a late variety, maturing about with the
Mammoth Yellow, and is quite prolific. We would be willing
to pay you three dollars per bushel for seed grown from the
three acres.
“I trust you will be able to grow this seed, or at least put
us in touch with some of your cooperators who grows seed.
“An early reply will be greatly appreciated.
“Yours very truly, Agrostolgist in Charge.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
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no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist in Charge, Forage
Crops Investigations, Bureau of Plant Industry, USDA,
Washington, DC.
555. Duggar, J.F. 1914. Re: We will not have space to
accommodate the three acres of Barchet. Letter to Prof. C.V.
Piper, Dep. of Agriculture, Washington, DC, April 18. 1 p.
Typed, with signature on letterhead.
• Summary: “Dear Prof. Piper: In reply to your letter of
April 7th relative to Barchet soybean, I would say that I have
held the letter until we could carefully consider the intended
use of every available tract of land on the Station farm. We
find that we will not have space to accommodate the threeacre patch of this bean.
“I hesitate to recommend any farmer as being in position
to harvest with certainty a rather rare soybean, knowing that
a delay, or other error, may shipwreck the whole matter.
“However Mr. I.E. Sarber, Elmore Station, Elmore
County, Alabama, is a small farmer who is well equipped
with machinery and is painstaking, and he might successfully
propagate this plant for you.
A large scale farmer of the Black Belt, who has
heretofore harvested some soybeans for seed, is Mr. Clifton
Kirkpatrick, Cahaba, Dallas County, Alabama.
“Yours very truly, Director.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Director and Prof. of Agriculture,
Experiment Station, Alabama Polytechnic Inst., Auburn,
Alabama.
556. Moore, R.A.; Delwiche, E.J. 1914. Soy beans–
An important Wisconsin crop. Wisconsin Agricultural
Experiment Station, Bulletin No. 236. 20 p. April. [7 ref]
• Summary: Contents: Introduction. The soy bean plant.
Soils adapted to soy beans. The culture of soy beans: Soil
inoculation, soil preparation, time and method of planting,
after cultivation, harvesting, thrashing and storing the seed.
Soy beans as a protein concentrate: For hogs, for dairy
cows, for sheep. Soy beans for roughage: For hay, for silage,
as pasture for hogs, as a soiling crop, as a soil renovator.
Variety tests at Madison (1902-1904). Experiments in
northern Wisconsin (Iron River, Ellis Junction, and Spooner):
Varieties recommended, breeding soy beans.
“... experiments with soy beans were undertaken by
the agronomy department on the Experiment Station Farm
at Madison in 1899, and have been carried on continuously

ever since.” Breeding work with soy beans at the Station
farm was also started in 1899, and at the Branch Stations in
upper Wisconsin in 1907.
“Soy beans may be grown for five purposes: For the
production of seed, for hay, for hog pasture, for silage (when
mixed with corn), and as a green manure.” “We recommend
this crop to the careful consideration of the Wisconsin seed
growers, stockmen and general farmers.”
Photos show: (1) A man standing in a field of Early
Black soy beans (front cover). “Experiments conducted at
the branch stations since 1907 have shown that this variety is
best for northern conditions.” (2) Roots of a soy bean plant,
showing nodules (p. 7). (3) Special type of bean harvester,
with a windrowing attachment it can cut two rows at once
(p. 11). (4) Corn and soy beans growing together in a field
for use as silage (p. 15). (5) Field of soy beans increased in
yield by inoculation at the Spooner Branch Station (p. 18).
Illustrations (line drawings) show: (1) A typical soy bean
plant, with roots (p. 4, non-original). (2) A common mower
with windrowing attachment (p. 10). Address: Madison,
Wisconsin.
557. Duggar, J.F. 1914. Re: Please send these soybean
varieties for testing. Letter to Prof. C.V. Piper, Dep. of
Agriculture, Washington, DC, May 13. 1 p. Typed, with
signature on letterhead.
• Summary: “Dear Sir: Since the continuous growing of
a number of varieties of soybeans in our variety test has
resulted in some slight mixture, I write to ask whether the
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Department can furnish the Alabama Experiment Station
about one or two quarts of any or all of the following
varieties, which we should like to include in our variety test
in 1914:
“Mammoth Yellow
“Edward
“Hollybrook
“Black Beauty
“Haberlandt
“Wilson
“Ebony
“Austin
“Baird (22333)
“Chinese (20797)
“Barchet (23232)
“If you can give data, showing States in which some of
these varieties are grown, it might be a means of noting the
effect of growth for several years under different climatic
conditions.
“If you can send these, please forward them as soon as
practicable. “Yours very truly, Director.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Director and Agriculturist,
Experiment Station, Alabama Polytechnic Inst., Auburn,
Alabama.
558. Morse, W.J. 1914. Re: Sending you soy beans for
testing. Letter to Prof. J.F. Duggar, Experiment Station,
Auburn, Alabama, May 19. 1 p. Typed, without signature
(carbon copy).
• Summary: “Dear Professor Duggar: Your letter of May
13, to Professor Piper, requesting one or two quarts of seed
of several soy bean varieties, has been handed to me for
attention.
“I am taking the pleasure in sending you to-day four
pounds of the following varieties, and am stating in each
case the States in which the seed was grown:
“Haberlandt–1453–New Jersey.
“Mammoth–1457–North Carolina.
“Edward–14953–North Carolina.
“Black Beauty or Ebony–17254–Virginia.
“Austin–17263–Virginia.
“Arlington–22899–Virginia.
“Barchet–23232–Virginia.
“–225188–South Carolina.
“–23135–South Carolina.
“Chiquita–27707–Virginia.
“Virginia–32906–Virginia.

“I regret that we have no seed of Hollybrook, Wilson,
Baird. or Chinese varieties at the present time. You will note
from the list that the Black Beauty and Ebony are the same
variety.
“Very truly yours, Scientific Assistant.”
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Chiquita.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Scientific Assistant.
559. Hill, W. Stanley. 1914. The soya bean: Experience
at Moumahaki Experimental Farm. New Zealand J. of
Agriculture 8:594-96. June 20.
• Summary: “The failure of several attempts made to grow
this crop under field conditions at Moumahaki Experimental
Farm led to consideration of the cause or causes of these
failures. In previous seasons only one variety of bean–viz.,
the Early Yellow–was experimented with. During the season
just passed six varieties have been fairly successfully grown
under severe field conditions. They were sown on the 20th
September, 1912.” A table (p. 594) shows that the varieties
were (with the weight of 100 seeds of each), in descending
order of seed size: Giant Yellow Santa Margherita (28.56
gm), Early Yellow (24.60 gm), Green Samarow (15.34 gm),
Arlington (10.58 gm), Brownie (9.14 gm), and Meyer (7.10
gm). For each is given the average height (inches), period of
growth (days), colour of seed, and weight per 100 seeds.
“Until the season 1912-13 no nodular development
existed on any Soya-bean plants harvested at Moumahaki.
During that season these nodules were obtained by means
of a commercial culture.” Address: B. Agriculture, New
Zealand.
560. Morse, W.J. 1914. Re: Report on trip to Virginia, North
Carolina, South Carolina, and Georgia. Letter to Prof. C.V.
Piper, Washington, DC, Aug. 8. 4 p. Handwritten, with
signature on USDA letterhead.
• Summary: Morse is writing from Rome, Georgia. “Dear
Prof. Piper: The past week I have been at Norfolk, Virginia,
Raleigh, North Carolina, Monetta, South Carolina, Augusta,
Georgia, Jackson, South Carolina, and Cave Spring, Georgia.
“The forage crops at Norfolk, mostly soy bean varieties,
are fine (the Virginia and Arlington among the six best).
At Raleigh, N.C., the tests are rather poor, the conditions
bringing about a late planting, and rather bad weather
conditions after that. Prof. [C.B.] Williams [at Raleigh]
thinks well of our plans for the soy bean and cowpea work
and would like to try the experiments at four different places
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in N.C.
“At Monetta, S.C. the soy beans are not looking as well
as the previous two years. The crops were not sown until
June 17. The cowpea hybrids, part of those Iron-Brabham,
and other variety crosses are looking great. Crosses of the
Brabham-Early Buff strains will have mature pods in sixty
days, the first pods will no doubt be mature the end [?] of this
coming week. Several others look quite promising.
“I had quite a long talk with Mr. Willet [Millet?] in
Augusta and found him much worried over the vetch and
crimson clover seed question. Prof. Williams at Raleigh
was at a loss where to obtain of both these crops for his
experimental work. Mr. Willet gave me a letter to Mr. R.
Bates, Jackson, S.C., whom I visited the same day. Mr. Bates
spends about all of his time experimenting with the different
fruits, vegetables, in fact all sorts of plants. As I wrote in my
other letter Mr. Bates has only about 50 of the Blue Couch
[?] plants which are growing in a tub. He was very careful in
obtaining soil to sow the seed so that if the seed germinated
he would know that the plants were Blue Couch. If you
desire some of the plants to grow in the greenhouse, Mr.
Bates will be glad to send you some. It will not be essential
to send him franks as he has some franked boxes from the
department. I found him a very interesting man, a careful
experimenter. He is especially anxious to try out new things
and I feel that anything you might send him would receive
the best of care and would get good reports.
At Cave Spring, Georgia, the Virginia variety of soy
beans is far ahead of the other varieties. The Virginia will
average at least 4½ feet [in height] and is well fruited. The
Peking comes next but is quite inferior to the Virginia.
Received a rather thorough soaking going about the
plantation. Was caught in sort of cloudburst and had no
shelter.
“It might be of interest to you that Mr. Alexander has
about 100 acres of alfalfa. He has the skill in curing the hay
for I never saw better alfalfa hay–green and very few leaves
lost. Mr. Alexander raises a number of horses, mules and
hogs. He is pasturing alfalfa in the fields of which there is a
goodly amount of Johnson grass.
“For this week I shall be in Auburn, Alabama, Monday,
Aug. 10–Biloxi, Mississippi a part of Tues. and Wed. New
Orleans, Louisiana (Anderson Park [?]) Thurs. Baton Rouge,
La. Friday. Very truly yours,...”
Note: This is the earliest document seen (Dec. 2016)
that mentions C.B. Williams of North Carolina in connection
with soybeans.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Forage-Crop Investigations,

Bureau of Plant Industry, USDA, Washington, DC.
561. Piper, Charles V. 1914. Forage plants and their culture.
New York, NY: The Macmillan Co. xxi + 618 p. Aug. See
p. 513-38. Illust. Index. 20 cm. Series: The Rural Text-Book
Series, ed. by L.H. Bailey. [9 ref]
• Summary: Note: This is the best book on the subject to
date. It was reprinted (with new publication date but without
changes) in 1916, 1919, and 1921.
Contents: 1. Introduction. 2. Preservation of forage. 3.
Choice of forage crops... [chapters an various grasses (incl.
Velvet grass {Holcus lunatus}), sorghums, and millets]. 4.
Seeds and seeding.
5. Meadows and pastures. 6. The statistics of forage
crops (“In the same way as the straw of cowpeas, Canada
and garden peas, soybeans and other leguminous seed crops
has also a considerable value as forage,” p. 114). 7. Timothy.
8. Blue-grasses, meadow-grasses and redtop. 9. Orchardgrass, tall oat-grass and brome-grasses.
10. Other grasses of secondary importance. 11. Perennial
grasses of minor importance. 12. Southern grasses. 13.
Sorghums. 14. Millets and other annual grasses.
15. Alfalfa. 16. Red clover. 17. Other clovers–Alsike,
Hungarian, White and Sweet. 18. Crimson clover and other
annuals. 19. Peas and pea-like plants (incl. Chick-pea {Cicer
arietinum} and Grass-pea, vetchling or chickling vetch
{Lathyrus sativus}).
20. Vetches and vetch-like plants: Common vetch (Vicia
sativa), hairy vetch (Vicia villosa), narrow-leaved vetch
(Vicia angustifolia), purple vetch (Vicia atropurpurea),
wooly-pod vetch (Vicia dasycarpa), scarlet vetch (Vicia
fulgens), ervil or black bitter vetch (Vicia ervilia), narbonne
vetch (Vicia narbonnensis), horse bean (Vicia faba), bird or
tufted vetch (Vicia cracca), tangier pea (Lathyrus tingitanus),
flat-podded vetchling (Lathyrus cicera), ochrus (Lathyrus
ochrus), fenugreek (Trigonella foenum-grœcum), lupines
(Lupinus spp.), serradella (Ornithopus sativus), square
podded pea (Lotus tetragonolobus).
21. Cowpeas. 22. Soybeans. 23. Other hot-season annual
legumes: Lespedeza or Japan clover, Florida velvet bean
(Stizolobium deeringianum) [later renamed simply “Velvet
bean” (Mucuna pruriens)], peanut (Arachis hypogœa),
Florida beggarweed, the jack bean (Canavalia ensiformis.
“Owing to confusion with the similar species cultivated in
Japan, China, and India, it has also been called the sword
bean and the knife bean, but those names properly belong to
the Asiatic species {Canavalia gladiata}, used principally as
a vegetable), mung bean (Phaseolus aureus), urd (Phaseolus
mungo), moth bean (Phaseolus aconitifolius), adzuki bean
(Phaseolus angularis), bonavist or hyacinth bean (Dolichos
lablab), guar (Cyamopsis tetragonoloba).
24. Miscellaneous perennial legumes: Sainfoin
(Onobrychis cicioefolia), sulla or Spanish sainfoin
(Hedysarum coronarium), kudzu (Pueraria thunbergiana),
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flat pea (Lathyrus silvestris var. wagneri), kidney vetch
(Anthyllis vulneraria), goat’s rue (Galega officinalis), bird’s
foot trefoil (Lotus corniculatus), Astragalus falcatus, furze
(Ulex europoeus).
25. Miscellaneous herbs used as a forage (incl.
Sunflower {Helianthus annuus}). 26. Root crops and other
comparable forages (incl. rape {Brassica napus}, Jerusalem
artichoke, chufa {Cyperus esculentus}, and cassava).
The Introduction (p. 1) states: “1.–Forage includes
any vegetable matter, fresh or cured, eaten by herbivorous
animals, such as grain, hay, pasturage, green feed, roots and
silage. The term feed is synonymous with forage, although
sometimes restricted to grain. Fodder and stover are also
identical in original meaning, but in the United States are
used with special significations.
“Forage crops include only those plants grown primarily
for feed and of which animals consume all or much of the
vegetative parts; that is, herbage, or roots. Most cereal
crops are also grown for hay, pasturage or silage, and when
thus grown may be considered forage crops. Several plants
cultivated in other regions as cereals are in the United States
grown mainly or wholly for forage. Among these are the
grain sorghums, penicillaria, foxtail millet and proso or
broom-corn millet. The distinction between cereals and
forage crops in such cases is arbitrary. Such a plant is a
cereal when grown primarily for the grain, and a forage
when grown primarily for the herbage.
“Fodder (German futter) really means the same as feed.
In the United States the term is used mainly in reference to
corn cut before the plant is fully mature, and from which the
ears are not removed. The stems and leaves when dried and
after the ears are removed is called stover. In the Southern
States the term fodder is applied to the dried leaves and tops
of the corn plant, removed while green, and before the ears
are fully mature.
“The terms fodder and stover are also used in connection
with the sorghums and similar coarse grasses.
“Hay consists of the entire dried herbage of
comparatively fine-stemmed grasses or other forage plants.
It is commonly dried or cured in the sun, but artificial drying
apparatus has been used.” Address: M.S., Agrostologist
in Charge of Forage Crop Investigations, Bureau of Plant
Industry, USDA [Washington, DC].
562. Piper, Charles V. 1914. Soybeans (Document part).
In: C.V. Piper. 1914. Forage Plants and Their Culture. New
York, NY: MacMillan Co. xxi + 618 p. See p. 513-38.
• Summary: Contents: Introduction. Agricultural history.
Botany. Description. Soil adaptations. Climatic adaptations.
Importance. Desirable characters in soybean varieties.
Commercial varieties. Preparation of soil and cultivation.
Rate of seeding. Time of seeding. Method of seeding.
Depth of planting. Inoculation. Life period. Time to cut for
hay. Hay yields. Fertilizers. Soybean mixtures: Soybeans

and corn, soybeans and cowpeas, soybeans and sorghums,
soybeans and Johnson-grass, soybeans and millet. Silage.
Rotations. Feeding value of soybean hay. Seed-production.
Pollination. Seed yield. Seeds. Pests. Breeding. Soybeans
and cowpeas compared.
“The soybean is the most productive as regards seed of
any legume adapted to temperate climates.”
“The soybean was first cultivated in the United States
in 1829, but it apparently attracted but little attention until
1854, when two varieties were brought back from Japan
by the Perry expedition. Other varieties were introduced
from time to time, among them the Mammoth, which
was introduced previous to 1882. It is largely due to the
introduction of this variety that the soybean has become
an important crop in the United States, as a very large
percentage of the acreage is still planted to this variety.
Between the years 1900 and 1910, the United States
Department of Agriculture introduced about 250 varieties
from all portions of the Orient” (p. 513-14).
“At the present time about fifteen varieties of soybeans
are handled commercially by seedsmen, the most important
of which are Mammoth, Hollybrook, Haberlandt, Medium
Yellow, Guelph, Ito San, Wilson and Peking.” A fairly
detailed description of each variety is given (p. 519).
Pollination (p. 533): “The soybean flower is completely
self-fertile, bagged plants setting pods as perfectly as those
exposed. The flowers are much visited by bees, which seek
principally the pollen, as the soybean flower secretes but
little nectar. Pollination occurs even before the flower opens,
but nevertheless occasional cross-pollinations occur where
different varieties are grown in close proximity. Such natural
hybrids can often be detected by the fact that the seeds of
heterozygote plants present queer combinations of color,
such as smoky green, smoky yellow, brown and yellow and
black banded. In the course of varietal trials at Arlington
Farm, Virginia, extending over five years, many such natural
hybrids were secured, and similar crosses occurred at the
Kansas Experiment Station.”
Concerning seed yield (p. 533): “When grown for seed,
the best varieties under proper culture yield from 30 to 40
bushels of seed to the acre. A maximum yield of 50 bushels
to the acre has been reported from North Carolina.” A table
(p. 534) shows the yields reported for 10 varieties from
Arlington Farm, 7 other U.S. states, and Guelph, Ontario,
Canada. The varieties are: Mammoth, Hollybrook, Guelph,
Ito San, Haberlandt, Medium Yellow, Wilson, Peking, Ebony,
and Chernie. The states are Tennessee, Kentucky, Delaware,
Indiana, Ohio, Arkansas, and Virginia.
The section titled seeds (p. 534-35) notes: “Soybean
seeds do not retain their viability well, and it is not advisable
to sow seed two years old without previously testing. Unless
care is exercised in properly curing and storing, soybean
seeds are apt to heat and thus quickly have their viability
destroyed. A small percentage of the seed will under
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favorable conditions retain its viability four or five years, and
this has been found to vary according to variety, as shown in
the table:”
This table gives the viability of the seeds of 12 soybean
varieties, grouped by color, in approximately descending
order of viability after 4 years. Those with the highest
percentage viability are all black in color: Shanghai, Chernie,
Baird, Fairchild, Jet, Ebony (these first 6 are black-seeded),
Tashing, Guelph (green), Brownie, Ito San, Haberlandt, and
Mammoth (these last 3 are straw yellow). For the variety
Shanghai, 99.0% of the seeds are viable after 1 year, 93.0%
after 2 years, and 43.5% after 4 years. After 1 year, the
viability was greater than 90% for most varieties. After 4
years, black-seeded soybeans had by far the best viability,
ranging from 4.0% to 46.5%.
Note 3. This is the earliest English-language document
seen (Nov. 2020) that uses the word “viability” repeatedly in
a detailed discussion of the germinability or germination rate
of soybeans. The word was first used (once, in German) by
Fr. Haberlandt in 1877.
“Pests.–Soybeans are troubled by few serious enemies.
On the whole, rabbits are most troublesome, as they are
extravagantly fond of the herbage, and where they are
abundant soybean culture is practically impossible. At the
Tennessee Experimental Substation at Jackson, rabbit injury
was much reduced by using scarecrows, to each of which a
lantern was hung at night.
“Rootknot caused by a nematode (Heterodera
radicicola) often injures soybean considerably, but more
damage is caused by cowpea wilt, due to Fusarium.
“Caterpillars sometimes eat the leaves, but the loss from
such insects is seldom serious.
“On the whole it may be said that no insect or fungus
pest [disease] has yet assumed any great economic
importance in connection with the culture of the soybean.”
Illustrations (line drawings, both non-original) show: A
typical soy bean plant, with a close-up of a cluster of pods
(p. 514). Roots of a soybean plant, showing nodules (p. 525).
A black-and-white photo (Plate VIII, facing p. 510) shows
the seeds of ten soybean varieties. Address: Agrostologist
in Charge of Forage Crop Investigations, Bureau of Plant
Industry, USDA.
563. Wing, Chas. B. 1914. Experience with soy beans.
National Stockman and Farmer 38(39):964-65. Dec. 26.
• Summary: “This fall we have completed about ten years’
work in testing both old and new varieties of soy beans
and in breeding them. When I first began the work I was
inexperienced and therefore more enthusiastic perhaps
than the occasion warranted. I had been growing the old
varieties for two or three years when the government started
importing, for experimental purposes, large numbers of new
sorts. These new varieties were so different from the old ones
that I felt very enthusiastic over them. As a matter of fact

they have done practically what I expected them to do, but
I thought in the beginning possibly some new and untried
variety would appear that would easily distance all others.
This bean has not yet been found and I still find varieties
better for one purpose or better for another purpose, few of
them being ideal in every conceivable light.
“After we had worked with them in variety plots for a
few years I decided to do some breeding work, hoping to
accomplish better results in this way than in the variety plots.
I am glad that we did make this decision, because subsequent
events have demonstrated beyond almost any shadow
of doubt that this is now the correct procedure, although
the variety-plot work was necessary too as a beginning.
Doubtless most of us are not wizards as Burbank is said to
be, and the results accomplished in breeding at first glance
will look rather small. This will disappoint the amateur; will
disappoint any of us in the beginning, but after thinking the
matter over carefully I feel decidedly cheerful now over what
we have accomplished.
“It is a compliment to the intelligence of the farmers of
the country that it is no longer at all necessary to praise the
soy bean plant. They know already what it is and how to use
it. In fact, the farmers have taken to this crop quite naturally
and are using a decided amount of skill in handling it. As
with the alfalfa, the only question of very serious importance
with the farmers today is not ‘Shall I grow soy beans?’ but is,
‘What variety is best to grow?’
“Results Vary: We have tested out every variety that
we could hear of anywhere, putting these carefully through
our variety plots. The results which we have obtained are
not necessarily conclusive for all parts of the country. In
fact, I am satisfied that they are not so conclusive. For
instance, the Wilson bean is, at present, the king of forage
varieties with us, but it yields grain unsatisfactorily. I am
informed that in some of the eastern states its yield of
grain is very satisfactory. This is the most striking example
that has come to my notice. but there are doubtless others.
In correspondence with the men who have made the
government tests at Arlington, they have expressed surprise
that some of their very best yielders proved to be our poorest
ones. That was the case with both the Meyer and Haberlandt.
They sent them to us fully expecting them to show splendid
results, but their yield with us was only about ten bushels,
and we necessarily had to discard them, although both of
these are excellent varieties.
“A Small List of Good Ones: It has cost us about $3,000
to conduct the variety-plot work during the past ten years,
and I feel that the results may be of some interest to the
readers of The National Stockman and Farmer. The list of
varieties that we can now recommend as being the very
best, by our tests, in our state at least, is not large. Possibly
this work should be duplicated in each state. I rather think it
should, because I believe that different varieties will behave
a little different in different localities. However, I have
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reports from experiment stations as well as private parties
from nearly all over the eastern half of the United States, and
in many, or perhaps in most cases, a variety that really excels
in our trial grounds does well in every state north of the Ohio
river and east of the Missouri.
“Your Mr. A.B. Ross of Shellburg, Pennsylvania, a
highly intelligent and very capable man, conducted tests
for several years along similar lines to our own and very
courteously gave us the results of his investigations, all of
which were decidedly interesting. In a few cases his results
do not at all agree with ours but in most cases we agree.
“What Makes Them Valuable: Now a few of your
readers have never grown soy beans and do not know what
characteristics are required in order to make a satisfactory
and profitable combination. To these, I would say that with
the grain varieties, in addition to the yield, which of course
must never be lost sight of, the size of the plant is important
because small plants are difficult to harvest. The branch type
is decidedly important because some varieties branch too
close to the ground, making them difficult to harvest. With
some varieties the branches are weak and break from their
own weight, making a very undesirable combination, while
still another class has too few branches to make it easy for
the plant to produce a heavy yield. The date of maturity is
important because of course they must ripen before hard
freezing, and the retention of the seed is of the greatest
importance. Some varieties like the Medium Green shatter
even before they are ripe. Other varieties like the Sable will
retain their seed for at least a month after being fully mature
without shattering. I think that this characteristic is of the
very greatest importance because it very frequently happens
that we have some wet weather during the time when the
crop would normally be gathered. If you have a variety that
shatters easily the crop may not be worth gathering after the
bad weather is over.
“The color or the beans is of a little importance, since
the yellow varieties rot in the ground if the weather is cold,
while the black varieties may be seeded much earlier in
colder ground and are not nearly so likely to be injured.
“With the forage beans, fewer characteristics have to
be observed, although we really have about two good grain
varieties to one good forage bean. With the forage beans the
maximum amount of seed per acre is the first consideration.
Next to that and almost as important is leafiness, the size
of the stalk and branches and finally, and also of very great
importance is the ability of a forage bean to stand erect even
on rich ground.
“Now taking up the individual varieties, I wish to tell as
briefly as possible the reasons why each excels or why we
rejected it.
“About Varieties: First let me give a word of advice
regarding the Southern beans, the Mammoth, Southern
Brown and Hollybrook. During the past year or so there has
been a demand for soy bean seed. Some very foolish dealers

have purchased the first bean they came across without
knowing or apparently caring whether it was adapted to
their locality or not. Equally foolish farmers bought these
beans without ever asking whether they were adapted to
their region or not and then when they found that they were
a month too late to mature grain, were disappointed. These
three beans are all right to plow under but only in exceptional
seasons will they mature grain north of the Ohio river.
“The Meyer and Haberlandt have already been
commented on. These beans showed great promise,
especially as forage varieties, but for me they would not
yield and I had to discard them, although reluctant to do so.
“The Ebony, which I think is also called ‘Black Beauty’
and ‘Black Champion,’ is a forage variety that did not yield
satisfactorily for me and did not stand sufficiently erect. Also
its branch type was poor.
“The Peking shattered badly for Ross, although it does
not do so for me. It is a forage bean properly; not quite as
large as the Sable, very similar in other ways, but for me it
does not appear to stand poor ground quite as well as the
Sable.
“The Jet is a decidedly valuable forage bean, or can be
used for grain. It is ten days earlier than the Sable; thrives
in southern Michigan and similar latitude elsewhere: does
not yield quite as heavily as the Sable nor stand poor ground
quite as well.
“The Sable bean is properly a dual-purpose variety. It
is one of the very best forage beans and also one of the very
best for grain. Its branch type is the best of anything we have
ever tested. It is moderately late, requiring about one hundred
and twenty days, but we seldom had them get caught by the
frost.
“The Wilson is, at present, the king of forage varieties;
a trifle larger that the Sable; stands rich ground quite
satisfactorily, and our principal objection to it is that with
us it does not yield grain at all satisfactorily” (Continued).
Address: Champaign Co., Ohio.
564. Wing, Chas. B. 1914. Experience with soy beans
(Continued–Document part II). National Stockman and
Farmer 38(39):964-65. Dec. 26.
• Summary: (Continued): “The Ohio Experiment Station has
put out a number of high-class beans, all of them on a similar
type; rather short stubby plants with heavy main stalk and
rather short heavy branches. As a rule they cover themselves
with pods quite satisfactorily, but only one of them yielded
heavily enough for us to warrant its being recommended.
We think the others are a little too small and have too few
branches to make as heavy a yield as we need for grain
varieties, and that is decidedly what these Ohio beans are.
“Ohio 905 yields well for us, and is about like our
Mongol, which will be described later. It stands rich ground
without lodging and matures at about the same time as the
Mongol.
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“The Mongol we discovered several years ago, and for
an early-maturing bean, about a week later than the Ito San
and a week or a little over earlier than the Sable, we find
nothing that excels it. It is a grain variety entirely; the plants
are rather coarse, stand erect very satisfactorily; the branch
type is reasonably good and the plants load themselves with
beans very nicely.
“The Roosevelt may probably be identical with the
Mongol; at any rate it is very similar. This year, however,
there did seem to be some variation, and although the two
varieties were quite close together, the Mongol outyielded
the Roosevelt so we discarded the latter.
“The Mikado is very much similar to the Mongol,
excepting for being a week later; is a bean that we can
thoroughly recommend whenever going into our own
latitude. It needs the entire season in which to mature. The
Nuttal [sic, Nuttall], Morse, Auburn and Austin are all of
similar type to the Mongol. The first two were rejected
because they shattered badly. The last two were nearly good
enough to retain, but did not yield quite well enough.
“The Medium Green is on [sic] the same type as the
Mongol, but it shatters so badly that one must be very sure
that he will he able to harvest it at exactly the proper time, or
else he stands great danger of loss.
“The Swan is on [sic] a little different type; taller
than the Mongol, with fewer branches; not quite as good a
type of bean. It yields almost good enough so that we can
recommend it, but not quite. Ross’s experiments showed it
up better than ours.
“Nos. 30399 and 30596 are dubbed government beans
for lack of a better name. They grew rather tall, almost
without branches, except for just a few quite close to the
ground, these few being decidedly weak and inclined to
break. The type is poor and we discarded them.
“The Ito San is an old bean that has been grown for
twenty or twenty-five years. It matures satisfactorily away up
into Michigan; is the only variety that is safe in parts of New
York, and for an early bean it is the best that we have ever
tested.
“The Brownie or Early Brown is its twin, the only
practical difference between them being in color of seed. The
Brownie, however, did not yield as satisfactorily with us as
the Ito San and we therefore discarded it.
“The Ogemaw is another very early bean, maturing with
the Ito San; a little better looking plant than the Ito San, but
with us did not yield quite as well.
“There are a great many other varieties that we have
tested, but these are the principal ones, or rather, these are the
ones that necessitated two, three and sometimes four years
in trial grounds before definitely deciding whether they were
worth while or not.
“Bean Breeding: Now as to the breeding work
mentioned above, what have we accomplished? A number of
years ago we selected about fifty promising looking plants of

Sable beans. Each one was threshed separately and they were
planted side by side. The rows were harvested and threshed
separately and the highest yielding ones were saved. This
process has been repeated until this year we had discarded all
but three of the most promising plants and of course we had
several rows of each. The best two plants produced this year
twenty-eight bushels and twenty pounds per acre and we
have about forty pounds of seed from each selection.
“In the variety plot, the same variety produced only
twenty-four bushels and fifty-seven pounds. Practically we
have gained three and a half bushels per acre yield.
“As the pedigreed beans were planted on exactly the
same soil as the variety plot, only fifty feet away from it,
under identical conditions every way, we feel that there is
little room to question the results in this selection.
“When we began breeding the beans I supposed that
we could increase the yield eight or ten bushels per acre,
but plant breeding seems to call for large patience and only
moderate results at the end.
“Incidentally we have of this high-yielding seed only
about forty pounds for each selection grown. This forty
pounds has cost us something like $100, or at the rate of
$150 per bushel. Even so, I am far from displeased with
the result, and I think that we were lucky enough to got this
quality as cheaply as we did. A yield of three and a half
bushels per acre at $2 per bushel is worth $7 an acre profit
on all our own land, and if one were growing a pedigreed
seed that produced this extra amount of revenue without any
greater expense than was required for an ordinary yield, he
would necessarily have to figure the gain as straight profit,
would he not?
“In past years I have from time to time told the readers
of The Stockman different things which I had learned about
sowing soy beans and handling the crop. Just one little item
we learned this year that seems worth while. If the crop
matures a little too late to be easily harvested and removed
from the field in time to seed wheat as many of as wish to do,
take a one-horse drill and sow the wheat with it. Our bean
rows are twenty-eight inches apart. We took the one-horse
drill made by the American Seeding Machine Company
of Springfield. Ohio, a drill having five hoes. We removed
the outer two hoes, took off the plate that the hoes fastened
into, and substituted a shorter one that we very easily made
ourselves. Thus we sowed three rows of wheat at once and
the machine did not bother the bean plants at all. After the
beans were removed I was surprised myself to see that one
could hardly tell whether the wheat had been seeded with a
one-horse drill or a large two or three-horse drill. We got the
wheat in just when we wanted to and did not injure the bean
crop. We had, however, Sable beans which do not shatter at
all badly. After the wheat was seeded we had wet weather
lasting ten days, and this absolutely kept us out of the field.
Some of the beans stood until November 1 before being
harvested and we estimated the total loss from shattering,
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even at that late date, at two bushels per acre and most of
this was due to cutting and handling them when they wore
covered with dry frost instead of dew.
“Chas. B. Wing, Champaign county, Ohio.”
Note: Is this an advertorial? Free advertising? Address:
Champaign Co., Ohio.
565. Claud: New U.S. domestic soybean variety. 1914. Seed
color: Black.
• Summary: Sources: Lipman, Jacob G.; Blair, A.W.;
McLean, H.C.; Wilkins, L.K. 1914. “Factors influencing
the protein content of soy beans.” New Jersey Agric. Exp.
Station, Bulletin No. 282. 14 p. Dec. See p. 10-13. During
the summer of 1914 a number of pot experiments were
conducted; the soybean variety Claud was one of those
tested. Concerning Claud (p. 12): “The Claud is readily
recognized by its tall (forty inches), fine vines–tending to
be twining at the tips, and its small leaves. It matures in
about 130 days. The seeds are small and black, resembling
the Wilson and Ebony but slightly smaller. There is no
shattering; the yield of seed is medium; leaves are well
retained. Perhaps no variety is more suitable for hay than
Claud.” Note: Claud is once spelled “Claude” (p. 10).
Lipman, Jacob G.; Blair, A.W. 1916. “Factors
influencing the protein content of soybeans.” Soil Science
1(2):171-78. Feb. See p. 175-78. For the crop planted in
the spring of 1915, in the limed sections, the variety Claud
gave the second highest yield of dry matter (vines and pods),
3,680 lb/acre. Address: USA.
566. Garner, W.W.; Allard, H.A.; Foubert, C.L. 1914. Oil
content of seeds as affected by the nutrition of the plant. J. of
Agricultural Research 3(3):227-49. Dec. [9 ref]
• Summary: “Summary: Experiments with soy beans have
shown that, except for the period immediately following
blooming and that directly preceding final maturity, there
is a fairly uniform increase in oil content, both relative and
absolute, throughout the development of the seed, and no
evidence was found that there is a critical period of very
intense oil formation at any stage of seed development.”
“Some varieties of soy beans show a marked tendency to
shorten the time required for reaching maturity when planted
late in the season, but no correlation was found between the
date of planning and the size of the seed or oil content. These
properties appear to be influenced more by the character than
by the length of the growing period.
“Different varieties of soy beans grow under the same
conditions showed marked differences in oil content and
very great differences in size of the seed.”
Tables show: (3) Oil content of soy beans as affected
by partial defoliation. (4) Oil content of soy beans as
affected by partial removal of very young seed pods. (5)
Oil content of soy beans of large and small size from
the same plant (Ogemaw, Hansen, Buckshot; grown in

Pullman, Washington; Amherst, Massachusetts; Wooster,
Ohio; Statesville, North Carolina; La Fayette, Indiana;
and Kingston, Rhode Island). (6) Oil content of soy
beans planted at intervals of two weeks in 1911 (S.P.I.
No. 21755, Haberlandt, Buckshot, Medium Yellow). (7)
Varietal differences in the oil content of soy beans grown at
Arlington Experimental Farm, Virginia, in 1907, 1908, 1910
(Shanghai, Eda, Yosho, Amherst, etc.). (9) Oil content of
soy beans grown under different environmental conditions
(Hansen, Buckshot, Guelph, Ogemaw; also grown at
Auburn, Alabama). Address: 1. Physiologist in Charge; 2.
Asst. Physiologist; 3. Scientific Assistant. All: Tobacco and
Plant-Nutrition Investigations, Bureau of Plant Industry
[Washington, DC].
567. Lipman, Jacob G.; Blair, A.W.; McLean, H.C.; Wilkins,
L.K. 1914. Factors influencing the protein content of soy
beans. New Jersey Agricultural Experiment Station, Bulletin
No. 282. 14 p. Dec.
• Summary: “During the summer of 1914 a number of pot
experiments were conducted to determine the influence
of different factors, as for example, fertilizer treatment,
thickness of planting, time of harvesting, etc., on the protein
content of soy beans...” The following 13 varieties were
tested (notes on growth and ripening of each are given): Ito
San, Ohio 9035, Manhattan, Guelph, Claud [black seeded;
spelled “Claude” once on p. 10], Ebony, Wilson, Swan,
Medium Yellow, Edna [black seeded], Hollybrook, Tarheel /
Tar Heel [black seeded], and Mammoth Yellow.
Concerning Ohio 9035 (p. 11): It is a “seed producer,
originated at the Ohio Experiment Station. It is an erect
bushy plant about 28 inches high, having medium coarse
branches and large leaves. It requires about 130 days for
maturity; the leaves are not well retained. It has large brown
seed, not much inclined to shatter.”
Concerning Claud (p. 12): “The Claud is readily
recognized by its tall (forty inches), fine vines–tending to
be twining at the tips, and its small leaves. It matures in
about 130 days. The seeds are small and black, resembling
the Wilson and Ebony but slightly smaller. There is no
shattering; the yield of seed is medium; leaves are well
retained. Perhaps no variety is more suitable for hay than
Claud.”
Concerning Edna (p. 12): “Its characteristics are: a
bushy growth (twenty-six inches), medium fine branches,
lateness in maturing–150 days is required–small pods,
small black seed, and its non-shattering and leaf-retaining
habit. This is a very slow growing variety and is not
recommended.”
Concerning Tarheel (p. 12): “This is a slow growing
variety and does not ordinarily mature in New Jersey. It has a
large woody stem with coarse branches and large leaves, and
grows about 36 inches high. The seeds are jet black and very
large.” Table IV (p. 10) spells the name “Tar Heel” and gives
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the composition. Table V (p. 13) spells the name “Tarheel.”
“Summary. The thickness of planting apparently did
not affect the percentage of nitrogen in the dry matter, but
for a given area, much more nitrogen was recovered in the
crop where planting was thick, than where it was thin. In
pot experiments the percentage of nitrogen in the dry matter
reached a maximum in ten to fifteen weeks from the date of
planting.
“Certain varieties, as, for example, Ebony, Medium
Yellow, Guelph and Manhattan, are far richer in nitrogen,
both forage and shelled beans, than other varieties tested.
The different fertilizing materials did not greatly influence
the percentage of nitrogen in the dry matter, but judicious
liming increased the nitrogen content of both vines and
shelled beans.”
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean varieties Claud, Edna, Ohio 9035, or
Tarheel / Tar Heel. Address: 1. Ph.D. Director of the Station,
Soil Chemist and Bacteriologist, New Brunswick, New
Jersey.
568. Ohio 9035: New U.S. domestic soybean variety. 1914.
Renamed Hamilton by 1923. Seed color: Brown.
• Summary: Sources: Lipman, Jacob G.; Blair, A.W.;
McLean, H.C.; Wilkins, L.K. 1914. “Factors influencing
the protein content of soy beans.” New Jersey Agric. Exp.
Station, Bulletin No. 282. 14 p. Dec. See p. 10-11, 13. Table
IV shows that the plants of soy bean variety Ohio 9035
contain an average of more than 2.75 per cent nitrogen.
“Ohio 9035: A seed producer, originated at the Ohio
Experiment Station. It is an erect bushy plant about 28 inches
high, having medium coarse branches and large leaves. It
requires about 130 days for maturity; the leaves are not
well retained. It has large brown seed, not much inclined to
shatter.” Table V shows that the shelled beans contain 6.889
per cent. nitrogen when the plants are limed, but only 6.004
per cent. when they are not limed. Address: USA.
569. Tarheel: New U.S. domestic soybean variety (Also
spelled Tar-Heel or Tar Heel). 1914. Renamed Tarheel Black
by 1915. Seed color: Black, hilum black.
• Summary: Sources: Lipman, Jacob G.; Blair, A.W.;
McLean, H.C.; Wilkins, L.K. 1914. “Factors influencing
the protein content of soy beans.” New Jersey Agric. Exp.
Station, Bulletin No. 282. 14 p. Dec. See p. 10, 12-13.
Concerning Tarheel (p. 12): “This is a slow growing
variety and does not ordinarily mature in New Jersey. It has a
large woody stem with coarse branches and large leaves, and
grows about 36 inches high. The seeds are jet black and very
large.” Table IV (p. 10) spells the name “Tar Heel” and gives
the composition. Table V (p. 13) spells the name “Tarheel.”
Cauthen, E.F. 1918. “Soy beans in Alabama.” Alabama
Agric. Exp. Station, Bulletin No. 203. p. 85-123. Nov. See p.
102. Table VI gives the seed yield of “Tar Heel” in 1916 (4.5

bushels per acre). Address: USA.
570. Annual Report of the Kumaun Government Gardens for
the Year 1913-14. 1914. Allahabad, United Provinces [India]:
Printed by F. Luker, Supdt., Government Press. 16 p. See p.
2-4, 11-15.
• Summary: The section titled “Soy bean (Glycine hispida)
by Norman Gill states (p. 2): “8. Extensive experiments were
carried out by me [Norman Gill] during the year with this
important crop. The results... far exceeded my expectations.
The Soy bean flourishes here and, unlike many other crops,
benefits from a heavy rainfall. The best results have naturally
been obtained from good soil where the plants, being more
robust, were able to withstand the attacks of numerous
insects (particularly Thrips).”
Seven soybean varieties were planted at the end of
May and in the middle of June. These included “the yellow
American (a variety introduced last year by the Director of
Land Records and Agriculture). This variety proved a great
success and although it did not produce the heaviest yield, it
contained the largest percentage of oil, and now that it has
become acclimatized, still better results should be obtained
during the coming season.
The plants were harvested between mid-September and
late October. “The original stock of the yellow American Soy
bean was reported to” contain 17% oil, “whereas an analysis
of the same variety grown here shows the high percentage of
21.7.”
In plot no. 1, which was sown with selected plump
seeds, 40% germinated. In plot no. 2, which was sown with
the remaining unselected seeds (mostly shriveled), only 26%
germinated. A table shows that the selected plump seeds gave
a greater yield and contained a greater percentage of oil.
One table gives the average composition of the soil in
which the Soy beans were grown (including large stones,
sand, fine soil and moisture).
12. In July, the writer noticed that the new crop had been
attacked by insects. He “forwarded a number of specimens
of infested leaves to the Imperial Entomologist at Pusa,” who
reported various species of Thrip on the leaves, three leafrollers, a Soy bean caterpillar (Nacoleia indicata F. (vulgaris)
Guen), and species of Coptosoma, Omiodes indicata, and
Thysanoptera.
“13. The seeds of Soy beans for experimental purposes
were freely distributed to planters in Kumaun.” They
reported disappointing results in poor soils, due to scanty
rainfall, or with late sowing.
“15. I am indebted to Mr. C.T. Allen of Cawnpore, for
furnishing detailed results of the Soy bean crop grown on his
estate at Ramgarh.” The Soy bean “promises to be a valuable
hill crop eventually.”
A large table titled “Tabulated record of experiments
made in the cultivation of Soy beans at Douglas Dale [and
Ramgarh]” (p. 4) has the following columns: Plot number,
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variety, date of sowing, quantity sown (in tolas, oz, or lb),
area (square feet), date harvested, total yield (lb and oz),
estimated yield per acre (lb), oil percentage, weight of 100
seeds in grams, and moisture, and ash.
The varieties planted are: Yellow American, Yellow
seeded, Hollybrook, Big seeded, Hill bhat, Nagpur, and Gun
bean. The best yield was about 1,688 lb/acre.
Appendix B (p. 11-13), titled “Distribution list for
1913-14,” shows that many different people received
different varieties of soy beans. The beans were sent to the
following places: Ramgarh, Terchakhet, Shiamkhet, Almora,
Lamachaur, Saria Tal, Saharanpur, Beluwakhan, Durgapur,
Bhaluety, Patwa Dangar, Ganja, and Garhwal.
Appendix C (p. 14), titled “List of contribution for
1913-14,” shows that “The Director of Land Records and
Agriculture, United Provinces, Lucknow” contributed “30
seers American Soy bean.” Note: 1 seer = 2.05 lb.
A photo (Fig. 1) on the last page of this report shows the
relative sizes and shapes of 7 varieties of Soy beans used in
this experiment. The plot number in which each was grown
is written at the bottom of four photos of each seed. Thus, 4
is Hollybrook, 5 is Big seeded, 8 (the biggest) is Gun bean,
and 7 (the smallest) is Nagpur. Address: Superintendent of
the gardens, District, Douglas Dale, Jeolikote, Naini Tal
[Nainital, British India].
571. Halsted, Byron D.; Owen, E.J.; Groth, B.H.A.;
Groth, M.; Pleasants, M.T. 1914. Report of the Botanical
Department. New Jersey State Agricultural Experiment
Station, Annual Report 34:535-629. For the year 1913. See p.
537, 598-603, 608-11.
• Summary: “Nearly four acres assigned to the Department
at the College Farm have been occupied with the subjects
under the projects of heredity and of environment. Eleven
crops were studied in New Jersey. Soybeans, which were
planted in the spring or summer of 1913, are also discussed
in the following sections of the report: “A study of very
limited shade for seedlings in the open” (p. 598-600). Ito
San (early), Wilson (medium), and Mammoth Yellow (late
maturing) soy beans were planted under cages and in the
open. After the seeds had broken ground (the end of the
third day) there was a daily harvest of one row from each
section. Ito San was found to have the shortest hypocotyls,
and Mammoth the longest. “It was further observed that the
lengths of the hypocotyls under the cages were in all cases
longer at the first harvest than those in the open. The length
of the first internode was longest with Ito San (early) and
shortest with Mammoth (late), and was always longest in
plants grown under cages.
“A study of varietal influence upon the length of
hypocotyl and first internode–greenhouse tests” (p. 600-02).
A table (p. 601) shows the results from the 3 varieties.
“A study of the influence of pod position of seeds upon
length of hypocotyl and vigor” (p. 602-06). Pods were first

divided into four-seeded, three-seeded, two-seeded, and
one-seeded. Four-seeded pods were then cut with scissors,
dividing the seeds into basal (nearest the stem), first middle,
second middle, and tip, etc. A table (p. 603) shows the
complex results for Ito San soy beans.
“A study in selection with ‘Wilson’ soy beans” (p. 60911). A full-page table (p. 610) shows observations upon
the Wilson variety: General length in inches, amount of
branching, color of stem, color of pod, longevity, and general
characteristics. A photo (Plate XIII, facing p. 611) shows
sample pods and seeds from 40 Wilson soybean plants in
field tests. Address: 1. Sc.D., Botanist; 2. M.Sc., Asst. in
Botany. All: New Brunswick, New Jersey.
572. Lewis, Harry R.; Clark, Alexis L. 1914. Report of
the Poultry Husbandman. New Jersey State Agricultural
Experiment Station, Annual Report 34:209-90. For the year
ending Oct. 31, 1913. See p. 241-43.
• Summary: The section titled “Soy beans as green forage”
(p. 241-42) states that soybeans (Ito San variety) were
used with good results as a green forage for chickens. This
variety was found to be “well adapted to the soil and climatic
conditions in New Jersey... they produce a continuous
supply of succulent green food from the middle of August
until frost in the fall, which was in this case November
3d...” The soy beans produced a liberal amount of shade
for the growing chickens. In addition, they “improved the
soil by increasing its store of nitrogen, also by improving
its physical condition, which in turn will make possible the
growing of increased amounts of other crops.” Since the “soy
bean pods were not eaten by the birds, it may be possible by
disking and rolling to reseed in the spring, utilizing thereby
the seeds produced in the previous season. The results of the
observations warrant the recommendation that soy beans
should be more generally used as a green succulent crop for
poultry, both on the range and in the poultry yards, especially
when double yarding is used. They should be planted in
rows and cultivated until they reach a height of about ten
inches.” Photos show: (1) Great mass of leaf growth on
soybean plants on Nov. 2 before a night frost destroyed them
and rendered them useless as green food. (2) Same area on
Nov. 7 after frosted leaves had mostly fallen. Note the pods
attached to the upright stalks. (3) Cockerel range on soy bean
forage. Address: 1. Poultry Husbandman; 2. Asst. Poultry
Husbandman. Both: New Brunswick, New Jersey.
573. O.A.C. No. 81: New Canadian domestic soybean
variety. 1914.
• Summary: Sources: Zavitz, C.A. 1914. “The professor of
field husbandry and director of field experiments.” Ontario
Agricultural College and Experimental Farm (Guelph),
Annual Report 39:115-88. For the year 1913. See p. 162.
In the section titled “Varieties of soy or soja beans,” a table
(p. 162) shows the average yield of nine varieties in pounds
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of grain per acre. In descending order of yield, they are: is
O.A.C., No. 81 (831 lb/acre; it has 57.9 lb/bushel or 14.4 bu/
acre), Chernie, No. 18227 (808 lb/acre),” etc. “It will be seen
that one of our own selections, started from a single plant,
has given the highest average yield of seed per acre. This
variety has also ripened more satisfactorily than many of the
other varieties. It will be seen that the weight per measured
bushel of the O.A.C. No. 81 is slightly higher than that of
any other variety.
Zavitz, C.A. 1917. “Results of co-operative experiments
in agriculture.” Ontario Agricultural and Experimental
Union, Annual Report 38:9-33. For the year 1916. See p.
13, 18-19. Last year: “The Brown variety gave exactly one
bushel per acre more than the O.A.C. No. 81. This was the
first year in which the O.A.C. No. 81 was distributed for cooperative experiments. It has surpassed the Brown Soy bean
in yield per acre at the College but is a little later in reaching
maturity.” Address: Ontario, Canada.
574. Owen, Irving L.; Boughner, William H.; Meyers,
Theodore B. 1914. Report of the Department of Farm Crops.
New Jersey State Agricultural Experiment Station, Annual
Report 34:389-417. For the year ending Oct. 31, 1913. See p.
401-405.
• Summary: In the table titled “Daily time report” (p. 392),
harvesting and hauling soy beans takes up most of the time.
In the sections titled “Rye straw and soy beans” (p. 40102) and “Soy beans for seed” (p. 403-05), figures are given
in each section on the value of crop, yield, total cost, total
profit, and average profit per acre at the Experiment Station
and College Farm. On 20 June 1913, 26 acres of soy beans
were planted for seed, using Ito San, Wilson, and Swan
varieties. From 13 acres were harvested 152 bushels of seed
at $2.00/bu and 12 tons of bean straw at $10.00/ton. The
average profit per acre of growing soybeans was $16.67.
Address: 1. Farm manager; 2-3. Foremen [New Brunswick,
New Jersey].
575. Quebec No. 537: New Canadian domestic soybean
variety. 1914.
• Summary: Sources: Zavitz, C.A. 1914. “The professor of
field husbandry and director of field experiments.” Ontario
Agricultural College and Experimental Farm (Guelph),
Annual Report 39:115-88. For the year 1913. See p. 16263. “In 1913 seed of each of two varieties of soy beans
were obtained from Professor [Leonard S.] Klinck, of the
Macdonald College, Quebec. These were special strains
resulting from selection at that institution, and one of them is
known as Quebec No. 92, and the other as Quebec No. 537.”
Jenkins, E.H.; Hayes, H.K. 1915. “Field tests of soy
beans, 1914.” Connecticut Agric. Exp. Station, Bulletin No.
185. 17 p. Jan. See p. Table I, titled “Analyses of soy bean
forage grown at Mt. Carmel field, 1914” (p. 6-7), lists 18
varieties in ascending order of days to maturity: Quebec

No. 92 (104 days), Quebec No. 537 (110 days)... Page 5
states that these two early varieties are both “selections from
Professor Klinck, Macdonald College, Quebec. Quebec 537
looks like an early maturing strain of Ito San.”
Ladd, Culver. 1919. “Soya bean investigation.” North
Dakota Agric. Exp. Station, Food Department, Paint
Bulletin 1(7):130-38. Oct. See p. 138. Table III shows that
the soybean variety Quebec No. 537 was grown in 1913 and
1914 at Macdonald College, Quebec, and in 1915 and 1916
at New Jersey. The fat content (%), moisture content (%),
refractive index at 25ºC, specific gravity at 15.5ºC, iodine
number, and saponification number are given. Address:
Quebec, Canada.
576. Quebec No. 92: New Canadian domestic soybean
variety. 1914. Seed color: Yellow, hilum dark.
• Summary: Sources: Zavitz, C.A. 1914. “The professor of
field husbandry and director of field experiments.” Ontario
Agricultural College and Experimental Farm (Guelph),
Annual Report 39:115-88. For the year 1913. See p. 16263. “In 1913 seed of each of two varieties of soy beans
were obtained from Professor [Leonard S.] Klinck, of the
Macdonald College, Quebec. These were special strains
resulting from selection at that institution, and one of them is
known as Quebec No. 92, and the other as Quebec No. 537.
The Quebec No. 92 gave 648 pounds of grain per acre which
was surpassed only by two other varieties in the past year,
viz., the Brown Soy bean, which gave 720 pounds, and the
O.A.C. No. 81, which gave 664 pounds per acre.”
Jenkins, E.H.; Hayes, H.K. 1915. “Field tests of soy
beans, 1914.” Connecticut Agric. Exp. Station, Bulletin No.
185. 17 p. Jan. See p. Table I, titled “Analyses of soy bean
forage grown at Mt. Carmel field, 1914” (p. 6-7), lists 18
varieties in ascending order of days to maturity: Quebec
No. 92 (104 days), Quebec No. 537 (110 days)... Page 5
states that these two early varieties are both “selections from
Professor Klinck, Macdonald College, Quebec. Quebec 537
looks like an early maturing strain of Ito San.”
Ladd, Culver. 1919. “Soya bean investigation.” North
Dakota Agric. Exp. Station, Food Department, Paint
Bulletin 1(7):130-38. Oct. See p. 138. Table III shows that
the soybean variety Quebec No. 92 was grown in 1913 at
Macdonald College, Quebec, and in 1915 at New Jersey.
The fat content (%), moisture content (%), refractive index
at 25ºC, specific gravity at 15.5ºC, iodine number, and
saponification number are given.
McRostie, G.P.; Laughland, J. 1940. “Soybeans in
Ontario.” Ontario Department of Agriculture, Bulletin No.
407. 12 p. Feb. See p. 11. Description of varieties: “Quebec
No. 92. A selection at Macdonald College by Dr. L.S. Klinck.
Seed yellow, large; hilum dark; plant bushy, short. An early
variety adapted to shorter growing seasons of Ontario.”
Address: Quebec, Canada.
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577. Stone, Wm. McD. 1914. Soybeans and corn: A treatise
on the most valuable of the farm crops of Ohio. Also
practical suggestions for the improvement of soils through
scientific use of lime and legumes. Alliance, Ohio: The
Review Press. 52 p. See p. 1-18. Illust. 23 cm.
• Summary: Contents: A square deal (the motto for doing
business). Northern Ohio Acclimated Seeds (the company,
located about 40 miles south of Lake Erie, has been growing
soybean seed here for several years and corn for about 30
years). Introduction (Two key subjects which will receive
much more attention in the future are “a cheap source of
protein for live stock and a cheap source of nitrogen for the
soil. Solve these two problems and the problem of reducing
the high cost of living is also solved.” Soybeans represent
the solution). The soybean and protein problem. Soybeans
for ensilage: Inoculation, methods of planting soybeansilage fields (uses the word “soys” repeatedly to refer to
soybeans). Soybeans for hay. The soybean and nitrogen
problem. Growing a crop of soys. Soybean varieties (“that
we grow and sell”): The Medium Green or Guelph soy. The
Mammoth Yellow soy. Stone’s Roosevelt soy (“This variety
of soys we introduced to the seed trade in 1912 as a good all
around general purpose grain grower.” Yields 27-35 bushels/
acre. Small seeded.) Black Beauty soy (“In 1933 it gave
us a yield of about 33 bushels per acre in our test plot and
ripened earlier than Ito San,...”). The Peking soy (small, flat,
black seeded; the plants grow very tall). The Ohio 7455 soy
(a pedigreed strain of Medium Early Brown bred by Prof.
C.G. Williams of Ohio Agric. Exp. Station, Wooster, Ohio.
Another good pedigreed strain is Ohio 7403).
Note: This is the earliest document seen (Nov. 2020)
that mentions the soybean variety “Medium Early Brown.”
In 1948 Morse first identified it as synonymous with Early
Brown. Address: Soybean and Corn Specialist, Atwater,
Portage County, Ohio.
578. Wing Seed Co. 1914. Alfalfa: And how to grow it (Mail
order catalog). Mechanicsburg, Ohio. 64 p. Illust. Index. 23
cm.
• Summary: The Introduction states that this is The Wing
Seed Company’s “Eighth Annual Catalog.” The copyright
date is 1913. “We realized the value of Soy Beans ten years
ago, experimented with them several years, were first to push
their sale, and first to offer pedigreed seed grown especially
from high yielding plants, tested the most promising varieties
out of all the Government’s importations of several hundred,
selected just the very best ones adapted to the Corn Belt, and
discarded those which were not suitable.”
On page 2 is a guarantee, prices, shipment, and
important suggestions. A long section titled “Soy beans” (p.
17-24) gives detailed information on this plant including:
Introduction. Time of planting and cultivation. Inoculation.
Harvesting for grain. Making soy bean hay. Varieties:
Wing’s Mikado (has a record in test plot of 37 bushels/acre,

and in the field will make 30 bushels/acre under favorable
conditions), Wing’s Mongol (secured in 1908. “We believe
this bean will make 30 bushels to the acre under favorable
conditions”), Wing’s Sable (secured in 1908), Wing’s Extra
Select Sable, Jet (has a test plot record of 32 bushels/acre),
Peking, Wing’s Extra Select Peking, Wilson (excellent for
forage), Ito San (Especially adapted to latitude 41½ degrees,
or north of that), Mammoth (will rarely mature seed north of
the Ohio River).
The section on soy beans begins (p. 17): “If you will
carefully study the statistics in our table of analyses, page 42,
you will see why this crop deserves to take such prominence.
It will then be seen that the beans have a higher protein
content than oil meal, that the hay from them has a higher
protein content than Alfalfa. Note also the splendid amount
of fat in the grain.” “We know of no plant having a wider or
more useful range of possibilities than the Soy Bean. When
one stops to think of the great feeding value of the grain,
of the entire plant’s being very valuable for forage, of its
being a legume and a heavy gatherer of nitrogen to the soil,
and that it is by no means difficult to grow nor exacting as
to the kind of soil it requires, he is bound to realize that it
occupies a position unique among all our crops. Not only is
the grain as nourishing as oil meal, but it is as greedily eaten
as corn, and as easily digested as any grain we have ever fed.
Moreover, there seems to be a tonic effect about the entire
plant, and stock fed either the grain or the forage become full
of life and energy as with no other grain we have ever used.”
At the end of the section on “Inoculation” we read (p.
21, in boldfaced type): “Soil for inoculating Soy Beans
may be obtained from A.A. Parsons, Plainfield, Indiana, at
a cost of 75 cents per 100 lbs. The Farmers’ Exchange of
Schellburg, Pennsylvania, also has it for sale.”
Photos show: (1) Two children (they look like girls age
4 and 7) “Testing the soy bean test plots. Wing Seed Co.’s
trial grounds.” (2) Large, individual photos of uprooted
plants of the following soy bean varieties bearing pods:
Wing’s Mikado (2), Ito San, Wing’s Sable (2), Jet, Wing’s
Mongol, Wing’s Sable. (3) Two children standing in “A field
of Peking soy beans just ripening. This looks like 30 bushels
per acre.”
The “Index” (p. 64) states that a bushel of “Beans, Soy
(Glycine Hispida)” weighs 60 lb. If sowing alone, plant ¼ to
3 bu/acre. Address: Mechanicsburg, Ohio.
579. Zavitz, C.A. 1914. The professor of field husbandry and
director of field experiments. Ontario Agricultural College
and Experimental Farm (Guelph), Annual Report 39:115-88.
For the year 1913. See p. 162-63, 184-85.
• Summary: In the section titled “Varieties of soy or soja
beans,” a table (p. 162) shows the average yield of nine
varieties in pounds of grain per acre. In descending order of
yield, they are: is O.A.C., No. 81 (831 lb/acre; it has 57.9 lb/
bushel or 14.4 bu/acre), Chernie, No. 18227 (808 lb/acre),
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Buckshot, No. 17251 (732), Habara [Habaro], No. 20405
(707), Early Yellow (691), Brown (662), Ito San (629),
Tsurunoko (615), Akasaya (576).
“It will be seen that one of our own selections,
started from a single plant, has given the highest average
yield of seed per acre. This variety has also ripened more
satisfactorily than many of the other varieties. It will be seen
that the weight per measured bushel of the O.A.C. No. 81 is
slightly higher than that of any other variety.
“In 1913 seed of each of two varieties of soy beans
were obtained from Professor [Leonard S.] Klinck, of the
Macdonald College, Quebec. These were special strains
resulting from selection at that institution, and one of them is
known as Quebec No. 92, and the other as Quebec No. 537.
The Quebec No. 92 gave 648 pounds of grain per acre which
was surpassed only by two other varieties in the past year,
viz., the Brown Soy bean, which gave 720 pounds, and the
O.A.C. No. 81, which gave 664 pounds per acre.”
The section titled “Miscellaneous leguminous crops
for green fodder” (p. 184-85) begins: “In 1913, twentyone leguminous crops were grown in the experimental
department for the production of green fodder... The highest
yield in tons of green crop per acre produced in 1913 were
obtained from the following varieties: Grass Peas, 7.9; Ito
San Soja Beans, 7.6; Hairy Vetches, 7.3; and Chernie Soy
Beans, 6.9.”
“Each of twelve varieties of leguminous crops have been
under experiment in each of five years, and the accumulated
results add to the value of the information.” A table (p. 184)
shows the average returns for the five year period: Habara
Soy Beans, No. 20405 (Wash) 26 inches, 7.59 tons (the best
yield among 12 legumes). Ito San Soja Beans, 24 inches, 6.8
tons (#2 best yield). Chernie Soy Beans, No. 18227 (Wash)
23 inches, 6.77 tons (#3 best yield). Early Yellow Soy Beans,
No. 81, 24 inches, 6.15 tons (#6 best yield). Early Yellow
Soy Beans, 23 inches, 5.53 tons (#7 best yield). Buckshot
Soy Beans, No. 17251 (Wash) 23 inches, 5.08 tons (#8 best
yield). Tsurunoko Soy Beans, 23 inches, 4.93 tons (#9 best
yield). Akasaya Soy Beans, 24 inches, 4.72 tons (#10 best
yield). Brown Soy Beans, 22 inches, 4.26 tons (#11 best
yield).
Note 1. This is the earliest document seen (Nov. 2020)
that mentions an “O.A.C.” soybean variety–O.A.C. No. 81; it
was developed at the Ontario Agricultural College in Guelph,
Ontario, Canada.
Note 2. This is the earliest document seen (Nov. 2020)
that mentions a “Quebec” soybean variety–Quebec No. 92 or
Quebec No. 537; they were developed by Professor Leonard
S. Klinck, at Macdonald College, McGill University, Ste.Anne-de-Bellevue, Quebec, Canada. Address: B.S.A., Prof.
of Field Husbandry, Guelph, Ontario.
580. Zavitz, C.A. 1914. Results of co-operative experiments
in agriculture. Ontario Agricultural and Experimental Union,

Annual Report 35:12-38. For the year 1913. See p. 14, 22.
• Summary: A table listing the co-operative experiments in
Agriculture conducted throughout Ontario in 1913 (p. 14),
under “Grain crops” includes “Testing two varieties of Soy,
Soja, or Japanese beans–2 plots.”
In the section on Grain crops, the subsection titled
“Soy beans” (p. 22) states: “As usual an experiment was
conducted over Ontario with different varieties of Soy beans
in 1913. No satisfactory reports, however, were received.
The Early Yellow variety is the one which has made the
best all-round record at Guelph, although we have now a
selection from this variety which promises to be better than
any of the varieties which we have previously had under
experiment.” Address: Prof. of Field Husbandry, O.A.C.
[Ontario Agricultural College], Guelph [Ontario, Canada].
581. Parsons, Adrian. 1914? For the Dept. of Agriculture–
Wash. D.C. In: Notebook. 1914? Near Plainfield, Indiana. 2
p. Undated. Unpublished manuscript.
• Summary: “Our twenty four years growing and feeding soy
beans here in central Indiana has led us to recognize a very
few absolute essentials for the production of a good crop.
We have never had a failure, no insect pest has developed,
either on vine or seed. But rabbits and ground hogs along
with all farm stock are ravenous for them. The first essential
is discing [disking] as early as the ground can be worked
as often as conditions make it necessary to encourage
the germination of as many weed seed as possible before
planting time. As soon as the corn is planted we plant the
beans with nine disc drills using ends and center discs. With
guides like a corn planter we secure even and straight rows
about 30 inches apart. We have not found the use of fertilizer
profitable. As to varieties we have tested about twenty. We
commenced with the early medium yellow [perhaps Medium
Early Yellow]. After growing them for ten years, in the
medium a single stalk appeared two weeks earlier and much
heavier podded from which the Mikado originated, which
has been our heaviest seeder, but the Wilson and Auburn
has been close seconds. This year for the Wing Seed Co. we
grew the pedigreed Sable [Wing’s Pedigreed Sable] which is
a very fine bean and gave the best yield per acre (24 bu.) of
any with the Medium Green second. Also the Royal which
was supposed to yield 7 or 8 bu. per [acre], a distinctly
forage variety the finest I ever saw. It made 14 per [acre]. We
believe the black beans will stand a little more bad weather
than the yellow. We harvested the Green this year with but
little loss.”
“The second essential is shallow planting and the third
early cultivation. We usually harrow before they come up
and begin cultivation as soon as the rows can be followed.
By cutting when the pods begin to form we have a hay crop.
When top leaves begin to turn yellow and curing in shock the
best way to handle for feed.”
Note 1. This is entry #8 in Adrian Parson’s notebook. It
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is signed “A.A. & Sons.” For details about the Notebook, see
Parsons 1902-1924. This entry is undated. Adrian began to
grow soybeans in about 1890 or 1891. The date is estimated
from 1890 + 24 = 1914 or 1915.
Note 2. This may be the earliest document seen (Aug.
2013) that mentions the soybean variety Wing’s Pedigreed
Sable, however we cannot be sure since the document is not
dated.
Note 2. This is the earliest document seen (Nov. 2020
that mentions the soybean variety Royal. The next earliest
document is J.L. Hills (1917)). Address: Near Plainfield,
Indiana.
582. Royal: New U.S. domestic soybean variety. Synonyms
Peking (Morse 1918), Wilson Five (Morse 1927). 1914?
Undated.
• Summary: Parsons, Adrian. 1914? For the Dept.
of Agriculture–Wash. D.C. In: Notebook (undated,
unpublished). 1914? Near Plainfield, Indiana. “Also the
Royal which was supposed to yield 7 or 8 bu. per [acre], a
distinctly forage variety the finest I ever saw. It made 14 per
[acre]. We believe the black beans will stand a little more bad
weather than the yellow.”
Morse, W.J. 1918. “The soy bean: Its culture and uses.”
Farmers’ Bulletin (USDA) No. 973. 32 p. July. See p. 16.
“The Peking is an excellent grain producer and with its rather
fine stems and abundant foliage makes one of the best forage
sorts. In variety tests the Peking, Sable, and Royal varieties
appear to be identical, and it is quite evident that the latter
two are selections from the Peking. Plants slender, erect,
maturing in about 120 days; pubescence tawny (a small
percentage of the plants have gray pubescence and twining
terminals); flowers both purple and white; seeds black with
a black seed scar, much flattened, medium small, about
384,000 to the bushel; oil, 15.9%; protein, 39%.”
Morse, W.J. 1927. “Soy beans: Culture and varieties.”
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 10.
“Royal.–The same as Wilson Five.”
Note: After 1927 Morse continues to state that Royal is
the same as Wilson Five–not Peking.
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
“Royal” is not mentioned in the Index or the book.
Etheridge, W.C.; Helm, C.A.; King, B.M. 1929.
“A classification of soybeans.” Missouri Agricultural
Experiment Station, Research Bulletin No. 131. 54 p. Dec.
See p. 34. “Royal.–Seeds medium to large, ellipsoidal to
ovoidal in lateral outline; testa glossy; hilum lighter than
the testa (Plate III, No. 114); pods mostly small (Fig. 2A);
pod formation on central stem sparse, diminishing gradually
toward the wavy tip (Fig. 4A); stems medium in size; leaves
small; plant medium in height (Fig. 3B), slender (Fig. 5),
maturing late (140 to 145 days).” Note: “Royal” is also
mentioned in the Index.

Morse, W.J. comp. “Soybean varietal names used to
date.” May 26. 9 p. Attached at the end of RSLM 148.
“Royal” is listed as a named variety. Address: USA.
583. Wing Seed Co. 1915. Wing’s seed book: Grower’s of
the best field, garden and flower seeds (Mail order catalog).
Mechanicsburg, Ohio. 97 p. Jan. 1. Illust. Index. 25 cm.
• Summary: “Pioneer Alfalfa Growers of Ohio.” “Ninth
Annual Catalogue.” Joseph E. Wing was a soybean pioneer
and this catalog contains a fairly long section on the “Soy
bean” (p. 15-19, plus photos on p. 20-21) with the following
contents: Introduction. Soys in corn (for silage or hogging
off): Time of planting and cultivation, inoculation (“We can
furnish Nitragin artificial inoculation for Soys at $2.00 per
acre; five acres for $9.00”). Harvesting for grain (Wing finds
the McCormick self-rake to be the ideal machine). Making
soy bean hay.
Varieties: Wing’s Mikado (“A splendid variety, a little
better adapted to grain than hay.” Yields: 37 bu/acre record
in test plot, 30 bu/acre under favorable conditions), Wing’s
Mongol (Secured in 1908, “very similar to Wing’s Mikado, a
remarkably heavy yielder of grain”), Wing’s Sable (“Secured
by us in 1908 and considerably improved by us since that
time”), Wing’s Extra Select Sable, Jet (“Has a test plot
record of 32 bushels/acre”), Wilson (“in some ways excels
all our others as a forage bean. On very rich soil we have
seen it grow eight feet tall”), Ito San (“An old standard
variety, one of the first and best sorts grown in the United
States. Especially adapted to latitude 41½ degrees, or north
of that. A heavy yielder of grain, should make 20 bushels
per acre”), Mammoth (“will rarely mature seed north of
the Ohio River”), Ohio No. 9035 (“Originated by the Ohio
Experiment Station, and by our tests the best bean they
have put out”), Medium Green (“We list variety, not that
we consider it equal to many of our other sorts, but because
there is a demand for it”).
At the end of the section on “Inoculation” we read (p.
17): “We can furnish Nitragin artificial inoculation for Soys
at $2.00 per acre; five acres for $9.00.
“Soil for inoculating Soy Beans may be obtained
from A.A. Parsons, Plainfield, Indiana, at a cost of 75
cents per 100 lbs. The Farmers’ Exchange of Schellburg,
Pennsylvania, also has it for sale.”
Index of field seeds (p. 34). Index of field seeds,
miscellaneous, vegetables, flower seeds, and plants and bulbs
(inside back cover).
At the bottom of the cover is written: “Pioneer alfalfa
growers in Ohio.” The introduction to the soy bean section
begins: “If you will carefully study the statistics in our
table of analyses [p. 26-27, 32], you will see why this crop
deserves to take such prominence. It will be seen that the
beans have a higher protein content than oil meal, that the
hay from them has a higher protein content than Alfalfa.
Note also the splendid amount of fat in the grain. Add to this
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the fact that with the new varieties it is easily possible to
secure two or three tons of dry hay per acre; that from twenty
to thirty bushels of seed per acre are frequently reported; that
the plant is a legume and adds fertility to the soil fully as
rapidly as the clovers or other legumes; that it will grow on
soil too poor or acid for the easy success of Alfalfa; and you
have a splendid combination, certainly qualities that are hard
to excel with any of our cultivated crops.
“We know of no plant having a wider or more useful
range of possibilities than the Soy Bean.”
“We believe that we are the largest retailers of Soy
Beans in the United States. Possibly we retail as many as
all the rest of the dealers put together. We believe, also,
that we are spending more money to test varieties of these
beans to ascertain which are the good ones, and to perfect
them, by plant row breeding and selection, than any other
firm in the United States. We think that we can see decided
improvements in our varieties from the breeding work which
we have done with them” (p. 18).
“Special advice: Our Mr. Joseph E. Wing has spent the
greater part of his life in traveling, studying soils and plants
under almost all conditions, not only in every state of the
union, but in foreign countries as well. He is familiar with
the work that is done at nearly all Experiment Stations as
well as that which has been done in Washington [DC],...” (p.
32). The page titled “Price list of books” (p. 33) describes
three books written by Joseph E. Wing: Alfalfa in America,
Meadows and Pastures, and In Foreign Fields.
A half-page ad states “Inoculate with Nitragin” (p.
32). “The first to appreciate the wonderful possibilities of
legume bacteria were Doctors Nobbe and Hiltner, of the
Royal Agricultural College, of Munich, Germany. For years
they experimented and finally succeeded in breeding in their
laboratory, strong, healthy, vigorous nitrogen-gathering
germs. Realizing that their wonderful discovery meant a
world benefit only when the practical farmer could make use
of it, Nobbe and Hiltner evolved a way of packing the germs
in a medium that insured successful delivery to the farmer–
the germs absolutely guaranteed to be as strong, healthy and
vigorous as when they left the laboratory.
“This process is called the Nobbe-Hiltner Process;
the produce is called ‘Nitragin,’ the trademark name that
distinguishes the original Nobbe-Hiltner Pure Culture from
imitations all over the world.”
“’Nitragin’ Pure Culture has been used in Germany
for 17 years. Last year it was used on more than a million
acres. This year you should use it on your Clover, Alfalfa,
Cow Peas, Soy Beans, Vetch, Field Beans, Garden Peas and
Beans–in fact on all legumes.
“Remember, each legume requires its own particular
kind of bacteria. A special strain of ‘Nitragin’ Pure Culture
is prepared for each legume. In ordering to be sure to name
crop desired.” The inserted price list has 3 categories of
Soys, each sold in amounts of 1 lb, 10 lb, 60 lb (1 bushel),

100 lb, 5 bushels, or 10 bushels. The price of 1 bushel is
$3.25 for Extra Select Sable or Wilson, $2.65 for Mammoth,
and $2.75 for all other varieties.
Tables show: (1) Draft on soil of various plants when
tops are harvested and entirely removed, plus estimated
yield. Four entries are given for soy beans–Inoculated and
not inoculated, cut for hay or for grain. The draft (amount
removed) and value of the draft is given for nitrogen
and phosphoric acid (p. 26). (2) Effect on soil of various
leguminous crops when entire tops are returned to it (p. 27).
(3) Protein production of various leguminous plants (p. 27).
(4) Analyses of American feeding stuffs. Photos show mature
uprooted plants: Soy bean–Wing’s Mikado. Ito San: Fully
ripe and ready to harvest. Wing’s Mikado, with many pods.
Wing’s Sable. Jet. “Field of Wing’s Extra Select Sables. The
tall plants which the children are holding are Wing’s Royal
[a synonym for Peking], a forage variety growing six feet
tall, which will be ready to market in 1916.” Field of Ohio
9035 soys; the come up to the shoulders of two young girls
standing in the field (p. 20).
Note: This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Wing’s Royal. Address:
Mechanicsburg, Ohio.
584. Wing’s Royal: New U.S. domestic soybean variety.
1915.
• Summary: Wing Seed Co. 1915. Wing’s seed book:
Grower’s of the best field, garden and flower seeds (Mail
order catalog). Mechanicsburg, Ohio. 97 p. Jan. 1. Illust.
Index. 25 cm. A photo (p. 18) shows: “Field of Wing’s Extra
Select Sables. The tall plants which the children are holding
are Wing’s Royal, a forage variety growing six feet tall,
which will be ready to market in 1916.”
Morse, W.J. 1918. “The soy bean: Its culture and uses.”
Farmers’ Bulletin (USDA) No. 973. 32 p. July. See p. 16.
“Wing’s Royal” is not mentioned.
Morse, W.J. 1927. “Soy beans: Culture and varieties.”
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 16-19.
“Wing’s Royal” is not mentioned. Nor is any other variety
whose name starts with “Wing’s” or “Wing.”
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
“Wing’s Royal” is not mentioned in the Index or the book.
Etheridge, W.C.; Helm, C.A.; King, B.M. 1929.
“A classification of soybeans.” Missouri Agricultural
Experiment Station, Research Bulletin No. 131. 54 p. Dec.
Wing’s Royal is not mentioned in the Index or the article.
Morse, W.J. comp. 1948. “Soybean varietal names used
to date.” May 26. 9 p. Attached at the end of RSLM 148.
“Royal” is listed as a named variety. Address: USA.
585. Morse, W.J. 1915. Soy beans in the cotton belt. Special
(USDA Office of the Secretary) 6 p. Jan. 12 [No. 21]. Later
issued on 10 March 1917 under the same title, but slightly
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revised and expanded, as USDA Cooperative Extension
Work in Agriculture and Home Economics, States Relations
Service No. A 85. S.R.S. Doct. 43. Ext. S.
• Summary: Contents: Introduction. Adaptations. Soil
preparation. Fertilizers. Inoculation. Seeding and cultivation.
Rotations. Mixtures. Varieties. Soy beans for hay. Soy beans
for pasture. Soy beans for soiling. Soy beans for ensilage.
Soy beans for seeds. Storing soy beans. Value for human
food. Soy-bean oil and cake.
“The soy bean, also called the soja bean and the
Manchurian bean, is an erect, rather hairy, leguminous plant,
resembling somewhat the common field or navy bean... It
will succeed in the United States wherever corn or cotton are
cultivated. It is especially adapted to the cotton belt...
“The use of commercial fertilizers is recommended
where sandy soil predominates or the soil is of low fertility.
Where fertilizers are used, good results have been obtained
by using a dressing of stable manure of 200 to 300 pounds
of acid phosphate and 100 pounds of muriate of potash...
Lime has been found almost invariable to increase the yield...
Inoculation may be almost certainly secured by applying soil
from an old soy-bean field...
“Varieties: At the present time about 15 varieties of soy
beans are handled commercially by seedsmen, the important
of which are Mammoth (late), Hollybrook (medium late),
Haberlandt (medium late), Medium Yellow (medium),
Ito San (early), Guelph (medium), Barchet (late), Ebony
(medium late), Peking (medium late), and Wilson (medium
late). All of these varieties, with the exception of Barchet,
are suitable for hay and seed production. The Barchet is
especially adapted for hay and green manure in the Gulf
States. For seed production alone the Mammoth, Hollybrook,
and Haberlandt are to be recommended, while the Wilson,
Peking, and Ebony are better adapted for hay” (p. 4).
“Soy beans for seed: Thus far soy beans have been a
very profitable crop when grown for seed, but the industry
has been developed mainly in a few in sections, such as
eastern North Carolina... For feeding to animals the seed
is ground and used with some less concentrated feed.
Experiments comparing soy-bean meal and cottonseed meal
indicate that soy-bean meal is superior to cottonseed meal
both for milk and butter production” (p. 5).
“Value for human food (p. 6): Although soy beans
have attracted attention from time to time in the U.S., thus
far they have been but little used. The beans contain but a
trace of starch and they are highly recommended as a food
for persons suffering from diabetes. The numerous ways in
which the soy bean can be prepared as human food should
encourage its use.
“The green bean when three-fourths to full grown has
been found to compare favorably with the butter or Lima
bean. The dried beans are used like the field or navy bean in
baking or in soups. When prepared in either of these ways
the beans require somewhat longer soaking and cooking.

The soy bean has been sold in this country to some extent
as a coffee bean. When roasted and prepared it makes an
excellent substitute for coffee.
“Soy-bean meal or flour may be used as a constituent of
biscuits, muffins, and bread; in fact, in any recipe where corn
meal is used. In the various preparations three-fourths soy
flour or meal and one-fourth wheat flour are recommended.”
Note 1. Subsequent publications by Morse show that onefourth soy flour or meal and three-fourths wheat flour are
recommended”
“The oil is utilized to a great extent in Europe and the
United States for culinary purposes, as a paint oil, in soap
manufacture, and in many other industries” (p. 6).
Note 2. This is the earliest document seen (June 2009)
in which William Morse refers to what are now called green
vegetable soybeans; he uses the term “green bean” and
compares them with the “butter or Lima bean.” This is also
the earliest document seen (June 2009) in which William
Morse refers to “soy-bean flour,” or to the use of roasted soy
beans as a coffee substitute.
Note 3. This is the earliest English-language document
seen (Sept. 2016) that uses the term “soy-bean meal” to
refer to ground, defatted soybeans. Address: Scientific Asst.,
Forage-Crop Investigations, USDA Bureau of Plant Industry,
Washington, DC.
586. Morse, William J. 1915. Soy bean (Soja max). USDA
Bureau of Plant Industry, Forage Crop Investigations,
[Office Circulars] No. 19. Jan. 13. 4 p.
• Summary: “The soy bean, called also soja bean,
Manchurian bean, and stock pea (eastern North Carolina),
is an erect, rather hairy, leguminous plant. It is grown
extensively in China and Japan, principally as human
food, but also for forage and as green manure. Within the
past few years the crop has become of special importance
because of the large importations of beans, oil, and cake
from Manchuria to Europe and America. The soy bean has
a wide adaptation as to soil and climatic conditions, the
northern limit being that of corn and the southern limit that
of cotton. Rabbits are exceedingly fond of the young plants
and sometimes cause serious injury where the plat [sic]
is small, especially in semiarid regions. Although the soy
bean is decidedly drought resistant, it is able to withstand a
greater amount of moisture than corn or cowpeas. The soy
bean is a valuable crop in many ways and has many points of
superiority over the cowpea. As a forage it has higher value,
the seed is easily harvested, and the seed is weevil proof.
One of its most common uses is for hay, which is comparable
to alfalfa and red clover in feeding value. The average yield
of hay is about 2 tons to the acre. The soy bean is valuable
as pasture for all kinds of stock, but especially profitable
with hogs and sheep. As a soiling crop the soy bean is of
value, yielding from 5 to 10 tons of green forage to the acre.
Satisfactory results have been obtained by mixing soy beans
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and corn as ensilage, using three parts of corn to one part
of soy beans. It is better to grow the two crops in separate
fields and mix them in cutting. The soy bean is an excellent
green-manure crop, greatly increasing the supply of humus
and nitrogen in the soil. Excellent results have been obtained
in feeding the grain as meal to dairy cows, substituting it for
cottonseed meal or oil meal in the dairy ration. It is also a
very profitable crop to grow for seed, as the supply seldom
equals the demand. Under ordinary conditions the best
varieties yield from 20 to 30 bushels of seed to the acre. On
account of its erect growth and uniform maturity the soy
bean is easily harvested by machinery. As a food the soy
bean may be used as a green vegetable [edamamé], the dried
beans used in baking or in soups, and, when roasted, as a
substitute for coffee. Soy-bean flour or meal may be used as
a constituent of muffins, bread, or, in fact, in any dish where
corn meal is used. In addition to their forage and food value
soy beans contain a valuable vegetable oil utilized in various
industries.
“Inoculation: Soy beans when well inoculated add
much nitrogen to the soil. Natural inoculation occurs quite
generally throughout the Southern States, the proper bacteria
seeming to be widely distributed. In localities where this
crop has not been previously grown, however, it is advisable
to inoculate. The inoculation of a new field may be most
certainly secured by applying soil from an old soy-bean field,
using about 300 pounds of soil to the acre or dusting the seed
with some of the soil.
“Culture: Soy beans succeed best on a thoroughly
prepared seed bed. If the soil is low in fertility, an application
of 300 pounds of acid phosphate and 100 pounds of muriate
of potash to the acre or a dressing of stable manure will
give the best results. As a rule, soy beans should be planted
about the same time as corn. For seed production, planting
in rows 30 to 48 inches apart is the best method, while for
hay, soiling, or green manure a broadcasted or drilled crop
furnishes a better quality of forage. Planted in rows, from 20
to 30 pounds of seed to the acre have been found satisfactory,
and if broadcasted or drilled, from 60 to 90 pounds to the
acre. An ordinary grain drill may be used in planting. By
covering the feed cups not in use, different widths of rows
can be adjusted. The cotton planter or corn planter can also
be used to advantage. For small areas the ordinary grain drill
does well. The planting should be shallow, not exceeding 2
inches in depth.
“Harvesting: The matter of harvesting depends primarily
on the use to be made of the crop. For hay, soy beans may be
cut at any time from the setting of the seed until the leaves
begin to turn yellow. The crop is best fitted for hay when
the pods are well formed. When grown for grain alone, the
cutting may be delayed in the case of most varieties until
nearly all of the leaves have fallen. The harvesting can be
done best by a mower with a bunching attachment or by a
self-rake reaper. The early varieties can be harvested with

a bean harvester to advantage. The later and taller growing
varieties can be satisfactorily harvested with a self-binder.
If only a small area is grown, the plants may be cut with
a sickle, or pulled, tied in bundles, and flailed out when
thoroughly dry. In thrashing, the ordinary grain separator
does very satisfactory work if run at moderate speed and
some of the concaves are removed. Special thrashers for soy
beans and cowpeas are now in the market and do excellent
work.
“Varieties: At the present time there are about fifteen
varieties of soy beans handled commercially by seedsmen.
More than 500 distinct varieties are known and have been
grown by the Department of Agriculture on its testing
grounds. Several of these have proved very promising in
various sections of the country and are now either on the
market or ready for distribution. The varieties are largely
distinguished by the color and size of seed, though they
differ in maturity, habit of growth, etc. Variety is a matter
of prime importance with the soy bean. Soy-bean seed
should be selected with the idea of getting a variety suitable
to the locality where it is to be grown, not growing the
early varieties in the South nor the late ones in the North.
Following are brief notes on the more important varieties:
“Mammoth (seeds, straw yellow).–This is the standard
commercial late variety, more extensively grown at the
present time than any other. The Mammoth yields well and is
satisfactory for both grain and forage. It can not be expected
to mature north of Tennessee and Virginia.
“Hollybrook (seeds, straw yellow).–A variety about
two weeks earlier than the Mammoth, which can therefore
be grown farther north. The seeds and plants are very nearly
identical with those of the Mammoth. The Hollybrook is not
especially desirable for hay, but is a good grain producer.
“Ito San (seeds, straw yellow).–This variety is also
called Yellow, Dwarf Yellow, Early Yellow, Medium Yellow,
and Early White. It will mature in about 100 days and can
be grown well in the Northern States. The Ito San is very
satisfactory for forage and also produces a good yield of
grain.
“Guelph (seeds, green).–This variety is also known as
Medium Green, Medium Early Green, and Large Medium
Green. It is about two weeks later than the Ito San. The
Guelph is grown to a considerable extent in the Northern
States. It is esteemed for its forage, and although it gives a
good yield of grain it shatters badly before all of the seed is
mature.
“Haberlandt (seeds, straw yellow).–This variety is about
a week later than the Guelph. The Haberlandt is one of the
most satisfactory varieties for grain production, but is not
especially desirable for hay.
“Medium Yellow (seeds. straw yellow).–This variety,
sometimes sold as Ito San and Hollybrook, appears identical
with the Mongol and the Roosevelt. It matures about the
same time as the Guelph and is satisfactory both for hay and
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seed production.
“Wilson (seeds, black).–This variety matures about the
same time as the Haberlandt. It gives a good grain yield, but
is most satisfactory for hay.
“Peking (seeds, black).–This variety has small, flat seeds
and matures in about 120 days. The Peking not only gives a
good yield of grain, but is most excellent for hay.
“Tokio (seeds, olive yellow).–This variety is about a
week earlier than the Mammoth. The Tokio has rather a
stocky growth for forage, but gives a heavy grain production.
“Manchu (seeds, straw yellow).–An early variety
obtained from northern Manchuria, maturing a few days
earlier than the Ito San. The Manchu gives an excellent
production of forage and seed, excelling the Ito San in both
respects. Excellent results have been obtained with this
variety in the Northern States.
“Black Eyebrow (seeds, black and yellow).–An early
variety obtained from Manchuria, maturing about the same
as the Manchu. The Black Eyebrow is very satisfactory for
both hay and seed production. It is most suitable as a grain
variety for the Northern States.
“Barchet (seeds. brown).–This variety requires rather
a long season, maturing about 10 days later than the
Mammoth. The Barchet makes a good growth, has fine
stems, and is especially desirable for hay and green manure
in the Gulf States.”
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Manchu. Address: Scientific
Assistant, Bureau of Plant Industry, USDA.
587. Biloxi: New U.S. domestic soybean variety. 1915. Seed
color: Brown (chocolate).
• Summary: Sources: Piper, C.V. 1915. Re: Send soy bean
varieties to Mr. N.E. Winters in Texas. Letter to W.J. Morse,
[USDA], Jan. 19.
Piper, C.V.; Morse, W.J. 1916. “The soy bean, with
special reference to its utilization for oil, cake, and other
products.” USDA Bulletin. No. 439. 20 p. Dec. 22. See p.
17. Biloxi variety soybeans grown in Mississippi contained
20.3% fat (see Grantham 1912 [sic]) and 46.3% protein (see
Robert 1915 [sic]). Note: The Biloxi variety is not mentioned
by either Grantham in 1912 or Robert in 1915.
Morse, W.J. 1918. “The soy bean: Its culture and uses.”
USDA Farmers’ Bulletin No. 973. 32 p. July. See p. 13.
Morse, W.J. 1918. “The soy-bean industry in the United
States.” Yearbook of the U.S. Department of Agriculture p.
101-11. For the year 1917. See Plate 1, following page 104.
A photo shows “a field of the Biloxi variety of soy beans
grown at Biloxi, Mississippi.”
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 163. “Introduced from Tangsi, China, 1908.” Page 153
states: “Under changeable weather conditions most soybean
varieties tend to shatter their seeds quite easily. Among the

varieties tested at Arlington Farm, Virginia, some varieties
were noted to hold seeds better than others. The Biloxi
variety has been found an excellent sort on account of its
holding its seeds better than other varieties commonly grown
in the southern states.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 8-9. Biloxi is in the USDA Germplasm
Collection. Maturity group: VIII. Year named or released:
1918. Developer or sponsor: USDA. Literature: 04. Source
and other information: ‘Tsze Pi Tou’ from Tangxi, Zhejiang,
China, in 1908. Prior designation: PI 23211. Address: USA.
588. Piper, C.V. 1915. Re: Send soy bean varieties to Mr.
N.E. Winters in Texas. Letter to W.J. Morse, [USDA], Jan.
19. 1 p. Typed, without signature (carbon copy).
• Summary: “Dear Mr. Morse: Will you kindly send seed
at once to Mr. N.E. Winters in Texas, Experiment Station,
Angleton, Texas, as follows:
“Mammoth, Barchet, and Biloxi soy beans, each
sufficient for two 1/10 acre plots in rows. Send full
instructions for planting and have the seed of the Biloxi
variety forwarded to Professor Tracy [Biloxi, Mississippi]. A
copy of your letter to Mr. Winters should be sent to Director
Youngblood, College Station, Texas. Very truly yours,...”
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Biloxi.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge,
[Bureau of Plant Industry, USDA, Washington, DC].
589. Morse, W.J. 1915. Re: Send Biloxi soy bean varieties to
Mr. N.E. Winters in Texas. Letter to Prof. S.M. Tracy, Biloxi,
Mississippi, Jan. 23. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Prof. Tracy: In a recent memorandum,
Professor Piper advised that I write you to have two pounds
of Biloxi soy bean sent to Mr. N.E. Winters, Experiment
Station, Angleton, Texas. Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC.
590. Piper, C.V. 1915. Re: Please send soy bean seed at
once to Texas. Letter (memorandum) to Mr. William Morse,
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Forage Crop Investigations, Bureau of Plant Industry,
USDA, Washington, DC, Jan. 23. 1 p. Typed, with signature
on letterhead.
• Summary: “Dear Mr. Morse: Will you kindly send seed
at once to Mr. to Mr. N.E. Winters, Experiment Station,
Angleton, Texas, as follows:
“Mammoth, Barchet, and Biloxi soy beans, each
sufficient for two 1/10 acre plots in rows. Send full
instructions for planting and have the seed of the Biloxi
variety forwarded to Professor Tracy [Biloxi, Mississippi]. A
copy of your letter to Mr. Winters should be sent to Director
Youngblood, College Station, Texas.
“Very truly yours, Agrostologist in Charge.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-1929.
Piper, C.V. Box no. 108.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist, USDA Bureau of
Plant Industry, Forage Crop Investigations.
591. Piper, C.V. 1915. Re: Please send soy bean seed to Dr.
Thomas Stark, Thibodaux, Louisiana. Letter (memorandum)
to Mr. William Morse, Forage Crop Investigations, Bureau of
Plant Industry, USDA, Washington, DC, Jan. 27. 1 p. Typed,
with signature on letterhead.
• Summary: “Dear Mr. Morse: Please send 3 or 4 varieties
of soy beans and 3 or 4 varieties of cowpeas–enough to plant
¼ acre–and write letter concerning it, to Dr. Thomas Stark,
Thibodaux, Louisiana.
“C.V. Piper.”
Note: At the lower left are written the names of the
varieties and the amount of each sent. The soy bean varieties
appear to be Barchett, Tokio, and Peking–but the handwriting
is hard to read.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-1929.
Piper, C.V. Box no. 108.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist, USDA Bureau of
Plant Industry, Forage Crop Investigations.
592. Fouts, Taylor. 1915. Soy beans–A coming crop. Purdue
Agriculturist (Indiana) 9(4):9-13. Jan.
• Summary: Contents: Introduction. Rotation. Seeding.
Cultivation. Beans and corn. Soy beans for hay and seed.
Effect upon the soil. This article begins: “We regard soy
beans as one of our regular crops. Given a place in our crop
rotation, it has proven itself to be a soil improver, a meat
producer, and a money getter. It is truly a worthy crop,
and can certainly be grown for profit on our Indiana stock

farms. Some ten years ago our attention was directed to
the soy bean because of its essential properties, and each
succeeding year’s experience has made it possible for us to
grow and utilize the crop more economically. Really, the soy
bean has become a habit, as it were, in our crop and feeding
operations.”
“Rotation: Our rotation consists of corn, soy beans,
wheat and clover. When clover fails we substitute the legume
that is reliable–soy beans... we are now drilling soy beans
in all our corn, the combination being utilized for silage,
‘hogging off,’ or for fattening range lambs.”
Lists four advantages of sowing corn and soy beans
together. The Hollybrook variety is especially well adapted
to this use. “We know that soy beans net us more profit per
acre than any of our other crops, with the possible exception
of alfalfa, if sold in the market. We had one field of beans
that threshed out over 30 bushels per acre but 16 to 20
bushels is the average on our clay soil.”
The article ends with a prediction: “Uses of soy beans:
New uses are constantly being made of soy beans. It seems
probable that the next few years will see the development of
a new industry converting the commercial soy bean into soy
bean oil and meal. The latter will be used to supplement corn
in grain rations, or better still, to add a very rich protein meal
to the human food list to balance up the long list of starchy
carbonaceous foods now consumed. The extracted oils will
enter into many preparations similar to other well known
vegetable oils. When these outlets are opened soy beans will
indeed become one of our substantial crops.”
Photos show: (1) Many hogs on a field of mature soy
beans. “Hogging off soy beans. A profitable method of
utilizing the crop.” (2) Piles of soy bean hay on the farm
of Mr. Taylor Fouts. (3) Harvesting soybeans. Two horses
are pulling a man seated on a mower having a side-delivery
attachment.
Note: This is the earliest article seen (Oct. 2012) written
by Taylor Fouts about soy beans. Address: Class of 1902,
Purdue, Indiana.
593. Hutchison, C.B.; Douglass, T.R. 1915. Experiments
with farm crops in southwest Missouri. Missouri Agricultural
Experiment Station, Bulletin No. 123. p. 161-85. Jan. See p.
175-77.
• Summary: “The Missouri Agricultural Experiment Station
in 1909 began a series of experiments in Jasper County to
study the adaptations of different varieties of principal farm
crops in Southwest Missouri.”
In the section titled “Cowpea and Soybean Experiments”
we read (p. 177): “Soybeans. The soybean is a comparatively
new crop in Southwest Missouri. In habit of growth and
method of cultivation it is very much like the cowpea. It
differs particularly in being more stocky in appearance and in
producing much more seed, and is therefore better suited for
pasturing, especially with hogs. Where drilled solid with a
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grain drill at the rate of four or five pecks to the acre it makes
a very good hay but a more common method of seeding is
to drill in rows, 30 to 32 inches apart and cultivate. Where
planted in this way about two pecks of seed to the acre are
required. They are cut either with the mower and made into
hay or a self-binder may be used and the beans fed in the
bundle or threshed.
“Among the leading varieties of soybeans to be
recommended for southwest Missouri are: Medium Early
Yellow (or Mongol), Austin, Morse, Peking (or Sable),
and Mammoth Yellow. The latter is a later maturing
variety seldom maturing seed in this locality and is to be
recommended only for hay.”
Note: The “staff” pages shows that J.C. Hackleman,
A.M., works at this station in Farm Crops. Address: 1.
M.S.A., Farm Crops, Columbia, Missouri.
594. Jenkins, E.H.; Hayes, H.K. 1915. Field tests of soy
beans, 1914. Connecticut Agricultural Experiment Station,
Bulletin No. 185. 17 p. Jan.
• Summary: Contents: Uses of soy beans: Catch crop,
nitrogen-gathering green manure crop in orchards, seed crop,
silage crop, for hay, as a forage and pasture for hogs. Tests
made in 1914. Yield of fresh forage. Yield of dry matter.
Yield of food ingredients. Period of growth. The seed. The
seed yield. Feeding value. Resistance to frost and time of
planting. When to plant. How to plant. Varieties to plant.
Page 3 states: “The field work connected with these
tests was planned and carried out by Mr. H.K. Hayes and his
assistant, Mr. Hubbell. The chemical analyses were made
under the direction of the chief chemist, Mr. J.P. Street. The
results have been prepared for publication by the director
[E.H. Jenkins].”
The soy bean is a valuable catch crop, which can be
planted if winter grain, fall or spring sown clover, or grass
seed fails. It is an excellent nitrogen-gathering green manure
crop in orchards. As a seed crop it is sometimes profitable,
depending on the state of the market.
Varieties to plant. Hollybrook is recommended. A
summary of a single year’s observations of 19 varieties
tested, all of which on the 28th and 29th of May, begins:
“The earliest varieties–Manhattan, Medium Yellow, Quebec
[two varieties] and Ito San bloomed in from 55 to 60 days
and could be cut for soiling. Their average yield when the
foliage was mature was 2.35 tons of dry matter.”
Tables show: (1) “Analyses of soy bean forage grown
at Mt. Carmel field, 1914” (p. 6-7). It lists 18 varieties in
ascending order of days to maturity: Quebec No. 92 (104
days), Quebec No. 537 (110 days; both “selections from
Professor [Leonard S.] Klinck, Macdonald College, Quebec.
Quebec 537 looks like an early maturing strain of Ito San”),
Medium Yellow, Ito San (2 entries), Kentucky, Manhattan,
Ebony, Medium Green, Mongol, Mikado, Peking, O’Kute
[Okute], Wilson, Arlington, Hollybrook, Swan, Morse,

Cloud.
(2) “Average yield of crops named in pounds per acre”
(p. 10). The crops are soy beans, fodder corn, and alfalfa.
III. “Composition and yield of soy bean seed, grown at Mt.
Carmel field, 1914” (p. 12, for 14 varieties. Includes weight
of 100 seeds, and seed color. The variety Mongol has olive
green seeds (p. 13). The highest yield was from Medium
Green, 32.5 bushels/acre at 12% moisture). IV. “Composition
and digestible nutrients of soy beans, cotton seed meal and
linseed meal” (p. 14). A photo (front cover) shows a soy bean
plant with roots. Address: 1. Ph.D., Director of the Station
and Treasurer, New Haven, Connecticut.
595. Manchu: New U.S. domestic soybean variety. 1915.
Seed color: Yellow (straw), hilum black.
• Summary: Sources: Morse, William J. 1915. “Soy bean
(Soja max).” USDA Bureau of Plant Industry, Forage
Crop Investigations, [Office Circulars] No. 19. Jan. 13. 4 p.
“Manchu (seeds, straw yellow).–An early variety obtained
from northern Manchuria, maturing a few days earlier than
the Ito San. The Manchu gives an excellent production
of forage and seed, excelling the Ito San in both respects.
Excellent results have been obtained with this variety in the
Northern States.”
Cook, I.S.; Kemp, W.B. 1915. “Soy beans–An important
West Virginia crop.” West Virginia Agric. Exp. Station,
Circular No. 20. 19 p. April. See p. 8. The section titled
“Varieties of soy beans” shows the following for Manchu
(with similar information for many other varieties): Name:
Manchu. Registry number: 30,593. Days to maturity: 93.
Height in inches: 26. habit of growth: Erect. Quality of vine:
Medium. Color of seed: Yellow. Color of hilum (seed scar):
Black. Number of beans in 10 grams of seed: 68 in 1913; 63
in and 1914.
Country Gentleman. 1915. “Soy beans for all climates.”
May 22. See p. 11. “Manchu–seeds, straw yellow. Matures
a few days earlier than Ito San, and gives better yields of
forage and seed than Ito San. Does well in Northern States.”
Hill. C.E. 1917. “Report of the forage crop
investigations on the eastern Oregon dry-farming substation,
Moro, Oregon.” The section titled “Soy beans: Varietal test”
states: “Soy beans were tested at the Moro Station for the
first time in 1917. Seed of four varieties–Black Eyebrow,
Ito San, Early Green and Manchu was received from Mr.
[William] Morse of the [USDA] Office of Forage Crop
Investigations and planted in summer fallow in rows three
feet part. Two rows 8 rods long were seeded to each variety
on May 19th.” Manchu emerged with very uniform stands
and was harvested when the leaves were dry and falling.
Manchu was the only variety of the four undamaged by
rabbits.
Morse, W.J. 1918. “The soy bean: Its culture and uses.”
USDA Farmers’ Bulletin No. 973. 32 p. July. See p. 15. “A
variety, obtained from northern Manchuria, that has given
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excellent results in the Northern States both for grain and
forage. Plants stout, erect, maturing in about 110 days;
pubescence tawny; flowers purple; seeds straw yellow, with
a slate-black seed scar, medium sized, about 141,000 to the
bushel; oil, 19.18%; protein, 37.19%.”
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 167. “Introduced from Ninguta, Manchuria, 1913.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987.
“USDA soybean germplasm collection inventory.” Vol. 1.
INTSOY Series No. 30. p. 14-15. Manchu is in the USDA
Germplasm Collection. Maturity group: III. Year named or
released: 1918. Developer or sponsor: USDA. Literature: 04.
Source and other information: ‘Huang Tou’ from Ningan,
Heilongjiang, China, in 1911. Prior designation: PI 30593.
Address: USA.
596. Mooers, C.A. 1915. Re: Soy bean No. 19881. Letter
to Prof. C.V. Piper, Bureau of Plant Industry, U.S. Dept. of
Agriculture, Washington, D.C., Feb. 10. 1 p. Handwritten,
with signature on letterhead.
• Summary: “Dear Professor Piper: Soy bean No. 19881.
received from you a few years ago has done well here. In
fact I consider it to be about the best variety I have found for
its season which is considerably shorter than that of either
Mammoth Yellow or Tokio.
“I will appreciate your telling me the origin of this
variety (19881) also its name. If it has no name please give
it a good one as soon as possible as I want our farmers [in
Tennessee] to grow it.
“With regards,
“Very truly yours, C.A. Mooers.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Chemist and Agronomist, Univ.
of Tennessee Agric. Exp. Station, Knoxville, TN.
597. S.H.I. 1915. Corn and soybeans for silage (Letter to the
editor). Breeder’s Gazette 67(8):391. Feb. 25.
• Summary: “Concerning the article on this subject in
your issue of October 22 [1914] I should like to ask what
variety of soybeans were planted by Mr. Kline. What was
the name or make of the planter that he used? How much
seed was planted per acre of both corn and soybeans? Were
the soybeans well matured and the seed hard when cut for
silage?
J.C. Kline of Lagrange Co., Indiana, answers: “The
variety was Hollybrook, used because it waxes rather rank in
growth, averaging about three feet high. It will also mature
by the time the corn is cut for silage. We drilled the soybeans

with a planter that is so arranged that the size of the drop
can easily be regulated by a lever. We used a special pea or
bean plate that came with the planter and were able to secure
a uniform stand. The manufacturers now make a special
attachment, similar to a fertilizer attachment, that can be used
in planting beans, cowpeas and soybeans along with corn at
the same time. The price of the is $12 extra.” Address: Lititz,
Pennsylvania.
598. Butler, W.R. 1915. A short talk with county agent about
soy bean hay crop. Alexandria Times-Tribune (Alexandria,
Indiana). March 10. p. 2.
• Summary: “The failure of soy beans as a hay crop has
been due to the fact that haying came in September, when
the weather is uncertain. Allow from eighty to ninety days
to grow the soy bean hay crop plant so as to have the haying
come in August when the weather will be favorable for
cutting. Begin cutting when some of the leaves begin to
show yellow. Soys cut at this time are not so woody as when
allowed to mature farther. The crop may be mowed one day,
put in windrows the next, turned on the third and put in small
cocks, where it should be allowed to cure partially before it
is hauled to the barn a few days later. Men who have used
this hay, properly cured, say they would as soon have it
as alfalfa. The way the stock eat it oven though it is rather
woody verifies this statement. Soy beans will yield from 2 to
3 tons, cured hay per acre.
“Harvesting for Seed: Various implements have been
employed to harvest soy beans for seed; the mower with a
side-delivery buncher, the binder and the self rake reaper.
Taylor Fouts has good results with the grain binder. He
follows soy beans with wheat and to economize labor and
time he follows the binder with a 12 disc wheat drill. Thus
he harvests his soys for seed and drills his wheat at the same
time The bundles are dropped on the drilled ground and
placed in small cocks or windrows for curing. As the beans
begin to ripen most of the leaves will fall. Even if some of
the pods are still green, do not hesitate to cut at this time, for
if the vines are properly cured there is enough nourishment
in the stalks to mature if harvesting is done while the dew is
on. Play safe by letting the vines remain in small windrows
till the threshing machine is on the place, for there will be
disaster if the beans are put in the cock and the rain strikes
them. The less the vines are handled the less they will shatter
and the greater will be the crop of seed.
“Be sure to get a good threshing machine so the cylinder
well run at about half the speed required for oats, without
changing the speed of the separator. Two extra pulleys, twice
the size of the regular ones and costing about ten dollars,
are put on either end of the cylinder shaft. Have most of the
concave teeth removed and a strong oak board to take the
place of the lower concave. Beans threshed in this way are
fairly clean and what few split ones occur can be graded and
fanned out on the mill and fed to the stock. If a shed is handy
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in which to thresh the pods and straw, and stock is allowed
access to the stack, especially sheep and milk cows, a great
benefit will be derived from this source, Another factor that
contributes to larger grain returns is the use of tight-bottom
hay racks.
“Results in Madison County: It is one thing to produce
a crow [sic, crop] and another thing to dispose of that crop at
a profit. Two farmers in Madison county, Indiana, tried the
soy bean crop this year. Frank Mullins, of Monroe township,
grew thirteen acres, half of which were Early Browns and
half of them [Ito] San variety. Herman Hughel of Anderson
township, grew two and one-fourth acres, using the Mikado
and Sable varieties. Both men kept a cost account of their
crop of soy beans.
Herman Hughel grew his entire crop of seed. It was
Frank Mullins’ plan to first thresh his entire crop. The writer
induced him to fence off an even acre of his crop for the
purpose of experiment on hogging off soy beans.
“Herman Hughel’s Soy Beans Patch: The ground
was broken early and harrowed frequently to conserve the
moisture. On June 10, 1914, he planted his crop. The seed
bed was as fine as a flower bed and the plates in the corn
planter were adjusted so as to drop the beans eight to the foot
in the row. The rows were about the same distance apart as
for corn. The beans were planted about the same distance
apart as for corn. The beans were planted about one and onehalf inches deep. Mr. Hughel did not inoculate last season
but intends to do so this year.
“When the plants were about four inches high the spike
tooth harrow was set at an angle and the patch was harrowed.
Care was taken to wait until the dew was off and the plants
were tough. This practice kept the ground level and killed the
weeds which had sprouted and at the same time made a fine
dust mulch to conserve the moisture. It was equal to the first
cultivation and was a great deal more efficient. The stand
was excellent and the plants grew thriftily all summer.
“The patch was near the road and many people stopped
to admire it and ask about methods of cultivation, harvesting
and the advantages of such a crop. The following figures are
full of interest and as inspiring as the crop itself. We give
them here so that others may see the business side of the
experiment.
“Cost of Producing 2¼ Acres Soy Beans–Herman
Hughel 1914.
“Plowing, (man and team, 12 hours) at 35¢ = $4.25
“Preparing seed bed (drug [dragged] and harrowed
twice) 5 hours at 35¢ = $1.75
“Seed = $2.00
“Planting, 2 hours, at 35¢ = $0.70
“Cultivating, 17 hours at 35¢ = $5.95
“Threshermen’s bill = $6.00
“Harvesting = $6.00
“Labor, etc. on threshing = 3.50
“Rent at $6.00 per acre, 2¼ acres = $13.50

“Total cost 2¼ acres = $43.60
“Cost per acre = $19.33
“56 bushels of beans from 2¼ acres
“Cost of producing one bushel of soy beans = 78 cents.
“The average yield per acre was 25 bushels. These beans
will sell for seed this spring at $2.50 to $3.00 per bushel.
At $2.50 per bushel Mr. Hughel will have a gross return
per acre of $62.50. Subtract his cost per acre for producing
these beans or $19.33 and we have a net return of $43.17.
Besides this money return he has the straw which is a good
roughage, high in protein for horses, sheep and cattle. A very
small per cent. of the plant food is removed in the seed and
so Mr. Hughel is gratified to know that his bean crop has
been a success. This season will be a splendid one in which
to try the soy beans crop. It will take the place of clover.
It can be used as a soil improver, a forage crop, a hay crop
and as a money crop when threshed for seed. This practical
demonstration ought to induce many farmers to try a small
patch this year.”
Note: Much of this article later appeared in: Butler,
William Reynolds. 1916. “The labor-saving soy: A crop
for seed, feed and the soil of run-down fields.” Country
Gentleman 81(19):964-65, 994-95. May 6. Address:
Agricultural Agent of Madison County.
599. Duggar, J.F. 1915. Re: Cooperative tests of soybeans
and cowpeas. Letter to Prof. C.V. Piper, Dep. of Agriculture,
Washington, DC, March 31. 1 p. Typed, with signature on
letterhead.
• Summary: “Dear Professor Piper: I have your letter of
March 27 relative to the proposed series of cooperative tests
of soybeans and cowpeas, to be conducted for three years.
“While I should be glad to join you with this
cooperation, I fear that conditions on the Station farm are not
favorable to our agreeing to conduct all of the experiments
indicated for a series of three years. The land available is
very limited, and the presence of nematodes in certain fields
is making it necessary for us to be in position to exclude on
certain fields any plants on which nematodes might multiply.
“However I should be very glad to receive from your
office, for testing, some of the varieties of both soybeans and
cowpeas which you include, and which are generally offered
by seedsmen. I allude especially to Chiquita, Black Eyebrow,
Arlington, and Medium Yellow soybeans; and to Early Buff,
Catjang (22888), Early Red, Taylor, and Monetta.
“Any results we get on these varieties will of course be
at your service.
“Yours very truly, Director.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
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Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Director and Agriculturist,
Experiment Station, Alabama Polytechnic Inst., Auburn,
Alabama.
600. Kiesselbach, T.A. 1915. Soy beans and cowpeas.
Nebraska Agricultural Experiment Station, Bulletin No. 150.
31 p. Distributed April 6.
• Summary: Contents: Introduction. Habits of growth.
Adaptations and uses for Nebraska conditions. Composition
and feeding value. Yields in other states. Varieties tested
and yields at Nebraska Experiment Station. Soybeans and
cowpeas for hay. Soybeans and cowpeas for silage. Yield
compared with grain crops at Nebraska Experiment Station.
Soybeans and cowpeas as soil improvers. Place in the
rotation. Varieties and seed. Inoculation. Time, rate, and
manner of planting. Cultivation. Harvesting. Threshing and
storing. Farmers’ tests with soy beans. Summary.
“Somewhat extensive experimental tests were made at
the Nebraska Agricultural Experiment Station by Dr. T.L.
Lyon, now of Cornell University. Included in these tests were
nine varieties of soy beans for which yields were determined
during the years 1903 and 1904.
“In 1909 this Station secured seed of eight representative
varieties of soy beans from Mr. C.V. Piper of the United
States Department of Agriculture. At that time Professor E.G.
Montgomery, now of Cornell University, again took up the
testing of soy beans, which has been continued since 1911
by the writer, thus giving a continuous record of six years’
work in recent years. Cooperative tests also have been made,
during the past three years, with farmers of the State...
“Experience indicates that at the present time in
Nebraska their [soybeans’] chief value is as a protein
concentrate and as hay for cattle, hogs, and sheep, and
possibly for soil improvement. They deserve more extensive
trial as food for man.
“Indications are that cowpeas never will be a practical
crop in this state. The yield of seed is relatively very low, and
in forage production cowpeas are not superior to soy beans...
Soy beans are the most practicable of any of the annual
legumes. They are one of the most drouth resistant crops we
have...
“Nine varieties were tested in unduplicated plats, onetenth acre in size, during each of two years, 1903 and 1904.
The rows were 32 inches apart and cultivated.” They were
planted on May 30 and matured on Sept. 20, taking 112 days
to mature. The varieties tested were Early Yellow, American
Coffee Berry, Early Black, Ito San, Wisconsin Black,
Medium Early Yellow, Medium Early Brown, Medium Early
Black, Medium Green. The average yield was 16.17 bu/acre.
The highest yielders were Early Black (21.85 bu/acre) and
Wisconsin Black (20.95).
“Further testing was discontinued until 1909 when eight
varieties of soy beans representing a rather wide range of

types were secured from Mr. C.V. Piper of the Bureau of
Plant Industry, United States Department of Agriculture.
These have been tested for six years, 1909-1914, and the
data are given in detail for each year in Tables 4 to 9...” The
varieties tested were Habaro, Shingto, Chernie, Haberlandt,
Nuttall (S.P.I. No. 17,253), Cloud, Amherst, Meyer.
“Cultivation: It is recommended that the field be disked
and harrowed just prior to seeding in order to check the weed
growth as much as possible. A weeder may be run over the
ground just before the beans come up and again before the
beans are large enough to cultivate.”
“Harvesting: Soy beans and cowpeas may be harvested
with a mower or a specially made bean harvester. We have
also found it practicable to harvest soy beans for seed with a
binder. Some varieties are too short and too viny to harvest in
this manner. In case a mower is used, it is well to have a side
delivery attachment in order that the horses will not need
to tramp on the cut swath of beans. This tramping is likely
to shatter many of the beans... After curing in the windrow
for a day or two, the beans should be placed in shocks.
When thoroly [thoroughly] cured it is best to thresh them
immediately.” Note 1. This is the earliest English-language
document seen (Oct. 2018) that uses the word “viny” to
describe the growth habit of soybeans.
“Threshing and storing: These crops may be threshed
with an ordinary threshing machine by reducing the speed
of the cylinder and replacing all or part of the concaves by
blank concaves. The best adjustment of the thresher is by the
use of special pulleys which reduce the speed of the cylinder
without reducing that of the rest of the working parts of the
machine. Many of the seeds are still likely to be broken in
threshing, but this does not reduce their feeding value.”
“Farmers’ tests with soy beans: During the years 1912,
1913, and 1914 the Experiment Station supplied a number
of farmers with soy bean seed, together with suggestions
relative to planting, cultivating, and harvesting the crop. In
all cases the soy beans were planted in rows and cultivated.
The farmers either were supplied with both inoculated
and uninoculated seed for comparison, or were furnished
inoculating culture from the United States Department of
Agriculture.
“Tests in 1912: In 1912 three farmers in southeastern
Nebraska tested Amherst soy beans for seed with rather
encouraging results. Their yields were respectively 18, 20,
and 20 bushels per acre. From two to three acres were grown
by each man.”
Results are also given for 1913 (from 10 farmers) and
1914 (from 19 farmers). A table (no. 18; p. 29) gives results
of a questionnaire sent to the participating farmers showing
that they liked the soybeans as a crop. The report concluded:
“The soy bean is one of those crops which look promising
and inviting but which nevertheless are not quite sufficiently
meritorious to take a place among our standard crops under
existing conditions.”
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Photos show: (1) A shock of soy beans. (2) A typical soy
bean plant (p. 6). (3) Nine different varieties of soy beans (p.
14). (4) A typical field of soy beans (p. 24). (5) A field of soy
beans ready to harvest for seed (p. 27).
Note 2. This document contains the second earliest date
seen for soybeans in Nebraska, or the cultivation of soybeans
in Nebraska (1903).
Note 3. This is the earliest document seen (Jan. 1998)
that uses the word “weeder” in connection with soybean
production. Address: A.M., Experimental Agronomy,
Lincoln, Nebraska.

These beans were not inoculated, but were sown in rows
with a corn planter and cultivated the same as corn.” A man
(perhaps the author), wearing a hat, is shown standing in
the field. (2) Soy beans that have been raked into windrows
then put into small cocks. (3) Three typical soy-bean plants
of Hollybrook variety, uprooted, with leaves and pods, 36
inches in height. “Each plant bears about a hundred pods.”
(4) Two men standing in a field of soy beans grown in corn.
“The corn produced ninety bushels to the acre. The beans
were inoculated, the corn was gathered for seed, and the
beans were hogged off.”

601. Smith, William C. 1915. Food for men, stock and
soil: Soy beans–a single or a combination crop for farms
everywhere. Country Gentleman 80(15):685-86. April 10.
• Summary: The author planted soybeans on his
Vetchfalfa Farm in Indiana in 1914. The crop is a strong
drought resister. In Indiana the most widely used variety
is Hollybrook. Four methods of planting soybeans are
described: (1) Broadcast or put through a common wheat
drill. (2) Put the seed into the corn planter, using the smallest
drill plate, and drill as you would corn; then go back, straddle
the rows, and drill between the first rows. (3) Same as the
second method but without the second planting; use 1 bushel
of seed per acre. (4) The method now most frequently used
in Indiana and one of the most profitable. At corn planting
time, after the soil has been prepared as for planting corn,
drill with the corn 12 pounds to the acre of soy-bean seed.
“The beans may be mixed with the corn and the two kinds of
seed run through the drill together...”
The soy beans can be harvested by sheep and hogs.
“The crop should be cut with a self binder and shocked the
same as wheat, or cut with a mower, cured for several days,
raked into windrows and put into small cocks. To have
clean-looking seed all the beans must be mature... The beans
may be threshed with a regular threshing machine with the
concaves taken out.”
“Soy beans will yield from twelve to twenty-five bushels
of seed to the acre. My crop in 1914 yielded twenty bushels
to the acre. The seed in Indiana sells for two dollars and a
half a bushel retail, and two dollars a bushel wholesale...
“Carroll County, Indiana, was the first county in the
state to celebrate Soy Bean Day. The meeting was held last
September on the farms of Taylor and Noah Fouts, who
have grown hundreds of acres of soy beans, and hundreds
of people were in attendance... In the afternoon the crowd
assembled upon the lawn of Taylor Fouts’ home to hear
addresses by Purdue University’s soy-bean expert, Isaac
Smith, a pioneer Indiana grower of soy beans, the author
and others.” Soy beans are offensive to chinch bugs [Blissus
leucopterus].
Photos show: (1) “A promising field of soy beans on
the author’s Vetchfalfa Farm that produced twenty bushels
of seed to the acre in the driest season in thirty-five years.

602. Piper, C.V. 1915. Re: Please send seed of cowpea
and soy bean varieties to Mrs. A.C. Ritchie, Catonsville,
Maryland. Letter (memorandum) to Mr. William Morse,
Forage Crop Investigations, Bureau of Plant Industry,
USDA, Washington, DC, April 28. 1 p. Typed, with signature
on letterhead.
• Summary: “Dear Mr. Morse: Please send Mrs. A.C.
Ritchie, Catonsville, Maryland, four or five varieties of
cowpeas enough for a quarter of an acre of each, and the
same number of varieties of soy beans, also for a quarter of
an acre each. Please also advise her where she can get good
Whippoorwill cowpeas and Mammoth soy beans.
“C.V. Piper.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-1929.
Piper, C.V. Box no. 108.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist, USDA Bureau of
Plant Industry, Forage Crop Investigations.
603. Cook, I.S.; Kemp, W.B. 1915. Soy beans–An important
West Virginia crop. West Virginia Agricultural Experiment
Station, Circular No. 20. 19 p. April.
• Summary: Contents: Introduction. The soy bean plant.
Adaptation to West Virginia conditions. Methods of
utilizing soy beans: Hay, seed production, silage, pasture,
soil improvement. Soy beans in crop rotation. Varieties
(two tables are given). Recommended varieties. Cultural
directions: Preparing the seed bed, planting, inoculation,
cultivation. Harvesting: Hay, seed production, threshing.
Soy beans in mixture [mixed cultures with other crops].
Summary.
“The soy bean is perhaps the most valuable legume
that has been introduced into this country within the last
50 years... The trials that have been carried out comparing
soy beans with cowpeas indicate that the soy bean has some
points of decided superiority over the cowpea, particularly
its hay and seed value... For several years soy beans have
been grown quite extensively for hay in Monroe County
by a number of farmers, and they report splendid results in
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shaped. Component parts of a drying
rack (p. 15). A small bean thresher,
made by the American Grain Separator
Co. in Minneapolis, Minnesota (p.
17). The self rake reaper from the
International Harvester Co. This is the
best machine for harvesting soy beans
in West Virginia. (p. 18).
Note 1. “A.K. 1912” may refer to
the fact that the soybean variety A.K.
was introduced from northeast China
in 1912 by the Lucas Paint Company,
New Jersey.
Note 2. This may well be the
earliest document seen (Nov. 2020)
that mentions the soybean variety
A.K.–but we cannot be sure that “A.K.
1912” was the same as “A.K.” Address:
Morgantown.

wintering young cattle, sheep and horses on it.”
“During the past three years this Station has tested a
number of soy bean varieties and while the tests have not
been conducted for a sufficient length of time to give all
of the information desired yet some outstanding variety
differences have been noted. These are shown in the
following table.”
This table, titled “Varieties of soy beans” (p. 8) shows
for each variety: Name, registry number, days to maturity,
height in inches, habit of growth (erect, twining, reclining),
quality of vine (very coarse, coarse, medium, fine), color
of seed, color of hilum (seed scar), number of beans in 10
grams of seed (1913 and 1914). The named varieties tested
are: Ohio 7476, Hollybrook, Ohio 7420, Brown, Wilson,
Morse, Peking, Ohio 7495, Meyer, Arlington, Ohio 7406,
Guelph, Ohio 7403, Austin, A.K. 1912, Ohio 7490, Ito San,
Roosevelt, Chernie, Virginia, Nemo, Swan, Auburn, Sable,
Mikado, Manchu, Jet, Tar Heel [Tarheel], Adzuki bean,
Adzuki bean, Early Buff cowpea.
A table titled “Variety test for seed production” (p. 9)
shows for each of the varieties listed above: Name, yield in
bushels per acre in 1912, 1913, 1914, average, years tested.
This station began testing soybean varieties in 1912, when
nine varieties were tested: Ohio 7476, Hollybrook, Ohio
7420, Brown, Ohio 7495, Ohio 7496, Guelph, Ohio 7403,
and Ohio 7490. The first four of these varieties have been
tested for 3 years (1912 to 1914). The highest 3-year average
seed yield was from Ohio 7476 (19.7 bu/acre). The highest
2-year average yield was Wilson (21.9 bu/acre).
Photos show: Wooden soybean drying rack, pyramid

604. Forbes, E.B.; Beegle, F.M.;
Fritz, C.M.; Morgan, L.E.; Rhue, S.N.
1915. Specific effects of rations on the
development of swine: Second paper.
Ohio Agricultural Experiment Station,
Bulletin No. 283. p. 111-52. April.
• Summary: Soy beans (containing about 19% fat) were fed
with corn to swine in the ratio of 10.82 to 1. “The lot [of
pigs] on corn and soy beans evinced an unaccountable dislike
for the ration. The corn was of excellent quality and the soy
beans seemed in every way clean and sweet. The variety
used was Medium Green. Another variety was also tried but
without greater success. The dislike of pigs for soy beans is
an individual peculiarity which is not possessed by all, but
which is rather common.” Tables show: (1) Composition
of the different foods (incl. soy beans) on a percent fresh
basis. (2) Digestible nutrients in the various foods (gm/
kg). Corn supplemented with soy beans does not furnish
enough mineral matter of the amounts and kinds required for
maximum growth of bones. “The rations of corn alone and
of corn and soy beans produced the least bone. The rations
of corn supplemented by tankage and by skim milk produced
the most bone.” Address: 1. Ph.D., Chief of Nutrition. All:
Nutrition Dep., Wooster, Ohio.
605. Beavers, J.C. 1915. Soy beans with corn: A good
combination for hogs, lambs and silos. Country Gentleman
80(20):28. May. 15.
• Summary: “In 1910 Dr. Isaac A. Smith, of Huntington
County, Indiana, grew six and a half acres of soy beans,
which were hogged off. The hogs were turned on the field
during the first half of September and remained on the field
about seventy days.”
“The amount of corn fed per acre of beans hogged off
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was 27.5 bushels. The gain in live weight averaged 823
pounds an acre... If pork is valued at seven cents a pound
the return per acre would be $34.51. This is not a bad return
for a leguminous crop that is grown partly for the purpose of
improving the soil.”
“Another profitable way of growing soy beans for hogs
is to plant them in the rows with the corn. In the fall of 1914
Taylor Fouts, of Carroll County, Indiana, turned ninety-nine
head of Duroc-Jersey shotes into a small field of corn and
soy beans. This lot of hogs made an average gain of 961
pounds for each acre of corn and beans harvested in this way.
At seven cents a pound, the gain in live weight was worth
$67.27 an acre.
“For Indiana the Hollybrook is the best all-around
variety for growing with corn for the silo or to be hogged off.
Mikado is also a very good variety for either purpose... Sable
and Black Champion mature with the standard varieties of
corn growing in South Central Indiana.” A photo shows four
large hogs feeding on a field of soy beans planted with corn.
606. Meyer, Frank N. 1915. Re: Condensed soybean milk,
made in Japan and sold in China. In: Letters of Frank N.
Meyer. 4 vols. 1902-1918. Compiled by Bureau of Plant
Introduction, USDA. 2444 p. See p. 2068-69. Letter of 21
May 1915 from Peking, China, to David Fairchild of USDA.
• Summary: “I am also enclosing a can of so-called
condensed milk, as sold here in China under the name of
‘The Eagle Brand.’ I strongly suspect this stuff to have
been made in Japan from Soybeans, with something added.
It is of a brown color, quite lumpy, not very sweet and it
dissolved but poorly. One also gets effects of flatulency
from it, especially when taken on an empty stomach. Do you
consider it worth while to have it analysed by the Bureau of
Chemistry?”
In a letter of 15 Dec. 1915 (p. 2166, from Washington,
DC) to Fairchild we read: “Morse soy beans are desired,
especially from southern China. Prof. Tracy at Biloxi got
a mutant among his soybeans which is of extremely great
value to the Gulf Coast sections... The Kudzu vine is not as
desirable as was first thought; it occupies the land too long
and does not always make a dense stand.”
Location: University of California at Davis, Special
Collections SB108 A7M49. Address: USDA Plant Explorer.
607. Country Gentleman. 1915. Soy beans for all climates.
80(21):919. May 22.
• Summary: “After testing some 500 varieties of soy beans
the Federal Department of Agriculture is enthusiastic over
this legume as a crop of many uses for various sections of
the country. Though it is decidedly drought resistant the soy
bean can thrive under a greater amount of moisture than corn
or cowpeas; it make an excellent forage crop; the seed is
weevil proof; it makes valuable pasture and is a good soiling
crop, making from five to ten tons of green forage to the

acre.”
“’Variety is a matter of prime importance with the soy
bean,’ says W.J. Morse of the Federal Division of ForageCrop Investigations. ‘Early varieties should not be grown in
the South nor late ones in the North. At the present time there
are about fifteen varieties of soy beans handled commercially
by seedsmen. Of the 500 varieties tested by this Department
several have proved very promising in various sections of
the country and are now either on the market or ready for
distribution.’”
Some of the more important varieties are: Mammoth,
Hollybrook, Ito San, Guelph, Haberlandt, Medium Yellow,
Wilson, Peking, Tokio, Manchu, Black Eyebrow, and
Barchet. Details are given on each variety, including seed
color, early vs. late, best for seed vs. forage.
Note 1. This is the earliest document seen (July 2013)
that mentions the soy bean variety Black Eyebrow.
Note 2. This is the earliest document seen (July 2013)
which uses the spelling “Tokio” rather than “Tokyo” for this
variety.
Note 3. This is the earliest document seen stating that
the USDA has tested about 500 varieties of soy beans.
608. Kirby Seed Company. 1915. Classified ad: Seeds and
plants. Washington Post. June 16. p. 13.
• Summary: “Recleaned orange cane seed 95¢ per bushel;
Yellow Mammoth [Mammoth Yellow] Soja Beans $1.50 per
bushel.” Also sells many varieties of “seed Irish potatoes for
late planting.” Address: Gaffney, South Carolina.
609. Morse, W.J. 1915. Re: Chinese soy beans instead of
Chinese velvet beans for testing. Letter to Prof. J.F. Duggar,
Experiment Station, Auburn, Alabama, June 16. 1 p. Typed,
without signature (carbon copy).
• Summary: “Dear Sir: Referring to your letter of the 10th
instant, stating that you desired Chinese soy beans instead of
Chinese velvet beans, I am taking pleasure in sending you
one pound of the Barchet variety. This is a twining variety a
without doubt is the one to which you refer as the Chinese
soy bean. We had a fair quantity of this seed earlier this
season but at this time our supply is very low.
“Very truly yours, Scientific Assistant.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Scientific Assistant.
610. Stricker (L.R.). 1915. Classified ad: For sale -.
Washington Post. June 20. p. A8.
• Summary: “Mammoth Yellow Soja Beans, recleaned,
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$1.50 per bushel, f.o.b. shipping station: recleaned Clay peas
[cowpeas], $1.75 per bushel.” Address: Seedsman, Asheville,
North Carolina.
611. Morse, W.J. 1915. [Variations in soy bean inoculation].
J. of the American Society of Agronomy 7(3):140. June.
• Summary: In 1910 Mr. S.A. Robert of the West Tennessee
Experiment Station at Jackson observed that the Acme and
Tokio varieties of soy beans lacked root nodules, while
the Mammoth variety, planted under the same conditions,
produced many of them. In 1911, the next season, the
Mammoth, Acme, and Tokio were planted in a field where
the Mammoth had been grown in 1910, and where it was
well supplied with nodules. In late September the writer
examined a large number of plants of these three varieties
and in no case were nodules found on plants of the Acme and
Tokio varieties, while roots of the Mammoth variety plants
had numerous nodules.
In varietal tests conducted for a number of seasons at
the Arlington Experimental Farm [Virginia], the variety
Haberlandt was as well supplied with nodules as most of the
other varieties. Address: USDA, Washington, DC.
612. Tarheel Black: New U.S. domestic soybean variety.
Usually called Shanghai before about 1923. Synonyms:
Shanghai (Morse 1918). Mammoth Black, Tarheel (Morse
1927). 1915. Seed color: Black, hilum black.
• Summary: Sources: Voorhees, John H. 1915. “Variations
in soy bean inoculation.” J. of the American Society of
Agronomy. 7(3):139-40. June. See p. 139.
Morse, W.J. 1918. “The soy bean: Its culture and uses.”
USDA Farmers’ Bulletin No. 973. 32 p. July. See p. 16.
“Shanghai: This variety has been grown in North Carolina
under the name of Tarheel Black. It gives a very good yield
of seed and forage, but is inferior to many of the other sorts.
Plants stout, erect, maturing in about 140 days; pubescence
tawny; flowers white; seeds black; with a black seed scar,
slightly flattened, medium sized, about 164,000 to the
bushel; oil, 18.6%; protein, 35.2%.”
USDA Seed Reporter. 1919. “Soybean and cowpea
variety information.” April 5. p. 7. One of the 7 soybean
varieties listed is “Shanghai or ‘Tarheel Black.’”
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 169. “Tarheel Black.–Introduced from Shanghai,
China, 1905.”
Morse, W.J. 1927. “Soy beans: Culture and varieties.”
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 8, 10.
“Mammoth Black.–The same as Tarheel Black.” “Shanghai.–
The same as Tarheel Black.” “Tarheel.–The same as Tarheel
Black.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 18-19. Tarheel Black is in the USDA

Germplasm Collection. Maturity group: VII. Year named or
released: 1910. Developer or sponsor: USDA. Literature:
03, 05. Source and other information: From Shanghai,
China, in 1905. Called ‘Shanghai’ from 1910 to 1923. Prior
designation: PI 14952. Address: USA.
613. Voorhees, John H. 1915. Variations in soy bean
inoculation. J. of the American Society of Agronomy
7(3):139-40. June.
• Summary: During the summer of 1913, “nitrogerm” and
“farmogerm,” two commercial inoculation products, were
tested on a variety of soy beans in New Jersey. “One-acre
plats were sown to each of the following varieties: Mikado,
Peking, Haberlandt, Tarheel Black (Black Shanghai,
S.P.I. No. 14952), Brown (Trenton, S.P.I. No. 24610), and
Auburn.” “In observations made June 25 the plants of all
varieties bore root nodules except the Haberlandt, which
seemed to lack them entirely... It is the writer’s opinion that
different varieties of the same legume bear different and
definite powers of resistance to association with symbiotic
bacteria.”
A long footnote by W.J. Morse at the bottom of p.
140 states: “Some similar results concerning variation in
soy bean inoculation were noted at the West Tennessee
Experiment Station at Jackson, in the season of 1911.
In 1910 Mr. S.A. Robert, superintendent of the station,
observed that the Acme and Tokio varieties of soy beans
lacked root nodules, while the Mammoth, planted under the
same conditions, produced many of them. The next season,
1911, the Mammoth, Acme, and Tokio were planted in a
field where the Mammoth had been grown in 1910 and
where it was well supplied with nodules. In the latter part
of September the writer had occasion to examine a large
number of plants of these three varieties and in no case were
nodules found on plants of the Acme and Tokio varieties,
while the plants of the Mammoth had numerous nodules. In
the varietal tests conducted at Arlington Experimental Farm,
Virginia, for a number of seasons, the Haberlandt was as well
supplied with nodules as most of the other varieties.”
Note 1. This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Tarheel Black.
Note 2. This is the 2nd earliest document seen (July
2010) that mentions “nitrogerm,” a bacterial culture used for
inoculating legumes. Unfortunately, the name and location
of the manufacturer of nitrogerm is not given. By 1916
two different companies were making an inoculum named
“Nitrogerm.” Address: New Jersey Agric. Exp. Station, New
Brunswick, New Jersey.
614. Melhuish, William James. 1915. A substitute for
milk made from soya and arachide and the treatment of
the residue. British Patent 9,626. Date of application: 1
July 1915. 9 p. Complete specification left: 7 Oct. 1915.
Accepted: 3 July 1916.
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• Summary: Provisional specifications are on pages 1-4;
complete specifications on pages 4-9.
About 200 pints of purified water are heated to 80ºC
and made alkaline with 400 gm of potassium phosphate; a
suitable quantity of malted dextrin syrup is then added and
40 lb of arachide nuts which have been shelled, boiled with
sodium carbonate, partially dried, and ground to a coarse
powder. The mixture is well stirred and the temperature
maintained for half an hour. The liquid is then strained
and one fourth oz of butyric acid stirred in gradually. Next
about 18 lb of soya beans are stirred into 100 pints of hot
water, a little sodium phosphate added to insure alkalinity,
and the temperature maintained for three fourths of an hour.
The mixture is then strained. The 2 extracts are drawn into
a vacuum pan in the form of a spray. There are also added
at the same time a further quantity of dextrin syrup, 250
grains of calcium phosphate, and 500 grains of sodium
phosphate. The mixture is boiled for 30 minutes. The milk
produced is drawn off, strained, and made up to 300 pints. It
is treated with a culture of lactic bacteria to produce acidity,
pasteurized at 60º-70ºC for 20 minutes, and cooled. About
0.1% citric acid is added to the completed product.
The inventor has gotten very good results with the
Manchurian soya beans known as Sakura, and “from
batches grown in South Africa under the names of Wilson,
Haberlandt, and Hollybrook.”
“The residue meals should be mixed together thoroughly
and dried out to a ten per cent. moisture content. This should
be done as soon as possible as the soya residue [okara]
quickly ferments and becomes a sanitary menace. The
combination makes an excellent cattle food, for the excess
oil in the soya meal blends with the oil-free pea nut meal
and gets over the extreme heating properties of the soya
meal when used alone. The insoluble proteids in both meals,
coupled with their carbo-hydrate residues tends to form an
almost perfect food from the constituent point of view, and
its sale enables the cost of the milk to be brought down to
something near threepence per gallon.”
Note 1. This is the earliest English-language document
seen that uses the word “Soya” as a noun (in the title or
elsewhere) to refer to soybeans.
Note 2. This is the earliest English-language document
seen (June 2013) that uses the term “soya residue” to refer to
okara. Address: Lecturer in Dietetics and Technical Worker
in Food Chemistry, Highwood House, Upper Parkstone,
Borough of Poole, County of Dorset [England].
615. A.C. 1915. The valuable soybean: How to grow and
feed this crop properly. Indiana Farmer 70(27):12. July 3.
• Summary: “A crop that is new in many sections of the
state and an entire stranger to others is the soy bean crop.
It is just beginning to be recognized by many farmers as
an excellent crop for building up the soil as well as being a
money maker. If the merits of soybeans were better known

they would be as common as any of our standard crops. I
have raised soy beans for several years and have been more
than satisfied with them. Many farmers in recent years find
it difficult to get a stand of clover and as that is the only
legume crop raised on most farms it is very difficult to keep
up the fertility of the soil. Where the merits of the soy bean
are known a failure of the clover crop is not at all a serious
matter. When the clover fails soy beans are raised in place
of the clever and the soil is not deprived of its source of
nitrogen nor is the field thrown out of its regular rotation.
“If the soy bean was only a soil builder it would be
worthy of every farmers attention but besides being that it
is an excellent hay plant and produces a good crop of grain
highly prized on account of its high protein content.
“I prepare ground for soy beans the same as if corn was
to be raised and for a grain crop drill in rows and cultivate
the same also. I use a common two horse corn drill with
bean plates for planting the crop. My rows are three feet
apart as that is as close as can be cultivated with the regular
corn cultivator. A half bushel of seed to the acre is about
the right amount when planted in rows and cultivated. They
may be drilled solid with a wheat drill setting the drill for
two bushels of oats. About a bushel and a half to the acre is
needed this way. This method does well for a hay crop but is
not as good as cultivated for a grain crop. Soy beans should
be cultivated much the same as corn.
“Feeding Soy Beans to Hogs: If the hogs are turned in
when the leaves begin to turn yellow they will show their
gratitude by making very profitable gains and will continue
to do so as long as any forage is left.
“The soy bean is not a complete ration and should be
supplemented with half a feed of corn. I have no figures
as to the worth of soy beans when used as a hog feed
in connection with corn but one of the officials of our
experiment station in a conversation with me placed their
value as three times that of corn. As they yield from fifteen
to twenty five bushels per acre on good ground it may be
readily seen that they are a valuable crop when fed to hogs.
“Harvesting the Beans: Another method that has much
to commend it is to plant soy beans and corn in the same row
and hog down both the beans and corn. There will be very
little if any difference in the yield of corn and the beans will
do well.
“When allowed to ripen and then harvested and threshed
they take the place of high priced protein concentrates. The
protein content of the grain is thirty per cent which compares
very favorably with cotton seed meal, tankage, etc. A
common mowing machine using a clover buncher, or mowed
and raked like hay, are the prevailing methods of harvesting.
Care must be taken that they do not become too ripe before
cutting or they shatter badly. The greatest trouble I have
experienced is to get a thresherman to pull his machine out
for a small job. They may be fed whole or ground but I think
it pays well to feed them ground.
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“About the time the pods are half developed is the best
time to cut for hay. The hay yield is from one and a half to
three tons per acre. The method of hay making with this crop
is not much different than that used with alfalfa. They should
be mowed and partly cured then put in cocks and left a day
or two before storing. The market for grain and hay are not
yet developed as the markets are for corn, wheat, etc., but in
the course of time no doubt our elevator men will be anxious
to buy both grain and hay. There is however at the present
time a healthy demand for good seed at remunerative figures.
“There are many varieties of soy beans but very few
of them are adapted to our climate. Much care should be
exercised in buying seed. The early Brown [Early Brown]
and Ito San are probably the best for Indiana but in the
central and southern parts of the state later varieties such as
Black Beauty, Hollybrook. Mikado and Sable are successful.
I raise the Early Brown exclusively and find no reason to
raise any other. Southern grown seed must not be used as
they will not mature in our climate even if early varieties are
used.
“Inoculation: A great part of the fertilizing properties of
the plant is its ability to gather nitrogen from the air and store
it in the nodules on the roots. If the ground is not inoculated
these nodules will not form and a great part of the fertilizing
feature is lost although the plants thrive about as well when
not inoculated as they do when they are inoculated. A
common though not the only way of inoculation is to take
soil from around the roots of inoculated plants. A half gallon
of such soil will inoculate an acre of ground. Most growers
of seed can supply inoculated soil.
“The cowpea is another crop similar to the soy bean.
The soy bean however produces a much heavier grain crop
and about the same amount of hay. The cowpea is of a viney
nature while the soy bean grows erect making it much more
easily harvested. While I have raised both cowpeas and
soybeans for several reasons I much prefer the soy bean.”
Address: Rush Co., Indiana.
616. Stabler, Harry Snowden. 1915. Cows and cowpeas:
They’re building up a run-down North Carolina farm.
Country Gentleman 80(29):1171, 1180. July 17.
• Summary: “Year before last this farm, on a valuation of
$100 an acre, yielded Mr. French an income of more than six
per cent, plus $1000 for his part of the year’s work. The first
week in May of this year there were ninety acres in timothy
and herd’s grass mixed, twelve acres in soy beans, thirty-five
acres in wheat, twenty-five acres in winter oats, thirty acres
in corn and forty-eight acres in pasture. One third of the land
on which these crops are growing was worthless as it stood
originally; and there are hundreds of thousands of acres in
the South just like it...”
“’Rye and crimson clover make one of the best
combinations for soil binding and humus making, especially
in the hills. This also makes a fine early spring pasture for

stock until the grass of the permanent pasture is right. The
rye and clover land can then be plowed and put in early corn
and soy beans, which in themselves make a good balanced
ration, and can be conveniently fed in the bundle.’
“Mr. French considers the Mammoth Yellow soy beans
superior to cowpeas for the reason that they make just as
much nitrogen, more hay, more seed, cost less, and they
stand dry weather far better. There are twelve acres in soy
beans at present on this farm.”
617. Morse, W.J. 1915. Re: Report on trip to North Carolina,
Georgia, Alabama, Mississippi, and Louisiana stations.
Letter to Prof. C.V. Piper, Washington, DC, July 27. 4 p.
Handwritten, with signature on USDA letterhead.
• Summary: Morse is writing from Baton Rouge, Louisiana.
“Dear Prof. Piper: Thus far in my trip I have been over
soy bean and cowpea experiments at the North Carolina,
Georgia, Alabama, Mississippi, and Louisiana stations.
“At the North Carolina station they were growing the
Mammoth, Wilson, Virginia, Peking, and Haberlandt on a
field scale. The Virginia is by far the best, making a much
better forage growth than the Mammoth. Most of the soy
bean and cowpea work is at the other stations in the state,
which I plan to visit later in the fall.
Am very much pleased with the cowpea hybrids at
Monetta, South Carolina. A large number of the selections of
the Groot x Brabham are very promising. Took what notes I
could and if possible will try to get down at Monetta later on
for a friend notes [?] and selections.
“Dr. Labrach [?] and Prof. [C.K.] McClelland were very
much pleased with the soy bean variety test and would like
to increase cooperation work the coming year. All of the
soy beans appeared very promising here again, however the
Virginia was best. Some of the velvet beans looked quite
good. Prof. McClelland had a row of mung bean, the seed
of which he brought back from Honolulu. This crop made a
very heavy growth of forage and seems quite promising for
hay and green manure.
“At the Alabama Station the soys were looking fine but
the cowpeas were planted rather late and were not showing
up much.
“Only small tests were being conducted at the
Mississippi Station. The Barchet, Virginia, Jet, Arlington,
and Shanghai appear the best. Some of the velvet beans have
made excellent growth, the Early Florida, Chinese, and Lyon.
“Today I spent at the Louisiana station going over
the forage crop work. Of the cooperation [?] my bean and
cowpea work, I am afraid only the cowpea results will
amount to anything. New land was rented for this work and
the soys got the worst end of the deal. Soys on the station
ground proper appear excellent. Of the cowpeas, the Early
Buff and Catjang (22558) show up best. Those varieties
planted June 1st stand about 3 feet high and are beginning to
mature. Prof. Carr [?] here is very much pleased with both.
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The Sudan is especially fine; two cuttings having been made
of the early plantings.
“I plan to leave for New Iberia and Crowley with Prof.
Dodson tomorrow. New Iberia was not in my itinerary but
Prof. Dodson wished that I go with him and as it will not
make any real change in my plans I decided to go with him.
“It will be, perhaps, Saturday before I reach Chillicothe,
Texas. Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC.
618. Robert, J.C. 1915. Preliminary report on the economic
value of the soybean. Jackson, MS: Mississippi Agricultural
College, Tucker Printing House. 15 p. July 1.
• Summary: Contents: Introduction (incl. brief soy bean
history). Composition of soybeans. Feeding value. Relation
to soil fertility (nitrogen fixation, vegetable matter or
humus). Yield of soybeans (shelled seed and hay). Uses of
soybeans (milk, paints, etc.). Soybeans a valuable crop for
the Southern farmer.
“The refined oil is used as a substitute for olive oil.
Soybean milk and soybean cheese [tofu] are extensively
used as an article of diet in the Orient. The cheese is made
as follows:... magnesium chloride being added to precipitate
the solution, which is hung in fine mesh cloth–and cottage
cheese is obtained.
“In 1912 there was established [by Li Yu-ying] at Les
Vales [sic, Valles], France, a large factory for the production
of a variety of soybean food. Among these varieties were
milk, cheese, casein, oils, bread, biscuits, flour, jellies, cakes,
and sauces” (p. 12-13).
Note: This is the earliest English-language document
seen (Sept. 2011) that contains the term “soybean food.”
“Varnishes made from soybean oil are extensively used,
though when subjected to exposure they seem not to wear
quite as well as those made from linseed oil. For internal
painting purposes, however, these varnishes are equal in
every respect to those made from linseed oil. Soybean oils
are used extensively in the manufacture of linoleums and
table cloths, and for the manufacture of printing ink, and of
enamel paints” (p. 14).
“Soybeans a valuable crop for the Southern farmer:
As an article of human food, soybeans may become an
important factor with us. We have used soybean meal made
from our crop of 1913 and 1914 and had for breakfast
excellent cakes. These cakes were made from wheat flour
and soybean meal, and wheat flour and corn meal. Various
proportions were used, sour milk and soda being added.

Cakes made from equal parts of wheat flour and soybean
meal were very palatable.
“Soybeans seem to be one of the most promising crops
before the Southern farmer. Every particle of the plant has
economic value, and a great number of commercial products
are produced from the seed. It seems that the machinery
of our cotton seed oil mills is suited to the manufacture of
soybean meal and oil. The soybean straw is a good stock
food... Therefore, soybeans offer a golden opportunity to the
grain and cotton farmers, the live stock producers and the
soil builders” (p. 14).
Photos show: (1) Numerous sacks of soybeans and
oil cake in the Orient awaiting shipment (front cover). (2)
People cleaning and resacking soybeans for shipment (front
cover). (3) Five different varieties of soybeans, Including
Virginia (p. 2). (4) Soybean root tubercles, natural size
(p. 7). (5) Several osier bins used for storing soybeans (p.
13). (6) Southern Manchurian railway cars, with sacks of
soybeans (p. 13). (7) Seven varieties of soy pods and beans:
Guelph, Ito San, Buckshot, Austin, Hollybrook, Haberlandt,
Mammoth (p. 15).
Tables show: (1) Percentage composition of different
soybean varieties (most have values for two years, 1913
and 1914): Wilson, Arlington, Jet, Brown, Tokyo, 19981-A,
Mammoth, Small Yellow, Amherst, Ito San, Holly Brook
[Hollybrook], Peking, Acme, Virginia, Black, Brachet
[Barchet], Dwarf Green, Cloud. For each is given moisture,
ash, fat, protein, nitrogen free extract, fiber. (2) Plant food
elements in farm crops (N, P, and K, including soybeans as
grain, hay, or straw). (3) Yield of soybeans (in lb shelled seed
and lb of hay per acre): In 1911 in Mississippi: Hollybrook,
Black Soybeans, Brown Soybeans, Small Yellow, Mammoth
Yellow. The highest yields were from Small Yellow–2,600
lb seed and 5,500 lb hay. In 1912: Brown Soybean,
Black Soybean, Hollybrook, Dwarf Green, Small Yellow,
Mammoth Yellow, Haberlandt. Again the highest yields were
from Small Yellow–2,680 lb seed and 5,200 lb hay. (4) Farm
account with the soil in proposed three-year crop rotation
(NPK balance incl. soybeans for hay, grain, or straw). (5)
Proposed three-year rotation system for long-pine section of
Mississippi (1915-1917).
Note 1. This is the earliest document seen (Jan. 2004)
that mentions the soybean variety Virginia.
Note 2. This is the earliest published English-language
document seen (Sept. 2016) that contains the term “soybean
oil.”
Note 3. This is the earliest English-language document
seen (Aug. 2013) that contains the term “Soybean milk.”
Note 4. This is also the earliest English-language
document seen (April 2013) that uses the term “soybean
cheese” to refer to tofu.
Note 5. This is also the earliest English-language
document seen (Jan. 2019) that uses the term “soybean
meal” to refer a type of edible soy flour. Address: Director of
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the Station, School of Agriculture, and Prof. of Agronomy,
Agricultural College, Mississippi.

to the land. It is particularly good for growing on sandy land,
where the nuts reach their best development.”

619. Warburton, C.W. 1915. Legumes after grain: Crops to
produce fertility, forage, hay or cash. Country Gentleman
80(32):1276-77, 1808. Aug. 7.
• Summary: “Quick-Growing Crops to Plow Under: One of
the best methods of using land from which grain has been
harvested is to plant it to some quick-growing legume which
will add nitrogen to the soil and furnish a plentiful supply of
vegetable matter to plow under as green manure or to use as
forage for livestock. Cowpeas, soy beans and peanuts are the
best of these crops.
“The cowpeas and soy beans may be sown broadcast
with a grain drill or with a cotton planter. If the grain drill is
used they may be sown with all the holes open or, if the crop
is to be cultivated, only from every fourth hole. The usual
method is to sow broadcast or with all the holes of the drill
open.
“Except in the extreme South, where the grain crops
are harvested early and there is a long growing season, the
earlier varieties of cowpeas and soy beans should be chosen.
The better varieties of cowpeas for growing after grain are
the Whippoorwill, Brabham, Iron, New Era and Groit. In the
northern portion of the area, only early varieties like New
Era and Groit should be grown. Among the better and more
common varieties of soy beans are Ito San and Mammoth.
The Ito San and Medium Yellow are a month earlier in
maturing than the Mammoth. If the crop is to be cut for
hay, it is especially desirable to plant early varieties in order
that they may reach the proper stage of maturity while the
weather is yet good for curing. If the crop is to be pastured
off, early varieties are also desirable so that some seed will
be produced. If, however, it is to be plowed under for green
manure, the varieties should be chosen which will give the
heaviest growth. Among these are the Brabham and Iron
cowpeas and the Mammoth soy beans.
“The rate of seeding for both soy beans and cowpeas
naturally varies with the method of planting. If sown
broadcast, one bushel of soy beans or one to two bushels of
cowpeas are required to the acre. If sown thickly with the
grain drill, one bushel of either crop may be used; while if
planted in wide rows and cultivated, two to three pecks of
cowpeas or one and a half to two pecks of soy beans are
sufficient. Cowpeas and sorghum sown together make a
heavy yield of excellent hay or green forage. If sown in close
drills, one bushel of cowpeas and half a bushel of sorghum
should be used, while if grown in cultivated rows three pecks
of cowpeas and one to one and a half pecks of sorghum are
needed.”
“Another good leguminous crop to follow small grain,
particularly in the Carolinas and the Gulf States, is the
Spanish peanut. This variety grows quickly and makes good
yields of forage and nuts, and at the same time adds nitrogen

620. Morse, W.J. 1915. Re: Report on trip to Experiment
Stations in Connecticut, Rhode Island, New Hampshire,
Vermont, and Massachusetts. Letter to Prof. C.V. Piper,
Washington, DC, Aug. 28. 3 p. Handwritten, with signature
on USDA letterhead.
• Summary: Morse is writing from Lowville, New York,
where he was born and raised. “Dear Prof. Piper: During
the past week I have been at the Experiment Stations in
Connecticut, Rhode Island, New Hampshire, Vermont, and
Massachusetts. The Manchurian varieties, which were sent
from the office this spring to these stations, in my opinion
were doing very nicely. A number of them should mature at
the stations and appear very promising as early grain strains.
Others appear to be of promise as forage strains being finer
and more suitable for hay. I found the men at the stations
much interested in securing the early grain variety. The
Manchu, Black Eyebrow, and 36653 appear to be the earliest
and I think all three will mature with possibly a few other
numbers. No other variety except the Ignotum (a variety
from E.E. Evans, West Branch, Michigan) approached ours
in earliness. The Guelph and Ito San are at least two weeks
later. The station men appeared very much interested in the
test.
As yet I have not looked into the soybean factory at
Clayville, but after leaving here Monday expect to look into
that matter. From Clayville, I expect to go to East Lansing,
Michigan, and then to Battle Creek, Michigan. I do not think
I shall stop at Elysia for I have given [Mr. E.E.] Evans our
note books to take fall notes. I think I can put my time in
better other places.
“I have been here since Thurs. and expect to leave here
Mon.
“Have had a very pleasant time here the past few days.
Had a rather heavy frost here last night. Very truly yours,...”
Note: This is the earliest document seen (March 2012)
that mentions the soybean variety Ignotum–which was later
thought to be the same as Ogemaw.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC.
621. Williams, C.B. 1915. Soy bean for the North Carolina
farmer. Farmer and Mechanic (The) (Raleigh, North
Carolina). Aug. 31. p. 12.
• Summary: “China and Japan are the greatest producers
and consumers of soy beans in the world. In this country,
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particularly so in the South, North Carolina is the state in
which this crop is most generally grown. Thousands of
bushels are shipped from this State to other parts of the
country each year. They grow from the seashore to the
Western boundary, but at the present time their growth
in a more or less intensive way is confined largely to the
northeastern counties of the State. In field trials that have
been made by the Division of Agronomy in different parts
of the State it has been found that this crop not only makes
a satisfactory growth throughout the eastern part of the State
but also in the mountain and Piedmont sections. In the upper
Piedmont and mountains it has been found by repeated
trials as well as by the farmers themselves that the soy bean
generally does better than do cowpeas as a summer growing
legume. The chief reason for this is that the soy bean is much
hardier than the cowpea and will continue growing much
later in the fall than will the pea. Again, the plants will stand
a light frost in the fall without injury while the cowpea will
stop growing when the nights become cool and will be killed
by the first light frost.
“Suitable Varieties: Of the two hundred or more
varieties that have been introduced into this country from
Japan, China, Manchuria and India, not more than a dozen
are commonly grown. In this State, it has been found that
where the growing season is short, as in the case of the upper
Piedmont and mountain sections, early maturing varieties
for seed production like the Wilson and Tar Heel [Tarheel]
generally do best. While in the eastern portion of the State,
Mammoth Yellow, Haberlandt, and Hollybrook are good
yielders.
In any portion of the State, for hay production, if the
seeding is made early enough, the Mammoth Yellow and
Haberlandt varieties are particularly well adapted. Serious
faults of many varieties are that they ripen unevenly and
the pods burst open when ripe and scatter the seed on the
ground. These qualities will have to be chiefly overcome by
the skilled plant breeder.
“Selecting and Preparing the Soil: Although this crop
will grow on a great variety of soils, it does its best growth
generally on mellow, fertile loams and clays. Soy beans
do fairly well on sandy soils, especially those containing
lime, Swampy and peaty soils after being drained and limed
usually produce well. The more favorable the soil the larger
the development of the plant will be ordinarily, while the
yield of seed frequently is comparatively small, but on poor
soils the production of forage will be relatively small in
comparison with the seed. This is true, to a considerable
extent, however, with most other plants. For their best
development they require a well drained soil, but are able
to stand more water in the soil than either corn or cowpeas
after they have begun to grown. Under no circumstances,
however, should the seed be down on soil which is saturated
with water for a greater portion of the year, nor on close or
other soils that are inclined to bake. Soy beans will grow

on soils too port to grow the clovers but will not generally
do as well on these as will cowpeas. Thorough preparation
of the soils is essential for best results. Breaking of the
land should be deep, and should be followed by a thorough
disking or harrowing. The seed bed should be fairly compact
underneath without being hard and the surface three of four
inches should be loose and mellow. All clods should be
crushed and weeds and grass destroyed.
“Inoculation Essential: Soy beans like other legumes
are characterized by their ability to take free nitrogen from
the air, if the soil is inoculated with the proper bacteria for
this crop. In growing soy beans on land for the first time,
especially in a locality where soy beans have not been grown
previously, it will usually pay to inoculate the soil by one
of the methods generally recommended, either using soil
from an inoculated field, or one of the commercial cultures.
The latter may now be secured at very reasonable prices.
In some parts of the state, I would say, however, that the
bacteria suitable for inoculating the crop seem to be quite
widely distributed in the soil. When soy beans are planted on
uninoculated soil, the second year, it will usually be found
that nodules are present on the roots in large numbers by
natural inoculation. Experiments have shown that something
like 50 per cent more nitrogen was found in the stems and
leaves of soy beans planted on inoculated than in those
grown on uninoculated soil.
“Fertilization: As soy beans on inoculated soil will be
able to gather their nitrogen from the atmosphere, it will
usually not be necessary on fairly good soils to add but little
if any commercial nitrogen. However, if the soil is poor, it
will pay to make an application of barnyard manure or add
sufficient cotton seed meal, dried blood, fish scrap or other
carriers of nitrogen to give the fertilizer mixture used on
the beans one or two percent of nitrogen. Ordinarily from
200 to 400 pounds of 16 per cent acid phosphate and 25 to
50 pounds of muriate of potash will supply the necessary
amount of phosphoric acid and potash needed by this crop
when grown on average soils in the eastern part of the State.
The acid phosphate alone will generally be sufficient to add
on average soils in the Piedmont and mountain sections
which are not generally in need of potash.
“Seed and Cultivation: Soy beans may be seeded
broadcast with a drill or they may be put in in rows. Where
sown for hay, soiling or grazing, they should be broadcast
or put in with a grain drill at the rate of one to one and onehalf bushels per acre, or if for seed, they should be planted
in rows 30 to 40 inches apart, putting about one-third of a
bushel of seed per acre and using a corn or bean planter. The
plants should average two to four inches apart in the row. In
planting, the seed should be covered from one to two inches
deep with a planter that does not compact the surface, as soy
beans, especially, planted deep are more subject to failure of
stand than most any of our other crops. The planting should
not take place until the land is fairly warm, a good time
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being just after corn planting has been finished. The soy bean
may, however, be sown earlier than the cowpea. When sown
in rows, the cultivation should be shallow, especially after
the first one and should be sufficiently thorough and frequent
to keep down grass and weeds and to maintain a good dust
mulch.
“Soy beans are particularly valuable in short rotations
with small grains. The latter is removed in time in the spring
for the soy bean to be planted to make a complete growth
before frost. Particularly so, is this, in the Piedmont and
Coastal Plain section of the State. This crop may be used in
place of cowpeas in almost any rotation which the farmer
wishes to adopt. The soy bean does not seem to benefit an
immediately succeeding crop as much as does a crop of
clover or cowpeas. They fit into a rotation for the Central
and Eastern parts of this State as would red clover in the
mountain section.
“Soy Beans in Mixtures: Experiments have
demonstrated that this crop does well when sown in mixtures
with cowpeas, sweet sorghum or millet. By sowing with
sorghum or millet, the yield of hay is increased and the
protein of the soy bean balances the carbo-hydrates [sic] of
the sorghum and millet.
“When sown with corn, the entire crop is either used
for silage or else for pasturage of stock. In sowing soybeans
or cowpeas, the Clay is a good variety of peas, with the
Mammoth Yellow bean, as they will practically reach the
haying period at the same time when sown together.
“Harvesting for Hay: The harvesting should take place
after the pods have begun to form, but before they are grown.
If left until the pods are fully ripe the beans will shatter out
badly, the leaves will fall off, and the stems will become
too woody for the best hay. There is a rapid decline in the
feeding value of the stems as the plants approach maturity.
In cutting, an ordinary mowing machine with side delivery
attachment or self-rake reaper may generally be used with
very satisfactory results. The vines should be cured in the
swath, winrow [sic, windrow] and cock as is generally done
with cowpeas, exercising care that the vines be exposed to
direct sun light as little as possible after they have wilted
in the swath, in order to prevent the leaves from falling
off. After wilting, rake into winrows and there allow to
remain for a day or two after which, if the weather has been
favorable, they may go into cocks or piles and be capped.
In good weather, they may go into the barn after remaining
in the cocks for about a week. In curing, the best results
are secured by the use of curing frames. These should be
so constructed as to admit of a thorough ventilation of air
through the center of the pile. The piles should be relatively
high in proportion to their diameter. Every precaution
possible should be taken in curing to save the leaves which
are the most valuable parts of the plants for feeding purposes.
On good land a yield of from one to two tons per acre should
be secured” (Continued). Address: Director, North Carolina

Experiment Station.
622. American Food Journal. 1915. Some favorite foods of
Japan. 10(8):346-47. Aug.
• Summary: “Rice is the staple food of the Japanese, and
it holds as important a place in the meal as bread does in
western countries.”
“Soy, a sauce made from soya beans, has an important
place in Japanese meals. This sauce is exported to England
in large quantities and is used there as the basis for the wellknown Worcestershire sauce. Soy sauce, which is somewhat
similar to the Worcestershire sauce, is an invariable side dish
at every meal and nearly every article eaten is first dipped
into the small bowl of soy placed on every meal tray.”
“’Miso’ soup forms an important dish at breakfast.
This consists of strips of radishes, seaweed, eggplant, or
other vegetables cooked with bean curd [tofu] and water.
The cooking is not continued for a long period and so few
vegetables are used that the soup partakes only slightly of the
flavor of the ingredients.
“The usual Japanese breakfast consists of rice, miso
soup, pickles, and occasionally fish. Tea is always served
with meals and is drunk clear without sugar or cream. The
Japanese pride themselves upon their quickness at meals,
there being a Japanese proverb that places quickness at meals
as an accomplishment equal to fleetness of foot.
“The midday meal consists of a vegetable or fish soup,
some boiled vegetables, and generally fish, either dried or
cured, such as herring, sardines, or mackerel. However,
where fish can be obtained fresh and there are not many
points in Japan where this is not the case, it is served raw
in slices, which are dipped into the soy sauce before being
eaten and are greatly relished by the Japanese. Rice, pickles,
and tea, of course, are served at this meal, as they are at all
meals. The evening meal does not differ greatly from the
midday meal except in the variety of fish or vegetables.”
“Seaweeds are also in great demand and when dried
are eaten like wafers or dipped, in soy sauce.” “The larger
prawns, called “ebi,” are roasted or fried and dipped in soy.”
“Such game as the crane, swan (hakucho = white + bird),
heron, wild goose, duck, pheasant, quail, pigeon, woodcock,
snipe, lark, water rail, and even the sparrow are occasionally
eaten, although the old Buddhist objection to taking a life
still persists in some sections of the country.”
623. Morse, W.J. 1915. Re: Report on visits to makers
of soy products. Letter to Prof. C.V. Piper, Forage Crop
Investigations, Bureau of Plant Industry, Washington, DC,
Sept. 5. 2 p. Handwritten, with signature.
• Summary: “Dear Professor Piper:... At Clayville, New
York, I looked up the soy bean factory recently started for
the manufacture of flour and milk. I had a visit with the
man in charge, a Mr. Spring/Sjurning (?) of Cussville (?),
New York. The establishment is under the name of Spring
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(?) Corporation Co. and in addition to the soy products are
to put out different kinds of breakfast food. The soy beans
were to be purchased from (?) and Indiana growers, but
Mr. Spring is going to get in touch with growers in eastern
North Carolina... They have a patent process for making the
milk called an emulsifier. The beans are crushed, put in the
emulsifier with water, the mass churned about and the liquid
drawn up. The bean mass is then dried and ground into flour.
The milk is all to be sold to chocolate manufacturers while
some biscuit concerns agree to take a certain amount of the
flour.
“At Battle Creek, Michigan, the Kellogg concern are
interested in trying out the soy bean both as a flour and as a
substitute for coffee. Mr. Kellogg would like to have us send
him about a bushel of the Mammoth Yellow for experiments.
He will give us the results and furnish us some of the
products made from the beans.” He is at the Toasted Corn
Flake Co. in Battle Creek.
Note: This is the earliest document seen (Dec. 2013) that
mentions Mr. [W.K.] Kellogg or his Toasted Corn Flake Co.
in connection with soybeans.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#1 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: St. Paul, Minnesota: Scientific
Asst., Forage-Crop Investigations, Bureau of Plant Industry,
USDA, Washington, DC.
624. Brackbill, Hugh C. 1915. Protecting the soil: It should
never be without a cover. Country Gentleman 80(40):1525.
Oct. 2.
• Summary: “If possible the soil should never be allowed
to be without a cover even in the summer. The soy bean
as a summer cover crop is a favorite, and its use for green
manuring is past question. Besides the large amount of
forage produced the roots are valuable as a fertilizer, the
nodules on them often growing to the size of garden peas.
“I sowed several acres of the Medium Early Black
variety for seed. “’What is that stuff growing along the back
road?’ asked Johns. “’Soy beans,’ I replied.
“I asked Johns to go along and look at them closely.
Pulling a few stalks I explained the use of the nodules on
the roots, how they draw nitrogen from the air and store it
in the form of nitrates. “’Must you inoculate the soil as in
the case of alfalfa?’ asked Johns. “’I did this year, leaving a
small plot uninoculated. The nodules from the uninoculated
plot are not so numerous and not quite so large as those from
the inoculated soil.’ “’Then you will always inoculate?’ said
Johns. “’No. After I get the entire farm seeded once I don’t
think it will be necessary. Besides, the material is sometimes
difficult to obtain from the Government. I take one bottle of

solution and dilute it with one quart of water.
“’This is mixed with about a bushel of beans on the
barn floor until every bean has been moistened. Then I take
some middlings and mix with the beans. The meal clings to
the seed, prevents rapid evaporation and protects them from
the late afternoon sun. I always broadcast them late in the
afternoon and then harrow the ground.’
“Inoculation is Seldom Necessary for Cowpeas: When
grown for seed are the pods and stalks good for feeding?’
asked Johns.
“’Yes, they make fine feed, perhaps not quite so
palatable as when cut for hay, but the feeding value is about
the same. An analysis shows they are nearly equivalent to
wheat bran, as they carry a high percentage of protein. In
fact, when I can grow enough to supply my fattening cattle I
shall buy no bran at all.’
“Johns remembered that he was in a hurry. I think
he will try soy beans. Soy beans will grow in almost any
soil and will furnish more forage than cowpeas. Cowpeas
are often preferred to soy beans because of the readiness
with which the nodules are formed, but on account of their
slightly trailing habit they are not so well adapted for forage
as the beans. If grown for hay one peck of rye or millet to
every bushel of peas should be used. The rye and millet tend
to hold up the vines. Cowpea silage is steadily gaining favor
in the Southern and Central states. It contains nearly twice as
much digestible protein as corn silage.
“The Whippoorwill and New Era are the two varieties
best suited to the North. Inoculation is seldom necessary in
the case of cowpeas, as they adapt themselves to almost any
kind of soil, and the nodules are almost as numerous the first
year as the second.
“If sown broadcast one bushel of cowpeas should be
used to an acre and about one and a quarter bushels of soy
beans. One grower I know of says he will never use soy
beans again. He broadcast half a bushel of seed an acre. The
weeds took complete possession of the ground and his seed
was as good as wasted.”
“Seeing a neighbor cultivating corn I stopped to inquire
about the crops.
“’This corn,’ says Mills, ‘is mighty poor; I’ll have to get
some fertilizer and haul a lot of manure if I want a crop next
year.’
A photo shows a horse walking through a field of
soybeans: The caption: “Soy beans will grow in almost any
soil and will furnish more forage than cow peas.”
625. Street, J.P.; Bailey, E.M. 1915. The carbohydrates
and the enzymes of the soy bean. J. of Industrial and
Engineering Chemistry 7(10):853-58. Oct. (Chem. Abst.
10:646). See also Zeitschrift fuer Untersuchung der
Nahrungs- und Genussmittel 45:225 (1923). [12 ref]
• Summary: Contents: Introduction: “The scheme of
analysis was to treat the finely ground [soy bean] meal
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successively with boiling 95 per cent alcohol, cold water,
malt extract, 1 per cent hydrochloric acid, and 1.25 per cent
sodium hydroxide, and to determine the kind and amount of
carbohydrate removed by each of these solvents.” Alcohol
extract: Osazone formation (simple hexose sugars & sucrose.
“According to Tollens, raffinose yields an osazine after about
two hours”), invertin test (the enzyme invertin hydrolyzes
sucrose into reducing sugars), emulsin test (emulsin
hydrolyzes raffinose but without action on sucrose). Cold
water extract (mucic acid). Malt extract digestion (Fehling’s
solution, hydrochloric acid, starch). Cell wall constituents:
One per cent hydrochloric acid extract (hydrolysis of
hemicelluloses, arabinose, galactose), galactan, pentosan,
1.25 per cent sodium hydroxide extract, crude cellulose, true
cellulose. Distribution of pentosans and galactans. Organic
acids. Undetermined substances. Summary.
Part II: The enzymes of the soy bean: Introduction,
amylase, sucrose, protease, oxidases, lipase, conclusions.
“In recent years various soy bean preparations have
come into quite extensive use as special foods for the
diabetic... as far as the writers are aware no complete
separation of the different carbohydrates existing in the soy
bean has been published. The form of these carbohydrates
is vital to the claims of the soy bean as a valuable food for
the diabetic, for starch is by no means the only carbohydrate
objectionable to those afflicted with diabetes. The purpose of
the present study, therefore, was to attempt a rather complete
quantitative separation of these carbohydrates in the material
in question.”
Table I gives 19 compositional analyses of 17 different
soybean varieties grown at the Connecticut Agricultural
Experiment Farm over the past 2 years, calculated to a
uniform moisture content of 10%. The varieties are: Ito San,
Quebec, Kentucky, Medium Yellow, Manhattan, Ebony,
Peking, Medium Green, Okute, Wilson, Arlington, Swan,
Morse, Cloud, Mikado, Wing’s Mongol, and Hollybrook.
The averages are: ash 5.54%, protein (N x 6.25) 38.29%,
fiber 4.64%, nitrogen-free extract (carbohydrates) 26.64%,
and fat 14.89%.
The same table gives compositional analyses (conducted
in the experiment station laboratory) of 7 commercial
soy bean flours. The averages are: moisture 5.1%, ash
4.5%, protein 42.5%, fiber 3.7%, nitrogen-free extract
(carbohydrates) 24.3%, and fat 19.9%. Note that the flour
contains much more protein and fat, and considerably less of
the other constituents than whole soybeans, probably due to
dehulling and perhaps sifting or bolting.
Soybeans of the Hollybrook variety, grown at the
station farm, were finely ground. Table II shows (and the
summary states) that the nitrogen-free extract therefrom
was found to contain: 4.51% total sugars, 0.50% starch,
3.14% dextrin, 4.94% pentosan, 4.86% galactan (less 0.24%
due to raffinose), 3.29% cellulose, 1.44% organic acids (as
citric), and 8.60% waxes, color principles, etc. “Of these

constituents only the first three, viz., the sugars, starch and
dextrin, amounting to 8.15 per cent may be considered
objectionable to a strict diabetic diet.”
“Conclusion (Part II): “In addition to the urease,
amylase, and glucoside-splitting enzyme reported by
other workers, the soy bean contains also a protease of
the peptoclastic type, a peroxidase and a lipase. Negative
results have been obtained for sucrase and protease of the
peptonizing type. It was thought unnecessary to examine the
material for urease and no attempt was made to corroborate
the presence of the glucoside-splitting enzyme. The presence
of an active amylase has been corroborated.”
Note 1. This is the most complete quantitative separation
to date of the carbohydrates in soybean seeds.
Note 2. This is the earliest document seen (July 2003)
that mentions “peroxidase” (or “peroxidases”) in connection
with enzymes in soybeans. It is also the earliest Englishlanguage document seen (July 2003) that contains the
word “peroxidase” in connection with soybeans. Address:
Analytical Lab., Connecticut Agric. Exp. Station, New
Haven.
626. Mooers, C.A. 1915. Re: Growers of soy beans for
seed in this state. Letter to W.J. Morse, Scientific Assistant,
Forage Crop Investigations, Bureau of Plant Industry,
USDA, Washington, D.C., Nov. 19. 1 p. Typed, with
signature on letterhead.
• Summary: “Dear Sir: I am sorry to say I am unable to
give you very much information as to growers of soy beans
for seed in this State. Mr. W.A. Bell of Powells Station,
Tennessee, is growing some, and Mr. W.P. Ridley, Columbia,
Tenn., has grown Haberlandt in particular. These are the only
two seed growers that I can recall. For forage purposes beans
are being grown extensively all over the State. I have no
special list of growers. I may be able to get you some further
information through the Extension Division, to whom I will
refer your letter.
“Yours very truly, Chemist and Agronomist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Chemist and Agronomist, Univ.
of Tennessee Agric. Exp. Station, Knoxville, TN.
627. Country Gentleman. 1915. What the states are doing:
Sudan grass in Maryland. 80(47):1758. Nov. 20.
• Summary: “Dorchester and Somerset Counties, Maryland,
have during the past season conducted tests in growing
Sudan grass and soy beans. In Somerset, where the season
was unusually dry, the Sudan grass gave much satisfaction
as a forage crop. It was found that it could be planted when
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unfavorable conditions had injured the hay crop and that
it would furnish the farmer with two or three cuttings of
excellent long feed. It will not replace the finer grades
of hays, particularly clover and alfalfa, but it seems well
adapted to Eastern Shore conditions as a dry-weather crop.
“Soy-bean experiments indicate that in some sections
this crop will take the place of the cowpea. Among the
varieties on test, the Virginia, the Wilson and the Haberlandt
gave especial satisfaction. The soy bean will undoubtedly be
a leading crop in many sections of the state, and on land not
adapted to wheat is undoubtedly profitable.”
628. Tritler, Gus. 1915. Reclaiming the sands: Limestone,
legumes and phosphorus have turned the trick in Indiana.
Country Gentleman 80(48):1787-88, 1806. Nov. 27.
• Summary: “The plan for improving the soil in the fields
near the farm buildings has been to apply manure for corn,
then apply limestone and sow oats and clover or alfalfa.
A legume crop is left on the soil, to which is made an
application of rock phosphate or manure and rock phosphate.
“The order of treatment for the outlying fields has been
different. On fields three-quarters of a mile or more from the
barns a crop of cowpeas or soy beans is grown and turned
under for manure, after which limestone and rock phosphate
are applied. These are generally followed by clover or
alfalfa, although this year a thirty-acre field of soy beans was
plowed down in preparation for wheat.
“Before this sandy soil is limed, acid-tolerant legumes
must be planted if a good crop is expected. The soil is too
sour to produce clover. Formerly cowpeas was the principal
crop grown for this purpose, but during the last few years soy
beans have been grown exclusively. Medium-late varieties,
such as the Sable, Hollybrook, Mongol, Auburn, and others
that make heavy growth of vines, are considered best for
this purpose. Brother Leo is growing the Sable almost
exclusively at present.
“Two Tons of Soy-Bean Hay Turned Under: Soy beans
are nitrogen gatherers. But in order to get maximum value
from their growth inoculation is essential. On the Notre
Dame farm they are inoculated by the glue method. About
three tablespoonfuls of ordinary glue is dissolved in a quart
of lukewarm water. The beans are sprinkled with the glue
solution and stirred until each bean has a film of water over
it. About two quarts of dry inoculation soil are thoroughly
mixed with a bushel of beans. The beans are dried in the
shade, after which they are drilled at the rate of a bushel to
the acre. When grown for soil improvement Brother Leo
thinks that planting in rows and cultivating are not necessary.
He believes that just as good results, or better, are obtained
by drilling the beans. The crop of soy beans that had just
been turned under for wheat would have made two or two
and a half tons of hay to the acre. Turning under such a crop
as this greatly increases the nitrogen and organic matter in
the soil and improves its productivity. Turning under a crop

of soy beans that would make twenty-five dollars’ worth of
hay to the acre may seem like expensive improvement. It is,
if you value the crop at its market value. But remember that
it will cost five to eight dollars an acre to harvest, cure and
market the crop. The only logical way of charging a greenmanure crop against a field is to determine the actual cost of
production, including interest on the money invested.”
“The greatest and first need is organic manures.
Farm manures are excellent, but before livestock can be
successfully grown the soil must be improved by growing
legumes–cowpeas, soy beans and vetch–and turning these
under. Limestone and rock phosphate may then be safely
added. Hogs may be introduced to harvest the grain of soy
beans and cowpeas, but cattle have no place on these farms
before limestone has been applied so clover and alfalfa will
produce thrifty crops.
“There is one way in which I am convinced the present
methods in use in the section may be greatly improved–that
is by the use of available acid phosphate until the soil is in
condition to receive the less available rock phosphate. By
using 200 to 300 pounds of acid phosphate to the acre on soy
beans, cowpeas and other green-manure crops, their growth
and value to the soil would be greatly increased. Available
phosphate would also greatly improve other crops grown
before rock phosphate was applied.
“This section offers many opportunities to young men
who have sufficient capital to buy and improve depleted
farms. A farm of this kind should not be expected to pay
expenses before the second or third year. The man without
sufficient capital to carry a place two years should think
twice before buying.
“Recently a farm of 380 acres, located about two
miles from a railroad station and within six miles of a city
of 60,000 population, was offered at forty dollars an acre.
Counting interest on investments this land could be put into
productive condition at a cost of twenty to thirty dollars
an acre. This would bring the total cost to sixty to seventy
dollars an acre. With twenty-five dollars an acre wisely spent
in improvement the land should produce twenty bushels of
wheat or forty bushels of corn or three tons of alfalfa hay to
the acre.
“The opportunities await the man with capital who has
the right vision and the nerve to keep it. The principal reason
why there are millions of unprofitable acres in Indiana and
in the adjoining states is that the average farmer cannot see
how he can make a profit by turning under a green-manure
crop, such as soy beans or cowpeas, that would sell on the
market for fifteen to twenty-five dollars an acre. A gradual
realization of the need and use of green manures, limestone
and phosphorus will shortly change the declining, temporary
agriculture of this section into a permanently productive farm
business.”
629. Chiquita: New U.S. domestic soybean variety. 1915.
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Seed color: Yellow (straw), hilum cinnamon brown.
• Summary: Sources: Morse, W.J. 1914. Letter dated May 19
to Prof. J.F. Duggar, Experiment Station, Auburn, Alabama.
“I am taking the pleasure in sending you to-day four pounds
of the following varieties, and am stating in each case the
States in which the seed was grown:... “Chiquita–27707–
Virginia.”
Nemzek, L.P. 1916. The soya bean and soya oil. Paint
Manufacturers’ Association of the U.S., Educational Bureau,
Science Section, Circular. No. 37. 8 p. June 10. “By 1916 the
number of varieties had been reduced to about fifteen (see
Exhibit No. 1), which were already popular:... Chiquita.”
Piper, C.V.; Morse, W.J. 1916. “The soy bean, with
special reference to its utilization for oil, cake, and other
products.” USDA Bulletin No. 439. 20 p. Dec. See p. 17.
Morse, W.J. 1918. “The soy bean: Its culture and uses.”
USDA Farmers’ Bulletin No. 973. 32 p. July. See p. 13. “The
Chiquita has given better results under dry conditions in the
semiarid regions than any other variety. It produces not only
an abundance of forage but also a heavy yield of seed. This
variety is especially suitable for forage or pasture. Plants
under favorable conditions semierect with twining terminals,
maturing in about 135 days; pubescence tawny; flowers both
purple and white; seeds straw yellow, with a brown seed
scar, medium small, about 275,000 to the bushel; oil, 17.6%;
protein, 40.8%.”
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 164. “Introduced from Hankow, China, 1910.”
Carver, G.W. 1919. “Work of the Tuskegee Experiment
Station. Beginning April 14, 1919.” Unpublished manuscript.
Address: USA.
630. Gilbert, T. 1915. Pulses. Annual Report of the
Experimental Work of the Dharwar Agricultural Station
(Karnatak, India). For the year 1914-15. p. 14-15.
• Summary: In section “9. Pulses,” is a subsection titled
“Beans” (p. 15) which begins: “Bean varieties have been
under trial since 1911 [at Dharwar]; they fall into three
classes–Early, Medium and Late. The yields have never been
satisfactory, except in the case of late varieties in 1913-14.”
A table gives the names of eight types or varieties of
beans, and four columns show the yields of grain / seed per
acre in the years 1911/12, 1912/13, 1913/14, 1914/15. The
first five are varieties of soybeans (Hollybrook, Ito San,
Haberlandt, Soybean flat, and Medium Green) followed by
Jama bean, Velvet bean, and Lima bean. The top three yields
in 1913 came from: Lima bean (640 lb), Jama bean (400 lb),
and Velvet bean (320 lb). The top-yielding soybean variety
that year was Ito San (70 lb).
Note: The previous section, “8. Oil seeds” gives similar
detailed information about groundnut varieties, til [sesame
seed], linseed, safflower varieties, and castor varieties.
Address: Esq., B.A., Deputy Director of Agriculture, S.D.

631. Gill, Norman. 1915. Annual Report of the Kumaun
Government Gardens for the year 1914-15. Allahabad,
United Provinces [India]: Printed by F. Luker, Supdt.,
Government Press. 11 p.
• Summary: Page 5 states: “Soy beans: 15. Further
experiments were carried out with the following varieties of
soy bean–1. Gun bean. 2. Yellow American. 3. Hollybrooke
[sic, Hollybrook]. 4. Yellow seeded. 5. Nagpur. 6. Black Soy
‘Bhat.’ 7. Nepali. 8. Big seeded
“’Yellow seeded again produced the heaviest yield
892 lb. per acre (1913, 688 per acre), followed by ‘Yellow
American’ 849 lb. per acre (1913, 1,263 lb. per acre). The
heavy rain in September when the crop was ripening was
responsible for the low returns: a large per cent. rotted. ‘Gun
bean,’ which produces the finest looking seeds of all the
Soys, yielded only 321 lb. per acre.
“After three years experiments with Soy I have arrived
at the following conclusions:
“(a) The best varieties of Soy for yield and oil
production can only be grown in very rich soils.
“(b) The hilly nature of the district, poor soil, and the
cost of transport are factors that would prevent the profitable
cultivation of the bean.
“(c) The best use to which Soy can be applied in
Kumaun is for green manuring.
“(d) The most useful varieties for green manuring are
‘Black seeded’ (‘Bhat’) and ‘Nagpur,’ which are kinds that
will grow freely in comparatively poor lands, where the large
seeded and oil producing varieties fail entirely.
“Green manuring: 16. A variety of Soy bean, ‘Nagpur,’
which has been found most useful for green manuring
promises to be a very important crop for this purpose, if
cultivators can only be induced to plough it in. This is a
small white seeded kind, poor in yield and oil contents,
but producing the most luxuriant foliage of all the Soys.
The seed, which was planted early in May, had produced a
thick healthy growth by the middle of August when it was
dug into the ground. Experiments will be continued during
the coming season on lands more or less impoverished by
continual potato cultivation.”
In “Appendix B. Distribution list for 1914-15,” page 9
states “To whom supplied: The Superintendent, Government
Bovine Lymph Depot, Patwa Dangar. Articles supplied: 41
lbs. Soy Bean ‘Yellow American.’”
And page 10 (in Appendix B) states: “Soy Beans
‘Yellow American’ have been distributed free of charge to
the following:
E. A. Swetenham, Esq., Ramgarh, 25 lb.; Rai P. Badri
Butt Joehi Bahadur, Almora, 24 lb.; Mohan Singh, Brewery,
6 lb.; Tiloke Singh, Mukhtyar, 5 lb.; Shem Sher Khan,
Brewery, 4 lb.; Dungar Singb, Gathia, 3 lb.; W.J. Cheatel,
Esq., Muktesar, 2 lb.; P. Parma Nand, 2 lb.
“Mrs. McManis, Vergomount; Jeolikote Mission;
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the Manager, Vergomount; The Divisional Forest Officer,
Almora; Norman Troop, Esq., Kausani; Mrs. Martin,
Binsar; Mr. A.R. Wilson, Khali via Almora; Superintendent,
Remount Depot, Saharanpur; M.E. Mission, Dwarahat;
Mrs. Iallock, Lohaghat; G. Blake, Esq., Shamkhet; J.D.
Henderson, Esq., Lodh; Jas. J. Evans, Esq., Tirchakhet;
Conservator of Forests; Tehri State, all 1 lb. each.
“Chater Singh, Sadiyatal; Hyat Singh, Sadiyatal; L.
Chiranji Lal Sah, Dewaldhar; Rai P. Leela Nand Joshi Sahib,
Almora; Madhan Singh Munshi, Ramgarh; M. Bisharat,
Ramgarh; M. Teeka Ram, Snow View, Ramgarh; Uma Pati
Chaudhari, Ramgarh; Kharak Singh Padhan, Lamachaur;
Uttam Singh Padhan, Lamachaur; Ishwari Dutt, Kotwalgaun;
Tara Dutt, Kotwalgaun; Ganga Dutt, Kotwalgaun; Puma
Nand Padhan, Kotwalgaun; Parma Nand Melkama, Patgalia;
Narottam Khoula, Gangoli; Chander Singh; Ishwari Dutt,
Post Master, Almora; Ganga Singh Rawat, Benoli P.O.; P. Jai
Dutt, Brewery; Ganga Dhar, Bhabar; Rama Pati, Lamachaur.
Ram Dutt, Nathoopur; Nar Singh, Bhaluti; Moti Nayal,
Deputy Collector, Shahjahanpur; Kala, Sangroula; L. Sib Lal
Sah; L. Bhawani Das Sah, Sub-Inspector; Ishwari Dutt Pant,
Panthgaun; Krishna Nand, Panthgaun; P. Badri Dutt Joshi,
P. Heera Ballabb, P. Ishwari Dutt Tewari, Chanar Singh,
Moti Ram Salam, Daulat Singh, all 1 1b. each.” Address:
Superintendent, Kumaun Government Gardens.
632. Haage & Schmidt. 1915. Haupt-Verzeichniss ueber
Samen und Pflanzen [General catalog of seeds and plants].
Erfurt, Germany. 262 p. 23 cm. [Ger]
• Summary: The front cover of this catalog has a new design.
The German text and the illustration are the same as on the
1912 cover, but the French text has been deleted–probably
because World War I began in 1914 and Germany and France
were enemies. The back cover is also the same.
The entry for soybeans (p. 27) is similar except that
the text under the word Sojabohnen has been shortened to
include only Latin scientific names: “Dolichos Soja, L.–Soja
hispida Mönch.” The English and Italian names have been
omitted. Five soybean varieties are still offered: Yellow,
Giant Yellow, Brown, Green from Samarow, and Black.
Address: Erfurt, Germany.
633. Halsted, Byron D.; Groth, B.H.A.; Owen, E.J.; et al.
1915. Report of the Botanical Department. New Jersey State
Agricultural Experiment Station, Annual Report 35:295-338.
For the year ending Oct. 31, 1914. See p. 317-21.
• Summary: The section titled “A study of influence of podposition upon viability and vigor of seedlings” (p. 317-21)
discusses soybeans, pea beans, cow peas–”New Era,” corn,
and lima beans. Concerning soybeans. “This work was begun
in 1912 and some results were published in the report for
last year. During the past winter and spring (of 1914) many
tests were made in greenhouse and laboratory.” For Ito San
variety soybeans, the viability is highest for seeds located

at the tip of the pod, and lowest for seeds at the base of the
pod. But the seeds in the middle of 3-seeded pods have the
greatest vigor and are first in probable value for planting.
Similar information is given for the Wilson variety.
A table shows the weights of soybean seeds (Early
Brown, Wilson, and Ito San varieties) in the pod as regards
their position in the pod. These figures are derived from
1,750 seeds, excepting for the 1-seeded lots when only 950
were used. The one-seeded was the heaviest, followed by
the two-seeded tip, then three-seeded middle lots. Address:
1. Sc.D., Botanist; 2. Ph.D., Plant Physiologist. All: New
Brunswick, New Jersey.
634. Halsted, Byron D.; Groth, B.H.A.; Owen, E.J.; et al.
1915. Report of the Botanical Department. New Jersey State
Agricultural Experiment Station, Annual Report 35:295-338.
For the year ending Oct. 31, 1914. See p. 321-29.
• Summary: The section titled “Abortiveness of ovules in
connection with position in pod” (p. 321-29) discusses this in
connection with various plants: Canada peas, soybeans, lima
beans, wistaria. It also discusses: Relative number of seeds in
pods, and size of fruit as related to position on plant.
Abortiveness of ovules is failure in the formation of
seed. Three soybean varieties were tested: Early Brown,
Wilson, and Ito San. A table (p. 322) shows that for these 3
soybean varieties “the great preponderance of abortiveness is
in the basal ovules” (i.e. the seeds furthest from the tip of the
pod).
The following number of seeds were found in a large
sample of Early Brown soybeans: One seed 12.5%. Two
seeds 49.2%. Three seeds 37.2%. Four seeds 1.1%. Address:
1. Sc.D., Botanist; 2. Ph.D., Plant Physiologist [New
Brunswick, New Jersey].
635. Harrison, Francis Charles. 1915. Macdonald College
(McGill University). Report of the Minister of Agriculture of
the Province of Quebec p. 45-72. For the year 1914. See p.
53. [Eng]
• Summary: The subsection titled “Cereal Husbandry
Department” (p. 52-53) states: “The Cereal Husbandry
Department was organized in the summer of 1905 and in the
spring of the following year the first experimental plots were
sown.”
“The success of the department in improvement work,
however, has not been confided to the isolation of improved
strains of small grains. In soy beans, two exceptionally
early, high-yielding pedigreed strains have been isolated and
grown in tenth acre blocks for four years with gratifying
results. So great has been the demand for these new strains
from experiment stations, oil manufacturers and private
individuals, that it has been impossible to comply with all the
requests made for seed during the past year.”
Note: This report was submitted on 1 July 1914 for
the session 1913-14. If the soy beans have been grown and
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given good results for four years, they were probably first
planted in the spring of 1910. This conclusion is confirmed
by H.P. Hutchinson (1910, p. 319) who states: “By request,
Professor [Leonard S.] Klinck of Macdonald College,
Quebec [Canada], kindly sent, in March 1910, a few ounces
of soil in which soya beans had been grown the previous
year.” Other documents show that the names of the two
main varieties developed by Leonard S. Klinck were Quebec
No. 92 and Quebec No. 537. In the section titled “List of
officers of instruction” under “School of Agriculture” (p. 69)
are listed: “Leonard S. Klinck, M.S.A., Professor of Cereal
Husbandry.” F.C. Harrison, D.Sc., F.R.S.C., Principal and
Professor of Bacteriology. Harrison’s name also appears as
the author on p. 72; his full name was Dr. Francis Charles St.
Barbe Harrison. Address: Principal, Macdonald College [SteAnne-de-Bellevue, Québec, Canada].
636. Lipman, Jacob G.; Blair, A.W.; McLean, H.C.; Wilkins,
L.K. 1915. Report of the Soil Chemist and Bacteriologist.
New Jersey State Agricultural Experiment Station, Annual
Report 35:207-45. For the year ending Oct. 31, 1914. See p.
222-23, 237, 240-45.
• Summary: The section titled “Continuous growing of
wheat and rye–1914” (p. 222-23) states that Ito San soy
beans were substituted for cow peas on two plots in the
fall of 1913 on account of cow pea wilt in the soil. Table
I (p. 223) shows that “leguminous crops are responsible
for substantial gains in grain and straw and in amount of
nitrogen recovered.”
Table VI (p. 237) shows “The yield of dry matter and
nitrogen as influenced by lime–leguminous crops. Soybeans
(the residual crop in 1914) grown on the limed plots had
more than twice the dry matter as the check plots.
The long section titled “Factors influencing the protein
content of soybeans” (whole plants; p. 240-45) describes
various pot experiments conducted during the summer of
1914. The following factors were studied: Thickness of
planting, date of harvesting, different fertilizer materials, and
different varieties (Cloud, Ebony, Edna, Guelph, Hollybrook,
Manhattan, Medium Yellow, Ohio 9035, Swan, Wilson, Tar
Heel / Tarheel). Medium Yellow, Ebony, and Guelph had the
highest protein content. Address: 1. Ph.D., Director of the
Station and Prof. of Agriculture at the State College, New
Brunswick, New Jersey.
637. Owen, Irving L.; Boughner, William C. 1915. Report
of the Department of Farm Crops. New Jersey State
Agricultural Experiment Station, Annual Report 35:201-06.
For the year 1914. See p. 204-05.
• Summary: The section titled “Rice Straw and Soy Beans”
states: “The growing of rye straw followed by soy beans for
seed as a two-crop proposition has worked out very well
this season... The rye was sown in the Fall of 1913 with
fertilizer applied... The field was plowed after the first rain

and planted to Ito San soy beans in rows 28 inches apart
using one-half bushel per acre. Fertilizer was applied with
the grain drill previous to planting the mixture being 225 lbs.
acid phosphate and 75 lbs. muriate of potash per acre. The
beans were harvested with the self-rake reaper and threshed
from the field. The straw was used in the horse barn for litter
as a comparison with sharings [shavings?] had shown this
straw to be worth eight dollars a ton when used as litter not
including the value in the manure.”
Table no. 6–Rye straw and soy Beans. “Summary–Soy
Beans: Total value of crop: 66 bushels of seed @ $2.00 per
bushel, $132; 4.9 tons of straw @ $8.00 per ton, $39.20;
$171.20; total cost: labor, seed and fertilizer, $97.46; total
profit–6 acres, $73.74; average cost per acre $16.24; average
profit per acre, $12.29; average yield seed per acre, 11
bushels.” Address: 1. Farm Manager; 2. Foreman [New
Brunswick, New Jersey].
638. Street, John Phillips. 1915. Commercial feeding stuffs.
Connecticut Agricultural Experiment Station, Annual Report
38:199-226. For the year ended Oct. 31, 1914. See p. 224-25.
• Summary: In the section titled “Ensilage corn, soy bean
fodder and soy beans” (p. 224-25) nutritional analyses are
given of 19 samples of soy beans and 20 samples of soy
bean fodder. Values are given for water, ash, protein, fiber,
nitrogen-free extract, and fat.
The soy bean varieties are Ito San, Quebec 92, Quebec
537, Kentucky, Medium Yellow, Manhattan, Ebony, Peking,
Medium Green, Okute, Wilson, Arlington, Swan, Morse,
Cloud, Mikado, Wing’s Mongol, and Jenkins’ Hollybrook.
Address: Chemist in Charge, State Chemist, New Haven,
Connecticut.
639. Zavitz, C.A. 1915. Results of co-operative experiments
in agriculture. Ontario Agricultural and Experimental Union,
Annual Report 36:10-38. For the year 1914. See p. 11, 14,
19.
• Summary: Again this year, Prof. Zavitz, Director of the
Committee on co-operative experiments in agriculture, has
been ably assisted by Mr. A.W. Mason, Prof. W.J. Squirrell,
Mr. A.E. Whiteside, and Mr. C.R. Klinck. A table listing
the co-operative experiments in agriculture conducted
throughout Ontario in 1914 (p. 11), under “Grain crops”
includes “Testing two varieties of Soy, Soja, or Japanese
beans–2 plots.”
In the section on “Varieties of grain crops,” a large table
(p. 14) shows that 3 tests were conducted on “Soy beans.”
Early Yellow (comparative value 100), yielded 0.49 tons/acre
of straw and 30.44 bu/acre (1,826 lb/acre) of grain. Brown
(C.V. 88), yielded 0.33 tons/acre of straw and 18.44 bu/acre
(1,106 lb/acre) of grain.
The subsection titled “Soy beans” (p. 19) states: “The
Early Yellow soy bean has proven to be one of the very
best varieties which has been tested by the College, and
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an average of 30 bushels per acre [in three co-operative
experiments] is certainly a fine yield.” Address: Prof. of
Field Husbandry, O.A.C. [Ontario Agricultural College],
Guelph [Ontario, Canada].
640. Henderson (Peter) & Co. 1916. Wholesale catalogue
for market gardeners and florists. Spring edition (Mail-order
catalog). New York, NY. 64 p. Jan. 27 cm.
• Summary: The full-page section titled “Farm seeds”
contains the same text for Early Green Soja as the spring
1914 edition of this Wholesale Catalogue. The illustration
of “Henderson’s Early Soja Bean” has been replaced with
a photo of four large ears of “Long’s champion yellow dent
corn.” The price of 1 bushel has increased to $5.25 from
$5.00. On the cover is an illustration of a man holding
Henderson’s easy blanching celery.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 & 37 Cortlandt St., New York, New York.
641. Puig y Nattino, Juan. 1916. El cultivo de la soya [The
cultivation of soybeans]. Revista del Ministerio de Industrias
(Montevideo, Uruguay) 4(19):78-91. Jan. [7 ref. Spa]
• Summary: Describes variety trials conducted in Uruguay
using seeds supplied by the USDA. The varieties harvested
in March 1915 included Peking, Arlington, Pinsu [Pingsu],
Jaba, and Mammoth. A table (p. 79) shows that the yields
of seed were very small, but that Mammoth gave by far the
largest seed yield, 320 kg/ha. Discusses the many ways that
soybeans (las habas de soya) are used as food in Japan,
including soy sauce (Shoryu [sic, shoyu]), cooked whole
soybeans, tofu or soybean cheese (Tofú ó Queso de habas de
Soya), and soymilk. They used Mammoth variety soybeans,
grown in Uruguay, to make soymilk. Seven tables (p. 84-90)
give the nutritional composition of five different soybean
varieties tested in Uruguay, planted in 1914 or 1915. An 8th
table (p. 91) gives the nutritional composition of soymilk.
Note 1. This is the earliest document seen (May 2009)
concerning soybeans in Uruguay, or the cultivation of
soybeans in Uruguay.
Note 2. This journal is published in Uruguay by the
Ministerio de Industrias y Trabajo.
Note 3. This is the earliest Spanish-language document
seen (April 2013) that uses the word Tofú or the term Queso
de habas de Soya to refer to tofu. Address: Ing. Agrón.,
Director del Laboratorio Agronómico en la Inspección
Nacional de Ganaderia y Agricultura.
642. Wing Seed Co. 1916. Wing’s seed book (Mail order
catalog). Mechanicsburg, Ohio. 96 p. Jan. Illust. Index. 25
cm.
• Summary: Joseph E. Wing, a pioneer in introducing alfalfa
and soy beans, died on 10 Sept. 1915, “a few weeks” before
this catalog was published. The front cover bears the date

1916 and two sepia photographs of farm fields, the bottom
one with a young boy and girl. There are two inserts. One
is a price list dated Dec. 27, 1915. The other, by Charles B.
Wing, announces “A Wing farm for sale.” The Introduction
contains a tribute to Joseph Wing, and also mentions his
work with soybeans. This catalog contains a fairly long
section on “Soy beans” (p. 15-18) with the following
contents: Introduction. Planting and cultivation. Inoculation.
Harvesting for grain. Harvesting for hay. Varieties (grain vs.
forage varieties).
Grain varieties: Wing’s Mikado, Wing’s Mongol, Ito
San, Medium Green, Mammoth, trial ground’s beans. Forage
or dual purpose beans: Wing’s Extra Select Sable [black
seeded], Wing’s Pedigreed Sable, Wing’s Royal (new;
another selection from Wing’s Extra Select Sable), Jet,
Wilson.
Photos show: (1) A man wearing a hat, coat and tie
standing knee-deep in a field of Wing’s Pedigreed Sable
Soybeans. (2) Mature uprooted plants bearing leaves and
many pods: Wing’s Mongol soy bean. (3) Ito San. (4) Wing’s
Pedigreed Sable. (5) Forage Beans–Wing’s Sable on the
right, Wilson on the left. Planted in rows 8 inches apart. (6)
Wing’s Mikado, with many pods. Wing’s Royal.
The price list gives prices for five different types of
“Soys.” Prices are given for the following: per pound
postpaid ($0.35–$0.45), per 10 lbs. not postpaid ($0.60 to
$1.00), per 60 lb ($3.25 to $5.00), per 100 lbs ($5.40 to
$8.35), 5 bushel lots per bushel ($3.20 to $3.80), 10 bushel
lots per bushel ($3.15 to $3.75). The five types of “Soys” are
(in ascending order of price): (1) [Wing’s] Extra select Sable,
Wilson, Jet, (2) Mikado and Mammoth, (3) Ito San, Mongol,
Medium Green, (4) Wing’s Royal, and (5) Wing’s Pedigreed
Sable.
The farm for sale is 240 acres located 5 miles west of
Mechanicsburg, “a village of 2,000 inhabitants with splendid
high school, good churches, and good shipping facilities. A
macadamized road extends from Mechanicsburg to within
one-half mile of this farm.” On the farm is a comfortable
six-room house and a barn 36 by 80 feet built 4 years ago
at a cost of $3,500. Prices and terms: $25,000. One third
cash, balance in yearly installments of $1,000. 6% interest.
“Possession can be had immediately or March 1st, 1916.”
For further details contact Chas. B. Wing, President and
general manager, The Wing Seed Co., Mechanicsburg, Ohio.
Note. This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Wing’s Pedigreed Sable.
This variety is not mentioned in Wing’s previous catalog
(Jan. 1915), which is owned by Soyinfo Center. Address:
Mechanicsburg, Ohio.
643. Wing’s Pedigreed Sable: New U.S. domestic soybean
variety. 1916. Seed color: Black.
• Summary: Sources: Wing Seed Co. 1916. Wing’s Seed
Book. Mechanicsburg, Ohio. 96 p. See p. 15, 17. This is
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the company’s mail order catalog. A photo (p. 15) shows a
man, dressed in coat, tie, and hat, standing in a “large field
of Wing’s Pedigreed Sable Soy Beans.” The section on
“Planting and cultivation” (p. 15) states:... “we inspected a
field this summer grown on soil that was just a trifle sandy,
and where only about seven pounds per acre of our new
Pedigreed Sable seed was used, the result being simply all
that could be asked for...” In the section on soy bean varieties
used for “forage or dual purpose beans” (p. 17) we read:
“Wing’s Pedigreed Sable. This bean is a selection from the
Extra Select, and is the progeny of just two plants, selected
from several years of comparative tests in our trial grounds.
This bean not only possesses all of the desirable qualities of
the Extra Select Sable, including its splendid, long branches,
which by their slenderness adapt the plant to forage uses, but
in our trial grounds and fields has outyielded the Extra Select
Sable from two to five bushels per acre. It matures with
Mikado. Ten to fifteen pounds of seed is ample for an acre.”
On the same page is a photo of one uprooted plant of
this variety.
Note: Morse (1948) does not list this as a named
soybean variety. Address: USA.
644. Cromer, C.O. 1916. Re: Yields determined on various
soybean strains. Letter to W.J. Morse, Scientific Assistant,
Forage-Crop Investigations, Bureau of Plant Industry,
Washington, DC, Feb. 8. 2 p. Typed, with signature on
letterhead.
• Summary: “My dear Morse: I have gotten the yields
determined on the soybean strains which you sent me last
spring, as well as the cowpeas, and transmit herewith the
results.” A table lists 18 strains by their S.P.I. numbers, with
a yield for each in bushels/acre. The top yield was 30.5
bushels (#30600), followed by 28.6 (#36847). The lowest
yield was 19.4 (#36576). “The Manchu is 24.2 and 30744 is
20.2. I am not aware whether this last named variety is the
same as Black Eyebrow or not.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#5.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Associate in Crops, Purdue Univ.,
Lafayette, Indiana.
645. Piper, C.V. 1916. Re: Mr. A.T. Powell of Brookeville,
Maryland. Letter to W.J. Morse, [USDA], Feb. 15. 1 p.
Typed, without signature (carbon copy).
• Summary: “Dear Mr. Morse: Mr. A.T. Powell of
Brookeville, Maryland, was in to see me a few days ago. He
grew a large area of soy beans last year, a crop in which he
is much interested. He thought he had the Peking variety,

but he tells me the seed were yellow, and I expect to receive
a sample from him within a few days. In view of the work
he is doing I think it desirable to send him enough seed to
plant an acre of five or six of the best varieties, namely,
Haberlandt, Peking, and such others as you think are the best
for his immediate locality.
“Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge
[Bureau of Plant Industry, USDA, Washington, DC].
646. Piper, C.V. 1916. Re: Mr. A.T. Powell of Brookeville,
Maryland. Letter (memorandum) to Mr. William Morse,
Forage Crop Investigations, Bureau of Plant Industry,
USDA, Washington, DC, Feb. 15. 1 p. Typed, with signature
on letterhead.
• Summary: “Dear Mr. Morse: Mr. A.T. Powell, of
Brookeville, Maryland, was in to see me a few days ago. He
grew a large area of soy beans last year, a crop in which he
is much interested. He thought he had the Peking variety,
but he tells me the seed were yellow, and I expect to receive
a sample from him within a few days. In view of the work
he is doing I think it desirable to send him enough seed to
plant an acre of five or six of the best varieties, namely,
Haberlandt, Peking, and such others as you think are best for
his immediate locality.
“Very truly yours, Agrostologist in Charge.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-1929.
Piper, C.V. Box no. 108.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist, USDA Bureau of
Plant Industry, Forage Crop Investigations.
647. Morse, W.J. 1916. Re: Regarding soybean variety
19981. Letter to Prof. C.A. Mooers, Tennessee Experiment
Station, Knoxville, TN, Feb. 18. 1 p. Typed, without
signature (carbon copy).
• Summary: “Dear Professor Mooers: Your letter of February
10 to Professor Piper, regarding soybean variety 19981, has
been handed to me for attention.
“This variety was obtained from the Yokohama Nursery
Company, Yokohama, Japan, in 1907. No name has been
assigned to it as yet. Perhaps either the name ‘Knoxville’ or
‘Tennessee’ would be a good one to give it, or if you would
not care to assign either of these names, ‘Yoko’ would be a
suggestion. Since this variety has proved to be so promising
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at your station, we would prefer to leave the naming of it to
you, with the suggestions noted herein. We would be glad to
have you let us know the name you give this variety so that
we may include it in our records.
“During the winter of 1914 the Department obtained
through the Office of Foreign Seed and Plant Introduction
over three hundred introductions of soybeans from
Manchuria, Japan, China, and Korea. This number included a
very large number of new things, some of which have proved
quite promising in our trials at Arlington. We wonder if you
would not care to take twenty-five or thirty of the very best
to place in your variety trials at Knoxville.
“As you will recall, the Brownie and Baird gave very
promising results at your station and have been grown for a
number of years. In this list of new things just mentioned,
a number of varieties of the Brownie type were obtained
having yellow seed. These yellow-seeded varieties were very
prolific and made an excellent growth of forage.
“If you desire to obtain these best introductions, please
let me know in the near future so that the seed may be
reserved for you.
“Very truly yours, Scientific Assistant.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Scientific Assistant, Forage Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
648. Wallaces’ Farmer. 1916. What variety of soy beans?
41(7):265. Feb. 18.
• Summary: “An Illinois correspondent writes: ‘What variety
of soy beans would you plant with corn?’
“The different varieties of soy beans differ as much at
time of maturity as the different varieties of corn. The very
early varieties of soy beans, like the very early varieties of
corn, are small, and rather light both in forage and grain.”
The Early Black, or Buckshot, is very early, maturing
in only 80-90 days. Ito San takes 90-100 days, and Medium
Brown takes a little longer, and Mammoth Yellow takes
about 120 days. Chose a soybean variety that matures at the
same time as your corn variety–if you plan to plant both at
the same time. Generally, the later the variety, the ranker its
growth. Address: Des Moines, Iowa.
649. Latham, F.P. 1916. Soy beans as a cereal: Soy beans a
great crop for southern farmer. Progressive Farmer (The)
(Raleigh, North Carolina) 31(8):254-55. Feb. 19. See also p.
286 (Feb. 26) and p. 342 (March 4).
• Summary: “The first mention of the soy bean in this
country was in the early part of the 19th century; however, it

attracted little attention prior to 1854, when 2 varieties were
brought to this country from Japan by the Perry expedition.
It followed that other varieties were found and introduced,
among them that ‘old standard,’ the Mammoth Yellow,
which came to our shores sometime previous to 1882. The
success with Mammoth furnished an encouraging lead to our
diligent research workers, resulting in the importation into
this country by the Department of Agriculture of some 800
distinct varieties.”
As a cereal, it is widely produced in Japan, China,
Korea, and Manchuria. “By certain processing of the ground
beans a milk is extracted which is not such a poor substitute
for the real article; from this a cheese [tofu] is made that
resembles in texture and nutrient value, our cottage cheese.
Another product is a heavy, rich sauce [miso], similar to
our peanut butter, which is consumed in large quantities.
Soys occupy the place in the diet of these people that navy
and lima beans do in our own, and are prepared in a like
manner. They furnish the brown man his ‘peanut.’ By the
simple process of soaking in salt water, then roasting they
at once become a close competitor of the famous American
delicacy.”
“So far as I have been able to ascertain there is but one
mill in the United States built for and operating exclusively
on soy beans. The Pacific Oil mills, of Seattle, Washington,
have build up a lucrative business in this line and only get
foreign beans for crushing, its output of both oil and meal
meeting a ready demand in the West. That such can be done
profitably in the South is no longer a question. The fact has
already been demonstrated by several cotton oil mills in
eastern North Carolina... If these satisfactory results can be
obtained in mills not constructed for the purpose of handling
beans, it is entirely reasonable to suppose that specially
constructed machinery will in time be installed that will
further enhance the profits accruing from such operations.”
A portrait photo shows F.P. Latham.
Note 1. This is the earliest document seen (Aug. 2011)
that mentions Pacific Oil Mills of Seattle, Washington.
Note 2. This is the earliest of many articles seen (Aug.
2011) that likens tofu to cottage cheese, or roasted soybeans
to peanuts. Address: Belhaven, North Carolina.
650. Mooers, C.A. 1916. Re: I would like to get as many of
the promising new varieties as you care to send us. Letter to
W.J. Morse, Scientific Assistant, Forage Crop Investigations,
Bureau of Plant Industry, USDA, Washington, D.C., Feb. 23.
1 p. Typed, with signature on letterhead.
• Summary: “Dear Sir: In reply to your letter of February
18th, I wish to say I will be very much pleased to get as
many of the promising new varieties of soy beans as you
care to send us. In the past, I have tested everything that
Prof. Piper thought worthwhile for us to try. We have both
found the work interesting and profitable.
“I read with interest your suggestion in regard to a name

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 324
for 19981. If you think well of it we will call the new variety
‘Yokoten’. Prof. Morgan thought the ‘ten’ would help it.
“Prof. Bain recently spoke to me about trying some red
clover seed which you have from Italy, I believe it was. I will
be glad to get some of the seed, but would prefer not to sow
it until late summer. Of course it could be sent any time it is
convenient to you.
“I will be very glad to try something else you think of.
I hope you will be able to make us a visit some time, Trust
there will be enough grown here to attract you this way.
“Yours very truly, Chemist & Agronomist.” Note: This
is the earliest document seen (Nov. 2020) that mentions the
soybean variety Yokoten.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Chemist and Agronomist, Univ.
of Tennessee Agric. Exp. Station, Knoxville, TN.
651. Yokoten: New U.S. domestic soybean variety. Also
spelled: Yokotenn. Yoko-Tenn. Synonyms: Yoko (Morse
1927). Wyokatenn (Morse 1948). 1916. Seed color: Yellow
(straw), hilum cinnamon brown.
• Summary: Sources: Letter dated 23 Feb. 1916 from C.A.
Mooers of the Tennessee Agric. Experiment Station to W.J.
Morse, Scientific Assistant, Forage Crop Investigations,
Bureau of Plant Industry, USDA, Washington, D.C. “I read
with interest your suggestion in regard to a name for 19981.
If you think well of it we will call the new variety ‘Yokoten’.
Prof. Morgan thought the ‘ten’ would help it.”
Morse, W.J. 1918. “The soy bean: Its culture and uses.”
USDA Farmers’ Bulletin No. 973. 32 p. July. See p. 17. “A
variety found especially suitable for Tennessee conditions.
Plants stout, maturing in about 125 days; pubescence gray;
flowers both purple and white; seeds straw yellow, with a
pale seed scar, very large, about 70,000 to the bushel; oil,
19.2%; protein, 36%.”
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 170. “Introduced from Yokohama, Japan, 1907.”
“Relazione su l’attività della stazione nel biennio 19221923 [Report on the activities Bari Agricultural Station for
the years 1922-1923].” 1924. Bari, Italy: Stazione Agraria
Sperimentale–Bari. 148 p. See p. 74. This Italian-language
document mentions “Yokoten.”
Morse, W.J. 1927. “Soy beans: Culture and varieties.”
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 11.
“Yoko.–The same as Yokoten.” Address: USA.
652. Lipman, Jacob G.; Blair, A.W. 1916. Factors influencing
the protein content of soybeans. Soil Science 1(2):171-78.

Feb. [2 ref]
• Summary: This is a continuation of work begun in summer
of 1914, an account of which was given in the Annual
Report of the New Jersey Experiment Station for that year.
Contents: Introduction. Series I: Rate of seeding. Series II:
Can nodule formation be depressed? (by adding nitrogen to
the soil). Series III: Varieties. Variety test of soybeans–Field
experiment. Crop of 1915.
The following 15 varieties were tested: Baird, Black
Eyebrow, Claud, Ebony, Edna, Guelph, Hollybrook, Ito San
(Plot 67), Manchu, Manhattan, Medium Yellow, Ohio 9035,
Swan, Tarheel, Wilson. Table 4 (p. 175) shows (for these 15
varieties) the grams of dry matter, percentage of nitrogen,
and total amount of nitrogen in the green vines and pods,
matured stems, and matured seeds. Five varieties show more
than 6.5% of nitrogen in the dry beans: Manhattan (6.809%),
Hollybrook (6.775%), Black Eyebrow (6.660%), Ebony
(6.612%), and Swan (6.533%).
Table 5 (p. 177) shows (for these 15 varieties) the yield
of dry matter and nitrogen content of these soybeans (1915,
calculated to acre basis). The three columns are: Dry weight
of vines and pods (lbs), dry weight of shelled beans (lbs),
and per cent nitrogen in shelled beans. Each of the three
columns is divided into two parts: Limed, and unlimed. The
two soybean varieties with the highest yields of dry weight
of shelled beans (both limed) were Swan (1,278 lb) and Edna
(1,240 l). Address: 1. Director; 2. Associate Soil Chemist.
Both: New Jersey Agric. Exp. Station.
653. Morse, W.J. 1916. Re: Yokoten and red clover seed.
Letter to Prof. C.A. Mooers, Tennessee Experiment Station,
Knoxville, TN, March 3. 1 p. Typed, without signature
(carbon copy).
• Summary: “Dear Sir: I have your letter for February 23
advising that the varietal name ‘Yokoten’ has been applied to
S.P.I. No. 19981. I think the addition that Professor Morgan
made to the name suggested in my letter a very good one.
I am listing your name to receive a number of the most
promising of the new varieties of soybeans which we have
obtained within the past two years.
Concerning the red clover seed which we have obtained
from Italy, I am referring your letter to Dr. A.J. Pieters, of
this office, who is in charge of clover investigations.
“I thank you for your kind invitation regarding a visit to
your place and trust that during the coming summer I may be
able to stop at Knoxville to look over the soybean work.
“Very truly yours, Scientific Assistant.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Scientific Assistant, Forage Crop
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Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
654. Mooers, C.A. 1916. Re: W.J.G. Webster of Raleigh,
Tennessee, and Yoko-Tenn new soy bean variety. Letter to
W.J. Morse, Scientific Assistant, Forage Crop Investigations,
Bureau of Plant Industry, USDA, Washington, D.C., March
17. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Sir: I have a request from W.J.G. Webster
of Raleigh, Tennessee, for a small amount of Nuttal [sic,
Nuttall] soy bean seed. He has tried this variety and likes it,
but has been unfortunate in losing his seed the past year. If
you can spare him a quart we will appreciate it.
“We have another idea on the Yokoten variety of soy
bean and have thought that it would be better to spell it
‘Yoko-Tenn’ [Yokotenn]. Prof. Morgan in particular thinks
it desirable to change it in this way. Hoping this will be
agreeable to you, I am
“Yours very truly, Chemist & Agronomist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Chemist and Agronomist, Univ.
of Tennessee Agric. Exp. Station, Knoxville, TN.
655. Country Gentleman. 1916. The R.F.D. letter box: Soy
beans for humus. 81(12):635. March 18.
• Summary: “’When shall I plant soy beans to plow under to
improve the soil?’ asks a Pennsylvania farmer. ‘What shall I
plant for early pasture for hogs?’
“The medium green [sic, Medium Green] soy bean is
one of the most satisfactory for soil improvement in this
man’s latitude. In the first week of June he should drill six
pecks of seed to the acre solid, like wheat, in a well-prepared
seed bed. The crop should be plowed under when nearly
mature. One hundred and fifty pounds of acid phosphate an
acre should be applied with the seed.”
656. Morse, W.J. 1916. Re: We have no seed of the Nuttall
variety of soybeans. Yoko-Tenn soybean variety. Letter
to Prof. C.A. Mooers, Tennessee Experiment Station,
Knoxville, TN, March 24. 1 p. Typed, without signature
(carbon copy).
• Summary: “Dear Sir: Replying to your letter of March
17, I will say that at the present time we have no seed of
the Nuttall variety of soybeans. I think, however, it will be
possible for us to obtain a small amount from one of our
experiment stations with whom we are conducting variety
tests. I will be very glad to forward to Mr. Webster a small
amount of this variety.
“With regard to your idea of spelling the Yokoten variety

of soybeans as ‘Yoko-Tenn,’ I am rather of the opinion with
Professor Morgan that it is more desirable.
“Very truly yours, Scientific Assistant.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Scientific Assistant, Forage Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
657. Williams, C.B. 1916. More soy beans for the South.
Progressive Farmer (The) (Raleigh, North Carolina)
31(14):451. April 1.

• Summary: Contents: Introduction. Uses of the soy bean on
the farm. Commercial uses. Varieties for different sections
and purposes (Mammoth Yellow, Virginia, Wilson). The soil
and its preparation. Fertilizing soy beans.
“Farmers have found that the soy bean when grown
under the same conditions generally produces a larger
amount of growth and beans than does the cowpea;
particularly is this so if the crop is planted in rows and
cultivated once or twice. This does not mean that there is not
a place for the growing of cowpeas, for there is ample room
for the growing of both of these crops on Southern soils. The
soy bean, however, has a much wider range of adaptation
than does the cowpea. It will make much better growth on
poorly drained soils and will stand cool weather much better
than will the cowpea. For this reason chiefly it has been
found that it is a much more satisfactory crop for growing
in the mountains and the more elevated portions of the
Piedmont section than is the cowpea. The cool nights of early
fall will not stop the growth of the soy bean but it [sic] will
that of the cowpea. Again, a light frost will kill the cowpea
but will not materially injure the soy bean.
“Uses of the soy bean on the farm: The chief uses of
the soy bean on the farm will be for soil improvement, seed
production and for feed for livestock either green or after
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being cured as hay. There is no question but that the greatest
usefulness of this legume will be for adding humus and
nitrogen for the improvement of Southern soils. I take it that
no one will question that most of our Southern soils would be
greatly benefited by the plowing in to them this crop for the
organic matter which contains a liberal supply of nitrogen. It
has been estimated that the fertilizing value of a crop of soy
beans plowed into the soil green will be about $2.50 for each
ton of green matter turned in. If from six to ten tons of this
matter should be produced on each acre it will be seen what
great value this crop possesses for soil improvement. Soy
bean hay on an average will contain about 2.5 per cent of
nitrogen; 0.4 per cent of phosphoric acid; and 1.3 per cent of
potash which, taken at the average commercial prices of this
constituent contained in commercial fertilizers, would make
a ton of dried soy bean hay worth as a fertilizing material
$12.”
“Commercial uses: During the past year in North
Carolina and some of the other Southern states a
considerable quantity of soy beans have been used by the
cotton oil mills. It is probable that this new industry is the
beginning of one that will develop in a few years into a large
one throughout the South. The oil mills ordinarily have a
relatively short operating period, and if they can utilize soy
beans for the prolonging of their operating season, although
the financial returns should not be so great as with cotton
seed, it will tend to reduce the overhead charges.”
Photos show: Professor C.B. Williams (small oval
portrait). A man standing behind tall soybean plants. Soy
beans and by-products: small glass containers of soy beans,
soy bean meal, soy bean cake, and soy bean oil. Address:
Univ. of North Carolina.
658. Hartford Courant (Connecticut). 1916. Farmers urged
to raise soybeans: Plant is food for stock and fertilizer for
field. State college issues bulletin. April 20. p. 3.
• Summary: “The weekly press bulletin issued by the
Connecticut Agricultural College at Storrs, containing
information of interest to farmers and others, is as follows:–
Soybeans for Connecticut.”
Contents: Why grow soybeans? Nutritive ratio.
Digestible nutrients in 100 lbs. Excellent green fodder for
supplemental pasturage. Can be plowed under to increase the
humus and fertility of the soil. Recommended varieties for
Connecticut: Hollybrook, Medium Green, Ito San. Can be
grown separately, or mixed with corn at the cutter, or grown
with corn either between or in the hills. Lime and inoculate
soil for best growth.
659. Wing, Chas. B. 1916. Variety of soy beans to grow.
Hoard’s Dairyman 51(14):580, 604-06. April 28.
• Summary: “I have been testing out different varieties in
a variety plot for eleven years, and have also corresponded
with government men and experiment station men pretty

much all over the country.” It is more difficult to choose
a good forage variety than a good grain variety. One table
shows the results for 20 soy bean varieties tested for seed
yield for 1914, including variety name, height, percentage
vines, percentage branches, branch height, characteristics,
recumbency percentage, date of harvest (mostly late
September or early October), shattering percentage, and
yield per acre. The varieties are: Ohio 9016, Ito San, Ohio
7491, E.S. Sable (“No marked difference from Sable”),
Mammoth Soys, Medium Green, Ohio 9035, Sable, Swan
22379, Jet 10, Sp. 30596, Jet, Mongol, Auburn, Roosevelt,
Wilson, Mikado, Peking, No. 30399, E.S. Peking. Varieties
with the highest yields are: E.S. Sable 24.17 bu/acre, Mikado
23.45, and Sable 23.37. Characteristics of many of these
varieties are discussed separately. A second table shows “Soy
bean individual plant row work for 1914.” Varieties: Peking,
and Sable.
Note 1. This is the earliest document seen (Nov. 2020)
(one of two documents) that mentions the soybean variety
Ohio 9016.
“With the grain varieties more points are necessary... For
instance, a bean having only a main stalk and scarcely any
branches is much more likely to make a low yield of grain
than one having many branches. The date of maturity if of
course important, and the retention of the beans in their pods
is of the greatest importance. Some varieties, as the Medium
Green, must be cut within three days from the time that they
are barely mature. Other varieties, as the Sable, for safely
stand for a month after maturing and will still retain as much
as 90 per cent of their seed.”
“The Mammoth was really not grown for grain, because
we knew this bean would not mature here, but was simply
put in to bring out some comparisons with regard to amount
and quality of forage produced.”
The most valuable variety for forage purposes is the
Wilson, with Sable next, and Peking third. He then discusses
varieties tested by Mr. A.B. Ross of Shellburg, Pennsylvania:
Ito San, Medium Green, Mikado, Mongol, Swan, Sable, and
Wilson. “Now judging from our own experience with these
beans in the different states, we would advise farmers who
wish grain alone to use nothing but Ito San, Mongol, and Jet
in Michigan, Wisconsin, and New York. Those who want
forage can successfully grow Wilson in these three states.”
“The preceding article was written a little over a year
ago.” The author, who describes his experiments as a plant
breeder, notes: “First, let me call attention to a variety of soys
over which there exists at present quite a little confusion...
Quite a few years ago when I was testing out a large number
of soys, I obtained this so-called Holly Brook... The Holly
Brook obtained south of the Ohio River developed into a big
late variety, very similar to the Mammoth.” Roosevelt and
Mongol were also tested at that time.
Note 2. This is the earliest document seen (Nov. 1998)
by or about Charles B. Wing (of the well-known Wing
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family) related to soybeans. Charles was the uncle of David
G. Wing. Address: Ohio.
660. Jenkins, E.H.; Street, John Phillips; Hubbell, C.D.
1916. Tests of soy beans in 1915. Connecticut Agricultural
Experiment Station, Bulletin No. 191. 14 p. April. [2 ref]
• Summary: Contents: Yield of seed from new, unnamed
varieties (planted 26 May 1915). Report on named varieties
grown in 1915: Number of days to maturity, comparison of
average yields in 1914 and 1915, comparison of varieties,
comparison of yield of feed of soy beans, alfalfa and ensilage
corn and of mixtures. Note on time of planting. Soy beans as
green manure. Results of field tests on soy beans (reported
by many farmers in Connecticut). Directions for planting soy
beans (incl. inoculation, forage, soiling). Soy beans as a food
for diabetics.
Tables show: (1) Twenty unnamed varieties. For each is
given: number, date of blossom, days to maturity, yield. The
yield ranged from 18.6 to 31.2 bu/acre (p. 3-4).
(2) Soybeans tested at Mt. Carmel Field, 1915 (p. 6).
The 18 varieties analyzed are: Ito San, Quebec No. 537,
Medium Yellow, Quebec No. 92, Manhattan, Kentucky,
O’Kute [Okute] Ebony, Medium Green, Wilson, Mongol,
Morse, Mikado, Arlington, Swan, Peking, Cloud,
Hollybrook. For each is given: Data regarding yield of forage
(Days to maturity, water, protein, yield of fresh forage per
acre, yield of dry matter per acre, yield of protein per acre),
yield of seed per acre (pounds, bushels). The yield ranged
from 29.0 bu/acre (Ebony) to 12.5 bu/acre (Cloud). The
results of two years’ tests “indicate that Wilson, Ebony, and
Cloud were in both years among the six which yielded most
dry matter in the green forage.”
(3) Yield and composition of mature soy bean forage,
alfalfa, and ensilage corn. (4) Nutrients (stated in pounds) in
one ton of ensilage corn, soy bean forage and mixtures of the
two.
Page 9: “Results of field tests of soy beans–Accepting
the offer made in Bulletin 185, twenty-one farmers received
enough seed, chiefly of the Hollybrook variety, to plant a half
acre in 1915.
“With the seed was sent to each a culture (Farmogerm
from the Earp-Thomas Co. of Bloomfield, New Jersey)
sufficient to inoculate the seed.” The following farmers
in Connecticut grew soy beans and reported their results:
Harry S. Ferry (South Glastonbury). William Coleman
(Westport). W.C. Robinson (Columbia). Thomas H. Williams
(Southington). Albert T. Rowe (East Glastonbury). W.H.
Brown (Easthampton). J.D. Kelsey & Son (Madison). Orrin
Case (East Granby). N.E. Whiting (Norwich).
Some interesting comments: “About one-third of our
patch of 3/4 acre was nibbled off by woodchucks before we
were able to control these...”
“The inoculation was perfect. All roots were thickly
covered with nodules, and the crop was a fine healthy green

color and made a sturdy growth.”
“We intended to put the main part of the crop into the
silo, but put only about 2½ tons in, as our silo got full before
we finished the piece.”
“We also used a variety of soy bean, Harris’s Medium
Early Green. We planted this variety in the hills with our
silo corn, also in the hills with our Evergreen sweet corn, for
forage, and were much pleased with that arrangement and
also with that variety.”
A photo shows a man standing in a field of corn and
soy beans at Mr. Carmel. Address: 1. Ph.D., Director of the
Station and Treasurer; 2. M.S., Chemist in Charge; 3. Farm
Manager. All: New Haven, Connecticut.
661. Leonard, Lewis T. 1916. Variations in nodule formation.
J. of the American Society of Agronomy 8(2):116-18. April.
[6 ref]
• Summary: Inoculation trials were conducted on 19 soybean
varieties, for a duration of 85-98 days–as shown in a table.
The varieties were: Amherst, Arlington, Auburn, Barchet,
Chernie, Chestnut, Cloud, Guelph, Haberlandt, Hope, Ito
San, Jet, Manhattan, Medium Yellow, Peking, Taha, Tokio,
Virginia, Wilson. A “soy bean culture isolated from a single
strain of soy beans will successfully inoculate any of the
varieties noted above.” Address: Bureau of Plant Industry,
USDA.
662. Manchuria: New U.S. domestic soybean variety. 1916.
• Summary: Sources: Welton, F.A. 1916. “Varieties of
soybeans.” Ohio Agric. Exp. Station, Monthly Bulletin
1(4):99-101. April. See p. 100. Table I gives information on
25 varieties of soybeans tested at the main station at Wooster.
The varieties grouped by time of maturity. For the Manchuria
variety, the time of maturity is “early.” Seed size: Medium.
Seed color: Yellow. Retention of beans: Good. Four year
average yield per acre- Grain: 25.88 bushels. Straw: 2,057
pounds. Note: The highest yield of grain was 31.19 bu/acre
from Ohio 9016.
Jenkins, E.H.; Street, J.P.; Hubbell, C.D. 1917. “Tests
of soy beans, 1916.” Connecticut Agric. Exp. Station,
Bulletin No. 193. 10 p. March. See p. 5. The soybean variety
“Manchuria” was one of 17 varieties grown in 1916 at Mt.
Carmel, Connecticut.
Morse, W.J. 1927. “Soy beans: Culture and varieties.”
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 9.
“Manchuria.–The same as Pinpu.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987.
“USDA soybean germplasm collection inventory.” Vol. 1.
INTSOY Series No. 30. p. 14-15. Manchuria is in the USDA
Germplasm Collection. Maturity group: I. Year named or
released: by 1912. Developer or sponsor: USDA. Literature:
05. Source and other information: ‘Chinyuan’ from northeast
of Harbin, Heilongjiang, China, in 1910. Also named
‘Pinpu’. Prior designation: PI 28050. Address: USA.
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663. Morse, W.J. 1916. Soy beans for the South (Letter to the
editor). Southern Planter (Richmond, Virginia) 77(4):230-32.
April.
• Summary: In this long letter, Morse discusses the many
benefits of growing soy beans in Southern states and their
many uses. “The South has many valuable legumes, but
perhaps no one has greater value and is less appreciated than
the soy bean... It has many points of superiority over the
cowpea that should recommend it to the average farmer...
At the present time the soy bean is grown principally for
hay, which is comparable to alfalfa and red clover in feeding
value. However, in a few sections, such as eastern North
Carolina, a very profitable industry has developed from the
growing of seed. As a pasture plant, the soy bean may be
used to advantage for all kinds of stock, the most profitable
method being to pasture with the hogs, supplementing the
corn ration.”
“The utilization of the soy bean as human food should
be encouraged, as it can be used in many different ways.
The green beans when three-fourths to full grown, compare
favorably to the butter or lima bean. The dried beans may be
used in baking or in soups, but require a longer soaking and
cooking than the field or navy bean.
“The meal or flour prepared from the cake after the
oil is expressed, or from the whole bean, may be used as a
constituent of bread, biscuits, or muffins; in fact, much of
the same way as corn meal.” A photo shows the seeds and
pods of seven of the best varieties of soy beans: Guelph
(green, medium), Ito San (yellow, early), Buckshot [black],
Austin, Hollybrook (yellow, late), Mammoth (yellow, late),
and Haberlandt (yellow, medium late) (p. 231). Address:
Scientific Asst., Forage Crop-Investigations, USDA,
Washington, DC.
664. Ohio 9001: New U.S. domestic soybean variety. 1916.
Seed color: Yellow.
• Summary: Sources: Welton, F.A. 1916. “Varieties of
soybeans.” Ohio Agric. Exp. Station, Monthly Bulletin
1(4):99-101. April. See p. 100. Table I shows 25 soybean
varieties tested for seed production at the main Station at
Wooster. “The numbers before which the word ‘Ohio’ is
placed refer to promising strains developed by the Station,
each from a single plant.” Ohio 9001 has medium-sized
yellow seeds. Time of maturity: early. Retention of beans:
Fair. Four year average yield per acre: Of grain: 25.95
bushels. Of straw: 1,932 lb.
Williams, C.G.; Park, J.B. 1917. “Soybeans: Their
culture and use.” Ohio Agric. Exp. Station, Bulletin No. 312.
p. 577-600. March. See p. 589. Table II shows that Ohio
9001 contains 55 beans per 10 grams, has yellow beans,
blooms on July 20, has white flowers, ripens on Sept. 17
which is 99 days from planting. Table III shows the yield of
grain (in bushels per acre) from 1911 to 1916. For Ohio 9001

the yield in 1911 was 30.90 bu/acre and the 5-year average
was 24.00 bu/acre. It produced, on average, 81 pounds of
straw per bushel of grain.
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 97. A table shows the average yield per acre of seed
(bushels) and straw (lb) over a 5-year period, the pounds of
straw per bushel of seed, and the ratio of straw to seed for 16
soybean varieties. Ohio 9001 gave the fourth highest yield of
seed (24.00 bu/acre).
Kaltenbach, D.; Legros, J. 1936. “Soya: Selection,
classification of varieties, varieties cultivated in various
countries.” International Institute of Agriculture (Rome)
Monthly Bulletin of Science and Practical Agriculture
27(4):117T-49T. April. See p. 139T. “Ohio 9001–Seeds large,
mostly globose in lateral outline; seed coat not glossy; hilum
pale brown or uncoloured; pods of average size, formation
on central stem prolific ending abruptly at tip; stems coarse;
leaves medium; plant dwarfed and bunchy, maturing medium
late (120 to 125 days).
Note 1. This soybean variety was never given a name
without numbers.
Note 2. Morse (1948) does not list this as a named
soybean variety. Address: USA.
665. Ohio 9016: New U.S. domestic soybean variety. 1916.
Seed color: Yellow.
• Summary: Sources: Wing, Chas. B. 1916. “Variety of soy
beans to grow.” Hoard’s Dairyman 51(14):580, 604-06. April
28.
Welton, F.A. 1916. “Varieties of soybeans.” Ohio Agric.
Exp. Station, Monthly Bulletin 1(4):99-101. April. See p.
100. Table I shows 25 soybean varieties tested for seed
production at the main Station at Wooster. “The numbers
before which the word ‘Ohio’ is placed refer to promising
strains developed by the Station, each from a single plant.”
Ohio 9016 has large yellow seeds. Time of maturity:
medium–neither early nor late. Retention of beans: Good.
Four year average yield per acre: Of grain: 31.19 bushels
(the highest seed yield among the 25 varieties). Of straw:
2,265 lb.
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 97. A table shows the average yield per acre of seed
(bushels) and straw (lb) over a 5-year period, the pounds of
straw per bushel of seed, and the ratio of straw to seed for 16
soybean varieties. Ohio 9016 gave the highest yield of seed
(29.22 bu/acre). Address: USA.
666. Welton, F.A. 1916. Varieties of soybeans. Ohio
Agricultural Experiment Station, Monthly Bulletin 1(4):99101. April.
• Summary: Table I (p. 100) gives information on 25
varieties of soybeans tested at the main station at Wooster.
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The varieties grouped by time of maturity into early,
medium, and late. “The numbers before which the word
‘Ohio’ is placed refer to promising strains developed by the
Station, each from a single plant.” Early: Chestnut, Ito San,
Ito San 17268, Ohio 9100, Manchuria, Ohio 9001. Medium:
Amherst, Auburn, Ebony, Habaro, Hollybrook, Medium
Green, Mongol, Ohio 7496, Ohio 9016, Ohio 9110, Shingto,
Wing’s No. 1, Yosho. Late: Cloud, Mikado, Ohio 7491, Ohio
9035, Sable, Taha. For each variety the table gives the size,
color, time of maturity (early, medium, late), retention of
beans (good, fair, excellent), and 4-year average yield per
acre of grain and straw. The best yielding varieties for grain
(in bu/acre) were: Ohio 9016 (31.19), Ohio 7496 (29.86),
Ohio 9110 (28.51), Chestnut (28.39, early). The best yield of
straw came from Taha (2,915 lb/acre).
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean varieties Manchuria, Ohio 9001, or
Ohio 9016 (one of two documents). Address: Ohio.
667. White, Buxton. 1916. The soy bean industry of eastern
North Carolina. North Carolina State College of Agriculture,
Extension Circular No. 9. 8 p. April.
• Summary: Contents: Introduction. Environmental
requirements. Varieties. Preparation for planting.
Fertilization. Inoculation. Time of planting. Seeding
and cultivation. Soy beans in rotation. Soy beans in
combinations. Seed production. The seed for oil. Soy beans
for hay. As a pasture crop. As a soiling crop. For ensilage.
Conclusions.
“Introduction: The soy bean, soja bean, or stock pea as
known locally, is a crop which is justly playing an important
role in eastern North Carolina in the present movement
for diversified farming... This bean has various points of
superiority which commend it to the farmers of this country.
One of its common uses is for hay, which is equal to alfalfa
and red clover in feeding value. It is especially suitable as a
pasture crop for hogs, and it also makes an excellent ensilage
with corn. The soy bean can be utilized to advantage for
green manuring, greatly increasing the supply of humus and
nitrogen in the soil...
“Varieties: There are at the present time about fifteen
varieties of soy beans handled commercially by seedsmen,
but in eastern North Carolina, where seed production is the
principal purpose for which grown, one variety, Mammoth
Yellow, comprises the bulk of the crop. The Mammoth is
the largest growing and latest of our present commercial
varieties. Under average conditions it grows from 3 to 5
feet high, the height attained depending principally on the
character of the soil. Ordinarily it requires from 120 to 150
days to mature a crop of seed. The Mammoth yields well
in both grain and roughage, but the character of the latter
is rather coarse. Under no circumstances should the seed
be planted more than two inches deep, this variety being
most exacting in this detail. The habit of growth is such that

it can be readily harvested with machinery. The Tar Heel
Black [Tarheel Black] is somewhat similar to Mammoth,
but matures about a week earlier and makes a slightly better
grade of forage, being more branchy. The Haberlandt is a
low, bushy bean, about twenty to thirty days earlier than
Mammoth and a heavy seed producer. Tokio has a habit of
growth similar to Haberlandt, but is later and larger. It holds
its foliage longer than Mammoth or Tar Heel and is one
of our heaviest yielders. All these latter varieties are well
suited to the eastern part of the State and are supplanting the
Mammoth on a number of farms.”
“Seed Production: For seed production the soy bean
has been a very profitable crop, but the industry has been
developed mainly in a few sections, of which eastern North
Carolina is perhaps the largest in the United States... Under
ordinary conditions the best varieties yield from 20 to 30
bushels per acre and sell for $1.25 to $2.50 per bushel to
seedsmen or $1 per bushel to oil mills.”
“For feeding to farm animals the seeds are ground and
mixed with less concentrated feeds. Experiments comparing
soy bean meal and cottonseed meal indicate the superiority
of soy bean meal for both milk and butter production.
“For harvesting the seed there are two methods in
general use in eastern North Carolina. The older and more
common practice is that of cutting the vines, curing, and
thrashing. The other, which has been rapidly gaining in
popularity, is that of gathering the beans from the mature
standing vines in the field by means of a patented bean
harvester, of which there are several makes [such as the
Gordon Harvester].
“For thrashing, the plants may be cut any time from the
yellowing of the upper leaves until all of the leaves have
fallen. The vines should remain in the field until the seed are
thoroughly cured. The thrashing may then be accomplished
by an ordinary grain thrasher, with a few adjustments. The
cylinder should be run at one-half speed, but at the same time
the rest of the separator should be run at the usual speed.
In order to avoid splitting the beans, some of the concaves
should be removed.
“The bean harvester is a two-wheeled machine which
straddles the row and is drawn by two horses. As the
machine moves over the row of plants, four rows of rapidly
revolving arms shatter the beans into a receptacle at the rear.
For the successful operation of this harvester the crop must
be on ridges elevated not less than 6 to 8 inches above the
water furrow, and the plants should have shed their leaves.
Under favorable conditions, two men and two horses can
harvest an acre of soy beans in two hours by this method.
While there is a slight waste with this harvester, it is more
than compensated for by the saving of time and labor.”
“The Seed for Oil: In an effort to reduce the cotton
acreage last year more soy beans were grown in eastern
North Carolina than ever before. The production was so
great that it was impossible to dispose of the crop through
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seedsmen, as was the general practice previously. However,
as a way out of this difficulty, the Division of Agronomy
of the State Department of Agriculture induced several
cottonseed oil mills to lengthen their running season by
the extracting of soy bean oil, which, until now, has been
a practically untouched industry in this country. The
experiment met with marked success, and a constant market
for the seed is now assured...
“Conclusions: The meal from the seed of this legume is
now attracting some attention as a human food, and the oil
and cake from them have become commercial products...
Having once gained an introduction, the soy bean has rapidly
grown in popularity as its virtues have been disclosed, until
today it holds a permanent place in the cropping systems of
the eastern Carolina farms.”
Photos show: (1) A close-up of rows of soy beans
in eastern North Carolina (front cover). (2) Two people
harvesting soy beans grown between corn rows with a
bean harvester (p. 6). (3) Two people emptying beans from
another type of harvester (p. 6). (4) Soy bean hay being
cured (p. 7). Address: Asst. Agronomy.
668. Grantham, A.E. 1916. Suggestions for growing soy
beans. Practical Farmer 112(9):192. May 1.
• Summary: Six key points are given. Choosing the right
soy bean variety is important. Many of these are southern
varieties, not well adapted to the North, since they require
too long a growing season. The most popular variety today
is Mammoth Yellow, which rarely matures seed north of
Baltimore, Maryland. Excellent varieties for the “corn
belt” are Wilson, Peking, Ebony, and Medium Yellow. Also
discusses the importance of soy beans for feeding livestock.
669. Butler, William Reynolds. 1916. The labor-saving
soy: A crop for seed, feed and the soil of run-down fields.
Country Gentleman 81(19):964-65, 994-95. May 6.
• Summary: “’We have a number of representatives in the
Orient buying soy-bean oil for our finest grades of exterior
varnish. We find that the bean oil is superior to any other oil
for moisture-resistant properties; it is of greater value than
the better grades of linseed oil.’”
“These are the words of a general agent of one of the
foremost paint-and-varnish companies in this country, and
are cited not so much in the nature of a news item as to give
you a stunt to which the soy-bean crop is put. The gentleman
to whom I am indebted for the above information gave me
a very pleasant evening’s entertainment on the subject of
the economic uses to which the soy-bean crop is put in the
Orient, its place of nativity.
“In nearly every rotation in the Orient, described by
Prof. F.H. King, we find the soybean. There, farmers grow
three or four crops a year on the same piece of ground, and
soy beans, being nitrogen gatherers and maturing much
earlier than clover, are suitable for their needs. Soy beans are

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

The Fouts brothers of Carroll and Cass Counties,
Indiana, have grown soy beans for a number of years in an
extensive way for hogging and lambing off. In the fall of
1913 Noah Fouts turned 500 lambs on a thirty-acre field
of soys and corn, where they were allowed to range for a
month. They made excellent weight gains.
“In Northern latitudes, the earlier varieties will mature
more certainly than later ones. Varieties that have done well
in the North are Ito San, Early Brown, and Parsons’ Auburn.
Ito San is more extensively grown and is more widely known
than any other early maturing variety, but some growers
prefer the Early Brown and the Auburn, which are heavier
yielders than the Ito and as early.
“For central and southern latitudes, Hollybrook, Ito San,
Early Brown, and Mikado have all done well... Wilson is a
promising hay variety, but is a low yielder of grain. Sable, on
account of its tall habit of growth and fine hollow stems, is
probably the best hay variety and at the same time is one of
the heaviest yielders we have. Mikado is used as a grain and
forage plant... Early Brown is probably the best all-around
bean for the North.”
Photos show: (1) A Hollybrook variety of soy bean
plant, with leaves and pods. The Hollybrook “has proved its
superiority for planting in rows with corn for silage and for
hogging off.” (2) A man standing in a tract of soy beans that
yielded 30 bushels per acre.
670. Harper, Woods. 1916. Building up the sandy farm: A
system of management that requires little capital. Country
Gentleman 81(22):1108-09. May 27.
• Summary: This article applies to sandy farms in northern
Indiana and southern Michigan. An inexpensive way to start:
(1) Grow crops that will yield a profit and bring fertility to

the soil; later use the cash to buy commercial fertilizers.
(2) Introduce livestock as means will permit. (3) Make
the transition to a diversified system of farming properly
balanced between cash crops and livestock.
In stage 1, the two best crops are soy beans and
cowpeas. Soy-bean seed must be inoculated before sowing
on new fields. “Inoculating material, with full directions,
may be secured free of charge on request to the Federal
Department of Agriculture, Washington, DC.” Either of
these crops may be grown successfully without fertilizers
on the poorest of farms. After the soil becomes thoroughly
inoculated, soy beans will do much better than cowpeas. A
good yield for either crop is 12 bu/acre, but the best growers
have been able to average 15 bu/acre, with a maximum yield
of 25 bu/acre. A bushel typically sells for $1.50 to $2.00,
when sold on the local market or to other farmers for seed.
The Ito San and early Brown [sic, Early Brown] varieties of
soy beans have been most satisfactory.
“Soy beans will also furnish good pasture or forage
at almost any stage of growth before fully mature.” Soy
beans are a highly effective winter feed for hogs. A fiveyear rotation that includes soy beans in the second year is
described.
671. Chattanooga Feed Co. 1916. Classified ad:
Miscellaneous for sale. Washington Post. May 28. p. R6.
• Summary: “Cow peas–... we have a nice assortment of
clays, reds, blacks, blue and brown whippoorwill and mixed
peas; all Tennessee grown; also mammoth yellow [Mammoth
Yellow] soja beans, millet and sorghum seeds, &c...”
Address: Chattanooga, Tennessee.
672. Beavers, J.C. 1916. Soybeans with corn. Breeder’s
Gazette 69(22):1160-61. June 1.
• Summary: Increased yields per acre, better silage, and
increased pork production per acre are cited as some of the
advantages of planting soybeans with corn. “In 1913 Taylor
Fouts, Carroll County, Indiana, hogged off 5½ acres of
soybeans and corn grown together in rows. About Sept. 20
99 Duroc-Jersey shotes averaging 108 pounds were turned
into the field. They remained in the field for 27 days and
gained 5,288 pounds in weight, or practically 2 pounds each
per day.”
Feeding trials at Purdue University showed that 8.8
lb of corn plus 2.2 lb of soybeans are equivalent, for pig
fattening, to 15.2 lb of corn alone. In yield trials, corn always
gave higher yields on the plots where it was planted with
inoculated soybeans.
Many trials growing corn and soybeans together for
silage showed, on average, an increase of 2,521 lb/acre of
silage over the yield of corn grown alone; in wet years, the
average increase was 3,600 lb. Moreover, the resulting silage
is richer in protein substances then when made from corn
alone. The Hollybrook variety is praised. Three methods
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presently used to plant soybeans with corn are described.
Address: Purdue Univ., Indiana.
673. Piper, C.V. 1916. Re: Dr. Rodney H. True. Letter to
W.J. Morse, [USDA], June 1. 1 p. Typed, without signature
(carbon copy).
• Summary: “Dear Mr. Morse: Will you kindly send to Dr.
Rodney H. True about one-half pound of Barchet, Mammoth,
Haberlandt, and some other early varieties of soybeans, also
about one-half pound each of Early Buff, Groit, and Iron
cowpeas? Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge
[Bureau of Plant Industry, USDA, Washington, DC].
674. Dacy, George H. 1916. New products from soy beans:
The crop yields valuable meal and oil. Country Gentleman
81(23):1145. June 3.
• Summary: “Seven North Carolina oil mills converted
100,000 bushels of soy beans into approximately 4,800,000
pounds of meal and 94,500 gallons of oil during the recent
milling season. The successful production of soy-bean meal
and oil on a commercial scale is notable in that it places on
the market a mill feed containing twenty to twenty-five per
cent more protein than does cottonseed meal; it affords the
soy-bean raisers a new and profitable market outlet for their
grain; it provides an oil that is suitable for practically all the
purposes for which cottonseed oil is used and that can be
sold at a lower price, while it will boom the bean business so
that a large acreage of the soil-improving soys will be raised
each year.
“Any oil mill equipped to handle the cotton crop can
also mill soy beans. In fact, the milling of these two crops
will probably become twin operations with the average mill.
As soon as the cotton milling season is over soy beans will
tackled, so that the average working period of the mill will
be lengthened. This will permit the employment of a more
permanent labor supply.
“The average mill will accommodate 45 tons of

cottonseed during 24 hours, while it will handle only 15 tons
of soy beans during a similar period. One ton of cottonseed
usually yields 900 lb of meal and 40 gallons of oil; one ton
of beans will produce from 1600 to 1650 lb of meal and 31.5
gallons of oil.
“Soy-bean meal is a valuable dairy and poultry
feed because of its high content of protein... When it
becomes widely known this meal will be in demand over
cottonseed meal. At present there is practically no market
for the product, so the current supply was sold to fertilizer
companies for use in high-grade fertilizers. The meal brought
$40 a ton for this purpose. On the Pacific Coast, where soybean meal has been manufactured for several years as a dairy
feed, the material has become very popular at $37.50 a ton.
“The soy-bean belt of North Carolina includes Beaufort,
Hyde, Tyrrell, Chowan and Pasquotank Counties. In that
section nearly every farm grows an annual crop of soys...
“Most of the beans are Mammoth Yellows, as this
variety is well adapted to local conditions and has been most
popular since its introduction into the state in 1882.
“Formerly the farmers cut their beans with a mower
at harvest time. Then they would rake and stack the forage
and thresh the seed with an ordinary grain separator, in
which blanks were substituted for some of the concaves. The
custom was to pay the machine man one-eighth of the seed
for his work. This really meant that the threshing cost about
twenty cents a bushel. Some farmers, who grew only a small
acreage, flailed the seed out by hand, but this was a slow and
expensive method.
Special bean threshers, which sold for $100 to $250,
depending on the size and type, have been on the market for
some years. They perform good work when the beans are cut
with a self-rake reaper or binder and are fed into the thresher
in a well-cured, dry condition. However, such a machine
involves a large cash outlay unless a number of neighboring
farmers own it jointly, and then it is necessary to handle the
bean crop several times before the threshing operation is
completed.”
“Consequently a new type of combination harvester
and thresher, which has been in use only two seasons, has
met with the glad hand among the Tarheel bean growers.
The device has but one adjustment and on this account is
adapted for use only in fields where the beans are grown in
ridged rows. Such a method of planting is practiced in order
to provide a simple system of
drainage.
“The machine is pulled
by a team of horses or mules,
and it requires two men to
operate it in order to harvest
from 75 to 100 bushels of
beans a day. The implement
is provided with a number of
pickers or fingers which work
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in centrifugal fashion and shred the bean seed from the pods
and stalks, leaving the forage standing in the field. The seed
passes through the machine where it is cleaned before it is
deposited in sacks at one side.
The machine wastes some beans over the ground during
the harvest. The farmers turn hogs and cattle into the bean
fields to range on the forage and waste seed after threshing.
These bean threshers and harvesters cost ninety dollars, but
they measurably lessen the cost of producing soy-bean seed.”
“The average yield of seed is from 20 to 25 bushels to
the acre. Last year the lowest price paid by the oil mills for
seed was $1 a bushel, while the top was $1.20... many of the
oil mills are contracting with farmers to raise large acreages
of soy beans this season. One farmer has agreed to raise
about 1000 acres, while several others will devote from 200
to 500 acres of beans.
“All the farmers are not using their bean fields
exclusively for the production of seed to be marketed as a
cash crop. Some convert the beans into pork by hogging off,
while others make silage or hay from the forage, or feed it as
a soiling crop.
“Soy-bean meal merits a trial on every American
dairy farm. It contains about 25% more protein than does
cottonseed meal...
“Soy bean meal has also been converted into flour,
which makes extremely nutritious bread. No doubt 1917 will
see some soy-bean breakfast food on the market.”
A photo shows a cottonseed-oil mill, with a tall
smokestack, that can convert soy beans into meal.
Note 1. This is the earliest document seen (June 2020)
that mentions the use of a “combination harvester and
thresher” or “harvester and thresher” for soybean production.
More advanced models of this machine soon came to be
called a “combine.”
Note 2. This is the earliest document seen (June 2020)
that discusses the use of a early combine-like machine for
soybean production.
Note 3. This is the earliest document seen (July 2016)
containing the term “soy-bean belt” (or “soy bean belt”),
however it is referring to that belt only in the one state of
North Carolina.
675. Nemzek, L.P. 1916. The soya bean and soya oil. Paint
Manufacturers’ Association of the U.S., Educational Bureau,
Scientific Section, Circular No. 37. 8 p. June 10. [1 ref]
• Summary: This address was presented on May 18, 1916
(during World War I) at the meeting of the Mississippi
Cotton Seed Crushers’ Association, New Orleans, Louisiana.
Accompanied by three exhibits, it states: “As early as 1907
the Bureau interested itself in a campaign to promote the
increased production of flaxseed in the United States. The
rapidly increasing demand for linseed oil, by the industries
in this country, indicated that we should soon face a shortage
of his commodity. It remained for the 1910 flaxseed crop

failure to demonstrate what a menace to the pain trade
such a shortage meant. Due almost entirely to the resultant
scarcity of linseed oil, the price commenced to soar during
the latter part of 1910. Linseed oil reached the high price
of $1.00 per gallon during 1911 and high prices prevailed
throughout most of the year 1912. This condition forcibly
showed the necessity for a more profound investigation of
oils which might find application as substitutes for linseed in
the different industries which use the oil in large quantities.
In view of the fact that the work which was done toward
promoting an increased production of flaxseed had been so
marvelously effective, it was decided to do work of similar
magnitude with miscellaneous oils.”
“A series of practical paint exposure tests were begun on
test fences located at Washington, D.C., in connection with
the Institute of Industrial Research. The paints were exposed
in May, 1911. The repainting tests were made during the
latter part of 1914. This series of tests is referred to in
Circular No. 30, ‘Repainting Tests on Paint Oils,’ issued by
the Educational Bureau during December, 1914.
“Soya oil was one of the oils decided upon for the
experiments largely because it was already available in
quantities and could readily be imported. After looking into
the matter it was found that the production of it might be
developed on a satisfactory basis in this country. Soya beans
were already being grown in considerable quantities, but up
to that time domestic oil on a commercial scale had not been
produced.
“Soya oil is crushed from the bean bearing that name.
The bean is commonly referred to by the agriculturists in this
country as ‘Soy,’ but the oil, ever since it was first imported,
has been known as ‘Soya Bean Oil’ or ‘Soya Oil.’ Largely
for the sake of convenience the title ‘Soya Oil’ has been
adopted and is coming into general use. The title ‘Soya’ was,
very likely, introduced from Manchuria, where the bean is
grown in enormous quantities, and is a derivation from the
Japanese ‘Shoyu’ or ‘Soja.’ ‘Soya’ is replacing ‘Soy’ when
used in reference to the bean as such, even in the language
of the agriculturist, and it is only a question of time when the
word ‘Soya’ will be adopted generally.”
“The first step in connection with the Bureau’s endeavor
consisted of the importation of soya beans from Manchuria
for oil-extraction tests and the distribution of this seed,
together with seed from a number of varieties already grown
in this country, and the soliciting of the assistance of the
State Agricultural Experiment Stations and other interested
persons to urge the farmer to grow more soya beans for
seed. While soya beans had been grown in this country
for a good many years, this was done as a forage crop and
for fertilization purposes. Only enough seed was being
harvested to take care of the succeeding year’s planting. The
far-reaching propaganda, through the active co-operation of
the State Agricultural Experiment Stations and the different
Bureaus of the U.S. Department of Agriculture, was solely
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for the purpose of inducing the farmer to increase his
population.”
The Bureau reached farmers through the State
Agricultural Experiment Stations. “While growing tests
during 1911 and 1912 were limited to North Dakota,
Minnesota, Missouri, New Jersey and Kentucky, they were
extended in 1913 to every State, with the exception of a
few where conditions are unfavorable from an agricultural
standpoint.
“The tests were also extended to the Philippine Islands
and to several places in Canada. It is noteworthy in this
connection that there are at least two varieties which can be
successfully matured as far north as the southern portions of
Quebec.
“During 1912, forty-eight varieties were experimented
with, including four imported from Manchuria. This number
was greatly increased in 1913, so that all available types
would be included.”
By 1916 the number of varieties had been reduced
to about fifteen (see Exhibit No. 1), which were already
popular: “Mammoth, Medium Yellow, Ito San, Holly Brooks
[Hollybrook], Haberlandt, Peking, Wilson, Auburn, Black
Eye Brow [Black Eyebrow]. Arlington, Tokio, Mikado,
Virginia, Chiquita, Sable and the Yellow Manchurian bean...
“No sooner were the farmers interested in the larger
growth of soya beans than they began to ask for information
as to how and where the beans could be disposed of to be
converted into oil.
“It was soon evident that the cotton seed mills in the
South were best situated for crushing the beans. The location
of the hundreds of these mills is fortunate, inasmuch as the
South is naturally adapted to become the great soya beanproducing section of the country. Definite plans have not
been evolved in sections where the cotton seed mills are
not located, but in the northern section of the country the
linseed oil mills will, very likely, crush the beans as soon
as the production is large enough to warrant their going
into the matter. In some sections, notably Tennessee, it was
suggested that the farmers in a certain locality club together
and conduct their own mill, disposing of the oil in the regular
manner, and each farmer to use the cake from his crop for
feeding purposes. In this way there would be returned to the
land the full fertilizing values of the crop. The promoters
of successful agriculture see in this a means to increase the
production of soya beans, mainly because of the value which
the farmer obtains by the improvement of his soil.
“During August and September, 1913, I made a trip
of nearly twenty-four thousand miles, visiting most of
the Agricultural Experiment Stations, to discuss matters
relating to the increased production of beans for oil-crushing
purposes and to determine whether or not the cotton seed
mills were in a position to handle the crop without materially
altering the machinery they use for the crushing of cotton
seed or going to the expense of installing new equipment.

Most of my time was spent in the States growing cotton and
where cotton seed mills were already established.”
Also discusses the oil-bearing properties of different
varieties of soya beans (the oil content averages 19% and
ranges from 16 to 25%), and the drying properties (see
Exhibit No. 2). “During the past six or seven months there
has been produced in this country in the neighborhood of
one hundred thousand gallons of soya oil. The largest part of
this quantity has been produced by the Elizabeth City Oil &
Fertilizer Co., Winterville Cotton Oil Co. and the New Bern
Cotton Oil & Fertilizer Mills.”
Discusses prices at which soybeans should be purchased
for profit in the oil industry, and opportunities for disposing
of the oil and meal. The author points out the limited uses
of soy bean oil in paints; in 1916 some 98,171,275 lb of
soy bean oil were imported into the United States. The
five samples of soybeans analyzed had an average iodine
number of 125.8. But iodine value and drying power do not
necessarily go hand in hand, although such is often the case.
“In those sections of the South where the cotton fields
are infested by the boil weevil, the growers may find it to
their advantage to produce soya beans on a large scale. The
Alabama Cotton Seed Crushers’ Association has the matter
under careful consideration at the present time. The cotton
crop of certain sections of that State has been seriously
affected by the disastrous results which accompany the boil
weevil.
“It is at once apparent that it is to the advantage of the
cotton seed mills to take up the crushing of soya beans. In
the first place it will help to give the mills a longer season
and thereby shorten the period of idleness. This period
generally varies from four to six months every year with
different mills.
“The crushing of soya oil has advantages over cotton
seed; it is a cleaner and easier material to handle preparatory
to crushing, and the bean releases its oil as freely, at least, as
cotton seed.
“Soya oil can be disposed of just as readily, at least,
as cotton seed. The A.M. Parks Company, Philadelphia,
commencing with the May issue of ‘The Oil Miller,’
advertise for domestic soya oil. This is the first ad to appear,
and opens up what is likely to prove the most satisfactory
outlet for the product of so many mills... In some cases the
consumers who could handle it in tank cars would be able
to deal direct with the crushers. The A.M. Parks Company
was one of the first to import soya oil, and still imports it
in large quantities. Two or three years ago the Company
distributed an interesting pamphlet entitled ‘Soya,’ in which
the commercial possibilities of the oil are referred to in some
detail.”
“While practical tests started in 1911 have not yet
been completed, and the Bureau, in line with its adopted
policy, does not intend to make a definite report until the
investigation has been finished, the writer feels safe in
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stating that large quantities of soya oil will eventually be
consumed in the manufacture of paint and varnish. Because
of the inferior drying properties of soya oil as compared with
linseed oil it cannot entirely displace linseed, and its use in
connection with linseed oil will be limited to from 25 to 50
per cent., depending on the product in which it is used.”
Note 1. This is the earliest English-language document
seen (Nov. 1999) with the term “soya oil” in the title.
Note 2. This is the earliest document seen (July 2013)
that mentions the soybean variety Chiquita.
Note 3. This is the earliest document seen (Sept. 2020)
that mentions the “Winterville Cotton Oil Co.” Address:
Special Technical Representative, Educational Bureau, Paint
Manufacturers’ Assoc. of the United States, Philadelphia,
Pennsylvania.
676. Forbes, E.B.; Beegle, F.M. 1916. The iodine content of
foods. Ohio Agricultural Experiment Station, Bulletin No.
299. p. 487-546. June.
• Summary: Two tables (p. 519, 540) show that various
samples of soybeans contain little or no iodine. The
following soybean varieties and their sources are listed:
No name (North Dakota), Austin, Hollybrook (Texas),
Hollybrook (Connecticut), Ito San (Arkansas), Medium
Green (Ohio). Address: Wooster, Ohio.
677. Morse, W.J. 1916. Re: Report of inspection tour
to Monetta, South Carolina. Letter to Prof. C.V. Piper,
Washington, DC, Aug. 17. 2 p. Handwritten, with signature
on USDA letterhead.
• Summary: Morse is writing from Athens, Georgia. “Dear
Prof. Piper: Spent all day Wednesday at Mr. [Joseph M.]
Johnson’s Monetta and found things most promising.
Many of the Groit-Brabham hybrid [cowpea] selections
appear most excellent both for seed and for hay. They are
as resistant to wilt and nematode as Iron and Brabham, and
excel other varieties in seed and forage. I am hoping to
obtain some pure strains of them so that we can put them out
on a larger scale next season.
“The soybeans are doing fairly well. We have about
thirty varieties out there but the three that we have been
working with as resistant strains are far ahead of the others.
“The Biloxi, though planted late, is making a very nice
showing.
“Mr. Johnson will need a number of sacks for seed and I
am giving herewith a list of his needs so that Mr. Reed may
send them.
“100 print / pint [?] [cotton] bags. 150 prisk [?] bags.
Buel [?] twine. 500 tags–small with string attached.
Address above to: Joseph M. Johnson, Monetta, South
Carolina.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops

and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC.
678. Lonsdale, T.W. 1916. Soya-bean variety test. New
Zealand J. of Agriculture 13(2):140. Aug. 21. Summarized in
the Bulletin of the Imperial Institute. 1917. 15:121.
• Summary: An experiment at the Moumahaki Experimental
Farm, New Zealand, with nine varieties of Soya beans
obtained from Purdue University (in Indiana, USA) and
planted on 12 Oct. 1915. The varieties tested in descending
order of seed yield (60 lb/bushel) were: Auburn (45 bu/acre),
Ito-San (38), Mikado (28), Early Brown (27), Black Beauty
(24), Sable (24), Tashing (21), Hollybrook (20), Morse
(14). The Auburn variety also gave a high yield of forage
(13.14 tons per acre), which was equalled by Sable and
only surpassed by Early Brown, which gave 14.28 tons per
acre. The soil in which the plants were grown was manured
but not inoculated, and “no sign of nodules was observed
on any of the varieties. The manure applied per acre was
8 tons farmyard, 4 cwt. Ephos phosphate, ½ cwt. sulfate
of potash, and ¼ cwt. sulphate of ammonia.” Note: 1 cwt
= hundredweight = 112 pounds. A table shows the results,
including number of seeds per pound, length of straw in
inches, and colour of seed. Address: Manager, Moumahaki
Experimental Farm.
679. Minn, E.R. 1916. Soy beans. State of New York
Department of Agriculture, Bulletin No. 87. p. 2938-44. Sept.
• Summary: Contents: Introduction. History of the soybean.
Utility: As a soiling crop, for silage, soy bean hay, for
pasture, for seed and grain, for soil improvement. Photos
show: (1) A portrait of E.R. Minn. (2) Medium Green soy
beans planted in hills of Yellow Dent corn on a farm in the
hills of Broome County, New York. (3) Two men working
with a soy bean hay stack on poor hill land in Broome
County, New York. Address: Farmers’ Inst. Lecturer,
Binghamton, New York.
680. Washburn, W.F. 1916. Soya bean oil. North Dakota
Agricultural Experiment Station, Bulletin No. 118. p. 35-42.
Sept.
• Summary: “At the request of the Paint Manufacturers
Association this department has determined the moisture and
oil content of many samples of soya beans and in addition
has determined some of the constants of the oils exprest
[expressed] from the different samples. These samples,
representing some 45 varieties, were grown in a number of
states under various climatic conditions and include the crops
of 1912, 1913, and 1914.”
Table 1 (p. 36-42) shows the results. The varieties are:
Black Beauty or Ebony, Ito San, Mammoth, Guelph or
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Medium Green–Medium Early, Haberlandt, Peking, Mikado,
Wilson, Sable, Holly Brook [Hollybrook] “Early,” Medium
Yellow, Amherst, Elton, Jet, Early Black, Sooty, Arlington,
White Eye Brow [White Eyebrow], Tohas, Auburn, Brown,
White Beans, Morse, Manchurian, Mercko, Ogema,
Fairchild, O’Kute [Okute], Habero [Habaro], Lowrie, Austin,
Chestnut, Columbia, Brindle, Meyer, Tashing, Samarow,
Chernie, Manhattan, Tokio, Swan, Cloud, Virginia, Flat
King, Sherwood, Early Brown, Edward, Black Eye-Brow
[Black Eyebrow], Mauchu [Manchu], Green, Quebec No.
92, Quebec No. 537 [both “Quebec” varieties grown at
Macdonald College, Quebec], Brownies [Brownie]. States
in which the soybeans were grown include Idaho, Michigan,
Montana, New Mexico, South Dakota, Utah, Wisconsin,
and Quebec (Canada). It is not stated that soybeans were
cultivated in North Dakota.
In West Virginia, the varieties Mammouth (Mammoth),
Wilson, Holly Brook “Early,” and Manchurian were
cultivated. In New Mexico, the varieties Guelph or Medium
Green–Medium Early, Wilson, and Manchurian were
cultivated.
Note 1. This is the earliest document seen (April 2016)
concerning soybeans in Montana, or the cultivation of
soybeans in Montana. Ito San, Manchurian, and Quebec
varieties were grown. A careful examination of the Montana
Agric. Exp. Station Annual Reports from the 16th Annual
Report (for the year ending June 30, 1909) to the 24th
Annual Report (for the year ending June 30, 1917; published
1918) found no mention of soybeans.
Note 2. This is also the earliest document seen (June
2016) concerning the cultivation of soybeans in Utah. This
document contains the earliest date seen for the cultivation of
soybeans in Utah (Sept. 1916). The varieties grown in Utah
were Ito San and Manchurian.
Note 3. This is the earliest document seen (July 2013)
that mentions the soybean variety White Eyebrow. Address:
M.S., Chemistry of Paints, Fargo.
681. White Eyebrow: New U.S. domestic soybean variety.
1916. Seed color: Yellow (straw), hilum yellow.
• Summary: Sources: Washburn, W.F. 1916. “Soya bean
oil.” North Dakota Agric. Exp. Station, Bulletin. No. 118. p.
35-42. Sept. See p. 39. “Series No. 5500–White Eye Brow
[White Eyebrow]–None.”
Morse, W.J. 1927. “Soy beans: Culture and varieties.”
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 10.
“White Eyebrow–Introduced under S.P.I. No. 30745 from
Wulukai, Manchuria, in 1911. Plants stout, erect, bushy,
maturing in about 110 days; pubescence both gray and
tawny; flowers both purple and white, 35 to 40 days to
flower; pods 2 to 3 seeded; seeds straw yellow with yellow
hilum, about 3,000 to the pound; germ yellow; oil 19.8 per
cent.”
Morse, W.J. 1948. “Soybean varietal names used to

date.” Washington, DC: Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148. 9 p. See p. 8.
“White Eyebrow–P.I. 30745.” Address: USA.
682. Fred, E.B.; Graul, E.J. 1916. The gain in nitrogen from
growth of legumes on acid soils. Wisconsin Agricultural
Experiment Station, Research Bulletin No. 39. 42 p. Oct. See
p. 1, 12-16, 30-42. [21 ref]
• Summary: The section titled “Yield of soy beans” (p.
12-14) states that on 15 Feb. 1915, Ito San soy beans
were planted in jars, in a greenhouse, with and without
inoculation. The experiment was repeated using Wisconsin
Black soy beans, an early maturing variety. “It was found
that Wisconsin Black soy beans grew better and produced
larger yields than the Ito San soy beans.”
The results of Table II (p. 13) show the marked
beneficial influence of inoculation on the percentage of
nitrogen in the soy beans. However lime did not increase the
percentage of nitrogen in soy beans.
In summary: “Inoculation caused a very marked increase
in both yield and quantity of nitrogen. Lime apparently did
not have any decided influence on soy beans.” Address:
Madison.
683. Johnson, E.F. 1916. Commercial growing of soybeans.
Purdue Agriculturist (Indiana) 11(1):17-21, 45. Oct.
• Summary: “Probably no crop has ever made such rapid
progress in winning favor with corn-belt farmers, as
has the soybean. A native of Japan, this peculiar legume
was practically unknown to American farmers only ten
years ago. Today it is fast becoming a necessity in every
system of rotation as a soil builder; its value as a forage
plant established beyond doubt: its ability as a hay plant
recognized to be a close competitor of alfalfa; and the use of
the seed as a supplement to corn has reached a point where
it seriously threatens to replace, in a large number of rations,
the long recommended linseed oil meal, cottonseed meal,
tankage and wheat middlings.
“In this work of bringing this valuable legume to the
attention of the farmers, devising methods for handling the
crop effectively, and the improvement of old varieties, the
Johnson Seed Farms (Stryker, Ohio) in Northwestern Ohio,
take a prominent position. “Today they have the confidence
of hundreds of growers and a large percent of the daily
outgoing mail is in answer to inquiries regarding methods
of growing this crop. Only recently the U.S. Department
of Agriculture has recognized the system of handling the
crop in use on these Farms as the most efficient system,
throughout, in use today. The writer has, on invitation, spent
several summers on these Farms recently, aiding in field
selection and plot testing work, and it is the purpose of this
article to describe in more or less detail the methods in use
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on these Farms.
“These Farms consist of 620 acres at present and
grow annually from 100 to 150 acres of soybeans, while
a like acreage is grown on neighboring farms under direct
supervision. From fifteen to sixty varieties are grown.
Usually the major part of the acreage is given over to some
ten to fifteen varieties, while the rest is in plot testing work.
“The work on these Farms may be classified under
three heads: first, Improvement of old varieties by selection;
second, testing out of new varieties and sports; third,
Perfecting an efficient system of handling the crop.”
“It has been the policy of these Farms for years to secure
new varieties from the Experiment Stations or from the
Division of Forage Crops of the U.S. Dept. of Agriculture.
With the large number of varieties and strains of soybeans
grown today, the problem of keeping seed pure and true to
name, is a very difficult one.
“As a result, all seed secured is given a three year plot
test. During this time, the merits of the variety are carefully
observed, complete data kept, and at the end of the three
years, the variety is either discarded, advanced to field use,
or transferred to selection plots.”
“Under improvement of old varieties, the greatest work
has been done with the Ito San and the Medium Green
(Guelph). The Ito San, an old standard variety, has two
serious faults; first, it lacked size, growing only 18 to 24
inches tall; and second, it started branching too close to
the ground, a condition which resulted in considerable loss
of seed at harvesting time.” Through careful selection, an
improved Ito San is now available that in northwestern Ohio
this season “averaged 28 to 36 inches tall, with the branches
high enough above the ground to cut and leave a four-inch
stubble. To the ordinary observer, these fields would be
taken for the Hollybrook or Medium Yellow variety, but the
presence of the characteristic brown speck at one end of the
hilum, proves the variety to be true Ito San.
“In the case of Medium Green, sometimes called
Guelph, the tendency of this variety to shatter badly at time
of ripening, was so serious as to cause many growers to
discard it entirely. The second year this variety was grown,
a two-acre plot was allowed to stand until December,
careful observations were made weekly and exceptional
stalks tagged. Fortune favored the work, for a single stalk
was found which on December 20th, had not lost a bean by
shattering.”
Today “the Medium Green grown on these Farms is
considered among the best of present-day general purpose
(hay and seed) beans grown.”
Details are then given on the method and machinery
used in handling the crop including preparation of the
seedbed, time of seeding (mid-May), method of seeding
(use a ten-hoe or twelve-hoe drill so as to seed four rows at
a time; seed the rows 21 inches apart with a seven-inch drill
or 24 inches apart with an eight-inch drill), amount of seed

per acre (3-4 pecks/acre when grown for seed; 6-8 pecks/acre
when cut for hay), depth of planting (2-2½ inches deep), first
cultivation when beans are 3-4 inches tall (using a two-row
or four-row beet cultivator to destroy weeds and maintain
a surface mulch; with a four-row cultivator, one man and
two horses can cultivate 15 acres/day easily, but a two-row
cultivator requires only one horse), second cultivation when
beans are 6-8 inches tall, cutting for hay (just as the first pods
are well established, using a mower; handle just like alfalfa),
harvesting for seed (using a mower with a side-delivery
buncher or a self-rake; cut 3 rows at a swath with a six-foot
cutting bar), windrowing (using a slow speed side-delivery
rake in the evening to avoid shattering), loading onto a
wagon (using a drum hay loader to minimize shattering),
storing in a barn or stacking, threshing (with an ordinary
grain threshing machine. “In some sections bean threshers
are available and should always be used when possible”).
On the Johnson Seed Farms a special machine for threshing
soybeans was built from a steel Case separator.
“All seed sold from the Farms goes under the guarantee
of being free from any and all weed seeds, true to name
and to contain less than one split bean in two hundred.
Such a guarantee means considerable extra work, but it is
appreciated by the purchasers, for last year with better than
4,000 bushels of seed for sale, the entire stock of seed was
booked by Jan. 15.”
Editor’s note at end of article: “In method and thickness
of seeding the practice on the Johnson Seed Farms does not
agree with the methods and thickness of seeding found best
by the Indiana Experiment Station and several other stations
that have experimented along this line. Wider spacing for
cultivation with a two-horse cultivator, and about half as
much seed per acre have been found to be preferable. See
Indiana Bulletin No. 172” [“Soybeans and cowpeas,” by
Wiancko et al. (1914)].
Photos (courtesy of Johnson Seed Farms) show: (1)
A man standing in a field of waist-high Medium Green
soybeans. (2) A New Empire grain drill used for seeding.
(3) A farmer and two horses doing the first cultivation of a
soybean field. (4) Windrowing–either hay or seed. (5) Two
men by a large threshing machine that handles a load every
thirty minutes.
Note 1. This is the earliest document seen (April 2001)
by or about E.F. “Soybean” Johnson, who later became a
major soybean pioneer in Ohio, and an honorary life member
of the American Soybean Association.
Note 2. This is the earliest document seen (Oct. 2020)
that mentions the Johnson Seed Farms of Stryker, Ohio.
According to the Standard Atlas of Williams County, Ohio...
published in 1918, a map of Springfield Township (p. 32)
shows “The Johnson Seed Farm” [sic, Farms] which is
comprised of 235 acres in section 16; it belongs to Simon
Johnson, who is the author’s father. A photo in the Atlas (p.
59) shows “One of the barns on the Johnson Seed Farms,
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growers of soy beans, seed oats, seed wheat and other farm
grains, Stryker, Ohio.” This is a huge, beautiful barn with the
words “Johnson Seed Farms” written in large white letters
on one end. These Farms were actively breeding and selling
soybeans until at least 1923. Address: ‘17 [Class of 1917].
684. Morse, W.J. 1916. Re: Data on soy beans yields in
different states where grown extensively. Letter to Dr. F.A.
Wolf, Experiment Station, West Raleigh, N.C., Dec. 6. 2 p.
Typed, without signature.
• Summary: “Dear Sir: Replying to your letter of November
20 requesting certain data on the yield of soy beans in
different states where this crop is grown extensively, I submit
the following:
“Alabama, Mammoth Yellow variety, 20 to 25 bushels.
“Arkansas, Mammoth Yellow variety, 15 to 20 bushels.
“Delaware, Wilson variety, 20 bushels.
“Illinois, Medium Yellow variety, 20 bushels.
“Illinois, Ebony variety, 20 bushels.
“Illinois, Ito San variety, 17 to 23 bushels.
“Indiana, Early Brown variety, 20 bushels.
“Indiana, Mikado variety, 20 bushels.
“Indiana, Peking variety, 18 bushels.
“Indiana, Wilson variety, 20 bushels.
“Indiana, Ito San variety, 20 to 25 bushels.
“Kentucky, Mammoth Yellow variety, 18 to 20 bushels.
“Missouri, Mammoth Yellow variety, 15 to 20 bushels.
“Missouri, Peking variety, 20 bushels.
“Missouri, Medium Yellow variety, 20 bushels.
“North Carolina, Mammoth Yellow variety, 25 to 35
bushels.
“Ohio, Peking variety, 20 bushels.
“Ohio, Medium Green variety, 20 bushels.
“Ohio, Ito San variety, 20 bushels.
“Ohio, Medium Yellow variety, 25 bushels.
“Tennessee, Haberlandt variety, 25 bushels.
“Tennessee, Mammoth Yellow variety, 25 bushels.
“Tennessee, Tokio variety, 30 bushels.
“Virginia, Mammoth Yellow variety, 25 bushels.
“Virginia, Haberlandt variety, 20 bushels.
“Wisconsin, Wisconsin Black variety, 18 bushels.
“Wisconsin, Ito San variety, 18 bushels.
“The above yields are based on reports of fields in
the different states and also on the reports of experiments
conducted in cooperation with this office.
“Yours very truly...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Scientific Assistant [Bureau of Plant Industry,

Washington, D.C.].
685. Morse, W.J. 1916. Re: Names of soy bean varieties used
by USDA workers in 1900. Letter to Prof. Frederick A. Wolf,
Experiment Station, West Raleigh, N.C., Dec. 12. 1 p. Typed,
without signature.
• Summary: “Dear Prof. Wolf: Replying to your letter of
November 22 requesting names of certain varieties of soy
beans which were used by workers in the United States
Department [sic, of Agriculture] in 1900, I submit the
following data:
“Best Green = S.P.I. No. 17264, Tokio.
“Early Black = S.P.I. No. 17251, Buckshot.
“Yoshoka = S.P.I. No. 17262, Yosho.
“Rokugatsu = S.P.I. No. 17268, Ito San.
“Black Round = S.P.I. No. 17251, Buckshot.
“Green Medium = S.P.I. No. 17261, Guelph.
“Bakaziro = S.P.I. No. 17275, Amherst.
“Yours very truly...”
Note 1. This is the earliest of two documents seen
(Nov. 2020) that mentions Yoshoka, which Morse may have
intended to spell “Yoshioka,” which is a man’s name in
Japanese.
Note 2. This is the earliest document seen stating that
Black Round is Buckshot.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Scientific Assistant [Bureau of Plant Industry,
Washington, D.C.].
686. Piper, C.V.; Morse, W.J. 1916. The soy bean, with
special reference to its utilization for oil, cake, and other
products. U.S. Department of Agriculture Bulletin No. 439.
20 p. Dec. 22. [9 ref]
• Summary: Contents: Introduction. Soy beans in
Manchuria. Soy beans in Japan. Soy beans in Europe. Soy
beans in the United States. Methods of oil extraction. Soybean meal as human food. Soy-bean meal as stock feed.
Soy-bean meal as fertilizer. Uses of soy-bean oil. Analysis of
important varieties of soy beans. Possibility of developing a
manufacturing industry with American-grown soy beans.
“Analyses of important varieties of soy beans (p.
16-17):... In determining the range in the oil and protein
contents of over 500 varieties grown in the variety tests at
Arlington Farm, Virginia, the percentage of oil was found
to range from 11.8 to 22.5 [Tokyo had 20.7% and Biloxi
had 20.3% oil] and of protein from 31 to 46.9 [Chiquita had
46.9% protein]... At the present time the Mammoth Yellow
variety is the most generally grown throughout the South and
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is the one used in the production of oil. The yellow-seeded
varieties, which are most suitable for the production of oil
and meal, contain the highest percentage of oil.
“Environment has been found to be a potent factor
in the percentage of oil in the same variety. Considerable
differences occur in oil content when soybeans are grown
in different localities. The Haberlandt variety grown in
Mississippi, North Carolina, Missouri, Virginia, and Ohio
gave the following percentages of oil, respectively: 25.4,
22.8, 19.8, 18.3, 17.5; while the Mammoth Yellow variety
grown in Alabama, South Carolina, Tennessee, North
Carolina, and Virginia gave, respectively, 21.2, 19.6, 19.5,
18.4, and 18.8. Variety tests conducted in various parts of
the country indicate a higher percentage of oil with the same
variety for southern-grown seed. Similar results have been
obtained in Manchuria, the North Manchurian beans showing
an oil content of 15 to 17 percent and the South Manchurian
beans from 18 to 20 percent.”
Photos (both by Frank N. Meyer) show: (1) A fleet of
junks carrying soy beans to Newchwang, Manchuria.
(2) Coolies at Newchwang, carrying loads of soy beans
from junks to big stacks.
An outline map of the USA (p. 8) shows the area to
which the soy bean is especially adapted for growing for
oil production. The area of double hatching shows that it
is especially well suited to the Deep South. The northern
boundary of the area where it is “less certain of profitable
production” includes the southern one-third of Ohio, Indiana,
and Illinois, and most of Missouri. On the west, the “less
certain” area includes the eastern one-third of Nebraska,
Oklahoma, and Texas.
Tables show: (1) “Exports of soy beans, bean cake,
and bean oil from the principal ports of South Manchuria
(Antung, Dairen, Newchwang), 1909 to 1913, inclusive.” (2)
“Quantity and value of exports of soy beans and soy-bean
oil from Japan to foreign countries, 1913 and 1914.” The
countries are: China, United Kingdom, France, Germany,
Belgium, United States, Hawaii, British America, Australia,

other countries. (3) “Quantity of imports of soy
beans, soy-bean cake, and soy-bean oil from
Dairen, Manchuria, into Japan, 1911 to 1914,
inclusive. The greatest imports were of soy-bean
cake, followed by soy beans, with only small
amounts of oil.
(4) “Quantity and value of imports of
soy beans, bean cake, and bean oil by European
countries, 1912 to 1914, inclusive.” The countries
are: Austria, Belgium, France, Germany, Italy,
Netherlands, Russia, Sweden, United Kingdom.
In 1912, the UK imported the most soy beans,
while Netherlands imported the most cake and
oil. (5) “Quantity and value of imports of soy
beans, soy-bean cake (Footnote: Includes bean
cake [perhaps fermented tofu or canned regular
tofu], or bean stick [probably dried yuba sticks],
miso, or similar products, with duty, 40 per cent) and soybean oil into the United States, 1910 to 1915, inclusive.”
The quantity of soy bean imports was greatest in 1915 with
3.837 million lb. The quantity of soy-bean cake imports was
greatest in 1913 with 7.005 million lb. The quantity of soybean oil imports was greatest in 1911 with 41.106 million lb.
“Prior to 1914 soy beans were not classified separately in the
customs returns” (p. 9). (6) “Composition of soy-bean flour
in comparison with wheat flour, corn meal, rye flour, Graham
flour, and whole-wheat flour.”
(7) “Value of a short ton of soy-bean cake and other oil
cakes in the principal European countries” (Incl. cottonseed,
linseed, peanut {Rufisque}). Countries: Germany, United
Kingdom, Netherlands, Denmark, Sweden. (8) “Analyses
[nutritional composition] of soy-bean meal and other
important oil meals.” (Incl. Cottonseed, linseed (old and
new processes), peanut (decorticated), sunflower seed). (9)
“Fertilizing constituents [nitrogen, ammonia, phosphoric
acid, potash] of soy beans, soy-bean meal, and cottonseed
meal.”
(10) Analyses for protein and oil of important varieties
of soy beans grown at Arlington Farm (Virginia), Newark
(Delaware), and Agricultural College (Mississippi). The
varieties are: Mammoth, Hollybrook, Manchu, Haberlandt,
Medium Yellow, Ito San, Chiquita, Tokyo, Lexington,
Guelph, Black Eyebrow, Shanghai, Peking, Wilson,
Biloxi, Barchet, Virginia. Note 1. “At the present time,
the Mammoth Yellow variety is most generally grown
throughout the South and is the one used in the production
of oil” (p. 16). (11) “Acreage, production, and value per
ton of cottonseed in the boll-weevil states.” “Since the boll
weevil first entered Texas in 1892,” it has steadily decreased
production of cottonseed. The soy beans offers a good
replacement. (12) “Comparative prices per ton of cottonseed
and soy beans on the European market, 1911 to 1914,
inclusive.” Soy beans are usually slightly more expensive.
Note 2. This is the earliest published document seen that
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contains soy-related photos by Frank. N. Meyer.
Note 3. This is the earliest document seen in which
William Morse describes soy milk, or mentions natto, or
correctly mentions tofu.
Note 4. This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Lexington. Address: 1.
Agrostologist in Charge; 2. Scientific Asst. Forage-Crop
Investigations, USDA, Washington, DC.
687. Piper, C.V.; Morse, W.J. 1916. The soy bean, with
special reference to its utilization for oil, cake, and other
products: Soy-bean meal as human food (Document part).
U.S. Department of Agriculture Bulletin No. 439. 20 p. Dec.
22. See p. 11-13. [2 ref]
• Summary: “The meal remaining after the oil is extracted
from Mammoth soy beans is bright yellow in color when
fresh and has a sweet, nutty flavor. The use of the meal as
flour for human food has become an important factor in
several European countries during the last few years and to
some extent in America as a food of low starch content.”
“In England, manufacturers have placed on the market
a so-called ‘soya flour,’ which is 25% soy-bean meal
and 75% wheat flour. This soya flour is being used by
bakers in making a soy bread which is very palatable and
may be found on the market. A similar product has been
manufactured in Amsterdam [Netherlands] for 25 years.
‘Soya biscuits’ are also manufactured from this flour and
constitute an article of export from England. German millers
have been experimenting to some extent with soy meal in
making brown bread by mixing with rye flour... Soy-bean
flour enters largely as a constituent in many of the so-called
diabetic breads, biscuits, and crackers manufactured as food
specialties.
“As a human food, soy-bean flour has been used
principally in the U.S. as a special article of diet and is sold
by a number of food companies manufacturing special foods.
Extensive tests are being conducted by the USDA with soybean flour in the making of bread. The flour or meal can be
successfully used as a constituent for muffins, bread, and
biscuits in much the same way as corn meal. In these various
food products about ¼ soy flour and 3/4 wheat flour have
been found to be the proper proportions.” Note: This is the
earliest document seen (Sept. 2004) which clearly states that
soy-bean flour has been used to make bread in the USA.
“Although soy-bean milk has been used in both the fresh
and condensed form and in the manufacture of cheese [tofu]
in Japan and China for centuries, it only recently has been
considered of possible importance in the United States. Soybean milk, owing to its food value and for sanitary reasons,
is said to be of the greatest importance for cooking purposes
and can be used by bakers, confectioners, and chocolate
manufacturers. In Asiatic countries the whole bean is utilized
in the manufacture of the milk, but quite recently it has been
discovered that soy-bean meal, after the oil is extracted, is

fully as useful for milk purposes as the whole bean.
“If the milk from the soy bean is used in the
manufacture of products as a substitute for milk, the labels of
such products should indicate that the substitution has been
made, otherwise it would constitute adulteration under the
food and drugs act.
“In addition to its uses for flour and milk, the soy bean
can be prepared as human food in numerous ways. The green
bean, when from three-fourths to full grown, has been found
to compare favorably with the butter or Lima bean... The soy
bean has been utilized not only in the U.S. but in European
countries as a substitute for the coffee bean. When roasted
and prepared, it makes an excellent substitute for coffee.”
Address: 1. Agrostologist in Charge; 2. Scientific Asst.
Forage-Crop Investigations, USDA, Washington, DC.
688. Wing, Chas. B. 1916. Soy beans for hay and silage: A
heavy yield of fine feed. Rural New-Yorker 75:1559. Dec. 23.
• Summary: The author planted Jet variety soybeans on
an old drained swamp. “The crop grew as well as could be
expected when you consider that we had no rain at all all
summer.” The harvest was much larger than expected. Part
was used for silage with corn, and the rest cured for hay.
Address: Ohio.
689. Lexington: New U.S. domestic soybean variety. 1916.
Seed color: Yellow (olive), hilum tawny.
• Summary: Sources: Piper, C.V.; Morse, W.J. 1916. “The
soy bean, with special reference to its utilization for oil,
cake, and other products.” USDA Bulletin. No. 439. 20 p.
Dec. 22. See p. 17.
Morse, W.J. 1918. “The soy bean: Its culture and uses.”
USDA Farmers’ Bulletin No. 973. 32 p. July. See p. 15. “This
variety has been found especially suited to Kentucky for
grain and forage. Plants stout, erect, maturing in about 125
days; pubescence gray; flowers both purple and white; seeds
olive yellow, with a pale to light-brown seed scar, much
flattened, medium small, about 215,000 to the bushel, oil,
19.1%; protein, 34.5%.”
USDA Seed Reporter. 1919. “Soy bean and cowpea
variety information” 2(10):7. April 5. Lexington is stated
as one variety of soy bean that was grown in Indiana and
Kentucky.
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 166. “Selection from Sherwood, 1907.”
Morse, W.J.; Cartter, J.L. 1937. “Improvement in
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89.
For the year 1937. See p. 1188. Selection by Arlington
Experiment Farm [Virginia], 1907.
Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture and
varieties.” USDA Farmers’ Bulletin No. 1520 (Revised ed.)
39 p. Nov. See p. 10. “Lexington–Selection (17862-E) from
the Sherwood variety, F.P.I. No. 17862, at Arlington Farm in
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1907. Maturity, about 130 days; pubescence, gray; flowers,
both purple and white, appearing in 60 to 65 days; pods, twoto three-seeded; seeds, olive yellow with brown hilum, about
3,585 to the pound; germ, yellow; oil, 18.66 percent; protein,
41.42 percent.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987.
“USDA soybean germplasm collection inventory.” Vol. 1.
INTSOY Series No. 30. p. 12-13. Lexington is in the USDA
Germplasm Collection. Maturity group: V. Year named or
released: 1918. Developer or sponsor: USDA. Literature: 04.
Source and other information: From Tianjin, China, in 1906.
Prior designation: PI 17862E. Address: USA.
690. Williams, C.B. 1916. Soy-bean products and their uses.
North Carolina Agricultural Experiment Station, Circular
No. 34. p. 1-7. Dec.
• Summary: Contents: Introduction. First commercial
crushing from domestic beans (started on 13 Dec. 1915 by
the Elizabeth City Oil and Fertilizer Company of Elizabeth
City, North Carolina). Soy-bean oil. Uses for the oil. Soybean meal. Composition and exchange value of the meal.
Prices paid for beans by the oil mills. Soy-bean oil industry
in England, Manchuria, and Japan. Importation of oil. Soybean meal as feed. Soy beans and products for human food.
This Circular begins: “In order that any people may
maintain their soils in the highest state of productivity in
an economical way it will be necessary that proper systems
of crop rotation are used, and in these rotations it will
be necessary to bring in leguminous crops at as frequent
intervals as practicable. For North Carolina conditions
one of the crops of this nature that may be used to good
advantage in all parts of the State is the soy bean. If properly
handled, this crop may be used as the means of adding to the
productivity of the soils as well as to increase the net returns
from the farm. Recently there has been a marked interest
throughout this State and the South in the growing of soy
beans.” A “new outlet for the beans has developed from the
crushing of the seed by a number of oil mills of the State...”
The spread of the boll weevil should lead to increased
interest in the soy bean.
“This crop was introduced into the State something like
thirty-five years ago, yet very little was heard of it, outside
of very limited areas, until quite recently, when a campaign
was begun to induce the cotton oil mills of the State to use
beans for crushing purposes in the same general way that
cotton seed had been used for many years before. This
campaign not only opened the eyes of the oil crushers to the
possibilities of the soy bean in a commercial way, but of the
farmers, also, to the great opportunities of this crop.
“During the spring of 1915 farmers, particularly in the
Eastern part of the State, were casting about to find a crop
or crops that might be substituted, satisfactorily, for cotton,
as the price of this latter crop during the previous fall had
been, in many cases, below the cost of production. Many

farmers increased their acreage of soy beans, and as a result
of this increase at least a million bushels or more of beans
were produced last year.” Something like 80,000 to 100,000
bushels of soy beans were used by the cotton oil mills of the
State during the past fall, winter, and spring.
“The first commercial manufacture of soy-bean oil and
meal from domestic soy beans in the United States was
started on December 13, 1915, by the Elizabeth City Oil and
Fertilizer Company of Elizabeth City, North Carolina.
“From the start this mill operated night and day solely
on soy beans until it had crushed it supply of about 20,000
bushels. This mill was able to crush about twenty tons during
each twenty-four hours...
“It is understood that before the mill had ground a
single bean they had contracted their entire output of oil
to one of the leading manufacturers of the country at fairly
reasonable prices. It, too, had no difficulty in selling its
entire output of soy-bean meal, most of it going to a fertilizer
manufacturer. From a ton of the beans this mill was able
to secure something like 32 to 35 gallons of oil and about
1,650 pounds of meal... Other oil mills in North Carolina
that crushed more or less soy beans during the past season
were those located at New Bern, Hertford, Winterville,
Washington, Wilson, Farmville, Lattimore, and at a few other
places.”
“Soy-Bean Oil (p. 3): One of the chief products secured
in the crushing of the beans is the oil. This oil has wide
usefulness at the present time in the commercial world. The
amount of oil in the beans amounts to from 17 to 20 per
cent. This oil, when expressed from good, sound beans is
practically neutral, and about 95 per cent of it is saponifiable.
It consists chiefly of the glycerides of the fatty acids. These
acids are made up of about 15 per cent palmitic, 56 per
cent oleic, 19 per cent lenolic, and 5 per cent lenolenic
acids. The presence of the unsaturated acids (oleic, lenolic,
and lenolenic) impart to the oil drying properties. The oil,
although more efficient in drying properties than cotton-seed
oil, is less so than linseed oil. It is classed among the semidrying oils.
“In a bushel of Mammoth Yellow soy beans there are
ordinarily contained about 11 pounds or 1.42 gallons of oil,
weighing 7.72 pounds per gallon. The oil mills at present
are able, by expression methods, to get out only 70 to 75 per
cent of the total amount of oil contained in the beans. By
the use of appropriate solvents, such as gasoline, practically
all of the oil might be removed. This latter method has
never gained much headway in this country as a means for
extracting oil from cotton seed, and it will probably be some
time, if ever, before it will generally be used as a commercial
method. From an economic standpoint the method most
commonly used with cotton seed by Southern oil mills will
most likely be the one that will be most generally practiced
in soy-bean oil extraction. At present those mills that have
apparently been most successful in manufacturing oil and
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meal from soy beans are those which are equipped with
expellers or screw presses.
“Uses for the oil: At the present time the oil is used in
this country chiefly in the manufacture of soaps, varnishes,
paints, enamels, linoleums, and water-proofing materials.
It has entered, also, to some extent in the manufacture of
edible salad oil and butter substitutes. The untreated oil may
replace linseed oil completely, with quite satisfactory results,
in the manufacture of soft soaps; but it can only partially
take the place of cotton-seed oil in making hard soaps. This
is because the soap made from soy-bean oil is of a somewhat
softer nature than that manufactured from cotton-seed oil.
After hydrogenation the oil has a wider field of usefulness
and may, in some cases entirely replace linseed oil or other
drying oils with very satisfactory results. As the untreated oil
is of a semi-drying nature, it may be used only when mixed
with linseed oil for the manufacture of paints, varnishes, and
enamels. In making paints, if the proportion of the soy-bean
oil to the total oils present does not exceed 20 to 25 per cent,
there does not seem to be any inferior qualities developed in
the paint, any more than when linseed oil alone is used. In
this respect the soy-bean oil is superior to cotton-seed oil, as
it has not been found that the latter oil can be used for this
purpose. It is not improbable that with the use of suitable
dryers soy-bean oil may in the future find more extended
use for this purpose. When the oil is properly refined it will
yield about 10 per cent glycerine as a by-product in the
manufacture of soaps. This glycerine has been found to be
equal in value to that recovered from other soap-making
fats, such as tallow, cotton-seed oil, cocoanut oil, etc. It is
significant of the possibilities of the use of this oil that more
than $5,000,000 worth of it was imported into the United
States this year from other countries, chiefly from Asia.
“Soy-bean meal: The meal secured from crushing the
beans is the most valuable product and will have the widest
usefulness. That secured from the crushing of yellowcolored beans is of a bright yellow color while that produced
from the brown and dark colored beans is of a somewhat
darker shade. Meal, too, that has been treated with ordinary
solvents, employed for this purpose to remove the oil, is of
a brighter color than are those meals from which the oil has
been removed by heating and pressure. The oil, however,
secured by a solvent process would be of a darker color.
The soy-bean cake secured by expression methods, has a
pleasant taste, not unlike malted milk, and when ground
into meal may be used, at the present time, chiefly for
feeding to livestock or for fertilizing purposes. The meal as
a feed is highly concentrated and nutritious, and all kinds of
stock seem to relish it when fed to them properly. It should
not be fed in large quantities for any great length of time,
because of its highly concentrated nature. As a fertilizer it
acts satisfactorily. Much of the meal produced by the oil
mills of the State during the past year seems to have been
sold, without any difficulty, to manufacturers for the making

of mixed fertilizers.” Continued. Address: Chief, Div. of
Agronomy, North Carolina Agric. Exp. Station.
691. Williams, C.B. 1916. Soy-bean products and their uses
(Continued–Document part II). North Carolina Agricultural
Experiment Station, Circular No. 34. p. 1-7. Dec.
• Summary: (Continued): “Composition and Exchange Value
of the Meal: From the fertilizer standpoint, soy-bean meal
is richer in plant-food constituents than is cotton-seed meal.
From available analysis, the meal on an average contains
7.48 per cent nitrogen, 1.4 per cent phosphoric acid, and 1.83
per cent potash. All these constituents contained in soy-bean
meal should be in about as available form-for use by crops
as they are in cotton-seed meal. Based on these percentages,
an exchange, purely from the fertilizer standpoint, of about
1,500 pounds of soy-bean meal of average composition for
2,000 pounds (33 1/3 bushels) of beans would be about equal
in money value. Where the farmer makes an exchange, he
should, however, secure at least enough above this amount
to cover well the cost of delivery of the beans to the mill.
The meal, being a very concentrated product, should always
sell as high, or higher, than cotton-seed meal, as it is usually
richer in protein than the latter.
“Prices Paid for Beans by the Oil Mills: The price
which the mill men can pay for soy beans will be governed
to a large extent by the prices they are able to secure for the
soy-bean oil and meal. If these products bring good prices
the mills ought to be in a position to pay the farmer a good
price for his beans. During the past fall farmers generally
were able to secure from the oil mills from $1 to $1.15 per
bushel. In some cases as high as $1.25 per bushel was paid.
It may be of interest in this connection to know that during
1913 and 1914 the British Oil Mills, located mainly at Hull,
England, paid from $1.00 to $1.17 per bushel for Asiatic
beans. During 1915 the price paid at the mills at Hull varied
from $1.04 per bushel in January to $1.82 per bushel at the
end of the year.
“Soy-Bean Oil Industry in England, Manchuria and
Japan: In England, the oil from the soy bean is extracted
largely by a secret process owned by an oil extracting
company of Hull. By this process the seed are ground finely
and are then treated directly by means of a solvent, which is
thought to be benzine. Afterwards the oil is removed from
the solvent by distilling off the latter, the solvent being used
over and over again in the extractive process. The meal
after treatment is dried and ground finely. The meal is of a
bright color, is sweet in taste, and has a pleasant odor. By
this process not more than 1 per cent of oil is left in it, the
remaining meal running from 43 to 45 per cent of protein.
It has practically the same number of feeding units as has
meal derived directly from soy-bean cake, and it sells in
Europe for practically the same price per ton. This industry
in Manchuria and Japan is one of the most important and
profitable. In 1911 more than 1,500,000 tons of oil were
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exported from these countries. Most of the oil is secured
from the bean by processes of expression. Some of these
methods are quite crude, especially those used by the natives.
“In the modern mill in Manchuria the soy beans are
crushed in large quantities by steam-driven rollers. The
crushed seed are then carried down funnels to the oil
extracting room, where they are steamed by vapor, which
can be regulated at will, the process being rapid, owing to
the force at which the steam plays upon the wafers. In some
of the mills it has been found to be more satisfactory to
discard steam pressure in extracting the oil, and use hand
pressure, as it is done in the mills of the natives, the reason
for this being that hydraulic pressure is so quickly finished,
notwithstanding the fact that a much less flow of oil is
secured than by the slower hand process. The bean cake,
with as much oil as is left in it after hand pressure, is not in
the best condition for fertilizing purposes. By use of gasoline
extraction the whole of the oil may be secured, the oil being
of a clear, pure color, and hardly bearing any resemblance
at all to the dark, muddy oil secured by the old hand-press
method.
“The machinery used by the larger operators of England,
Continental Europe, as well as of Japan, Korea, Manchuria,
and China, is of Anglo-American manufacture, which is the
kind ordinarily used in the expression of oil from cotton
seed. In 1910 Stewart and Chard secured patents in England
for a special machine which was particularly adapted for
breaking up the beans. This machine has been very useful in
solving some of the difficulties experienced in the soy-bean
crushing industry in England.
“In England soy-bean oil for general purposes is not
refined, as is cotton-seed oil in America, by the use of caustic
soda, but by means of sulphuric acid and fuller’s earth.
“Processes of refining soy-bean oil for edible purposes
have been devised, but these, like those used for extracting
the oil from the seed, have been kept secret; but they are
thought in most cases to be by means of superheated steam.”
“Importation of oil: In this connection it may be of
interest to know that for the five years ending with 1916
there were imported into this country more than 174,000,000
pounds of soy-bean oil, which represented crushings
amounting to more than 12,000,000 bushels. Of these, 47.6
per cent came through the port of New York; 36.1 per cent
through Seattle [Washington]; 9.6 per cent through San
Francisco [California]; 2.2 per cent through Philadelphia
[Pennsylvania]; 1.6 per cent through Boston [Massachusetts];
1.1 per cent through Chicago [Illinois]; and 1.3 per cent
through all other ports of the United States. In 1916, 75 per
cent of the importations came through the ports of Seattle
and of San Francisco, the chief port of entry being Seattle,
with 62.9 per cent of the total importation. During 1916
more than 98,000,000 pounds of soy-bean oil came in from
other countries, 99.9 per cent of the total coming from Asia.
Of the total amount imported from Asia, almost 72 per cent

were shipped from Japanese ports. The total importations
during 1916 were valued at little more than $5,000,000. It is
interesting to note that at this time (October 20), because of
the advance in linseed oil and the increased demand for soybean oil, strictly prime quality soy-bean oil is bringing 9.75
cents per pound or about 75 cents per gallon f.o.b. New York.
“Soy-Bean Meal as a Feed: The Animal Industry
Division of this Station has been conducting considerable
experimental work during the past year to determine the
feeding value of soy-bean meal when fed to hogs and
chickens. From results secured at the Branch Station in
Edgecombe County, they conclude that both for rapidity and
economy of gains this meal has proven itself as a superior
product for part of the ration for hogs.
“In feeding trials with young chicks at the Pender Test
Farm they found that when soy-bean meal was fed in equal
quantities with wheat shorts and cracked corn mixed with
sweet milk, the soy-bean meal proved to be a most valuable
feed, and was found to be equal in value in the ration to
rolled oats as a growth producer.
“They have found, too, in their experiments this year
with pigs, that where one-third of the ration by weight
consisted of soy-bean meal, and the other two-thirds of
cracked corn, the bodies of the pigs became firmer than was
the case with a parallel lot fed a ration made up of two-thirds
cracked corn and one-third wheat shorts. From the results
thus far secured by them, they have been led to conclude
that soy-bean meal when fed properly does not produce softbodied hogs, as has been thought by some” (Continued).
Address: Chief, Div. of Agronomy, North Carolina Agric.
Exp. Station.
692. Williams, C.B. 1916. Soy-bean products and their uses
(Continued–Document part III). North Carolina Agricultural
Experiment Station, Circular No. 34. p. 1-7. Dec.
• Summary: (Continued): “Soy Beans and Products for
Human Food: “Soy beans, before crushing, and the meal
secured by crushing, seem to have great possibilities in the
way of different human foods. They are not only rich in food
nutrients, but when properly prepared make very appetizing
products.
“From the soy beans themselves, or from meal after
the oil has been largely removed, macaroni, milk, cheese, a
coffee substitute, and flour for making biscuits and muffins
may be secured. The soy-bean flour gives best results when
mixed in the proportion of 1 to 3 with wheat flour or corn
meal.
“In China and Japan the soy bean has been largely used
for human consumption from the earliest times. In Europe
and America it has been used to some extent, in recent
years, for this purpose. In this country some enterprising
manufacturers are putting out prepared pork and beans, part
of all of the beans being soy beans. A regular preparation of
these which the writer has tried proved to be of as high grade
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as could be desired.
“In Eastern countries the beans are
used largely to take the place of beef
in the diet of the people. Because of
their richness in protein they are used
to supplement rice, which is deficient in
this nutrient. Tofu (vegetable cheese),
Natto, yuba, and miso are staple foods
made from soy beans.
“Muffins made from soy-bean flour
have been found to be very palatable.
To make these, take about ½ cupful of
soy-bean flour, about 1½ cupfuls of
wheat flour, ½ teaspoonful of salt, 2
eggs, 1 teacupful of sweet milk, two
rounded teaspoonfuls of baking powder,
and 1½ tablespoonfuls of melted (but
not hot) butter. These should be beaten well together, adding
the melted butter last. Then bake in gem pans placed in a hot
oven. This quantity will make about twelve muffins.
“The chief value of the flour lies in its high content
of protein (muscle-forming material) and mineral matter,
one pound of it containing as much protein as two pounds
of meat. Bread made from the soy-bean flour in Germany,
where it is being largely used at the present time, secures
about the same amount of food value as six dollars spent
for meat. The flour seems to have especial value in the
preparation of foods for delicate infants which have difficulty
with digesting cows’ milk, and for persons suffering with
diabetic troubles.”
A diagram (p. 7) shows “Products secured from the
crushing of a ton of soy beans by the oil mill, and the
material made from these products.” One ton yields 1,650 lb
of meal, 32 gallons of oil, and 120 lb of trash and moisture.
From the meal one can make food (human and animal),
fertilizer, and celluloid. The human food can be macaroni,
flour, sauce, milk, cheese, coffee, and lard. From the oil one
can make food (cooking oils, butter [margarine?]), paints,
enamels, blown oil (linoleum, India rubber substitutes,
varnishes), and soap stock (soaps, glycerine).
Note: This is the earliest English-language document
seen (Aug. 2016) that contains a diagram of this type.
Address: Chief, Div. of Agronomy, North Carolina Agric.
Exp. Station.
693. Clinton, G.P. 1916. Report of the Botanist for 1915.
Connecticut Agricultural Experiment Station, Annual Report
39:421-51. Plus Plate XXIII. For the year 1915. See p. 44447. [6 ref]
• Summary: In the first section, titled “Notes on plant
diseases of Connecticut” (p. 421+) is a subsection on “Soy
bean, Glycine hispida (p. 444-47). It discusses two main
diseases of the soy bean: (1) Bacterial leaf-spot, caused
by Bacillus sp., Pseudomonas phaseoli, and (2) Chlorosis

and crinkling [which Piper & Morse 1923, p. 281-82 say
is actually a “Mosaic {virus} disease”]. Two photos (plate
XXXIII) show each of these diseases on soy bean leaves.
Bacterial leaf-spot, a “bacterial disease, was found on
the Soy bean leaves at the Station farm at Mount Carmel in
August, 1915.” “The disease was noticed on the following
species of Soy bean: Medium Yellow, Wilson, Manhattan,
Quebec 92, Quebec 537, and Ito San, being especially bad on
the last-named variety.”
“Chlorosis and crinkling. Plate XXIIIa. The same
year, Soy beans at the Mount Carmel Station farm showed
an unusual trouble or troubles which took the form of a
yellowish mottling of the leaves, usually accompanied by an
irregular wrinkling or puckering of the parenchyma tissues.
The former we have called chlorosis, and the latter crinkling.
The chlorosis trouble was much like the ordinary chlorosis
of plants in appearance, showing as yellowish to yellowishgreen irregular areas scattered in the parenchyma between
the normally green tissues.” The authors noticed that the
“crinkling chlorosis (see illustration) was in some respects
much like the infectious mosaic trouble found on cucumbers,
mentioned elsewhere in this report.” “The crinkling chlorosis
was found on the following varieties: Medium Green,
Wilson, Swan, Kentucky, Wing’s Mikado, and Hollybrook,
being especially abundant and prominent on the last-named
variety. On the Hollybrook, O’Kute [Okute], Wilson, Ito San,
and Manhattan, specimens were also obtained that showed
only the chlorosis” [without crinkling].
Note: This is the earliest English-language document
seen (July 2020) that uses the word “chlorosis” in connection
with soybeans. Address: Sc.D., Botanist.
694. Farmers’ cyclopedia: Abridged agricultural records in
seven volumes and a guide. From the publications of the
United States Department of Agriculture and the experiment
stations. 1916. Garden City, NY: Doubleday, Page & Co. See
vol. IV, p. 82-95, 204-04, 627, 645. [18 ref]

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 345
• Summary: Soybeans appear in Vol. IV, titled Grass, hay,
grains, vegetables. The first section, “The soy bean” (p.
82-95) has the following contents: Introduction. Varieties:
Mammoth (yellow), Hollybrook (yellow), Ito San (yellow),
Guelph (green), Buckshot (black). Ogemaw (brown),
Wisconsin Black, Wilson (black), Meyer (mottled black
and brown), Austin (greenish-yellow), Haberlandt (yellow),
Riceland (black). The culture and planting of soy beans. The
inoculation of soy beans. Soy-bean hay. Curing the hay. Soy
beans for pasturage. Soy beans in mixtures [intercropping].
Soy beans and cowpeas. Soy beans and sorgo. Soy beans
and millet. Soy beans and corn. Soy beans for ensilage. Soy
beans for grain. Soy beans in rotations. Feeding value of
soy beans. Feeding value for sheep. Feeding value for dairy
cows. Feeding value for hogs. Storing soy-bean seed. Results
of tests of varieties of soy beans (Dwarf Early Yellow, Ito
San, Early Brown, Medium Early Yellow). The soy bean in
Hawaii. Summary.
The second section is titled “Soy bean for hay” (p. 20405). Black-and-white photos show: (1) “Seeds of 36 varieties
of soy beans, showing variation in size and form. Bottom
row peculiarly colored” (p. 627). (2) Pods of soy beans,
showing the range in size and shape (p. 645).
695. Garland, J.J. 1916. Report on the Association’s
cooperative experimental work. Wisconsin Agricultural
Experiment Association, Annual Report 14:39-51.
• Summary: When this association was organized 16 years
ago (i.e., in about 1900), the first article in its constitution
stated that it would carry on “experiments or investigations
that shall be beneficial to all parties interested in progressive
farming.” Experiments “with rape, Soy beans, and other
crops were planned” (p. 40).
The section titled “Soy bean growing centers (p. 47-51)
is a report of the association’s first work with soy beans. It
begins: “Last year the Experiment Association undertook the
establishment of soy bean growing centers for the production
of seed so the increasing demand could be supplied. Twenty
pounds of seed and some inoculated soil were sent to about
thirty members with directions for growing the crop.
“The varieties tried out were Ito San, a yellow bean
and the best variety ever grown at the University Farm,
the Medium Early Green, a green bean of earlier maturing
qualities, and The Wisconsin Early Black, a small black bean
adapted to regions where earliness is desired if seed is to be
produced.”
Contains reports from 17 farmers; each includes the
farmer’s name, address and county, type of soil on which the
crop was grown, and the variety tested. A photo shows a field
with soy bean plants growing in rows. The caption: “Always
inoculate soy beans. The first row was not inoculated; its
growth is much inferior to the other rows where seed was
mixed with soil from old soy bean field.”
Note: This is the earliest document seen (Sept. 2011)

that mentions the soybean variety Wisconsin Early Black (a
synonym of Wisconsin Black). Address: Asst. to Secretary.
696. Garrett, J.B. 1916. Station No. 3, North Louisiana
Station. Louisiana Agricultural Experiment Station, Annual
Report 28:26-30. For the year 1915.
• Summary: “Project. Soy bean variety tests. Of fourteen
varieties of soy beans under trial, the yields varied from a
little over three bushels to 20½ bushels per acre, the latter
record being reached by the Hollybrook.”
“Project: The growing and feeding of beef cattle. During
the past year a hundred ton stave silo was erected and filled
with silage, mostly corn and soy beans...” Address: Asst.
Director.
697. Henderson (Peter) & Co. 1916. Henderson’s farmers
manual (Mail-order catalog). New York, NY. 48 p.
• Summary: Page 36, which is devoted to Soy Beans, is very
similar to the same page in the 1912 edition of this catalog.
However the photograph is new; it still shows a man,
wearing a hat, standing in a large field of “Early Soja Beans.”
The inset photo, now in a circle, and its text are identical.
Prices for some quantities have increased slightly.
“Price, 15c. per lb.; $1.75 per peck; $5.25 per bushel, 60
lbs.; 10-bushel lots, $5.15 per bushel.”
The same interesting photos of the company’s seed
cleaning plant (found in the 1912 catalog) now appear on
the inside back cover. On the back cover is the same color
photograph of 14 different types of seeds, each in its own
circle, including Soja Beans. On the front cover is a young
girl lying in a field of alfalfa.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 and 37 Cortland St., New York, New York.
698. Henderson (Peter) & Co. 1916. Everything for the
garden (Mail-order catalog). New York, NY. 206 p. 28 cm.
• Summary: The page titled “Complete list of farm seeds”
(p. 72) contains text and prices for the Early Green Soja
Bean which are similar those in Henderson’s 1912 catalog
of this title; the prices have increased slightly. However
the illustration of “Henderson’s Early Soja Bean” has
been replaced by a photo of a basket full of large ears of
Henderson’s Eureka yellow dent corn. The kudzu vine and
seeds are listed in the index (p. 206).
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 & 37 Cortlandt St., New York.
699. Hostetter, S.E. 1916. My experience with soy beans.
In: Harry D. Wilson. 1916? Soy Beans. Baton Rouge,
Louisiana? 7 p. See p. 4-7. Undated.
• Summary: Soy beans are a good crop to partially replace
cotton in the South. The writer grows the Mammoth Yellow
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variety; he prefers soy beans to cow peas, and he prefers
to plant soy beans alone (“single-crop system”) rather than
with corn. Soy bean straw makes very good forage. Details
of planting, harvesting (for hay or seeds), and thrashing are
given. “We use a regular grain thrasher, but reduce the speed
of the cylinder to just one-half the speed used to thrash oats.
The speed of the separator should not be changed.” Address:
Roseland, Louisiana.
700. Lipman, Jacob G.; Blair, Augustine W. 1916. Report
of the Department of Soil Chemistry and Bacteriology. New
Jersey State Agricultural Experiment Station, Annual Report
36:194-238. For the year ending Oct. 31, 1915. See p. 23233.
• Summary: The section titled “Continuous growing of
wheat and rye–1915” states that cowpeas (or soybeans)
were used after wheat or rye as part of the rotation.” Ito
San soybeans were planted on 8 July 1914 on two plots.
Fertilizers were acid phosphate, muriate of potash, and lime
(CaO). Use of soybeans gave more grain, straw, and nitrogen
per plot.
In the section on “Vegetation experiments,” Series No.
III (p. 232-33) is “Soybeans.” Compared with the previous
experiment, the amount of nitrate of soda in the soil was
reduced by 50%. Table XX (p. 233) gives a “Comparison of
basic slags with other phosphates–Soybeans.” In addition
to five different types of slag, the special soil treatments
include: No phosphate, acid phosphate, sodium phosphate,
blue rock phosphate, and double super-phosphate.
“In the yield of total dry matter and nitrogen the double
super-phosphate stands first, the sodium phosphate second,
the acid phosphate third, and basic slag E fourth.
“The exceptionally high yield of nitrogen with the
double super-phosphate, sodium phosphate and acid
phosphate and acid phosphate is especially interesting as
indicating the importance of soluble phosphates in the
utilization of atmospheric nitrogen by means of leguminous
plants.” Address: 1. Ph.D., Soil Chemist and Bacteriologist;
2. A.M., Assoc. Soil Chemist [New Brunswick, New Jersey].
701. Mann, Harold H. 1916. Fodder crops of Western India.
Bombay Department of Agriculture, Bulletin (Poona, India)
No. 77. 142 p. See p. 128-30. [4 ref]
• Summary: Section XVI titled “Soy beans” (p. 128-30)
states that this plant (Glycine soja) has been much utilized
and recommended as a fodder crop during the last few
years in many parts of the world. It “is also cultivated to a
very considerable extent in the hills of North-East India.” It
“demands a moist temperate to sub-tropical climate such as
is found in the Naga hills... Hence in introducing the crop
it must be remembered that it is not adapted to a very hot
climate, but is rather suited to a lower temperature and less
tropical conditions.
“This may account for its practical failure when grown

in the rainy season in Western India It was first tried at Poona
[Footnote: See Poona Experiment Farm Report, 1905-06]
in 1905-06 and grown in the rains when it seemed to be
unhealthy throughout its growth and only gave 331 pounds
of green fodder per acre. It has been grown in small plots
every year since that time, but the results have always been
similar.
“In 1911-12 and succeeding years, a number of
American varieties and also a Java type have been tried in
various centres. At Dhulia in 1911-12 in the rains, the Java
soybeans grew well, gave a large quantity of leaf, and came
to maturity in three months, giving 400 pounds of grain
and 2,240 pounds of stalk per acre. The American varieties
(Haberlandt, Hollybrook and Medium Green) grew much
shorter not higher than nine to twelve inches high, and only
yielded from 280 to 415 pounds of grain and from 120 to 400
pounds of stalk per acre... At Dharwar the same varieties as
at Dhulia did poorly in 1911-12.”
“On alluvial soil the results at the same season were
no better. At Nadiad on the light goradu soils of Northern
Gujarat, the crop was a complete failure in the monsoon in
two successive years. At Gokak, on sandy soil in the Deccan,
Java soybeans went to leaf, but even then only gave a very
small yield.
“So that in all our centres the crop has not been a
success in the rains. On the other hand few experiments
have been made with soybeans as an autumn (rabi) or cold
weather fodder, though this is the season to which it would
seem naturally adapted. In 1915, however, it has been grown
on a small scale on the Kirkee Military Dairy Farm as an
autumn crop, and the results, unlike those quoted above seem
to show considerable promise. It was suggested as a crop to
put into the land after the monsoon to improve the soil and
give leguminous fodder for the cattle at that season, and has
created a very favourable impression.”
Page 119 states: The “conclusion was states as follows
in 1914 as regards Sind: ‘The ideal pulse would give
repeated cuttings of good fodder in the hot weather and give
a final cut for seed before being ploughed in for rabi crops.
Val (Dolichos lablab) and chavli (or cowpea; Vigna catjang)
followed by soybean and velvet bean seem to be the most
promising up to date’” (Footnote: “See Reports, Larkhana
and Landhi Agricultural Stations, 1913-14”). Address: D.Sc.,
Principal, Poona Agricultural College [India].
702. McCall, A.G. 1916. Field and laboratory studies of
crops: an elementary manual for students of agriculture. New
York, NY: John Wiley & Sons, Inc.; London: Chapman &
Hall, Limited. viii + 133 p. See p. 104-07. Illust. 19 cm.
• Summary: “Exercise 42. A field study of legumes” (p.
104) involves examining and learning about the nodules on
the roots of various legumes, including “common covers,
alfalfa, soy beans, cow peas, garden peas and many other
plants, all of which have a beneficial effect upon the soil”
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have such varieties as Medium Yellow, Medium Green and
Mammoth Yellow. When harvested for seed the soy bean
must be cut before the pods are dry, otherwise they shatter
badly and a large percentage of the beans will be lost in the
handling before the crop gets to the thresher.”
The word “sprouted” appears on 5 pages in this book.
Arthur Gillett McCall was born in 1874. Address: Prof.
of Agronomy, Ohio State Univ.

because they take nitrogen from the air and fix it in the soil.
A full-page photo (Fig. 42, p. 105) shows two soy bean
plants. The plant to the left is inoculated; the root nodules
are clearly visible. The one to the right is “uninoculated.
(Courtesy of Extension Department).”
“Exercise 43. A study of soy bean” (p. 106-07) states:
“Equipment: Samples of different varieties of soy beans,
including type samples, a balance and a weight-per-bushel
tester.
“Method: Give each student a half pint of soy beans
containing a small admixture of two or three other varieties
and some impurities. Divide the sample into two equal parts,
make an examination for purity and condition, and record
the results in the table, using the type samples to aid in the
identification of the varieties.” The student will fill in a blank
tabular form with three columns: (1) Purity and condition.
(2) Weight. (3) Per cent.
“Purity: Soy beans of the variety class. Soy beans of
other varieties. Other seeds. Foreign matter.
“Condition: Sound seeds. Broken seeds. Moldy seeds.
“Weight of 100 soy beans of variety class.
“Weight per measured bushel.
“The same procedure may be used in the study of cow
peas.
“Discussion: Soy beans are easily broken in the
threshing process, hence the grain found on the market
usually has a great many broken seed. The broken grains are
not fit for seed, therefore, a sample which contains a large
number of broken seed has its value for seeding purposes
much reduced. Both purity and condition should be taken
into consideration in determining the value of a given sample
for seed purpose.
“Some varieties of soy beans have been given names
which indicate the length of the growing season required for
their development and the color of the bean. For example we

703. Noll, Charles F. 1916. Soybeans for Pennsylvania.
Pennsylvania Agricultural Experiment Station, Annual
Report 18:47-57. For the year 1914-1915. [8 ref]
• Summary: This article is in Part II of the Annual Report
of the Pennsylvania State College. Contents: Introduction,
Value and uses of the crop. Production of seed. Soybeans
for green feed or hay. Soybeans for green manure and covercrop. Soybeans for ensilage. Soybeans for hog pastures
(“Soybeans and corn grown together can be ‘hogged off’).
Adaptability of soybeans. The soybeans’ place in the rotation
(and fertilizer trial with acid phosphate). Soil preparation.
The inoculation of soybeans. The seeding of soybeans.
Cutting soybeans (for hay with an ordinary mowing
machine). Threshing soybeans. Varieties of soybeans. Variety
testing at the Pennsylvania Experiment Station: Test in 1913,
test in 1914. The best yielding varieties of soybeans at the
Pennsylvania Experiment Station. The varieties that have
yielded best in other sections of Pennsylvania. Notes (incl.
seed color and days to maturity) on a few of the better known
and generally advertised varieties: Ebony, Haberlandt,
Hollybrook, Ito San (purchased from Wing Seed Co.; used
as the check), Mammoth Yellow, Medium Green (Guelph
Medium Early Green), Medium Yellow (Mongol, Roosevelt–
yellow seeded), Wilson. Soybeans and cowpeas compared:
For forage, for seed production, adaptation. Tables show:
(1) Yields in the two rotations. (2) Yields of hay and seed
per acre in 1913 and 1914 from different varieties. Varieties
tested but not mentioned above: Amherst, Chestnut,
Manchuria 30953 (B.P.I.), Merko, Mikado, Mongol, Ohio
7496, Peking, Sable, Swan. Photos show: (1) A man, wearing
a coat and tie, standing in a field where soybeans are grown
with corn for silage. (2) A good growth of soybeans in rows
on the Experiment Station farm. Rows are 30 inches apart.
Sown May 19, photographed July 30. A man is standing in
the field.
“On good soil in a fair season at least 20 bushels of
seed should be produced per acre. Yields of 25 bushels have
been commonly reported and yields of 40 bushels have
been known. There has been so good a demand for seed that
the price is high, the retail price being $2.00 to $3.50 per
bushel... Soybeans are hardier and can be sown earlier than
cowpeas and in the fall can withstand light frosts the better...
Inoculation is almost invariably required for soybeans when
first grown in a locality, while it is seldom required for
cowpeas.” Address: Asst. Prof. of Experimental Agronomy
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[State College, Pennsylvania].

best. Address: Dr., Prof. of Field Husbandry, O.A.C. [Ontario
Agricultural College], Guelph [Ontario, Canada].

704. Toch, Maximilian. 1916. The chemistry and technology
of paints. 2nd rev. ed. New York: D. Van Nostrand Company.
366 p. Illust. Index. 24 cm. [3 soy ref]
• Summary: A table (p. 195) gives the composition of the
following varieties of soya beans: Austin, Ito San, Kingston,
Mammoth, Guelph, Medium Yellow, and Samarow. The
author has found, through experiments, that soya bean oil
made from the cold pressed seeds of the following varieties
is as pale as raw linseed oil and gives good results as a paint
oil: Haberlandt, Austin, Habaro, Ebony, Meyer, and Ito San.
A second table (p. 198), based on results from the Toch
Brothers research laboratory, gives physical and chemical
constants of soya bean oil from eight varieties: Meyer,
Peking, Haberlandt, Farnham, Taha, Mammoth, Edward, and
Shanghai. The variables are: Seed color, color of oil, specific
gravity at 15ºC, acid value, and iodine value. Values for
refined linseed oil are also given.
Cold pressed soya bean oil, when made from the
appropriate soya bean varieties, heated to 500ºF and blown
with dried air for 5 to 7 hours, thickens exactly the same as
linseed oil and attains a specific gravity of 0.960 or greater.
Cobalt drier will, under many circumstances, dry even soya
bean oils that are unsuited for paint purposes. Cobalt Tox
Tungate, first prepared by the author, is probably the ideal
drier for soya bean oils.
“Blown and thickened soya bean oil is already used by
a number of the linoleum and table oilcloth manufacturers,
and for printing ink purposes it presents some advantages.
For the manufacture of enamel paints heavy bodied soya
bean oil produces most beautiful results, and as perhaps 95
per cent of all enamel paints are used for interior decorative
or protective purposes in this country its use should be
encouraged” (p. 201).
“At the time of writing linseed oil is quoted at 75 cents
per gallon and soya bean oil at 55 cents per gallon. As soon
as thousands of acres shall have been planted with soya
beans, the proper machinery installed, and the sale for the
cake and the silage arranged, soya bean oil will sell at from
25 to 35 cents per gallon...” (p. 201-02). Address: 320 Fifth
Ave., New York City, New York.
705. Zavitz, C.A. 1916. Results of co-operative experiments
in agriculture. Ontario Agricultural and Experimental Union,
Annual Report 37:12-43. For the year 1915. See p. 13, 21.
• Summary: In the section on “Spring crops, 1915,” a table
titled “List of experiments for 1915” (p. 13), under “Grain
crops” includes “Testing two varieties of Soy, Soja, or
Japanese beans–2 plots.”
In the section on grain crops,” the subsection titled “Soy
beans” (p. 21) states: “No good reports on Soy beans were
received from the experimenters in the past year. The Early
Yellow variety of soy bean has proved to be one of the very

706. Williams, C.B. 1917. Re: Looking for seed of Wilson
or Virginia or varieties of soy beans. Letter to Prof. W.J.
Morse, Bureau of Plant Industry, Washington, DC, Jan. 2. 1
p. Typed, with signature on letterhead.
• Summary: “Dear Prof. Morse: I should like to know if you
know of any farmers or dealers that have seed of Wilson or
Virginia varieties of soybeans. I have an inquiry this morning
from a friend of mine in Missouri who wishes to secure a
few bushels of the seed of these varieties. As I recall, you
told me sometime ago that one or both of these varieties were
being grown for your office by some gentleman in Georgia.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Chief, Agronomy Div., North Carolina Experiment
Station, conducted jointly by the North Carolina Dep. of
Agriculture and Agricultural and Mechanical College, West
Raleigh [North Carolina].
707. Morse, W.J. 1917. Re: 300 soy bean varieties introduced
from China, Manchuria, Japan and Korea in winter of 1914.
Letter to Prof. C.B. Williams, Experiment Station, Raleigh,
N.C., Jan. 4. 2 p. Typed, without signature.
• Summary: “Dear Prof. Williams: During the winter of
1914 this office received about 300 introductions of soy
beans from China, Manchuria, Japan and Korea. Variety tests
conducted with these introductions showed that most of these
were new sorts and very few identical with each other or
with previous introductions. These varieties have now been
tested out at Arlington Farm [Virginia] for three years and
many of them show very great promise either as hay or seed
varieties in comparison with those varieties now generally
grown in this country. These varieties have been analyzed for
oil and protein and it seems possible to obtain excellent oil
varieties for southern conditions.
“In view of the great interest now taken throughout the
South with the possibilities of the soy bean as an oil seed,
we think it an opportune time to begin to test about 40 of
the very best of the above-mentioned introductions at the
southern stations. Our plan would be to test out a rod row of
each of these, using as a check the Mammoth Yellow variety.
Careful data should be kept on each variety as to yield of hay
and seed and perhaps the most essential characteristics of
the variety, as maturity, habit, etc. The analysis work can be
arranged with the Bureau of Chemistry here, and no doubt
valuable data gathered on the best oil-producing strains.
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For taking notes on these varieties at the different stations
we have a uniform note-book which contains printed forms
covering the essential points of the test. Two books would
be furnished each station so that records could be had by this
office and also by the station.
“We shall appreciate it very much if you will write us in
the near future your opinion regarding such as test.
“Yours very truly...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Scientific Assistant [Bureau of Plant Industry,
Washington, D.C.].
708. Morse, W.J. 1917. Re: We recently received many new
soybean varieties. Letter to Prof. D.J. Burleson, Agricultural
Experiment Station, Auburn, Alabama, Jan. 4. 2 p. Typed,
without signature (carbon copy).
• Summary: “Dear Prof. Burleson: During the winter of
1914 this office received about 300 introductions of soy
beans from China, Manchuria, Japan and Korea. Variety tests
conducted with these introductions showed that most of them
were new sorts and very few identical with each other or
with previous introductions. These varieties have now been
tested out at Arlington Farm for three years and many of
them show very great promise either as hay or seed varieties
in comparison with those varieties now generally grown in
this country. These varieties have been analyzed for oil and
protein and it seems possible to obtain excellent oil varieties
for southern conditions.
“In view of the great interest now taken throughout the
South with the possibilities of the soy bean as an oil seed,
we think it an opportune time to begin to test about 40 of
the very best of the above-mentioned introductions at the
southern stations. Our plan would be to test out a rod row of
each of these, using as a check the Mammoth Yellow variety.
Careful data should be kept on each variety as to yield of hay
and seed and perhaps the most essential characteristics of
the variety, as maturity, habit, etc. The analysis work can be
arranged with the Bureau of Chemistry here, and no doubt
valuable data gathered on the best oil-producing strains.
For taking notes on these varieties at the different stations
we have a uniform note-book which contains printed forms
covering the essential points of the test. Two books would
be furnished each station so that records could be had by this
office and also by the station.
“We shall appreciate it very much if you will write us in
the near future your opinion regarding such a test.
“Yours very truly, Scientific Assistant.”
Note: On March 2 Morse wrote Burleson much the same

letter again since he had not received a reply to the first letter
dated Jan. 4. Morse notes that “perhaps the letter might have
gone astray” and that “Thus far all [stations] have indicated
their desire to take up this test.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Scientific Assistant.
709. Morse, W.J. 1917. Re: Soy beans received in the
winter of 1914 from China, Manchuria, Japan and Korea.
Letter to Prof. C.A. Mooers, Tennessee Experiment Station,
Knoxville, TN, Jan. 4. 2 p. Typed, without signature (carbon
copy).
• Summary: “Dear Prof. Mooers: During the winter of 1914
this office received about 300 introductions of soy beans
from China, Manchuria, Japan and Korea. Variety tests
conducted with these introductions showed that most of them
were new sorts and very few identical with each other or
with previous introductions. These varieties have now been
tested out at Arlington Farm for three years and many of
them show very great promise either as hay or seed varieties
in comparison with those varieties now generally grown in
this country. These varieties have been analyzed for oil and
protein and it seems possible to obtain excellent oil varieties
for southern conditions.
“In view of the great interest now taken throughout the
South with the possibilities of the soy bean as an oil seed,
we think it an opportune time to begin the test of about 40
of the very best of the above-mentioned introductions at the
southern stations. Our plan would be to test out a rod row of
each of these, using as a check the Mammoth Yellow variety.
Careful data should be kept on each variety as to yield of hay
and seed and perhaps the most essential characteristics of
the variety, as maturity, habit, etc. The analysis work can be
arranged with the Bureau of Chemistry here, and no doubt
valuable data gathered on the best oil-producing strains.
For taking notes on these varieties at the different stations
we have a uniform note-book which contains printed forms
covering the essential points of the test. The books would be
furnished each station so that records could be had by this
office and also by the station.
We shall appreciate it very much if you will write us in
the near future your opinion regarding such a test.
“Yours very truly, Scientific Assistant.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
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Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Scientific Assistant, Forage Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.

711. Helman, J.P. 1917. Re: Question about acreage and seed
stock. Letter to Mr. W.J. Morse [USDA], Jan. 6. 1 p. Typed,
with signature on USDA letterhead.
• Summary: “Dear Mr. Morse:–Will you kindly advise
me the acreage and seed stock required under ordinary
conditions to produce 150 bu. of Black Eyebrow soybeans,
150 bu. Manchu soybeans, 100 bu. Tokio soybeans, 50 bu.
Virginia soybeans, 50 bu. Wilson-5 [Wilson Five] soybeans,
50 bu. Biloxi soybeans, 100 bu. Monetta cowpeas? This
information is desired for use in planting contract fields for
the coming year.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Office of Seed Distribution,
Bureau of Plant Industry, USDA, Washington, DC.

acreage and seed stock required under ordinary conditions to
produce,... 50 bu. Wilson-5 [Wilson Five] soybeans,...”
Morse, W.J. 1918. “The soy bean: Its culture and uses.”
USDA Farmers’ Bulletin No. 973. 32 p. July. See p. 16. “This
variety is a pure field selection from the Wilson and produces
an abundance of fine forage and a good yield of seed.”
Hackleman, J.C. 1922. “Growing soybeans in Illinois.”
Illinois Agric. Exp. Station, Circular No. 255. 16 p. April.
See p. 15. The section titled “Medium late to late maturing
varieties” states: “Wilson-Five is a tall, slender, rather viny
type which requires 120 to 125 days to mature. It has a black,
much flattened seed with a black seed scar. This variety is
probably best adapted for hay production and pasture.”
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 169-70. “Selection from Wilson, 1912.”
Morse, W.J. 1927. “Soy beans: Culture and varieties.”
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 10.
“Royal.–The same as Wilson Five.”
Morse, W.J.; Cartter, J.L. 1937. “Improvement in
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89.
For the year 1937. See p. 1189. Selection by Arlington
Experiment Farm, 1912.
Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture and
varieties.” USDA Farmers’ Bulletin No. 1520 (Revised ed.)
39 p. Nov. See p. 16. “Wilson-Five–Selection (19183-5)
from the Wilson variety at Arlington Farm in 1912. Maturity,
about 125 days; pubescence, gray; flowers, purple, appearing
in 50 to 55 days; pods, two- to three-seeded; seeds, black,
with black hilum, about 5,025 to the pound; germ, yellow;
oil, 16.04 percent; protein, 44.13 percent.”
Morse, W.J. 1948. “Soybean varietal names used to
date.” Washington, DC: Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148. 9 p. See p. 9.
“Wilson-Five–P.I. 19183-5.” Page 7 states: “Royal–Same as
Wilson-Five.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 18-19. Wilson-Five is in the USDA
Germplasm Collection. Maturity group: IV. Year named or
released: 1918. Developer or sponsor: USDA. Literature:
04. Source and other information: Selected from ‘Wilson’ in
1910 at the USDA Arlington Farm, Virginia [subline B was
separated in 1967 at Urbana]. Prior designation: PI 19183-5.
Address: USA.

712. Wilson-Five: New U.S. domestic soybean variety.
Synonym: Royal (Morse 1918). 1917. Seed color: Black
(jet), hilum black.
• Summary: Sources: Helman, J.P. 1917. Re: Question about
acreage and seed stock. Letter to Mr. W.J. Morse [USDA],
Jan. 6. “Dear Mr. Morse:–Will you kindly advise me the

713. Morse, W.J. 1917. Re: Are any cotton oil mills in North
Carolina crushing soy beans? Letter to Prof. C.B. Williams,
Experiment Station, Raleigh, N.C., Jan. 11. 1 p. Typed,
without signature.
• Summary: “Dear Prof. Williams: We are interested to know
if any of the Cotton Oil Mills in North Carolina are crushing

710. Blair, A.W. 1917. Maintaining the nitrogen supply
of the soil. New Jersey Agricultural Experiment Station,
Bulletin No. 305. 16 p. Jan. 6. [1 ref]
• Summary: In an experiment lasting 8 years, soybeans
and other legumes in the form of green manure crops, were
effective in adding nitrogen to the soil, thereby increasing the
yields of the following crop of rye or wheat. “It is suggested
that farmers endeavor to maintain the nitrogen supply of
their soils by growing leguminous crops either as a part of
the regular rotation, or as green manure crops between the
main crops of the rotation as often as possible, and that for
most crops they further supplement the nitrogen thus secured
by the use of a few hundred pounds of a material supplying
nitrogen in a readily available form.” Photos show: (1) A
man standing in a wheat field, with and without nitrogen
supplied by soybeans (p. 11). (2) Vetch and soybeans
following rye, on Windsor sand and Collington sandy loam
(p. 13, 14). (3) A man standing in a field of Ito San soybeans,
grown after the wheat harvest and before the time of the
next seeding (p. 13). Address: Assoc. Soil Chemist, New
Brunswick, New Jersey.
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any soy beans for oil and meal at the present time. I have
written the Elizabeth City and Winterville people, but have
received no answer. We have received numerous inquiries
regarding the meal. During my visit to North Carolina in
October I received information that the Elizabeth City Mill
had already purchased 20,000 bushels for crushing and
intended to obtain at least 100,00 bushels. The high price of
the Mammoth Yellow at the present time, I fear, will have
rather a bad effect on the crushing of soy beans for oil.
“I understand that a very considerable quantity of seed is
being forwarded to some of the Southern states for planting
large areas in order to produce seed for the manufacture of
oil and meal this coming season.
“I received your publications, ‘Soy Bean Growing in
North Carolina’ and ‘Soy Bean Products and Their Uses.’ I
am very glad, indeed, that you have issued these circulars,
for I tend they will tend to increase interest in the soy bean
not only in North Carolina but in many of the other states.
“Yours very truly...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Scientific Assistant [Bureau of Plant Industry,
Washington, D.C.].
714. Mooers, C.A. 1917. Re: The new varieties of soy beans.
Letter to W.J. Morse, Scientific Assistant, Forage Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
D.C., Jan. 15. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Prof. Morse: We will be glad to get the
new varieties of soybeans, and also note books which you
are proposing to send out. As far as I am able to judge, the
outline is O.K. I may not, however, be able to make all the
distinctions which you have included.
“I believe it would be well for you to omit sending me
certain varieties which we tried last year and which did not
appear promising. I will therefore enclose a slip giving a list
of the varieties we tried and found promising. Also I will
specify those which we desire to omit during the coming
year.
“Yours very truly, Chemist & Agronomist. Encls.”
Note: Below his title, Mooers writes by hand in black
ink: “P.S. I will take the liberty of saying that in the testing
of varieties of soy before it is very important that they be
tried on soils which differ rather widely in fertility. I find that
many varieties which show up well on fertile soils, fail to do
well on poor land where such a variety as Mammoth Yellow
forged far in the lead. Haberlandt for example seems to be
a better grain producer on rich land than Mammoth Yellow
but dwarfs down so on poor land as to be very inferior to the

Mammoth Yellow
“C.A.M.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Chemist and Agronomist, Univ.
of Tennessee Agric. Exp. Station, Knoxville, TN.
715. Morse, W.J. 1917. Re: Part relating to soy beans and
cowpeas in the accompanying letter from Hon. Martin A.
Morrison. Letter (memorandum) to Mr. Connor [USDA],
Jan. 25. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Mr. Connor: With regard to the request
of Hon. M.A. Morrison relative to the planting of cowpeas
and say beans in the middle of orchards will say that this is
quite frequently done. I have found among orchardists that
they use either of these crops in production of seed; that is,
grow a crop in rows in the middles of young orchards. For
the section referred to I would suggest that the Haberlandt
variety of the soy bean and the Groit variety of the cowpea
be used.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Scientific Assistant, ForageCrop Investigations, Bureau of Plant Industry, USDA,
Washington, DC.
716. Williams, C.B. 1917. Re: Tests of soybeans with high
oil content. Letter to Prof. W.J. Morse, Bureau of Plant
Industry, Washington, DC, Feb. 3. 2 p. Typed, with signature
on letterhead.
• Summary: “Dear Prof. Morse: In connection with your
letter of January 4 we are wondering if the high oil strains
mentioned are represented in the lot of fifty tested on our
plats during the past season.
“If this be true we have data on these in regard to yield
and it would probably only be necessary to test those which
have given a good yield at this point. The strains which have
yielded best with us are:
“37250–30.00 bushels per acre.
“37272–29.05 bushels per acre.
“37301–26.98 bushels per acre.
“37048–25.40 bushels per acre.
“38215–24.90 bushels per acre.
“37399–23.35 bushels per acre.
“37295–22.31 bushels per acre.
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“37054–21.79 bushels per acre.
“37077–20.75 bushels per acre.
“37243–20.24 bushels per acre.
“38458–20.75 bushels per acre.
“Strains which yield lower than these could probably
not come in competition with Mammoth Yellow even though
their oil content were high. It is possible however that high
oil content strains, which yield low, could be crossed with
Mammoth or other high yielding strains with profit. We are
interested in the matter of increased oil content and shall be
glad to make such tests as may help in the discovery of high
oil strains for this section.
“In connection the soybean and cowpea work conducted
in cooperation with your office, we are wondering if it could
be changed somewhat without materially injuring the test.
In making these tests we have found it difficult to find a
sufficient area of uniform soil on which to make the test. The
results have not been as consistent as we would like. On this
account we would suggest that two varieties of soybeans and
two of cowpeas be used in the culture test instead of three. In
the case of soybeans Manchu and Tokyo could be retained.
This would give one late and one early variety in the test. Of
the cowpeas Whippoorwill and New Era could be retained.
“In our tests it has been practically impossible to
cultivate the eighteen inch rows and they are usually taken
by grass and weeds. Tests in two foot rows would be more
practical for our conditions. We understand that these tests
are being correlated with your tests at Washington and hope
the changes suggested will not interfere with the test under
your conditions.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Chief, Agronomy Div., North Carolina Experiment
Station, conducted jointly by the North Carolina Dep. of
Agriculture and Agricultural and Mechanical College, West
Raleigh [North Carolina].
717. Piper, Charles V.; Hendrick, H.B. 1917. Illustrated
lecture on leguminous forage crops for the South. USDA
Syllabus No. 24. 16 p. Feb. 15. See p. 2-7, 9, 15. [9 ref]
• Summary: This syllabus is illustrated with 45 lantern
slides. The numbers in the margins of the pages refer to
the lantern slides as listed in the Appendix. Contents:
Introduction. Distinguishing characteristics of legumes of
leguminous plants. Function of root nodules and nodule
bacteria. Inoculation: Soil-transfer method, soil-coating
method, liquid-culture method. The relation of legumes
to cropping systems. Commendable cropping systems.

Utilization of leguminous crops. Legumes as green manures
(incl. cover crops and catch crops. “Cowpeas and soy beans
are perhaps the best legumes for catch crops in the South.”).
Principal leguminous crops for the south: Cowpeas, soy
beans, lespedeza, alfalfa, melilotus, red clover, alsike clover,
vetches, crimson clover, bur clover, peanuts, Florida beggar
weed, and velvet beans.
The section titled “Principal leguminous crops for the
South,” the subsection on “Soy beans” (p. 9) is a good, basic
2/3-page introduction to the crop. It begins: “The soy bean
is a comparatively new crop in this country, but one which
has fast gained favor in the North and South alike. The soy
bean withstands dry weather well and makes a hay similar
in quality to that of cowpeas and nearly equal in feeding
value to alfalfa. It grows erect and holds its leaves well, but
has a somewhat fibrous stem. Soy beans produce heavier
seed yields than cowpeas and the seeds are richer in feeding
value. There are many different varieties, which vary in time
of ripening from 90 days from sowing to the entire growing
season. The Mammoth Yellow is the most commonly grown
late variety for hay, but ripens its seed only south of the
Potomac and Ohio rivers. The Ito San is one of the best
of early varieties, while the Haberlandt, Wilson, Tokyo,
Medium Yellow, and Barchet are popular in certain sections.”
The last two paragraphs describe how to sow soy beans,
and to cut and cure them for hay. “It is not well to plant soy
beans near to woods, as rabbits are very fond of the plant.”
This Syllabus also discusses alfalfa and peanuts.
The Appendix (p. 15-16) states that soy beans are
illustrated in the following lantern slides: “3. Nodules on
soy-bean roots.” “5. Field of soy beans–plants which can
get nitrogen directly from the air.” “7. Soy beans, showing
effect of inoculation.” “17. Cutting soy beans and following
with wheat drill.” “31. Soy beans are well adapted to
cultivation. 32. Soy beans for seed, Peking variety.” Address:
1. Agrostologist in Charge of Forage-Crop Investigations,
Bureau of Plant Industry, USDA; 2. Specialist in Agricultural
Education, States Relation Service, USDA.
718. Johnson, Maxwell O.; Thompson, Alice R.; Sahr, C.A.
1917. Comparative value of legumes as green manure.
Hawaii Agricultural Experiment Station, Press Bulletin No.
52. 14 p. Feb. 24.
• Summary: In experiments conducted by the Chemical
Department of this experiment station, 32 varieties of
legumes were grown on two different types of soils: (1)
dark brown Honolulu clay, and (2) an acid red clay from
the Kunia district of the Island of Oahu. Three crops were
grown of each legume variety, using 4 pots for each trial of
each variety. At maturity, the plants were removed, weighed,
and analyzed for nitrogen. Analyses of the soil for nitrogen
were made before planting and after removing the crop. The
nitrogen content was determined from the yield of freshly
cut stems and leaves. Table I shows the approximate content
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of legume varieties (calculated on the basis of a ton of fresh
cut stems and leaves). The following values (in pounds) are
given for two varieties of soybeans: Otootan and Barchet.
Nitrogen in total plant: 20.0 / 21.2. Nitrogen in stems and
leaves: 15.7 / 15.6. Nitrogen in roots: 4.3 / 5.6. These figures
show that a great deal of the nitrogen in the leguminous
plants was obtained from the air and fixed by the root
nodules.
Table II shows the comparative nitrogen adding values
of various legumes grown as green manure. The following
values are given for the same two varieties of soybeans:
Otootan and Barchet. Estimated tonnage of fresh-cut stems
and leaves per acre: 11 / 8. Approximate nitrogen content of
total plant per ton of fresh-cut stems and leaves (lbs): 20.0
/ 21.2. Estimated nitrogen added to soil per acre by average
crop turned under (lbs): 250 / 170. Estimated time necessary
to mature crop for green manure (months): 4 / 4. Address: 1.
Chemist; 2. Asst. Chemist; 3. Asst. Agronomist.
719. Piper, Charles V.; Hendrick, H.B. 1917. Illustrated
lecture on leguminous forage crops for the North. USDA
Syllabus No. 25. 18 p. Feb. See p. 2, 4, 6, 8, 11-12. [6 ref]
• Summary: Contents: Introduction. Distinguishing
characteristics of legumes of leguminous plants. Function of
root nodules and nodule bacteria. Inoculation: Soil-transfer
method, soil-coating method, liquid-culture method. The
relation of legumes to cropping systems. Commendable
cropping systems: Corn, oats, wheat, “grass” rotation.
Utilization of leguminous crops. Principal leguminous crops
for the north: Red clover, alsike clover, soy beans, cowpeas,
alfalfa, melilotus, vetches, crimson clover, field peas.
This syllabus is illustrated with 45 lantern slides. The
numbers in the margins of the pages refer to the lantern
slides as listed in the Appendix.
The section titled “Legumes as green manures” (p. 8)
states: “A crop that is sown following the main crop of a
season is called a catch crop... Soy beans are perhaps the
best legume catch crop for this section.” “A crop sown to
occupy the ground during the interval between the growing
of regular crops is called a cover crop.” Winter cover crops
offer three benefits; in addition, leguminous cover crops add
nitrogen to the soil. Soy beans are good for use as a green
manure in crop rotations.
In the section titled “Principal leguminous crops for the
South,” the subsection on “Soy beans” (p. 11-12, illustrated
with slides 31-34) is a good, basic 1¼-page introduction
to the crop. The first part is identical to USDA Syllabus
No. 24, “Illustrated lecture on leguminous forage crops
for the South,” by the same authors. “The Ito San is one of
the best of early varieties, while the Haberlandt, Wilson,
Tokyo, Medium Yellow, and Barchet are popular in certain
sections.” The last part gives more details on how to sow
soy beans, and to cut and cure them for hay. “It is not well to
plant soy beans near to woods, as rabbits are very fond of the

plant.” Address: 1. Agrostologist in Charge of Forage-Crop
Investigations, Bureau of Plant Industry, USDA; 2. Specialist
in Agricultural Education, States Relation Service, USDA.
720. Schmitz, Nickolas. 1917. Soybeans. Maryland
Agricultural Experiment Station, Bulletin No. 201. p. 131-58.
Feb. [4 ref]
• Summary: Contents: Introduction. Uses of soybeans:
For hay, as a concentrate for dairy cows, as a concentrate
for hogs, for hog pasture, for silage or soiling, for soil
improvement. Possibilities of soybeans in Maryland: For
hay. For hog pasture. For replacing wheat or corn as a ready
money crop. For supplying home-grown protein. Variety
tests. Conditions under which the tests were made: Soil,
rotation, manner of planting, harvesting and threshing.
Explanation of tables IV and V. Description of varieties:
Virginia, Ebony, Cloud, Haberlandt, Peking, Meyer, Edna,
Wilson, Ito San, Mammoth Yellow, “1822,” “1825,” and
3691” (all unnamed). Culture of the crop: Climate, soil
requirements (Eastern Shore, Southern Maryland, Western
Maryland), inoculation, soil inoculation vs. artificial culture
inoculation (Methods of using the soil, using the glue
method, using the artificial culture), preparing the seedbed,
time of planting, depth of planting, rate of planting, methods
of planting (for hay, for seed), implements used for planting,
cultivation, fertilizers, harvesting (for hay, for seed), methods
of harvesting, thrashing, care of soybean seed.
“Methods of harvesting: When soybeans are cut for seed
before the leaves have fallen they may be cut with a mower
and handled the same as when cured for hay. They may also
be cut with the pea bunching attachment on the cutter bar
and dumped into piles or they may be cut with the self-rake
reaper. In either case the piles must be watched and turned
frequently until dry. The piles may also be set up in small
shocks and allowed to dry. The best method, however, is to
grow upright varieties and harvest with the wheat binder, the
same as wheat.”
Tables give analyses of soybeans for oil content,
comparison of the soybean seed with some other
concentrates commonly fed over the state, and with hay of
the legumes commonly grown over the state. Photos show:
A soybean plant (p. 132). (2) Portion of soybean hay field
(p. 138). (3) Rows of soybeans in a field; the variety name is
marked on a stick at the end of each row (p. 146). (4) Roots
of an inoculated soy bean plant with many nodules (p. 150).
(5) Nine-cup wheat drill equipped with a market to seed
soybeans in rows 28 inches or 35 inches apart (p. 154, 156).
Concerning the variety Edna (p. 144): “This is another
black-seeded variety, upright in growth, free-branching, with
not tendency to twine. It is very leafy and the leaves are
retained until it is well matured. It is therefore an excellent
variety when a maximum yield of mature seed and at the
same time a fairly good hay is desired on the same crop. In
tests over the state under different soil conditions this variety
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has not yielded as well on poor soil as many other varieties.
It also seems less drought-resistant than other varieties, but
on fairly fertile soil good results may be expected. It is ready
for hay in 98 days, giving a maximum yield in 119 days and
maturing seed in 135 days.” Address: Agronomy, College
Park, Maryland.
721. Christie, G.I. 1917. Legume crops soil essential:
frequent planting maintains nitrogen supply and prevents
diminishing yield, says Purdue University expert. Soy bean
found profitable. Indianapolis Star (Indiana). March 3. p. 15.
• Summary: “Soy bean profitable: Soy beans are proving
a desirable and profitable legume crop. Prof. Wiancko of
the soils and crops department of Purdue says that soy
beans can he satisfactorily used either as a hay crop or as a
seed crop. The beneficial effect upon the soil, while not as
pronounced as that of a good clover crop, is nevertheless
quite considerable. Soy beans not only enrich the soil in
nitrogen, but they also improve its physical condition for the
succeeding crop. In experiments continued for a number of
years at Purdue it was found that the roots and stubble of soy
beans contain about ten pounds of nitrogen for each ton of
soy bean hay produced, and two or three tons per acre is not
an uncommon yield on good corn land.
“When the crop is harvested for seed the straw should be
returned to the land and this will add twenty-three pounds of
nitrogen per ton or about half as much as clover. Farmers are
too often putting the land back to corn when clover fails. The
soy bean offers a means of getting the legume effect to the
rotation, and as a crop it may be even more profitable than
clover.
“Suggestion for Results: Prof. Wiancko also suggests
that when soy beans are used simply as a soil improvement
crop to be plowed under, bushel of seed to the acre drilled
solid with a wheat drill will give good results. For seed
production it is usually bettor to plant in drills for cultivation,
using about half a bushel of seed to the acre. Either the
corn planter or the wheat drill with the holes not needed
stopped up can be used for this purpose. We have found the
corn planter set at 3 feet, using one of the smaller plates
(according to the size of seed), putting the chain on the
large sprocket and regulating the rate of dropping to be a
satisfactory means of planting soy beans. The grain drill
can be used just as satisfactorily, using the oats feed and
regulating to drill the beans about two inches apart in the
row.
“Wherever the soy bean is grown for the first time the
soil should be inoculated with the proper nitrogen-gathering
bacteria. This can be done easily by mixing two or three
quarts of soil from an old soy bean field with a bushel of
seed just before planting. Enough of this soil will adhere to
each seed to inoculate the young plant as soon as it starts.
Farmers and seed dealers selling soy beans in this state will
furnish inoculating soil with the seed if requested.

“For northern Indiana the Ito San, Early Brown, and
similar early-maturing varieties are best. For central and
southern Indiana Hollybrook, Sable, Mikado and related
varieties are to be recommended.”
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Indiana Hollybrook. Address:
Superintendent of Agricultural Extension, Purdue Univ.
722. Indiana Hollybrook: New U.S. domestic soybean
variety. 1917. Seed color: Yellow (straw), hilum tawny.
• Summary: Sources: Christie, G.I. 1917. “Legume crops
soil essential: frequent planting maintains nitrogen supply
and prevents diminishing yield, says Purdue University
expert. Soy bean found profitable.” Indianapolis Star
(Indiana). March 3. p. 15. “For central and southern Indiana
Hollybrook, Sable, Mikado and related varieties are to be
recommended.”
Lloyd, W.H. 1921. “Possibilities of the soybean:
Farmers from three states gather to study and learn this
promising legume.” Ohio Farmer 148(12):255, 275. Sept.
17. “Michigan, Indiana and Ohio joined in tribute to the
soybean as a legume last Friday [Sept. 16 or Sept. 9] at the
Johnson seed farms [at Stryker] in Williams County, Ohio...
Five varieties were planted to demonstrate those best adapted
to Ohio conditions.” These were the Manchu, Elton, Black
Eyebrow, Mammoth Yellow, and Ito San. In the variety plots,
40 varieties of soybeans were being grown and studied.
There was surprising variation among varieties. These
varieties include True Hollybrook, and Indiana Hollybrook
or Northern Medium Yellow. Address: USA.
723. Morse, W.J. 1917. Re: Soybean varieties obtained by
Cromer / Indiana directly from Japan. Letter to Prof. C.O.
Cromer, Associate in Crops, Purdue University, Lafayette,
Indiana, March 6. 1 p. Typed, without signature (carbon
copy). [1 ref]
• Summary: “Dear Prof. Cromer: In looking over my notes
taken on the soy bean variety tests at your station the past
season I find reference to a number of new varieties which
were obtained by you directly from Japan. I should like
to obtain, if possible, an ounce or two of seed of each of
these different varieties, if you find it convenient to spare
this amount of seed. I wish to test them out in comparison
with some of our introductions from Japan and Korea in our
variety tests at Arlington Farm [Virginia].
“I should also like to obtain a one or two ounce sample
of the Chestnut, Mongol, Black Champion, and Sable
varieties.
“Inclosed is a franked tag which may be used in sending
this seed and which requires no postage.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
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Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#6.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Scientific Asst., Bureau of Plant
Industry, Washington, DC.
724. Hume, C.M. 1917. Re: Request for soy bean varieties.
Letter to Bureau of Plant Industry, U.S. Dept. of Agriculture,
Washington, D.C., March 17. 1 p. Typed, with signature on
letterhead.
• Summary: “Dear Sirs: I would like very much to get from
6-8qts. [quarts] of the following varieties of soy beans;
Ito San, Haberlandt, Tokyo. These beans are to be used in
experimental work in Middle and West Tennessee.
“Should also like to get about 5qts. of 182 corn to repeat
our tests which we carried out last year.
“Thanking you very much for the favors, I remain,
“Respectfully yours, C.W. Hume.
Note: Below his name, he has written his address in
black ink: 303 North Maple St., Murfreesboro, Tenn.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Field Agent, Murfreesboro,
Agric. Exp. Station, Univ. of Tennessee, Knoxville, TN.
725. Atlanta Constitution (Georgia). 1917. Market for soy
beans: Baltimore firm writes to agricultural department.
March 19. p. 7.
• Summary: “A ready market and immediate demand for
soy beans and [cow] peas has been found by the market
bureau of the [Georgia] department of agriculture for any
Georgia farmers who have this produce on hand, or who are
preparing to raise it.”
The text of a letter received is reproduced. It is to:
Market Bureau, Dep. of Agriculture, Atlanta, Georgia.
From: Berndt & Co., import and export brokers, Pratt and
Gay streets, Baltimore, Maryland. Date: 15 March 1917.
The company is looking for ways of contacting growers of
Mammoth Yellow soy beans in car load lots or smaller.
726. Cauthen, E.F. 1917. Re: Testing different varieties of
soybeans. Letter to Mr. W.J. Morse, Scientific Assistant,
Bureau of Plant Industry, Dep. of Agriculture, Washington,
DC, March 19. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Sir:–In reply to your letters to Mr. D.J.
Burleson, which have been handed to me, I beg to state that
the Experiment Station can handle the different varieties of
soybeans for you.
“I note that you wish to have the record of these crops
kept in duplicate form and that the crops will require the

space of an acre or more. The Experiment Station is willing
to grow these crops and keep notes as suggested, and also
furnish you as much as a half gallon of seed of each variety
for chemical purposes. In return, the Experiment Station
should have from you a duplicate chemical analysis of
beans sent you and the privilege of using this information in
whatever way the Experiment Station should see fit.
“It may be more convenient for this station to use
smaller plots than suggested in your letters. Will this
inconvenience the work in any way, in case the size of the
plots is changed?
“I should also have a germination test made of the seed
that I am to plant.
“The Station has plenty of the Mammoth Yellow variety
for the check plots.
“Yours truly, Associate Agriculturist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Associate Agriculturist &
Recorder, Agricultural Department, Experiment Station,
Alabama Polytechnic Inst., Auburn, Alabama.
727. Morse, W.J. 1917. Re: Sending you 15 pounds each of
the Ito San, Haberlandt, and Tokio varieties of soy beans.
Letter to Mr. C.M. Hume, Field Agent, Murfreesboro, Agric.
Exp. Station, Univ. of Tennessee, Knoxville, TN, March 22.
1 p. Typed, without signature (carbon copy).
• Summary: “Dear Sir: Your letter of March 17, requesting
seed of varieties of soy beans, has been referred to this office
for attention concerning your request for varieties of soy
beans. I am taking pleasure in sending you 15 pounds each of
the Ito San, Haberlandt, and Tokio varieties.
“Very truly yours, Scientific Assistant.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Scientific Assistant, Forage Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
728. Wallaces’ Farmer. 1917. Boys’ corner: Soy beans.
42(13):586. March 30.
• Summary: A brief outline of the history, uses, varieties,
culture, harvesting and handling of soybeans. “Those of the
boys who have time to experiment this summer should plant
a small plot of soy beans.”
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“Soy beans are good for two things. They are good for
hay and they are good for seed. The hay, pound for pound, is
practically as good as alfalfa or clover hay. The seed when
ground is practically equal, pound for pound, to oil meal or
cottonseed meal. Soy beans have not replaced clover and
alfalfa in this section of the country, for the reason that it
costs more to produce a ton of soy bean hay than it does of
clover or alfalfa hay. You have to go to the extra expense of
preparing the seed bed and buying seed every year, with soy
beans, whereas, a stand of alfalfa will oftentimes last five
years...”
Ito San is the most common variety in the central part of
the corn belt. “The Black Eyebrow and the Manchu are two
other varieties which take about 100 or 110 days from time
of planting to mature.”
“Soy beans are more or less a freak crop in the corn belt
at present, but there is a chance of their becoming more and
more popular every year. Why not buy a peck of the seed to
experiment with?” Address: Des Moines, Iowa.
729. Helper, G.Y. 1917. Soy beans have many virtues.
Orange Judd Farmer 62(13):19. March 31.
• Summary: The varieties to be used for hay and seed are
mentioned, and it is pointed out that by planting soybeans
the soil was so improved that clover could be grown where
before it was impossible.
“In my many years’ experience with farm crops and
problems there is no crop, after wheat and corn, which
appeals to me like the soy bean. It is a crop that thrives on
the lighter soils and may be worked in between other farm
crops as the planting can be done just after corn and the
harvesting just before husking time, when other work is
not pushing. I have raised the crop for nine years and after
various trials find the following method most satisfactory:
“Fit the soil as for corn and plant immediately after corn
is in with a disk drill, 30 inches apart, being very careful not
to cover more than 1 inch. Harrow with light drag before any
sprouts start. When plants are about 3 inches high cultivate
with an ordinary cultivator by running one gang between
each two rows. In this way we span every other row, shifting
rows for the second cultivation, which we find sufficient on
our soil. Experience has shown that this method will increase
the yield about one-third over solid planting.
“The thickness of planting should be regulated by the
variety and their habits of growth. For the medium yellow
[Medium Yellow] variety 1 inch [between plants] in the row
is not too thick.” Address: St. Joseph County, Indiana.
730. Fain, John R.; Vanatter, P.O. 1917. Soy beans and
cowpeas. Georgia State College of Agriculture, Extension
Circular No. 46. 8 p. March.
• Summary: Contents of the section on soy beans: History.
Description of plant. For food and oil. Seeding in corn.
Hay. Soy beans for silage. A grazing crop for hogs. Soil

requirements. Inoculation. Seeding. Drought resistance.
Varieties. Varieties grown for less than three years: Edward,
Cloud, Jet, Tokio. Difficulty in production (rabbits,
the pods burst upon maturing). Methods of harvesting.
Recommendations.
Table 1, titled “Variety test, soy beans–Average of three
years” (p. 4) lists the following varieties: Virginia, Black,
Mammoth Yellow, Wilson, Pekin, Haberlandt, Brown,
Tarheel, Acme, Hollybrook, Ito San Yellow. For each variety
is given: Yield of seed and of hay. Date harvested for hay,
for grain. Days to mature. The highest seed yield came from
Virginia (21.81 bushels/acre), followed by Black (15.41) and
Mammoth Yellow (14.85). The highest yield of hay cane
from Black (2.03 tons/acre), followed by Mammoth Yellow
(1.92) and Acme (1.80). The earliest variety is Ito San
Yellow (94 days). “Some of the dwarf kinds that have been
tried, mature much earlier but give very poor yields. The
early Dwarf Green was tried out for three years and gave a
yield of slightly over one-half ton of hay per acre, and a yield
of grain correspondingly low. Ordinarily these very early
sorts will not be used” (p. 4).
A table at the end of the article gives a comparative
analysis of the chemical composition of soy bean and
cowpea grain and hay. Address: 1. Prof. of Agronomy; 2.
Instructor in Agronomy. Both: Athens, GA.
731. Jenkins, E.H.; Street, J.P.; Hubbell, C.D. 1917. Tests
of soy beans, 1916. Connecticut Agricultural Experiment
Station, Bulletin No. 193. 10 p. March.
• Summary: Contents: Soy bean oil: Meal, seed, forage
(yield and composition of 17 soybean varieties). Soy beans
as green manure. Cow peas. Suggestions for growing soy
beans. What uses can be made of soy beans in Connecticut.
Note on the plant food in a corn crop.
“During 1916 a considerable number field tests of soy
beans have been made by farmers in this State. The County
Agents of the Extension Department of the Agricultural
College have placed and superintended these tests... The
purpose of this bulletin is to record the results of the Station’s
tests at Mount Carmel in 1916 and certain other data which
concern the soy bean crop.
“There are four products derived from this crop, one
or more of which give it importance in different sections of
the country. These are the oil, the oil cake or meal, the seed,
and the forage, which is used either for hay, ensilage, soiling
cattle, or as a green manure.”
A table on (p. 5) shows the yield and composition of 17
soybean varieties grown at Mt. Carmel in 1916. The varieties
are: Ito San, Cloud, Swan, Morse, Hollybrook, Wilson,
Ohio 7496, Manchuria, Arlington, O’Kute [Okute], Wing’s
Mongol, Medium Green, Ebony, Kentucky 10, Kentucky 11,
Kentucky 24. The fresh yield of forage averaged 9,839 lb/
acre (maximum fresh yield was 13,590 lb/acre from O’Kute),
and the water-free yield averaged 2,600 lb/acre (maximum
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water-free yield was 3,325 lb/acre from Medium Green).
“The yields in almost all cases are disappointing.” Includes
many smaller tables showing yields and composition of soy
beans. A photo (on the front cover) shows a man standing in
a field of soy beans. Address: 1. Director of the Station and
Treasurer, New Haven, Connecticut; 2. Chemist in Charge;
3. Asst. Plant Breeder.
732. Prince, Ford S. 1917. The soy bean in New Hampshire.
New Hampshire Agricultural Experiment Station, Bulletin
No. 181. 20 p. March.
• Summary: Contents: Introduction. Description of the
plant. Reasons for growing soy beans. Soils and fertilizers.
Inoculation. Seeding the crop. Soy beans mixed with corn
(“Many farmers have tried to grow soy beans and corn mixed
in the same rows for silage. On account of the difference of
the size and shape of the seeds it is hard to secure a uniform
stand of either one”). Cultivation. Harvesting. Soy bean
yields (as forage). Feeding value of soy beans. Varieties.
Other uses of the soy bean: As a soiling crop, as a seed crop,
as a human food, as a crop for soil improvement.
“The purpose of this bulletin is to describe methods
of growing and harvesting the soy bean, to discuss ways in
which our farmers may use it, and to report some field trials
of varieties, inoculation and fertilization which may have
been made at the Experiment Station during the past few
years.”
Tables I and II show variety characteristics of soy
beans: Kentucky, Wisconsin Early Black, Black Champion,
Guelph, Swan, Manhattan, Medium Yellow (Connecticut),
Hollybrook, Ebony, Haberlandt, Mammoth, Medium Yellow
(B.P.I.), Wilson, Manchu, Black Eyebrow, Ito San.
Table I gives for each variety: Color of seed, color of
seed scar [hilum], weight of 100 seeds, color of pubescence,
color of bloom [flower], character of foliage (ranges from
fine to coarse). Table II gives: Number of days until first
bloom, number of days until first pods, number of days until
fully podded, stage of maturity at cutting–112 days after
planting.
Table III–Effect of inoculation on green weight per
acre: Inoculated–7.192 tons. Uninoculated 4.672 tons. Table
IV–Soy Bean Yields and Analyses, gives the yield and
constituents of sixteen varieties; and Table VII–Digestible
Nutrients in 100 Pounds, compares soybean hay with alfalfa
hay, red clover hay, and timothy hay.
Concerning yields: “The highest green weight per acre
recorded is slightly over 10 tons, with an average for 16
varieties of over 8 tons. The highest yield of dry weight per
acre is slightly over 2.6 tons, with an average of 2.15 tons.
The inoculated plot of soybeans gave 7.192 tons in green
weight to the acre, while the uninoculated plot gave 4.672
tons, thus representing a gain of 2.520 tons per acre due to
inoculation.
Concerning use as a human food (p. 19): “Although the

soy bean has not been in general use as a human food, it is
highly nutritious and is at present on the market in the larger
cities for human consumption on account of the prevailing
high prices and scarcity of field beans. It is not as palatable
at first as the ordinary bean, but there is no doubt that our
people can acquire a taste for it. The bean is prepared by
either stewing or baking. It requires considerably longer to
cook the soy bean than other beans.”
Photos show: (1) Soy beans uninoculated and inoculated
(front cover). (2) Plant of Medium Yellow soy beans with
leaves removed to show pod formation (p. 3). (3) Roots of
soy bean showing nodules. “A veritable nitrogen factory”
(p. 5). (4) A man standing in a field of Medium Green soy
beans (p. 7). (5) Men standing in a field of uninoculated
and inoculated soy beans (p. 9). (6) Two large heaps of
inoculated and uninoculated soy beans after harvesting. The
inoculated heap is larger (p. 10). (7) A man standing in a field
of corn and soy beans grown together. “Good soy beans can
be produced in corn if conditions are favorable” (p. 11).
Note: This is the earliest document seen (Oct. 2004) that
mentions the soybean variety Wisconsin Early Black.
733. Vinall, H.N. 1917. Foxtail millet: Its culture in the
United States. Farmers’ Bulletin (USDA) No. 793. 28 p.
March. See p. 21-22.
• Summary: “The name millet is applied to a number of
cultivated annual grasses, some of which are used largely
as forage crops and others as cereals... The main groups, as
shown in Table I, are foxtail millet, proso (or broom-corn
millet [broomcorn]), penicillaria (or pearl millet), barnyard
(or Japanese) millet, and ragi (or finger millet).”
Table I gives the common and scientific names of ten
groups of millets. Where there are synonyms, the preferred
name is given first, both in the common and botanical
names: (1) Foxtail millet, Italian millet: Chaetochola italica
(L.) Scribner, Setaria italica Beauv. (2) Proso, broom-corn
millet, hog millet, Russian millet: Panicum miliaceum L.
(3) Barnyard millet, Japanese millet, Sanwa millet, billiondollar grass: Echinochloa frumentacea (Roxb.) Link,
Panicum frumentaceum Roxb. (4) Pearl millet, penicillaria,
cat-tail millet, Egyptian millet: Pennisetum glaucum (L.) R.
Br., Pennisetum typhoideum Rich. (5) Ragi, finger millet,
coracan: Eleusine coracana (L.) Gaertn. (6) Shama millet,
jungle rice: Echinochloa colona (L.) Link. (7) Texas millet,
Colorado grass: Panicum texanum Buckl. (8) Kutki millet:
Panicum psilopodium Trin. (9) Koda millet: Paspalum
scorbiculatum L. (10) Little millet: Panicum milliare
Lamarck.”
The section titled “Growing millets in mixtures with
legumes” (p. 21-22) discusses soy beans. “Millets are
sometimes used in mixtures with cowpeas or soy beans as
a soiling or hay crop for dairy cows. This practice is more
often followed in the Southern States than in those farther
north... care must be used in selecting the varieties of
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millet and cowpeas or soy beans, so that the
two constituents of the mixture will arrive
at maturity at about the same time.” With
Common millet, use an early variety of soy
beans. With the German millet, use Peking or
Wilson soy beans.
“Mixtures of millet and legumes produce
a hay of better quality than the millet alone,
so far as feeding value is concerned, since the
legumes add the necessary protein element to
the hay.” Most of the mixtures are broadcast
by hand and covered with a harrow–especially
if labor is scarce and the time for seeding is
short. In the more humid districts, use 1215 pounds of millet with 45-60 pounds of
soy-bean seed. In the semiarid districts, 8-10
pounds of millet with 40-45 pounds of soybean seed is better.
Experiments have shown that better
yields are obtained in most cases where
the two crops are grown separately–rather
than mixed. After harvesting, they can be
fed alternately or mixed at feeding time, to
obtain the same advantage in feed quality.
Address: Agronomist, Office of Forage-Crop
Investigations [USDA].
734. Williams, C.G.; Park, J.B. 1917.
Soybeans: Their culture and use. Ohio
Agricultural Experiment Station, Bulletin No.
312. p. 577-600. March. [3 ref]
• Summary: This bulletin consists of two articles: “Soybean
Culture” by Williams, and “Uses of Soybeans” by Park. The
latter, which contains extensive information on soyfoods,
is an extract of Park’s paper titled “Soybeans as Human
Food. Palatable Dishes Made from a Comparatively New
Legume”; it was printed in Ohio Agricultural Experiment
Station Monthly Bulletin 2(9, whole no. 21):299-303. Sept.
1917.
Contents: I. Soybean culture. Introduction: Production
in Ohio, place. Climate and soil requirements: Climate, soil,
fertilizers, inoculation. Seeding and cultivation: Seed bed,
time of seeding, manner of seeding, depth seeding, rate of
seeding, cultivation. Harvesting: For hay, for silage, for seed
(“The best implements for cutting soybeans for seed are the
mowing machine with side-delivery attachment, the self-rake
reaper and the grain binder.”), threshing. Varieties: For seed
production, for hay. The effect of soybeans in crop rotations.
Tables show: (0) Acreage planted to five legumes
in Ohio. Red and alsike clover: 880,676 acres (No. 1).
Soybeans: 4,921 acres (No. 4). (1) Rate of seeding and yields
of soybeans in Ohio from 1909 to 1916. Best rate–3 pecks/
acre–gave 6-year average yield of 3,540 lb/acre of beans. (2)
Description of 25 varieties: Amherst, Auburn, Cloud, Ebony,

Elton (Chestnut)* (* = The Elton was first sent out by the
U.S. Department of Agriculture under the name of Chestnut),
Habaro, Hollybrook, Ito San, Ito San 17268, Manchuria,
Medium Green, Mongol, Mikado, Ohio 7491, Ohio 7496,
Ohio 9001, Ohio 9016, Ohio 9035, Ohio 9100, Ohio 9110,
Sable, Shingto, Taha, Wing’s No. 1, Yosho. The five highest
yielders of grain are: Ohio 9016 (29.22 bu/acre, 5 year
average), Ohio 7496, Elton, Ito San 17268, and Shingto.
(3) Yields of grain and straw of these 25 varieties. (4)
Variety tests at the county experiment farms (yields of 8
varieties). (5) Soybean hay test (yields of 10 varieties, 19121916). (6) Wheat yields following crops of corn, soybeans
(the highest), potatoes, or oats.
Part II. Uses of soybeans. Introduction. Use for animal
food: Hay, grain, soiling crop. Special uses and products:
Soybean meal, soybean oil. Use for human food: Soy sauce,
soybean milk, use of the whole beans.
Concerning soymilk and tofu (p. 300): “If a small
amount either of acid or of magnesium or calcium salts is
added to the liquid [soybean milk], or if it is allowed to stand
until sour, a curd is formed which settles out, leaving a clear,
yellowish, watery liquid. The grayish white curd can be
drained, pressed and eaten like cottage cheese. When salted
and fried it is palatable, and can be used as a salad. This bean
curd is the tofu which is so extensively eaten in the Orient. It
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is made fresh every day, and is as staple an article of diet of
Oriental peoples as bread is of ours. As used by the Japanese
these cakes contain 83 to 88 percent of water, 7 to 11 percent
of protein and 4 to 5 percent of fat.”
Concerning use of the whole beans: “When properly
roasted and prepared, the ripe soybean makes a good
substitute for coffee, equal to many of the cereal preparations
on the market” (p. 302).
Photos show: (1) A soybean plant with its leaves
removed to show pods (front cover). (2) A field of soybeans,
with about half the leaves fallen, ready to be cut for seed
(opposite p. 581). (3) Root system of a soybean plant with
“numerous nodules in which nitrogen-fixing bacteria live”
(p. 583).
Tables show: (7) Percentage composition and
digestibility of soybean meal (pressed, or extracted) and
other foodstuffs [oil meals and feed grains] for comparison.
(8) Quantity and value of imports of soybeans, soybean cake,
and soybean oil into the United States, 1910-1915.
Bar charts show (p. 600): (1) Pounds of digestible
protein in 100 pounds of 14 food materials; soy beans are
highest at 28.3 lb. (2) Pounds of digestible protein and
digestible carbohydrate that one dollar will buy in the form
of the same 14 food materials; in the form of soy beans,
it will buy the most digestible protein (9.43 lbs at 3 cents/
pound) and the 4th most digestible carbohydrate (after corn
meal, rice, and wheat flour). Address: Wooster, Ohio.
735. Williams, C.B. 1917. Re: Name of the manufacturer at
Baltimore who is using Mammoth Yellow soybeans to make
pork and beans. Letter to Prof. W.J. Morse, Bureau of Plant
Industry, Washington, DC, April 2. 1 p. Typed, with signature
on letterhead.
• Summary: “Dear Morse: We have just received your letter
of March 31 giving us the name of the manufacturer at
Baltimore who is using Mammoth Yellow soybeans to make
pork and beans. We would be glad if you would supply us
with the names of others who are using soybeans in any way
to make human foods. We wish to keep as closely in touch
with the situation as possible as it will help us to help our
people who are interested in the growing of soybeans.
“Yours very truly,... Chief, Division of Agronomy.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec.
2016. Address: Chief, Div. of Agronomy, North Carolina
Experiment Station.
736. Morse, W.J. 1917. Re: Variety test with soy beans.
Letter to Prof. C.A. Mooers, Tennessee Experiment Station,

Knoxville, TN, April 3. 2 p. Typed, without signature (carbon
copy).
• Summary: “Dear Prof. Mooers: Referring to our previous
correspondence relative to a variety test with soy beans, I
am inclosing a plan of this experiment. The varieties are
not arranged numerically, as you will note, but are arranged
according to maturity, leading from the earliest up to the
latest. A four-rod row is given each number and the entire
series is to be run in duplicate.
“To obtain full information it is perhaps advisable to cut
one-half of each row, that is, two rods, for forage, and leave
the remaining two rods for seed yield. This method, although
on a small scale, will give us a relative comparison of each
number with regard to its forage and seed value.
“Of those varieties showing most promise for seed yield,
analyses for oil and protein content will be made.
“I am sending to-day four ounces of seed of each of the
varieties and four pounds of seed of the Mammoth Yellow
for the check row. Notebooks having printed forms for note
taking are being prepared and will be sent you in the near
future.
“This test, I feel confident, will afford both the station
and this office much valuable information and possibly give
us new high oil and seed yielding strains of this crop.
“If time will permit, I plan to visit the tests some time
during the growing season.
“Very truly yours, Scientific Assistant.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Scientific Assistant, Forage Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
737. Grantham, A.E. 1917. Soils and field crops: Grow a few
soy beans. Practical Farmer 113(8):164-65. April 15.
• Summary: “There is no crop that can be grown in this
climate that will produce from an acre of land in three
months from time of planting as much protein as the soy
bean. The crop matures in 90 to 110 days, thus avoiding the
risks of winter as in the case of alfalfa.”
“It is advisable for the beginner to grow the beans
in rows and cultivate them. In this manner less outlay is
required for seed and a knowledge of the requirements of the
plant more readily acquired. The hay made from soybeans
grown in rows is generally a little coarser than when sown
solid. Cattle and horses, however, relish it so none is wasted.
Every stock farmer should grow the soybean for a trial at
least.”
“The best known varieties for hay making are Wilson,
Ebony, and Ito San. The Wilson makes the largest growth...
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The Mammoth Yellow is a Southern variety that makes a
large growth, but is very late in maturing, and the stems
are quite coarse. The Medium Green is another well known
variety and is particularly well adapted to the short summers
of the Northern States.”
Note: A photo on this page (related to a different article
titled “The disking of land before plowing”) shows a farmer
using a tractor to plow a field–not of soybeans. Address:
Philadelphia, Pennsylvania.
738. Wolf, F.A. 1917. Re: Request for black eye brow [Black
Eyebrow] soy beans. Letter to Mr. W.J. Morse, Forage Crop
Investigations, Bureau of Plant Industry, Washington, DC,
April 24. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Sir: I should appreciate it very much
if you could send us for some experimental work three of
four pounds of black eye brow [Black Eyebrow] soy beans.
Address them and the bill for the same to this department. If
it can be arranged so that they reach us within a few days, it
will facilitate matters very much since it is now time to plant
this crop in this section.
“Yours very truly,...
[Handwritten] “P.S. If you have plenty, five lbs. could be
used by us.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Dep. of Botany and Plant Pathology, North
Carolina Experiment Station.
739. Morse, W.J. 1917. Re: Sending seed of the Black
Eyebrow soy bean. Letter to Mr. F.A. Wolf, Experiment
Station, Raleigh, N.C., April 26. 1 p. Typed, without
signature.
• Summary: “Dear Sir: Replying to your letter of April 24,
requesting seed of the Black Eyebrow soy bean, I am taking
pleasure in requesting that 5 pounds of this variety be sent
you. No cost is attached to the seed or the sending of it.
“Very truly yours,... Scientific Assistant.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. North Carolina. Box 26.
P.I. 66, Entry 68.
Sent to Soyinfo Center by Matthew Roth, Dec. 2016.
Address: Scientific Assistant [Bureau of Plant Industry,
Washington, D.C.].
740. Orange Judd Farmer. 1917. Soy bean and cow pea

varieties. 62(17):6. April 28.
• Summary: “The leading varieties of soy beans for seed
yield in central Illinois found in a series of tests since 1903
are Haberlandt, Hong Kong, Chestnut, Amherst, Ebony,
Sherwood, and Nuttall... For those who grow soys for seed
and straw to return to the land, it is interesting to note the
varieties that gave the highest yield of straw for a period of
six years are Meyer, Hong Kong, Sherwood, Haberlandt,
Swan, and Nuttall.
“For southern Illinois the Medium Yellow is considered
the best early variety of soy beans. Ebony is a desirable
late variety... The average yields of different varieties of
soy beans in the south part of the state have been 6.5 to 16
bushels per acre...”
741. A.K. [FC 30.761]: New U.S. domestic soybean variety.
1917. Seed color: Yellow (straw), hilum pale.
• Summary: Sources: Burlison, W.L.; Allyn, O.M. 1917.
“Soybeans and cowpeas in Illinois.” Illinois Agric. Exp.
Station, Bulletin No. 198. 20 p. April. See p. 7. A.K. has been
tested for seed yield since 1914, when it gave 20.0 bushels/
acre.
McC., J.W. 1919. “Utilization of the soy bean crop:
It is valuable for all kinds of stock.” Orange Judd Farmer
66(14):536, 555. April 5. See p. 536. In Illinois, the A.K.
matures later than the Early Brown, Ito San, or Medium
Yellow soy bean varieties.
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 162. “Introduced from Manchuria about 1912. Plants
stout, erect, bushy, maturing in about 110 days; pubescence,
tawny and gray; flowers purple, 50 to 55 days to flower;
pods 35 to 45 mm. long, 8 to 9 mm. wide, 6 to 7 mm. thick;
number of seeds, 2-3; seed straw yellow, 7 to 8 mm. long, 6
to 7 mm. wide, 5 to 6 mm. thick; hilum light brown; germ
yellow; oil 19.2%; 159,000 to the bushel.”
Woodworth, C.M. 1929. “Illini soybeans.” Illinois Agric.
Exp. Station, Bulletin No. 335. p. 545-56. Aug. See p. 547.
The A.K. has been facetiously called “All Kinds” because, as
commonly grown, it is a mixture of so many types.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 8-9. A.K. [FC 30.761] is in the USDA
Germplasm Collection. Maturity group: IV. Year named or
released: by 1917. Developer or sponsor: E.J. Kinney, Lucas
Paint Company, New Jersey. Literature: 05. Source and other
information: ‘A.K.’ from northeast China in 1912 by the
Lucas Paint Company, New Jersey. ‘A.K. [FC 30.761]’ was
received by the USDA in 1940 as ‘A.K.’ from Young and
Conway, Morganfield, Kentucky. Prior designation: None.
Address: USA.
742. Burlison, W.L.; Allyn, O.M. 1917. Soybeans and
cowpeas in Illinois. Illinois Agricultural Experiment Station,
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Bulletin No. 198. 20 p. April.
• Summary: Contents: I. Soybeans. Introduction. Soil
and climatic requirements. Plant characteristics. Culture.
Inoculation. How soybeans are harvested. When to cut
soybeans. Variety trials for central Illinois–Tests at Urbana in
Champaign County. Variety trials for southern Illinois–Tests
at Fairfield, in Wayne County. II. Cowpeas.
Page 3: “The soybean has rapidly gained popularity in
Illinois during the last ten years because it fits so well into
systems of farming when clover fails, and because it thrives
in this climate under soil conditions which either exist or
which the farmer can provide.
“Soybeans may serve a variety of purposes, but up to
the present time the crop has been cultivated primarily for
seed production. On a more or less limited scale it will be
found profitable for soiling cattle or sheep. As a hay crop it
is satisfactory for most classes of live stock. When pastured
by hogs and cattle, it gives profitable returns. When clover
fails, soybeans may be grown as a green manure for soil
improvement.
“For years the soybean has been cultivated in Japan
and China, mainly for human food and for oil. It was first
cultivated in the United States in 1829, but was little known
until 1854.”
“Inoculation (p. 5): It is usually advisable to inoculate
soybeans. The surest way to accomplish this is by means of
well-infected, natural soil, collected where soybeans have
grown with an abundance of root nodules. Soybeans are not
cross-inoculated by bacteria from other legumes.
“The glue method of inoculation, first suggested by this
station, has been found very satisfactory. Prepare a solution
by heating one gallon of water and six ounces of glue.
Moisten the soybeans with the mixture and sift over them
well-pulverized, infected soil. Apply sufficient dirt to give a
thin coating for each seed. Stir until the seeds are practically
dry, and plant within a day or two.
“Inoculation may be accomplished by drilling 100
pounds of soil per acre with the seed, or by broadcasting 500
to 1,000 pounds of infected soil after the ground is plowed
and before the seed bed is prepared. For general practice, the
Illinois Station does not recommend commercial cultures for
inoculation of soybeans or other legumes.”
Page 6: “Soybean variety tests at Urbana were
systematically started on the University South Farm in
1903. The seeding has been done with an ordinary grain
drill, the seed openings being closed so as to place the
drill rows 24 to 32 inches apart.” 30 to 40 pounds of seed
per acre are sufficient if the beans are planted in rows. In
central Illinois, the leading varieties for seed production are
Haberlandt, Hong Kong [Hongkong], Chestnut, Amherst,
Ebony, Sherwood, Meyer, and Nuttall. “Ebony is a standard,
consistent-yielding, medium-late variety. Medium Yellow,
altho not a high-yielding variety in seed, is an early type, and
for this reason it is usually planted when winter wheat is to

follow soybeans.”
Table 2 shows the average yields from 34 soybean
varieties grown at Urbana from 1903 to 1916. The varieties
are: Medium Green, Ebony, Ito San, Ogema [Ogemaw],
Haberlandt, Black, Amherst, Chestnut, Swan, Meyer, Hong
Kong [Hongkong], Wilson, Tashing, Nuttall, Sherwood,
Medium Yellow, Flat King, Holly Brook (also spelled
Hollybrook), Early Yellow, A.K. (first tested in 1914),
Early Yellow Dwarf, Early Black, Habaro, Merko, Pingsu,
U.S.D.A. No. 16786, Jet, Early White, Ito San Northern,
Early Yellow Northern, Medium Green Northern, Brownie,
Acme, Yellow. The highest yield in one year from any
variety (Chestnut) was 32.2 bushels/acre. The best overall
yielders were Haberlandt, Chestnut, Hong Kong, and A.K.
Table 4 shows yields of hay from 22 soybean varieties
tested at Urbana from in 1904, 1905, 1914, 1915, 1916. The
highest yield in one year from any variety (Hong Kong)
was 2.65 tons/acre. The top yielders were Medium Yellow,
Meyer, Late Yellow, and Early White. Table 6 shows the
yields of straw from 32 soybean varieties. A similar set of
6 tables is given for the results at Fairfield. “Cowpeas are
rather unsatisfactory for central Illinois compared with
soybeans. They are also distinctly less desirable for southern
Illinois, except on poor, unfertilized, sour soil...” Table 14
shows the characteristics of 27 different soybean varieties
(listed alphabetically): Shape and size of plants, size of pod,
shape of seed, color of seed, days for plant to reach maturity,
general remarks.
Note: This is the earliest document seen (Nov. 2020) that
clearly mentions the soybean variety A.K. Address: 1. Assoc.
Chief in Crop Production; 2. First Asst. in Crop Production.
743. Mansfield, O.W. 1917. Growing soybeans with corn.
Purdue Agriculturist (Indiana) 11(7):22, 53. April.
• Summary: Contents: Introduction and varieties. Method
of planting. Cultivation. Harvesting. Results of feeding
(ensilage to beef cattle and dairy cows). “The soybean
has been growing in popularity in the corn belt since it
was introduced about ten years ago. There are two very
good reasons for this growth: (1) It is a soil renovating and
leguminous crop; (2) It is needed to furnish the protein to
balance the fat and carbohydrate of the corn. For this it is
competing with the high priced concentrates, cottonseed
meal, linseed meal, tankage, and wheat middlings.”
“Last season several farmers in my home community
grew soybeans in the row with corn. The Hollybrook variety
was used principally and gave the best success because it
stands up better, does not shatter badly, is a heavy yielder,
and matures with the corn.” Address: Class of 1918.
744. Cauthen, E.F. 1917. Re: Request for soybean varieties
for testing. Letter to Mr. W.J. Morse, Bureau of Plant
Industry, Dep. of Agriculture, Washington, DC, May 3. 2 p.
Typed, with signature on letterhead.

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 362
• Summary: “Dear Sir: I am asking you to let me have, if
you can spare them, about a quart of each of the following
varieties of soybeans. I find that my seed of them seem to
be somewhat mixed, and I desire to get seed that is true
to name. If you have not seed of all these varieties, I shall
appreciate such varieties as you may have. The varieties that
I need are Arlington, Edward, Ebony, Black Beauty, Morse,
Barchet and Wilson.
“I should be glad to include in my variety test again Ito
San, Early Black or Buckshot, Shanghai and Medium Green.
You may also include Riceland, if you think this variety
suited to our Southern conditions.
“I am anxious to make a comparison of those varieties
that are semi-vine [semi-viny] in habit of growth, for the
purpose of making hay. Some years ago we had a variety that
came from Eastern China which was very late, but which, as
I remember it, was so much inclined to the vine habit that the
plants fell down almost as much as peavines [cowpea vines].
My records have it under the name of Peking. If you have
any seed of this variety, or something similar to it, I shall be
glad for you to include about a quart of seed of it.
“It may be that you have some varieties that offer
promise to the extreme South. If so, I have space for about
three or four plots, and will be glad to include them in the
variety test for seed.
“Thanking you in advance for a prompt shipment of
same, I am
“Yours truly, Associate Agriculturist and Recorder. EFC/
PJ”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Associate Agriculturist &
Recorder, Agricultural Department, Experiment Station,
Alabama Polytechnic Inst., Auburn, Alabama.
745. Hoard’s Dairyman. 1917. Soy beans. 53(15):641. May
4.
• Summary: This is a long excerpt from USDA Bulletin No.
439 [by Piper & Morse, 1916, titled “The soy bean, with
special reference to its utilization for oil, cake, and other
products”]. Photos show: (1) A field of soy beans (rows
42 inches apart) at a soy bean nursery at Redfield, South
Dakota. (2) Seeds and pods of seven common varieties of
soy beans: Guelph, Ito San, Buckshot, Austin, Hollybrook,
Mammoth, Haberlandt. (3) A Glycine hispida plant, with
leaves intact. (4) A Mammoth variety of soy bean plant. (5)
“Keystone harvester in operation in a field of Haberlandt soy
beans. There are also other makes of soy bean harvesters.”
A man is driving two horses pulling the harvester. Address:

Secretary of Agriculture.
746. McClelland, C.K. 1917. Farms and farmers: Making
pork on pasture. Atlanta Constitution (Georgia). May 6. p.
A8, A11.
• Summary: The section titled “Temporary pastures” states:
“Lot 1.–Planted Oct. 1, rye, oats, rape, grazed Jan.-March.
Planted April 1, early corn, Ito San soybean, grazed JulyAug.”
“Lot 4.–Planted April 1, early corn, medium early
soybeans or cowpeas, grazed Aug.-Sept...” Also discusses
alfalfa and peanut pasture. Address: Prof. and editor,
Experiment, Georgia.
747. Thompson, Alice R. 1917. Chemical studies of the
efficiency of legumes as green manures in Hawaii. Hawaii
Agricultural Experiment Station, Bulletin No. 43. 26 p. May
7. [8 ref]
• Summary: Table II (p. 5) gives the weight and nitrogen
content of one seed, and the moisture content, of 32 legume
seeds, including five varieties of soy beans: Virginia,
Otootan, Riceland, Barchet, and Wilson–plus cowpeas,
Sunn hemp, kulthi (Dolichos biflorus), and German lupine
(Lupinus hartwegii). Table III (p. 7) gives a comparison of
the ammonia, nitrate, and nitrite nitrogen in check soils with
that in soils on which legumes (including numerous soy
beans) had been grown.
The section titled “Composition of legumes” (p. 11-19)
notes that a number of legumes, such as the cowpea and
soy bean, “developed spherical pealike nodules.” Table VII
(p. 13) lists the percentage of nitrogen (water-free basis) in
above-ground parts of 32 legumes on station soil and kunia
soil. Table VIII (p. 14) shows the percentage of nitrogen in
the roots (water-free basis) of the same 32 legumes on the
same 2 soils. Table IX (p. 15) lists the percentage of nitrogen
in the whole plant (water-free basis) of the same 32 legumes
on the same 2 soils. Table X (p. 16) gives the percentage
of nitrogen in the whole plant (fresh material) of the same
32 legumes on the same 2 soils. Table XI (p. 17) lists the
percentage of moisture in the whole plant (fresh material)
of the same 32 legumes on the same 2 soils. Table XII (p.
17-19) shows the weight (in grams) of nitrogen in the whole
plant of each pot, and in the above-ground parts (foliage) and
roots of the same 32 legumes on the same 2 soils. Table XIII
(p. 20) shows the nitrogen in various plants grown on station
soil. Related tables appear on pages 22-24.
Summary: “(1) The nitrate content of soils in which
legumes are growing is low as compared with unplanted
check soils, owing possibly to absorption of nitrates by
roots of the growing plants. (2) Where a large amount
of leguminous growth is turned under to decompose, the
nitrate content of the soil usually is greatly increased... (4)
The nitrogen content of the above-ground parts of legumes,
although more variable than that of roots, was also usually
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greater especially on the station soil... (6) The results of
analyses indicate that the nitrogen of leguminous plants is
gained through atmospheric assimilation and not from the
soil.” Address: Asst. Chemist, Honolulu, Hawaii.
748. Morse, W.J. 1917. Re: Sending soy bean varieties for
testing. Letter to Prof. E.F. Cauthen, Agricultural Experiment
Station, Auburn, Alabama, May 8. 1 p. Typed, without
signature (carbon copy).
• Summary: “Dear Sir: In reply to your letter of May 3,
requesting certain varieties of soy bean seed, I am taking
pleasure in sending you to-day 2 pounds each of the
Arlington, Barchet, Wilson Five, Ito San, Medium Green,
Peking, Virginia, and Biloxi varieties. I regret to say that
we have no seed of the Edward, Ebony, Black Beauty,
Morse, Early Black, or Shanghai varieties. It is quite likely
that you might obtain quantities of these from the Missouri
Experiment Station, Columbia, Mo. During my visit to that
station last fall I noted that they had plots of nearly all the
varieties of which you request and I have not the seed.
“You will note from the varieties being sent you that
the Biloxi, Virginia, and Wilson-Five were not mentioned in
your letter. The Wilson-Five is a pure selection made from
the old Wilson three or four years ago, and is a considerable
improvement over the original Wilson. The Virginia is a
vining variety and has found considerable favor in North
Carolina, Virginia, and Georgia.
“We are hoping to obtain some new varieties from the
recent small lots of varieties sent from this office, especially
with regard to the high oil and protein in these strains.
“Very truly yours, Scientific Assistant.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Scientific Assistant [USDA].
749. Hills, J.L. 1917. Concerning alfalfa and soy beans.
Vermont Agricultural Experiment Station, Bulletin No. 204.
p. 40-72. May. See p. 63-72.
• Summary: Contents of the section titled “Soy beans” (p.
63-72): Introduction (and varieties). Culture and planting:
Inoculation, as seed and grain, as a soiling crop, as a hay
crop, as pasturage, soy beans and corn, as silage, as grain.
Vermont trials with alfalfa and soy beans.
“Only the early varieties should be considered for use
here, such as the Early Yellow, Early Brown, Medium Black
and Medium Green, maturing in 75 to 100 days.”
Soy beans were grown successfully in various Vermont
counties as follows (p. 68-72): (1) In Bennington County,
Nov. 1916, as a forage plant for dairy cattle. (2) Franklin

County, March 1916. Ten demonstrations were completed.
Yields: About ten tons per acre green feed when planted
alone; where planted with corn, about the same as corn alone.
The Medium Green variety gave by far the best results, with
Ito San second, and Mammoth Yellow third. How to plant:
With corn most satisfactory. Use three to four quarts of beans
with six to eight quarts of corn. Mix and plant with planter.
Put in silo or feed green or in hay. (3) Orange County, March
1917. “About thirty farmers grew soy beans in 1916. The
results were good enough to warrant further trial. Twenty
reported growing soys in 1915 and 52 intend to grow them in
1917.” The Medium Green and Mammoth Yellow varieties
were used. (4) Washington County, Sept. 1916. “Twelve
successful demonstrations of soy beans and corn grown
together have been planted, totalling somewhat over 180
acres. The main reasons why this makes a good crop for
dairy farms are the actual increases in the protein content
of the silage and in the nitrogen content of the soil removed
from the roots of the bean plant.
“The results of growing soy beans are very noticeable
on the succeeding crop, because of the nitrogen which their
roots leave.” (5) Windham County, Dec. 1916. Variety test.
The following were tested–arranged in descending order of
yields of dry matter per acre: Jet (28,750 lb/acre of green
fodder and 7,107 lb/acre of dry matter), Mongol, Medium
Green, Ohio 9035, Chestnut, Royal, Early Brown, Mikado,
Select Sable [probably Wing’s Extra Select Sable], Wilson,
Mammoth Yellow, Ito San. (6) Windsor County, Nov. 1916.
“Nearly 200 acres of soy beans were planted (by 35 farmers)
either with corn or alone. Practically every farmer who grew
the crop in 1916 expects to grow it in 1917.” Soy beans
planted with corn have been gathered by the corn harvester
without difficulty. Stock like soy beans.
The late Joe Wing, “the Ohio Alfalfa king,” is discussed
on p. 58 of this Bulletin. The variety “Select Sable”
mentioned above is probably “Wing’s Extra Select Sable,”
since we can find no other mention of a variety named
simply “Select Sable.” Address: Burlington, Vermont.
750. Williams, C.G. 1917. The soybean crop: Methods of
culture for this newer legume in Ohio. Ohio Agricultural
Experiment Station, Monthly Bulletin 2(5):139-41. May.
Adapted from Ohio Agric. Exp. Station, Bulletin No. 312,
“Soybeans: Their Culture and Use.”
• Summary: Contents: Importance in Ohio agriculture.
Soil requirements: Soils adapted to soybeans, fertilizers,
inoculation. Seeding and cultivating: Seed bed, time of
seeding, manner of seeding, depth of seeding, rate of
seeding, cultivation, varieties.
“Soybeans occupy an important place in Ohio
agriculture. Approximately 5,000 acres are now devoted
to this annual legume, the largest acreage being reported
from Gallia County. Williams County... produces the largest
quantity of seed...”
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“At the Wooster farm tests have been conducted for 5
years with 10 varieties of soybeans in the production of hay.”
A photo shows a field of Medium Green soybeans on the
farm of the Ohio Agricultural Station. Address: Ohio.
751. Class, Charles F. 1917. Soy beans as a farm crop.
Hoard’s Dairyman 53(19):789, 808. June 1.
• Summary: Contents: Introduction. To replace oats in Corn
Belt. Sowing rape and soy beans. Methods of harvesting.
Grinding and feeding.
The writer suggests profitable uses on the farm for
soybeans. He has observed the Medium Green, Ito San,
and Sable varieties. “The cracked beans and screenings
are fed on the farm. Ground finely, they are fed in a slop to
hogs, thus taking the place of [more expensive] tankage,
middlings, etc. And they are also ground with oats and ear
corn, which mixture, together with a little cottonseed meal,
constitutes our dairy ration.
“Closing without recognizing the soy bean as a source
of human food would be doing it an injustice. The writer
has eaten them, and can only suggest that they be more
fully considered as an article of the human diet. Possibly, if
they were served as a peculiar and delicately prepared dish,
bearing a French name, the results might be more pleasing.”
A photo shows a horse-pulled machine “cutting Ito San
soy beans with the old type rake-off harvester on the Class
farm.” Address: Ohio.
752. Seed World. 1917. Better seed grains and the seedsman:
Tennessee. 3(6):284. June 5.
• Summary: “Regarding the use of better seed in Tennessee,
C.A. Mooers, agronomist of the Tennessee Agricultural
Station, writes The Seed World as follows: “I am sure that
our seedsmen can be of great assistance in getting our
farmers to grow the best varieties and there is much room for
improvement in this respect. Your effort in this direction has
our hearty support. The station’s recommendations are based
on several years of variety trials. not only at the Knoxville
station in east Tennessee and the Jackson station in west
Tennessee, but also on trials on a number of farms, especially
in middle Tennessee. Our recommendations are as follows:...
“Soybeans: Mammoth Yellow (late). Tokio (late). YokoTenn [Yokoten] (medium early). Haberlandt (medium early).
Ito San (extra early).”
753. Finch, F.R. 1917. Soy beans for fall pasture. Rural NewYorker 76:788. June 16.
• Summary: Benjamin Paddock of Boone County, Kentucky,
reports: “We find from experience the Soy bean will do
better than anything else we can grow on thin soil. Prepare
the soil finely; we drill with the grain drill one inch deep,
being very careful to get one bushel and one peck per acre.
We use the Mammoth Yellow, as they give a large amount
of hay, but will not mature seed in this latitude unless the

season is very long.”
In 1916, a year of drought, Mr. Paddock let his cows run
for one hour each day in 8 acres of Soy beans, “gradually
increasing the length of time until they had eaten the plants
quite a lot; left them in until they were satisfied... The cows
cleaned up everything but the stalks... Our cows milked as
though on June pasture. We took cows out Oct. 20, putting
them on silage... in over 25 years’ experience I never had
such a bunch of Winter milkers, all in A-1 condition. We
give the beans the credit... We get two cents per gallon more
than our neighbors owing to the high test. We feel safe, as
Soy beans will carry our cows through the Fall shortage in
pasture.” Address: Ohio.
754. Weekly News Letter (USDA). 1917. Soy beans for seed:
When to plant north and south–Varieties suited to regions–
No danger of overproduction. 4(46):1-2. June 20.
• Summary: “Farmers north of the Potomac and Ohio Rivers
may well plant a much larger acreage to soy beans for seed,
according to the United States Department of Agriculture.
In view of the present and prospective high prices of soy
beans for food and manufacturing there is no likelihood
of overproduction this year. The soy bean also is a soil
improver, and the straw is valuable for feeding purposes.”
“Varieties with yellow seeds are preferred by food
manufactures. The Ito San is the earliest maturing yellow
variety available and yields well in Wisconsin, Michigan,
northern Indiana, Ohio, Massachusetts, Rhode Island, and
Connecticut. In the central and southern parts of the northern
States the Medium Yellow, Mongol, and Mikado are more
desirable sorts.” Address: Washington, DC.
755. Gayle, H.K.; Lloyd, E.R. 1917. Silages for fattening
steers. Mississippi Agricultural Experiment Station, Bulletin
No. 182. 15 p. June.
• Summary: Mammoth Yellow soy beans gave a relative
low yield of silage (4 tons/acre), but the feeding value of a
mixture of equal parts Goliad corn and Mammoth Yellow soy
beans was the highest of all combinations tested. In four lots
of steers the largest profit per steer came from 12 steers fed a
mixture of corn silage and soy bean silage, and this mixture
gave the best return per dollar invested.
Tables show: (1) The cost of production and average
market value of feeds (p. 4). (6) Chemical analysis of feeds
(Incl. Goliad corn and Mammoth Yellow soy beans) (p. 13).
(8) Nutrients consumed per pound of gain. (9) Digestible
nutrient requirements (fold out, p. 15). Coefficients of
digestibility for two silages (p. 15). Address: Agricultural
College, Mississippi.
756. Virginia Department of Agriculture and Immigration,
Bulletin. 1917. The soy bean. No. 118. p. 4-6. June.
• Summary: Contents: Introduction. Soil and climate
requirements. Culture. How soy beans are harvested. When
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to cut soy beans. Varieties (those that have succeeded
in Virginia are Ito San, Hollybrook, and Mammouth
[Mammoth]). Soy bean and products for human food (soy
beans sold commercially as “pork and beans–part or all of
the beans being soy beans,” soy flour, and bread made from
soy flour).
“The soy bean is probably a native of Africa, and was
introduced into the southeastern part of Asia more than 3,000
years ago by ancient travelers between Zanzibar and India,
or Ceylon... It is also known as Soja Bean, Coffee Berry and
Japan Pea.”
757. Carpenter, Frank G. 1917. Peanut crop of the South is
worth millions: Soy bean also a new southern product which
is adding greatly to the food supply of the country. Boston
Daily Globe. July 15. p. SM8. Sunday magazine.
• Summary: This article is mostly about peanuts. “And now
a word or so about the soy bean... This plant... came into
notice at the time of the Russo-Japanese War [1904-05].
“In England a soy flour has been placed on the market
which is composed of one-fourth bean meal and 75 percent
wheat flour. They make biscuits, cakes and bread of this
flour.” The USDA advises the same proportions.
“Soy beans are taking the place of ordinary baked beans
of the United States. A number of the canning factories
were putting them up at the time our war with Germany
was declared. They had bought such a large supply of the
beans of the South that the cottonseed oil mills, which were
crushing them for oil and cake, found a shortage of their
supply, and it was thought that there would not be sufficient
for seed.
“Then the government restricted the use of tin cans for
beans on account of our war demands for tinplate, and the
baked bean canners could not get enough for their products.
This has caused them to release their bean supply, with the
result that the South has had all the seed it needed for this
year.”
Photos show: (1) A small portrait photo of Frank
Carpenter. (2) A soy bean plant with leaves, pods and roots.
(3) Seven named varieties of soy beans, showing pods and
seeds: Buckshot, Haberlandt, Ito San, Hollybrook, Guelph,
Austin, and Mammoth.
758. Carpenter, Frank G. 1917. ‘Tis lowly peanut, that, with
its ally, the soy bean, sinks ships, feeds many: southern crop
suddenly leaps to front as an efficient producer of munitions
and needed foods. Cleveland Plain Dealer (Ohio). July 15.
p. 68.
• Summary: “Who would ever think of a peanut or soy bean
in connection with our munitions plants? They seem as far
apart as Cape Horn and Alaska.
“Either the bean or the nut, in the shape of nitroglycerin,
may sleep in the submarine torpedo, which is to destroy a
great battleship, or it may send a half-ton projectile flying

forth from the mouth of a gun.
“The oil from the peanut also forms an important part
of our food supply, and it has already doubled in value on
account of the war. It is eaten largely in France, where it
competes with olive oil and takes the place of butter and lard.
“We now find that the meal mixed with white flour
makes a palatable and highly nutritious bread, and that
it may be used for crackers and cakes. Peanut butter can
take the place of cow’s butter; and peanut meal, which is
a by-product of the oil, makes the best of stock food [after
soybean meal].
“Both the peanut and the soy bean are crops peculiar to
the south. They are comparatively new and both promise to
have a place close to cotton and corn.
“I shall speak of the peanut crop first. Within the past
few years it has been growing faster than Jonah’s gourd,
which sprang in a night.
“The Texas farmers tell me that peanuts and cotton,
acre for acre, as far as the value of the crops is concerned,
are now running neck and neck with the chances in favor of
the peanut. They are raising the latter on the demonstration
farms and are producing better results every season.
“The Texas industrial congress is offering rewards for
the best yields of peanuts raised after its directions. The
chief prize last year was won by a girl of 14. She raised 230
bushels of nuts and more than two tons of hay on one acre of
ground.
“The hay alone will pay the cost of production, leaving
the peanuts as clear profit.
One of the most important things connected with
peanuts is that they can be grown upon millions of acres that
are now going to waste. They are especially fitted for the
thin sandy cut-over forest lands of the south. These lands are
cheap and they can be cleared and planted at small expense.
The extent of the crop is limited only by the supply of labor
and seed.
“Another important factor in the increase of peanut
production is the fact that the mills for crushing the nuts are
already erected. A large part of the machinery of cotton seed
oil factories can handle peanuts as easily as cotton seed in
the making of oil, and the mills can work on the two crops at
different times of year.
“During my stay here I have visited one of the largest
peanut oil mills of the south. It has a capacity of something
like 2,000,000 bushels per season, and I am told that there
are ten other plants in Texas that cab do quite as much. The
origin of the peanut oil industry in this part of the United
States started with this mill. It came about through the
experiments of Mr. D.S. Cage, a broker of Houston, who
was shipping cotton and rice to the north. Mr. Cage was
the owner of a cotton seed oil mill. He visited it one day
and found that the farmers, who had gathered about, were
discussing the crop situation. One of them was cursing Texas
and saying it was no place for a white man. He said he could
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get no money for his crops and it did not pay to farm.
“Hereupon Mr. Cage broke in: ‘What is the matter with
you? I am paying you good prices for your cotton and rice;
am I not?’
“’Yes. but I ain’t made no cotton and I ain’t raised no
rice. I have been planting goobers. The peanuts grow all
right, but I can’t give them away.’
“’Well,’ rejoined Mr. Cage, ‘if you’ll bring your peanuts
to the mill here, I’ll pay you 50 cents a bushel for all you
have and you can tell your neighbors to do the same.’
“I continue the story as Mr. Cage told it to me. Said he:
“’I had no idea that my bluff would be called and I
thought it was safe anyway. My idea of the peanut crop
came from the few nuts I had seen on the Italian fruit stands,
and I thought I might, perhaps, get a hundred bushels or so,
which I could easily sell again. So I went back to Houston,
leaving the offer open. The next day I get a telephone from
the manager of my mill as ‘There are fifty wagon loads
that came in today,’ he replied, ‘and there’ll be twice that
tomorrow.’ Well, we got 200 tons of peanuts that week and
they kept coming. We got so many that I did not know what
to do with them. I sold some in Texas, and, finally, shipped
the rest to the north.
“’In handling the nuts they were now and then stepped
on and the kernels ground into the floor. I noticed that they
left large grease spots and this made me think of grinding the
nuts into oil and cake, using our own mill for the purpose.
I then looked into the matter and found that peanut oil is
largely used in Europe and in other parts of the world. I also
found that hulling machines could be made very cheaply, and
I had some made for me.
“’I went far enough to see that the oil could be
successfully produced. I then interested other cotton seed oil
men, and finally induced the Fidelity Oil Co. here to put in
machinery, agreeing to furnish the peanuts. I sent them 6,000
tons the first year, and they were handled at a god profit.
Since then the business has steadily grown. The machinery
has been improved, and we have a large peanut oil industry
in Texas’
“But come with me to the big oil mill of Houston and
see how nuts are turned into oil and other products. The
mill covers several acres. It consists of large buildings of
galvanized iron, filled with machinery. As we come near it
we pass wagons bringing the peanuts in from the country.
They are carried in bags of about two bushels each and
are sold in the shells. The bags are emptied into great bins,
which contain thousands of bushels, and the nuts are taken
by conveyors on an endless belt to the top story, where they
pass through the cleaning and grading machines.
“The shells are carried away and blown out much like
the chaff from a threshing machine. The perfect nuts are
carried along on two endless belts of canvas, on each side of
which stand long rows of colored women who pick out any
dirt or shells that may have escaped the cleaning and hulling.

At the ends of the belts the nuts fall into the bags in which
they are kept until they go to the crushing and pressing
machines.
“The nuts used here are little one or two podded nuts,
which, when hulled, have kernels about the size and shape of
a marrow-fat pea. Their shells are thinner than those of the
Virginia nut.
In making the oil the nuts and shells are ground together,
and the meal therefrom is cooked and pressed out. They
have machines which graduate the amount of the shells in
the meal and the cake therefrom has a greater or less feeding
value for stock, according to the amount of shell it contains
“In some of the processes only the kernels are used to
make oil, and there are many grades from crude to refined.
The cake looks like brown sugar. It comes out in slabs
about thirteen inches wide and three feet in length. They are
as hard as stone and are corrugated like an old fashioned
washboard.
“And now a word or so about the soy bean. This plant,
which has been cultivated for ages in China, Japan and
Korea, came into notice at the time of the Russo-Japanese
war [1904-1905]. Europe and America then began to realize
its value as a foodstuff and soil improver, and it is now
being planted all over the south, especially in the boll weevil
districts.
“I have spoken of the soy bean as being valuable on
account of the glycerin made from the oil. This is needed in
our munitions plants and there will be a great demand for it
on account of our war with Germany.
“Two German doctors have recently discovered a
process of making rubber out of the oil, and it may be that it
will form the basis of the motor traffic of our enemy.
“In England a soy flour has been placed on the market
which is composed of one-fourth bean meal and 75 per
cent. wheat flour. They make biscuits, cakes and bread of
this flour. The agricultural department at Washington is
now experimenting on mixing soy meal [soy flour] with
wheat, corn meal, rye and graham [flours], to find the best
combination for human foodstuffs. The results show that the
meal can be used in much the same way for muffins, bread
and biscuits as we use corn meal.
“Soy beans are taking the place of ordinary baked beans
in the United States.”
Photos show: (1) Soy beans of many varieties (in and
out of the pods); the varieties are Guelph, Ito San, Buckshot,
Austin, Hollybrook, Mammoth, and Haberlandt. (2) A single
soybean plant with roots. “The soy bean. A new foodstuff
from which flour is made.” Address: Houston, Texas.
759. Lipman, Jacob G.; Blair, Augustine W. 1917. The yield
and nitrogen content of soybeans as influenced by lime. Soil
Science 4(7):71-77. July. [5 ref]
• Summary: Liming the soil increases the yield of soy beans
and also the nitrogen (protein) content of the beans. When
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the crop is harvested as hay or as dry stalks, the yield and
nitrogen content are also greater on limed soil. An acre of
limed soil yielded an average of 19.3 bu of beans containing
6.15% nitrogen, while an acre of unlimed soil yielded 13.2
bu of beans with 5.73% nitrogen. Tables show: (1) The
influence of lime on the number of nodules and percentage
of nitrogen for soybeans when harvested as hay. Varieties:
Cloud, Hollybrook, Manchu, Medium Yellow, Ohio 9035,
Swan. (2) (2) The influence of lime on the yield and nitrogen
content of soybeans when harvested at maturity, calculated
on the acre basis. Varieties: Baird, Cloud, Ebony, Edna,
Guelph, Hollybrook, Ito San, Manchu, Manhattan, Medium
Yellow, Ohio 9035, Swan, Tarheel, Wilson.
“Out of the fourteen varieties in 1916, only four fell
below a yield of 18 bushels per acre on the limed plots, while
the Wilson gave a yield of 25.5 bushels and Ohio 9035,
Swan, Edna and Baird yielded between 20 and 25 bushels
per acre.” Address: New Jersey Agric. Exp. Station.
760. Practical Farmer. 1917. Soy beans as human food.
113(16):290. Aug. 15.
• Summary: “While the soy bean has been used as human
food in China and Japan for many generations, it is only in
more recent years that it has been considered for that purpose
in this country. Perhaps the present food crisis [related to
World War I] will emphasize its value as food.
“To get rid of the peculiar flavor of soy beans, they
should be soaked for several hours, the water being changed
two or three times. Cold water should be used for the first
soaking and hot water for the second and third. The lighter
varieties are more desirable for cooking. The black or
dark varieties like Wilson and Peking are less attractive in
appearance. Medium Green, Ito San and Hollybrook are best.
They may be prepared in any of the ways that the ordinary
beans are used.”
“Even at present prices, soy beans furnish the cheapest
supply of digestible protein of any of the common protein
foods, skim milk being the one possible exception. The fat
content is higher than that of peas and other kinds of beans.”
Address: Philadelphia, Pennsylvania.
761. USDA Bureau of Plant Industry, Inventory. 1917. Seeds
and plants imported by the Office of Foreign Seed and Plant
Introduction during the period from January 1 to March 31,
1914. Nos. 36937 to 37646. No. 38. 105 p. Aug. 17.
• Summary: Soy bean introductions: Soja max (L.) Piper.
(Glycine hispida Maxim.)
“37036-37058. From Chusan, Chosen (Korea).
Presented by Rev. George H. Winn, Presbyterian Mission.
Received Jan. 28, 1914.
“37036 and 37037. Soja max (L.) Piper. (Glycine
hispida Maxim.)
“37036. ‘No. 1. Yulgochi bean. Very hardy, will grow
and produce where the ordinary beans will not amount to

much.’
“37037. ‘No. 2. Kambool. Very commonly found in the
markets.’
“37038 and 37039. Phaseolus angularis (Willd.) W.F.
Wight. Adzuki bean.”
“37040 to 37055. Soy bean.
“37040. ‘No. 5. Brown mottled bean; carefully
cultivated and given sufficient fertilizer.’
“37041. ‘No. 6. Brown. Planted around the edges of
the rice fields or where there is a small corner that can be
utilized, they are very hardy and will grow and produce
where the ordinary beans will not amount to much.’
“37042. ‘No. 7. Large white-eyed bean; carefully
cultivated and given sufficient fertilizer.’
“37043. ‘No. 8. Large green bean. The larger beans are
all carefully cultivated and given sufficient fertilizer.’
“37044. ‘No. 9. Black mottled brown bean. As a rule,
the smaller beans are planted around the edges of the rice
fields or where there is a small corner that can be utilized.
They are very hardy and will grow and produce where the
ordinary beans will not amount to much.’
“37045. ‘No. 10. White mottled black bean; carefully
cultivated and given sufficient fertilizer.’
“37046. ‘No. 11. Ordinary green bean. As a rule, these
beans are planted around the edges of the rice fields or
where there is a small corner that can be utilized. They are,
however, often planted in fields. They are very hardy and
will grow and produce where the ordinary beans will not
amount to much.’
“37047. ‘No. 12. Brown mottled bean; often planted
around the edges of rice fields and where there is a small
corner that can be utilized; very hardy and will grow and
produce where ordinary beans will not amount to much.’
“37048. ‘No. 13. Large blue bean; carefully cultivated
and given sufficient fertilizer.’
“37049. ‘No. 14. Large black bean; carefully cultivated
and given sufficient fertilizer.’
“37050. ‘No. 15. Small black bean; grown around the
paddy fields. It is cultivated in larger areas because it is
supposed to be extra nourishing, and some seem even to
suppose it has medicinal properties, but I fear there is not
much to it.’
“37051., ‘No. 16. The larger beans are all carefully
cultivated and given sufficient fertilizer.’
“37052. ‘No. 17. The red bean; carefully cultivated and
given sufficient fertilizer.’
“37053. ‘No. 18. Black mottled yellow. Small beans
which are planted around the edges of the rice fields or
where there is a small corner that can be utilized; very hardy
and will grow and produce where the ordinary beans will not
amount to much.’
“37054. ‘No. 19. Maroon bean. One of the larger beans,
all of which are carefully cultivated and given sufficient
fertilizer; but this is not very commonly found.’
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“37055. ‘No. 20. Ordinary white bean. One of the larger
beans; carefully cultivated and given sufficient fertilizer.’”
“37062 and 37063. Soy bean. From Harbin, China.
Presented by Mr. Southard Warner, American consul, at the
request of the American consul at Newchwang. Received
Feb. 5, 1914.
“See report on the ‘Soya Bean of Manchuria,’ 1911 [by
Norman Shaw, Dairen].
“37062. Grown south of Harbin.
“37063. Grown north of Harbin.”
“37069 to 37083. From Tientsin [Tianjin], China.
Presented by Dr. Yamei Kin, Peiyang Woman’s Medical
School and Hospital. Received Feb. 6, 1914.
“37074 and 37075. Soy bean.
“37074. ‘Yüeh ya tou, literally ‘moon-tooth’ bean, so
called from the edge of the green peeping outside of the
black thick skin like the crescent moon in the sky. Is largely
used for making bean sprouts, which they say requires a bean
that is not mealy or farinaceous, as that kind becomes mushy
in the process of germination and has no taste left. Also is
good for feeding animals, requiring to be lightly steamed
before feeding, not boiled, for then the oil escapes and the
flavor is lost. This kind is valued for its oil, which it contains
in a great amount, and for making bean curd. This must be
grown in a well-drained clay soil; black or moist earth will
not do.’
“37075. ‘Cha tou. Specially used for making bean curd
and bean sprouts.’”
“37077. Soy bean. ‘Huang tou. Used for making bean
curd as well as starch and vermicelli.’ Note: #37078 is Mung
bean (Phaseolus aureus Roxb. [Roxburgh], Lü tou).
“37080. Soy bean. ‘Ching tou. Used only for the oil
expressed and fodder purposes.’”
“37228 to 37325. Soy bean. From Seoul, Chosen
(Korea). Presented by Mr. George H. Scidmore, American
consul general. Received Feb. 17, 1914.
“’I submit the following information, which has
been obtained, for the most part, from the Director of the
Department of Agriculture, Commerce, and Industry, of the
General Government of the Chosen. The same officer has
very kindly supplied samples of 98 varieties of soy beans.
“’The usual period during which the seed is sown
extends from the middle of May to about July 10. In case
the sowing is postponed till the latter part of that period, the
fields from which wheat has already been harvested are used.
The soil is first prepared by plowing and is then shaped into
small hemispherical hillocks about 4 ft in diameter. The seed
is then planted in drill holes on the top of these hillocks, 6
or 7 inches being left between drill holes and 5 or 6 seeds
being sown together in a hole. As a general rule, no manure
or other fertilizer is used, but when it is desired to enrich the
soil ashes are most commonly employed. After the plants
have sprouted sufficiently, the shoots are thinned out so as
to leave two or three only to each drill hole. This process

takes place at the time of the first weeding. The ground
surrounding the plants is gone over with a hoe or other
implement two or three times to turn over the soil and to
weed the field. The process outlined above gives briefly the
method of cultivation generally in use throughout Chosen,
and is applicable whether the beans are planted in separate
fields by themselves or in the same fields with other crops.
“’It is used mainly for its food value, the oil, and the
residue as a fertilizer after the oil has been expressed. It is
valuable as a food product for both men and cattle, the latter
finding it a very excellent fodder when the whole plant is
used. The principal food products for human consumption
derived from the soy bean are bean paste [jang, Korean
miso], soy [sauce, kan jang], bean curd, meal, etc.’” There
follows a long list of 98 new soybean introductions from
Korea, grouped by seed color; the first four are representative
of the rest:
“37228. ‘A1. Six Months. Yellow. From South Chusei
Province, Koshu district.’
“37229. ‘A2. Widower. Yellow. From North Heian
Province, Seisen district.’
“37230. ‘A3. Broad River. From South Heian Province,
Junan district.’
“37231. ‘A4. White. Yellow. From North Zenra
Province, Chinan district.’
“37232. ‘A1. Early Yellow. Yellow. From North Heian
Province, Kokai district.’
Note: This is the earliest document seen (March 2009)
that mentions Korean-style soy bean paste; it is also the
earliest English-language document seen (March 2009) that
uses the term “bean paste” to refer to Korean soybean paste
(jang).
Other interesting names among these 98 introductions
from Korea are: Rengyo Egg, Large-Grained White, White
Rat’s Eye, Rich and Virtuous, Large Date, Indigo, Bluish,
Barbarian Blue, Clasped Hands, Clear Blue, Black Rat’s
Eye, and Thousand Tied. A tally of the seeds by color shows:
Yellow 35. Green 22. Gray 17. Black 16. Striped 8. Note
that Yellow seeds comprise only 35.7% of the total by color.
Address: Washington, DC.
762. H.W.C. 1917. Hope farm notes: Cow peas vs. soy
beans. Rural New-Yorker 76:1008. Aug. 25.
• Summary: The author is conducting a contest between
“Black-eye cow peas and Wilson Early Soy bean... to see
which is more valuable as a food or manurial plant... I think
the Soy bean will finally come out ahead.” It stands upright
and is easier to harvest. “The Soy beans are not generally
eaten as food, though they can be used in various ways. As
stock food they are very useful.”
“They even make an artificial milk out of the bean.”
After the war between Japan and Russia, the “crop has
made it possible for Korea and Manchuria to get on the map
as respected and prosperous provinces. Just as Alfalfa has
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made the strip of limestone land through Central
New York rich and famous, I believe the heavy
culture of Soy beans will bring back prosperity to
any section where the soil has begun to fail and
where Red clover and Alfalfa have not done well.
I do believe that dairymen and poultrymen have
in this Soy bean a plant which will come close to
solving the problem of providing fat and protein
foods.”
“This Wilson’s Early Soy is a small black
bean. I have carried a handful in my pocket.
Whenever I meet some friend moping around
with what they call a grouch, I offer him a few
beans. ‘Here try my new remedy for that tired
feeling. Nature’s true remedy for the liver;
swallow them whole. Don’t stop to chew!’
“In many cases people have become so
used to dosing that they will swallow three of
these raw beans. They do look something like
a black capsule. In some instances I have met
these parties a few days later and they say: ‘That
was fine dope you gave me. Where do you get
it? I want more!’ I have no doubt that a black
Soy bean with full faith will do more for health
than a barrel of medicine taken because one has
acquired the dope habit.” Address: New York.
763. Morse, W.J. 1917. Harvesting soy-bean seed. Farmers’
Bulletin (USDA) No. 886. 8 p. Sept. Superseded by Farmer’s
Bulletin 1605.
• Summary: Contents: The soy bean as a seed crop. Time of
harvesting. Methods of harvesting. Methods of curing and
handling. Thrashing [Threshing]. Special bean harvesters.
Soy-bean straw. Storage of seed.
“The character of growth, the uniform maturing habit,
and the heavy seed yields of the soy bean contribute to
the ease of harvesting and recommend the plant for seed
production. The many disadvantages which attend the
harvesting of cowpeas for seed are not common to the soy
bean. When grown for grain alone, the shattering of the pods
of the soy bean is a serious fault, and inexperienced growers
are likely to sustain a heavy loss of seed through lack of
knowledge and improper handling of soy-bean plant.
“All soy beans are strictly determinate as to growth; that
is, the plants reach a definite size, according to variety and
environment, and then mature and die. Nearly all varieties
shatter their seed somewhat, especially during changeable
weather, if not harvested at the proper stage of maturity.
Some varieties, like the Guelph or Medium Green, shatter
inordinately, while others, such as the Peking, scarcely
at all. Special attention, therefore, is required when the
plants approach maturity to prevent serious losses from the
scattering of the pods.” (p. 3).
Photos show: (1) A man using a mowing

machine with side-delivery attachment.
(2) A man standing by a self-rake reaper [also called a
“sweep rake”] used in cutting soy beans for seed.
(3) Soy beans cut for seed with a binder and the shocks
set in rows so that wheat can be sown without waiting to
remove the beans from the field. Note: An Indiana farmer
says (Nov. 2020): “After cutting with a sweep rake, we
would “doodle” it with pitch forks to dry.”
(4) Two men working on a single-drum web loader,
commonly used for haying. This will load the soy beans
rapidly (on to a pile on a wagon) and with less loss of seed
than would result in hand gathering.
(5) Men thrashing soy beans from the field in eastern
North Carolina with an ordinary gasoline thrashing outfit.
(6) Men using a special bean harvester used in gathering
the soy-bean seed from the standing mature plants. (7)
Two men working to bale soy-bean straw direct from the
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thrasher. Address: Scientific Asst., Office of Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
764. Morse, W.J. 1917. Re: Soybean varieties and recipes.
Letter to Prof. C.O. Cromer, Associate in Crops, Purdue
University, Lafayette, Indiana, Nov. 8. 1 p. Typed, without
signature (carbon copy). [1 ref]
• Summary: “Dear Professor Cromer: I have your letter
of November 3, advising that you will send me seed of all
the varieties of soy beans that matured with you–that is, of
those varieties requested in the previous letter. I shall be very
glad to give you the results of the analyses as it will not be
contrary to the policy of the office to give such information
where seed is obtained from and grown by an experiment
station.
“Concerning the recipes for using soy bean flour or
meal, I am taking pleasure in enclosing a few of the best
ones. I might say that the Office of Home Economics has
in press at the present time a publication treating quite fully
on the digestibility and uses of the soy bean
meal. This publication also gives a considerable
number of recipes. It is quite likely that this
publication will be ready for distribution before
the new year.
“Very truly yours, Scientific Assistant
(WJM:P)”
Location: National Archives, College Park,
Maryland. Record group 54–Bureau of Plant
Industry, Soils and Agricultural Engineering.
Subgroup–Div. of Forage Crops and Diseases.
Series–Correspondence with State Agric. Exp.
Stations, 1899-1923. Box 12–Illinois-Indiana.
Folder–Indiana Experiment Station–#6.
Sent to Soyfoods Center by Jacob Jones
of Purdue Univ., Aug. 1998. Address: Scientific
Asst., Forage Crops Investigation, Bureau of
Plant Industry, Washington, DC.
765. Morison, A.T. 1917. Soy succotash for hogs:
This combination proved very successful in Indiana.
Country Gentleman 82(47):1846. Nov. 24.
• Summary: Discusses methods used by Fayette
County, Indiana, farmers in growing soy beans
as a supplement to corn for hogs, and the results
obtained. “Fayette County farmers are learning the
need of protein to go along with bushels of yellow
ears in developing eighteen-dollar hogs. Protein will
pay with hogs at any price... They are coming to
realize that, while corn makes bulk, the hogs must
have tankage or some other muscle developer to
support the fat produced. They have no skim milk,
and up to this year most of them have depended
upon clover pasture and tankage for nitrogen. Last spring,
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however, the soy-bean proposition was put to them, and
more than a hundred decided to try the crop... The planting
was a new proposition to nearly every farmer... Inoculation
was the first question.”
“With legume seeds as large as the soy bean, the glue
method is the simplest. By this procedure the beans are
dampened with water in which glue has been dissolved–four
ounces of glue to a gallon of water. While the beans are
moist they are sprinkled with soil from a field where soy
beans have been successfully grown the year before. The
glue causes the soil, rich in bacteria, to stick to the beans.
They are then dried, care being taken that they do not get
direct sunlight, and are ready to plant.” Some farmers treated
their seed with commercial cultures. “The latter are perfectly
satisfactory, if fresh, but are more expensive than glue and
soil.”
To plant their soy beans, most farmers “mixed the
seed with fertilizer and let it run out at the same time as the
corn... Soys should not be put deeper than one inch in the
ground... Each farmer seeded from three to five acres of
this soy succotash, putting it in a field near his hog pasture.
Hollybrook was practically the only variety used... The beans
and corn came up together.”
“This season’s crop proved to the doubters that soy
beans, planted with reason, will not cut the yield of the corn
in which they are grown... Sown at the rate of one bushel to
eight acres, there is no danger of corn injury.” This rate gives
more than one soy bean plant to every stalk of corn, “and that
is plenty thick enough for hogging down.” “By the first of
September the fields were ready to hog down and the spring
shotes were turned in.” They ate everything but the corn
stalks. “Five acres of corn and soys will accommodate more
than 100 shotes for more than a month and will add fully
sixty pounds to their individual weights.” The author predicts
“a big increase in soy-bean acreage in Fayette County next
year.” A photo shows a man standing in a field of soy beans.
766. Seed Reporter (USDA Bureau of Markets). 1917. Soy
bean situation in eastern North Carolina. 1(1):4. Nov.
• Summary: “Eastern North Carolina, comprising some eight
or nine counties, is the principal soy bean producing district
in the United States. In that district the Mammoth Yellow
variety is planted exclusively either as a first crop in April or
May, or as a second crop after oats are harvested in June...
Heretofore much of the crop was usually contracted for in
advance of the harvest, at about $1.00 per bushel, but high
prices that prevailed last spring and failure to make deliveries
by some of the growers, account in part for the fact that none
of the crop was contracted for this year. Most of the growers
look for a price better than $3.00 per bushel by December,
when the greatest movements from growers’ hands generally
occurs. Ordinarily the shippers at production points dispose
of most of the beans to seedsmen, jobbers, oil mills, and
canners in January and February.” Address: Washington, DC.

767. Haage & Schmidt. 1917. Haupt-Verzeichniss ueber
Samen und Pflanzen [General catalog of seeds and plants].
Erfurt, Germany. 250 p. 23 cm. [Ger]
• Summary: The front and rear covers of this catalog are the
same as those of the 1915 catalog. The catalog is 12 pages
shorter–as World War I drags on. The entry for soybeans (p.
29) is also shorter, and soybeans are now more expensive
and available in smaller (100 gm) quantities as follows: No.
1435 Giant Yellow, 100 gm for 0.60 marks, 1 kg for 4.20
marks. No. 1436 Brown, 50 gm for 0.60 marks, 1 kg not
available.
Note: This is the last catalog seen in which Haage &
Schmidt offer soybeans. Address: Erfurt, Germany.
768. Hill, C.E. 1917. Report of the forage crop investigations
on the eastern Oregon dry-farming substation, Moro,
Oregon. Moro, Oregon. See p. 42-44.
• Summary: The section titled “Soy beans: Varietal test”
states: “Soy beans were tested at the Moro Station for the
first time in 1917. Seed of four varieties–Black Eyebrow,
Ito San, Early Green and Manchu was received from Mr.
[William] Morse of the [USDA] Office of Forage Crop
Investigations and planted in summer fallow in rows three
feet part. Two rows 8 rods long were seeded to each variety
on May 19th.
“All varieties but Early Green emerged with very
firm stands. The plants averaged about 4 inches apart in
the rows... Soil was secured from land on the experiment
station farm at Corvallis which had grown soy beans and
was drilled along the rows after seeding. The plants were
examined during the season but none having nodules were
found. The failure in securing nodules may be due to the fact
that after the inoculated soil was drilled into dry ground, no
rains occurred during the summer months. The varieties were
given three cultivations and some hoeing.
“All varieties but Early Green were harvested when the
leaves were dry and falling... As all varieties but Manchu
were damaged more or less by rabbits, it was not deemed
advisable to take the total yield of the two rows seeded to
each variety in determining the varietal yields.”
The yields of the different varieties were as follows:
Early green 11.4 bu/acre, Ito San 10.5, Manchu 10.5, Black
Eyebrow 7.8. Address: Scientific Asst.
769. Wing Seed Co. 1917. The Wing Seed Co. (Mail order
catalog). Mechanicsburg, Ohio. 104 p. Illust. Index. 25 cm.
• Summary: The front cover, which bears the date 1917,
shows iris growing around a pond, surrounded by trees.
On the back cover is an oval photo of a child surrounded
by flowers. Below that is the logo “Wing’s Quality Seeds.”
This catalog includes an expanded selection of flower seeds,
vegetable seeds, and plants and bulbs. The Introduction
states that the company has the largest assortment of gladioli,
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iris, dahlias, and peonies in Ohio. “Ever since the great
European War has begun, all seedsmen have experienced
great difficulty in obtaining the stocks of seeds which they
required from Europe.”
This catalog contains a fairly long section titled “Soy
beans” (p. 49-51) with the following contents: Introduction.
Planting and cultivation. Harvesting for grain. Harvesting
for hay. Varieties: Wing’s Mikado, Wing’s Mongol, Ito San,
Medium Green, Mammoth, trial ground’s beans. Forage
or dual purpose beans: Wing’s Extra Select Sable, Wing’s
Pedigreed Sable, Wing’s Royal (new; another selection from
Wing’s Extra Select Sable), Jet, Wilson.
Photos show: (1) A man standing atop a huge load of
soy bean hay on a wagon pulled by a white horse. “Making
soy bean hay.” (2-6) Mature uprooted plants bearing leaves
and many pods of the following varieties: Ito San, Wing’s
Mongol, Wing’s Mikado, Wing’s Pedigreed Sable, Wing’s
Royal.
Location: Bailey Hortorium, Mann Library, Cornell
University, Ithaca, New York. Address: Mechanicsburg,
Ohio.
770. Wood (T.W.) & Sons. 1917. High grade seeds for 1917
(Mail order, with order form). Richmond, Virginia. 100 p. 25
cm.
• Summary: In the section titled “Specialties in Seeds” (p.
4) a half page is devoted to “Soja Beans–A profitable crop.
It contains five testimonial letters for several varieties:
(1) “Considers Mammoth Yellow Soja Beans superior to
cow peas as land improver.” Jno. P. Hamilton, Charles
County, Maryland (9 Oct. 1916). (2) “Hogs, horses and
cows eager for Soja Beans” (Mammoth Yellow). Chas. P.
Barnum, Montgomery County, Maryland (8 Oct. 1916). (3)
“Tarheel Black Sojas surpass other kinds for hay.” Jas. L.
Karickhoff, Upshur County, West Virginia (17 Oct. 1916).
(4) “Consider Tarheel Soy Beans far superior for a forage
crop.” J.P. Agnew, Nottoway Country, Virginia (Oct. 1916).
(5) “Hollybrook Early Soja Beans.” B.P. Williams, Wake
County, North Carolina (14 Nov. 1914).
In section titled “Seeds for the Farm” (p. 88) a full page
is devoted to “Soja Beans–Profitable for crop of beans and
one of the best summer forage crops.” Following a half-page
description of the plant, are descriptions of the following
varieties: “Mammoth Yellow Sojas,” “Wilson Early Black
Sojas,” “Early Dwarf Green Sojas,” “Ito San Sojas,” “TarHeel Black Sojas,” “Hollybrook Early Sojas,” and “Brown
Sojas.” A photo shows a soja bean plant covered with pods.
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Wilson Early Black.
This catalog is owned by the Smithsonian Horticulture
Branch Library in Washington, DC. Call number: #16631.
Address: Richmond, Virginia.
771. Zavitz, C.A. 1917. Results of co-operative experiments

in agriculture. Ontario Agricultural and Experimental Union,
Annual Report 38:9-33. For the year 1916. See p. 10, 13, 1819.
• Summary: In the section on “Spring crops, 1916,” a table
titled “List of experiments for 1916” (p. 10), under “Grain
crops” includes “Testing two varieties of Soy, Soja, or
Japanese beans–2 plots.”
In the section on “Varieties of farm crops,” a large table
(p. 13) shows that 2 tests were conducted on “Soy beans.”
Brown (comparative value 100), yielded 0.40 tons/acre of
straw and 14.67 bu/acre (880 lb/acre) of grain. O.A.C. No.
81 (C.V. 100), yielded 0.28 tons/acre of straw and 13.67 bu/
acre (820 lb/acre) of grain.
The subsection titled “Soy beans” (p. 18-19) states:
“Only two good reports of experiments with Soy beans
were received from the experimenters in the past year. The
Brown variety gave exactly one bushel more than the O.A.C.
No. 81. This was the first year in which the O.A.C. No. 81
[apparently a selection from the Early Yellow variety] was
distributed for co-operative experiments. It has surpassed
the Brown Soy bean in yield per acre at the College but is a
little later in reaching maturity.” Address: Dr., Prof. of Field
Husbandry, O.A.C. [Ontario Agricultural College], Guelph
[Ontario, Canada].
772. South Carolina (Clemson) Agricultural College,
Extension Bulletin. 1917? Soy beans [Questions and
answers]. No. 22. 15 p. Undated.
• Summary: Also titled: Farmers’ Reading Course Bulletin
No. 22. This bulletin consists of 110 questions and answers
divided into the following categories: History and general
use (questions 1-15). Varieties, adaptation, and general use
(16-39). Planting, preparation, fertilization and cultivation
(40-65). Harvesting and yield (66-105). Products and byproducts (106-110; soy bean meal and oil).
Page 6: “19 What are probably the best varieties
for South Carolina? Mammoth (Yellow), Holly Brook
[Hollybrook] (Yellow), and Ito San (Yellow).”
“20 Which of these is the best popular late maturing
variety for seed production? Mammoth Yellow.
“21 What is probably the best popular late maturing
variety for hay making in South Carolina? Mammoth Yellow.
“22 Name best varieties for hay production in South
Carolina. Mammoth Yellow, Ito San.
Pages 10-11: “55 What kind of planter should be used?
An ordinary corn planter or peanut planter will do.”
Page 11: “Harvesting and Yield:
“66 When should they be cut for hay? When the lower
pods begin to turn yellow.
“67 Should you cut for Hay when wet? No, cutting
should start after the dew is off the plants.
“68 If cut later what will be the result? The total food
constituents will be greater, but there will be considerable
waste, by shattering and in feeding, due to hard stems, and
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loss of leaves, and less digestibility.
“69 When should we plant for Hay? So that the crop can
be put before frost.
“70 After cutting, what should be done? Let the plants
lie in the swath until leaves are wilted, but do not put off
raking until the leaves are dry and brittle.
“71 Then what? Rake into windrows and let lie for a day
or two, depending on weather, then put into small cocks or
bunches.
“72 How long should the hay be left in cocks? Until no
moisture is shown by severely twisting a small wisp of the
hay.
“73 How should hay be stacked? It should be in good
sized stacks, or put under a shed. If in the open, some other
material should be put over the stacks, as Soy Bean Hay does
not shed rain well.
“74 What yield of hay can be expected from an acre?
From one to four tons; two tons is about the average.
The yield varies with the variety and other conditions. In
Mississippi Mammoth Yellow made 4400 pounds.
“75 Is it advisable to use Curing Frames, or Stakes, in
making hay? Often this can be done to advantage, much in
the same manner as Cow Pea Hay is cured on stakes.
“76 How does Soy Bean Hay compare in plant food with
other hays? One ton of Soy Bean Hay contains about 47.6
pounds of Nitrogen. One ton of Soy Bean Straw contains
about 35 pounds of Nitrogen. One ton of Crimson Clover
contains about 44 pounds of Nitrogen. One ton of Alfalfa
Hay contains about 46.8 pounds of Nitrogen.
“77 Can Soy Beans be planted with other plants for Hay
or Silage? Yes, with a number of other crops.
“78 How will they do with Cow Peas? Well, but the tall,
strong-growing varieties are to be preferred. The yield of hay
will be greater and better.
“79 Which do stock prefer? They prefer the Soy Bean.
“80 In what proportion should the beans be mixed with
Cow Peas for hay production? Not less than one bushel of
Soy Beans to 1½ bushels peas should be sown to the acre.
If planted in rows, less than half the quantity of each is
sufficient.
“81 What varieties are probably best for hay in this
mixture? Mammoth and Holly Brook Soy Beans and
Brabham or Iron Peas.
“82 Should any precaution be taken? Yes, if the Soy
Beans are planted more than two inches deep they will not
come up. The planting can best be done with grain-drill set to
plant shallow.
“83 How does the mixture cure? More easily than either
alone.”
Note: A stamp on the cover shows that this undated
bulletin was received by the National Agricultural Library on
12 Feb. 1917. According to a librarian at Clemson, the last
dated Bulletin in this series was No. 19, of July 1916; the
next was No. 38 of Feb. 1918. Address: Clemson College,

South Carolina.
773. Morse, W.J. 1918. Re: Samples of soy bean varieties
grown by you have been received. Letter to Prof. C.A.
Mooers, Tennessee Experiment Station, Knoxville, TN, Jan.
2. 1 p. Typed, without signature (carbon copy).
• Summary: “Dear Professor Mooers: The samples of seed
of the various soy bean varieties grown by you the past
season have been received. In checking them over with my
list. I note that a sample of the Mammoth Yellow variety
was omitted. Will you kindly send me a two or three ounce
sample of this variety? I am enclosing a frank tag which may
be used for mailing this sample.
“I appreciate very much your kindness in sending this
seed, and as soon as the results are obtained from the Bureau
of Chemistry, I will be very glad to send you a copy.
“Very truly yours, Scientific Assistant. WJM:P”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Scientific Assistant, Forage Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
774. Morse, W.J. 1918. Re: Samples received. Letter to Prof.
C.A. Mooers, Tennessee Experiment Station, Knoxville, TN,
Jan. 7. 1 p. Typed, without signature (carbon copy).
• Summary: “Dear Professor Mooers: Replying to your letter
of December 31, will say that the samples of varieties of soy
beans sent me recently have been received.
“I think that I wrote you a short time ago regarding this
and at the same time requesting a sample of the Mammoth
Yellow which was used as a check in the variety test.
“Very truly yours, Scientific Assistant. WJM:P”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Scientific Assistant, Forage Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
775. Morse, W.J. 1918. Re: Sample of Mammoth Yellow
soy bean received. Letter to Prof. C.A. Mooers, Tennessee
Experiment Station, Knoxville, TN, Jan. 19. 1 p. Typed,
without signature (carbon copy).
• Summary: “Dear Professor Mooers: I have your letter of
January 15, relative to the sample of Mammoth [Yellow]
soy bean recently sent me and the notebook reporting on
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the variety trial of soy beans at your Station the past season.
I appreciate very much your kindness in sending the seed,
and also the notebook. The notes you have sent will give me
the information I desire. I was especially interested in the
comparative yields and also the comparison of the different
varieties with the Mammoth Yellow and also the dates of
maturity of the numerous varieties. The detailed notes as
to pubescence, pods, flowers, etc., have been taken on our
variety test at Arlington Farm so that I have them on file in
our office.
“Very truly yours, Scientific Assistant. WJM:P”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Scientific Assistant, Forage Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
776. Bailey, W.S. 1918. Soy beans with corn: What one
grower has to say. Berkshire Farmers’ Bulletin (Berkshire
Co. Farm Bureau, Pittsfield, Massachusetts) 1(3):4-5. Jan.
• Summary: “Soy beans were grown with the corn, by us
last season, as an experiment to increase the feeding value
of silage. They were mixed with the corn, in about the
proportion of 3 quarts of beans, medium green [sic, Medium
Green] variety being used, to 5 quarts of corn and sown with
a horse planter in the usual way.”
“The beans appeared above ground from 1 to 3 days
before the corn, and for a brief time kept ahead of it its
growth. With the better weather conditions prevailing during
late June and early July, corn came into its own however and
kept well above the beans throughout the remainder of the
season. The beans though rather shaded by the corn during
the last two months of growth were not apparently seriously
checked by this condition and by early September were well
podded with nearly mature beans.
“The vines attained a height of from 2 1-2 feet on the
low, heavier poorly drained and indifferently fertilized
portions of the field to four feet on the mellower and better
fertilized soil. At no time during the season did their rank
growth interfere with cultivation.”
“At the time of cutting, September 10th, the beans stood
in upright shape between the stalks of corn and occupied
but little more space between the rows than corn usually
does. Considerable doubt has been expressed as to whether
a harvester could cut the two crops, without troublesome
clogging. While we cut our crop by the slower hand process,
other conditions determining this course, I can see no reason
why a good harvester in proper working conditions should
not cut without any serious difficulty the two crops.”
“With silage composed of well matured corn and beans

fed with alfalfa hay, clover hay or oats and peas, I believe the
grain problem can be reduced to its lowest terms or pretty
nearly eliminated.
“The following ration varied slightly to suit the needs
of individual cows is yielding us good results: 35 lbs. corn
and soy bean silage, 8 to 10 lbs. oats and pea hay, 5 to 7 lbs.
mixed hay, 2 lbs. cotton seed meal, nutritive ratio 1:5:7.
“No special fertilization other than that to insure a good
corn crop appears to be necessary to grow the soy bean.”
“In view of the slight increase in care and expense of
growing, and the added feeding value given to the silage,
fully 20% I believe, as compared with the present and
prospective high prices of grain feeds, it seems that the
growing of soy beans should be seriously considered and
entered upon by every dairy farmer.”
777. Progressive Farmer (The) (Raleigh, North Carolina).
1918. Three great forage crops–How to grow them: How to
grow soy beans. 33(7):213. Feb. 16.
• Summary: Soils.–The soy bean has been particularly
successful in the upper two-thirds of the Cotton Belt,
especially on clay and clay loam soils. It is also very largely
grown on certain reclaimed lands in eastern North Carolina.
For the sandy soils of the lower South, we prefer velvet
beans for soil improvement and as a grazing crop for hogs
cattle.
“Fertilizers.–Being a legume, or nitrogen-gatherer, the
soy bean does well with fertilizers low in nitrogen content.
On a fair grade of soil we recommend leaving out nitrogen
entirely, using mainly acid phosphate at the rate of 200 to
300 pounds per acre, and possibly some potash, when prices
are low enough to justify its use.
“Preparation.–As with most other crops, good soil
preparation is important. Break well and use the harrow to
make the seed bed fine and mellow. An important point is to
see that the seed are not planted too deep, since poor stands
will result.
“Inoculation,–It appears fairly certain that to do best soy
beans should be inoculated when planted on land where they
have never been successfully grown. To do this, one of the
standard artificial cultures may be used, or soil from a field
where soy beans have done well may be scattered broadcast
over the field to be planted at the rate of from 500 to 2,000
pounds per acre.
“Varieties.–The Mammoth Yellow, because of its
luxuriant growth, is probably the most popular variety for
the South, especially for hay. Other popular varieties are:
Hollybrook, Ito San, Virginia and Haberlandt.
“Methods and Time of Planting.–As a hay crop after
oats, wheat or rye, soy beans are excellent, especially in the
upper two-thirds of the Cotton Belt. However, they should
be planted in rows and given two or three light cultivations,
rather than broadcasted. Another popular method is to plant
the beans in the corn rows between the hills of corn, the
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beans thus getting the benefit of the cultivation given the
corn. Beans may be planted any time from the middle of
April to the first of July. One-half bushel seed per acre is the
usual rate of seeding in drills.
“Cultivation.–Whether planted with corn or in drills
alone, cultivation should be about the same with the primary
objects of keeping down grass and weeds and conserving
moisture with as little injury to the root system as possible.
“As a Seed Crop.–Soy beans may generally be depended
upon to make much heavier yields of seed than cowpeas,
crops of 20 to 30 bushels per acre being common. The cost
of cultivation is low and at present prices for labor it will be
seen that the crop may be grown quite profitably. In sections
where the beans are largely grown a special bean harvester
that harvests a row of beans at a time is used.
“As a Grazing Crop.–Because of its heavy yield of
seed, the soy bean is especially valuable for hogs, few crops
equalling it in the production of cheap pork.
“As a hay Crop.–Soy beans after small grain make a
hay of excellent quality, especially high in protein. The hay
should be cut after the pods are formed, but before they get
dry enough to shatter out their seeds. Yields of hay run from
one to three tons per acre.”
778. Berkshire Farmers’ Bulletin (Berkshire Co. Farm
Bureau, Pittsfield, Massachusetts). 1918. Medium Green Soy
Bean seed. 1(4):6. Feb.
• Summary: “Mr. E.F. Gaskill writes the county agent that
the Massachusetts Agricultural College last year ripened a
quantity of Medium Green Soy Beans which they are selling
to the farmers at $7 per bushel. As this is the variety adapted
to Berkshire conditions for growing with the corn for silage
we advise farmers wishing to try soy beans in their silage
this year to write to the Massachusetts Agricultural College
and secure their seed while it lasts.”
779. Justice, J.L. 1918. Growing soy beans (Letter to the
editor). Hoard’s Dairyman 55(7):282. March 8.
• Summary: This letter begins: “The growing and culture
of the soy bean for seed has presented a greater difficulty
to the northern than to the southern farmer, largely because
of the shorter growing season in the northern states. Most
of the more desirable varieties require from 100 to 130
days to mature, and as they need warm weather to get a
quick start they can seldom be planted much earlier than
the tenth of May in this latitude. Three years ago our soy
beans (Hollybrook variety) matured in 121 days; that was
a favorable season with plenty of hot weather.” This year,
when there were many cold days, the same variety took
135 days to mature. Describes in detail the methods used
for cultivation. A photo shows a man in a field of soy beans
drilled in rows and cultivated. Address: Indiana.
780. Rosson, R.C.; & Son. 1918. Success with soy beans:

corn and soy beans a fine combination (Letter to the editor).
Progressive Farmer (The) (Raleigh, North Carolina)
33(10):316. March 9.
• Summary: “Last year we broke ten acres with a three-horse
riding plow as deep as possible, then worked down to a good
seed bed, planted corn about three feet apart with a two-row
planter, and followed in the same rows with another two-row
planter, planting one peck of Mammoth Yellow soy beans to
the acre, not so deep as the corn, however.
“When up good we harrowed twice to the row with
a fourteen-tooth cultivator. Later the corn and beans were
plowed three times. After the last working we used the same
fourteen-tooth cultivator to level the ground.
“We harvested the corn and beans with a corn binder,
tying same in bundles, making them easily handled. Then
this was shredded, making fodder as good or better than
good clover hay for dairy cattle. The yield was two tons per
acre, approximately. We also got 75 bushels of nubbed corn
and beans, about 75 per cent beans and 25 per cent corn,
which we ground into meal.
“The corn binder left enough beans on the ground to
graze 21 head of shoats all winter except when covered with
snow. With a supplement of skim milk, these shoats made a
gain of a pound per day.” Address: Adams, Tennessee.
781. Mooers, C.A. 1918. Re: Can you supply me with one
pint each of Wilson and Virginia soy beans? Letter to W.J.
Morse, Scientific Assistant, Forage Crop Investigations,
Bureau of Plant Industry, USDA, Washington, D.C., April 5.
1 p. Typed, with signature on letterhead.
• Summary: “Dear Mr. Morse: Can you supply me say with
one pint each of Wilson and Virginia soy beans? Do you
have them under some numbers? If so, we may have had
them in our trials from time to time. I will appreciate your
letting me know so I can look up our previous results that we
may have gotten with them.
“We are preparing to continue our best selections of soy
beans from last year.
“Hoping you will be able to visit with us later, with
regards, I am
“Yours very truly, Chemist & Agronomist. CAM/k.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Chemist and Agronomist, Univ.
of Tennessee Agric. Exp. Station, Knoxville, TN.
782. Morse, W.J. 1918. Re: We can supply you with Virginia
and Wilson varieties of soy beans. Letter to Prof. C.A.
Mooers, Tennessee Experiment Station, Knoxville, TN, April
9. 1 p. Typed, without signature (carbon copy).
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• Summary: “Dear Professor Mooers: I have your letter of
April 5, making inquiry as to whether or not we can supply
you with one pint each of the Virginia and Wilson varieties
of soy beans. I am taking pleasure in sending you today two
pounds each of seed of these varieties. The Wilson has been
grown under the number 19185, while the Virginia has been
grown under the numbers 19186-D and 32906.
“The seed of Wilson being sent you is now called
Wilson-Five. About 5 years ago we made eleven selections
out of the old Wilson No. 19183. The Wilson-Five seemed
to be about the best of those selections and we are now
distributing this seed instead of the old Wilson. It is quite
likely that I will be able to visit your Station some time in the
latter part of August.
“Very truly yours, Scientific Assistant. WJM:P”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Scientific Assistant, Forage Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
783. Morse, W.J. 1918. Re: Soy bean varieties and statistics.
Mr. Thomas Myers. Letter to Prof. C.O. Cromer, Associate in
Crops, Purdue University, Lafayette, Indiana, April 19. 1 p.
Typed, without signature (carbon copy). [1 ref]
• Summary: In a letter of April 13, Cromer asked about the
Arlington soy bean. Morse replies: “This variety has been
grown under the number 22899. I do not recall whether or
not you have included it in your test; if not, I will be very
glad to supply you with a quantity of seed.”
The Bureau of Crop Estimates will soon issue a
publication giving statistics on soy bean production for seed
in the various states.
“I am very glad, indeed, to hear that Mr. Thomas Myers
is looking up the proposition of putting a factory in your
State for the manufacture of soy bean products. I have had
quite a little correspondence with Mr. Myers relative to the
work on soy beans. It seems to me that if he will contract
with the farmers for five cents a pound, he can secure all the
seed he desires for his products.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#7.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Scientific Asst., Bureau of Plant
Industry, Washington, DC.

784. Smith, J.W.R. 1918. Soy-bean experience (Letter to the
editor). National Stockman and Farmer 42(5):124. April 27.
• Summary: Discusses the writer’s very positive experience
with soy beans, the best varieties, and use as grain or forage.
“Advocated by the agricultural journals, colleges and
experiment stations and by a great majority of good farmers
who have placed and are placing this unsurpassed legume
in the first place as a hay, grain and soil enriching crop, give
them a chance! A good yield of grain may be produced on
poor soil (in some cases when corn or oats would fail), yet
even a light application of stable manure before harrowing
or even before plowing, a liberal dressing of lime just before
drilling, especially on sandy soil, will insure a greatly
increased yield of hay. Always inoculate by using inoculated
soil or cultures.”
“Varieties: Nothing is more essential for profit than
planting the best yielder of hay and grain adapted to your
latitude. Of the twenty-five varieties I have tested I esteem
the Virginia No. 32906 unsurpassed for quantity and
quality of hay and straw as well as large yield of the most
valuable grain for seeding and propagating this excellent
sort. The Wilson is a most excellent variety of similar
characteristics.” Ebony and Peking are not quite as good.
“The bushy varieties–Hollybrook, Medium Green, Ito San,
Morse, Mongol, Ohio No. 9035 and Haberlandt produce
inferior quality and less quantity of hay, but the grain is
better adapted for human food, looks better at least, being
yellow and larger in size. For oil production, bean meal and
table service they are excellent, and mature as a rule north of
41ºlatitude.”
“In Jefferson county, Ohio, a pint of seed produced
as follows: Mongol 52 pounds, Virginia 45 pounds, Ohio
9035 45 pounds, Ebony 40 pounds, Ito San 35 pounds,
Chestnut 27 pounds, Medium Green 25 pounds, Haberlandt
25 pounds. The Virginia produced a third more hay than the
best and four times more hay than the Chestnut and Ebony.
Hence we should use care in selecting varieties this spring
when the seed is so scarce and expensive. The man who
has a corn harvester for cutting silage corn should grow his
‘corn and beans’ in the same row. Otherwise grow separately,
yet fill silo simultaneously. Beans may be cut a few days
previously.” Address: Jefferson county, Ohio.
785. Cauthen, E.F. 1918. Re: I have lost the Edward soy
variety. Letter to Mr. W.J. Morse, Scientific Assistant, Bureau
of Plant Industry, Dep. of Agriculture, Washington, DC,
April 30. 1 p. Handwritten, with signature on letterhead.
• Summary: “Dear Sir: I have lost the Edward soy variety. I
wish to continue it in our variety test and would like to get
a qt. [quart] of seed from you, if you can spare this amount
of seed from your [?]. Allow me to thank you for this, and I
shall be glad to pay any charges incurred in getting them.
“Should any of the varieties included in the oil test of
1917 be repeated for oil purposes in 1918?
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“Yours truly, Associate Agriculturist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Associate Agriculturist &
Recorder, Agricultural Department, Experiment Station,
Alabama Polytechnic Inst., Auburn, Alabama.
786. Dorsey, Henry. 1918. Growing soybeans. West Virginia
Univ., College of Agriculture, Extension Dept., Circular No.
204. p. 1-8. April. [1 ref]
• Summary: Contents: Importance of the crop. Requirements
of the crop: climate, soil, lime, fertilizers, inoculation.
Culture of the crop: seed bed, time of planting, manner of
planting, amount of seed, cultivation. Harvesting the crop:
for hay, for seed, for silage (harvest before loss of leaves;
mix 1 part soybean plants with 2 parts corn), for pasture
(turn in shoats before the seed is past the dough stage),
threshing, care of seed. Yields of the crop: soybeans vs.
cowpeas. Suitable varieties. Special uses. Human food. In
crop rotations.
Tables: (1) Composition of soybean hay and other feeds.
(2) Yields of various nutrients in soybeans cut at different
stages (1916).
“Within the last five years soybeans have assumed, due
to their many desirable qualities, an important place in West
Virginia agriculture and their importance is quite likely to
increase. Less than a decade ago the crop was practically
unknown. A conservative estimate derived from county
agents’ annual reports indicates an acreage of more than
6,000 in 1917. This acreage is almost equal to that of clover
alone according to the census figures of 1910.”
The section titled “Yields of the Crop” states (p. 7):
“The yields of soybeans are large enough so that they may
replace the oat crop in many places. While seed prices
are high, soybeans are one of the best cash crops one can
produce. The table shows the recorded yields of some of the
better varieties at the West Virginia Agricultural Experiment
Station. In 1917, 18 varieties averaged 15.6 bushels of seed
per acre.”
This table has 5 columns, with the 9 varieties listed in
descending order by seed yield. The columns are variety,
years, bushels of seed, years, pounds of hay. The first three
columns show:
“Morse, 3, 20.44
“Wilson 89, 1, 17.03
“Wilson, 4, 17.01
“Peking, 4, 16.02
“Virginia, 4, 15.44
“Roosevelt, 4, 14.97

“Sable, 4, 13.57
“Arlington, 4, 13.39
“Haberlandt, 1, 8.56
The section on “Human Food” states (p. 8): “The
scarcity of meats will doubtless lead to a wider use of
soybeans in the human dietary. For centuries they have
supplied a large proportion of the nitrogenous part of the
food of the Chinese and Japanese. In the Orient the whole
beans are not eaten directly but soy sauce, bean milk, bean
curd, and vegetable cheese are made from them. Americans
would doubtless object to many of these products. The
whole beans have often been used like other beans–boiled,
baked, or with pork. They need to be soaked several
hours to remove the strong flavor. Soybean flour has great
possibilities as a substitute for part of the constituents of
various breads. When Americans learn to use the products of
the seed, then there will be a ready market for the crop and it
will take a regular place in our cropping scheme.” Address:
Asst. Prof. of Agronomy, West Virginia Univ., Morgantown.
787. Gaskill, E.F. 1918. The soy bean. Massachusetts
Agricultural College, Extension Circular No. 56. 3 p. April.
• Summary: Contents: Introduction. Uses: For forage,
ensilage, pasturage, green manure or cover crop, grain, oil.
Culture: Climate, soil, fertilizers, inoculation, seeding and
cultivation, harvesting, threshing. Varieties. Advisability of
growing in Massachusetts (its economic value on most farms
is questionable).
“For green manure or cover crop: Soy beans like other
legumes are capable of assimilating most of the nitrogen
needed from the air. Some of this nitrogen remains in the
soil. It will be understood, therefore, that soy beans when
grown as a green manure crop not only add humus to the
soil but also fertility in the form of nitrogen. Soy beans do
well on light sandy soils when properly inoculated. For this
reason they will be found an excellent crop to restore humus
and fertility to some of the poorer soils in this State, and are
quite satisfactory as a cover crop in orchards.”
“In harvesting for seed the mowing machine may be
used, going around the field cutting two rows at a time and
having the inside rows mowed by hand in order to prevent
the machine passing over the beans on the following trip. If
several acres of beans are to be harvested it will undoubtedly
found an advantage to use a mowing machine with a side
delivery attachment. In order to prevent shattering, the crop
should be cut in the morning before the dew is off or on a
cloudy day.”
“Threshing: An ordinary grain thresher with a bean
attachment and properly adjusted as to speed may be used to
thresh soy beans since they do not split as easily as the field
or garden bean.”
“For oil: Soy bean oil finds a ready market for a variety
of purposes. Its principal use in this country has been in the
manufacture of paints.”
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Varieties: “The early maturing kinds are invariably
small plants and produce light yields of beans, while the late
maturing varieties produce larger plants and yield a heavier
crop of seed. As a result of trials at the college of some two
hundred varieties, Medium Green has proven to be one of the
best for Massachusetts. Except in years of very early frost, it
matures its seed... Some of the varieties that will mature in a
shorter season than the Medium Green are Ito San, Ignotum
[same as Ogemaw] and Quebec 92. These varieties will
undoubtedly be found better adapted to the higher altitudes
of the State. The Hollybrook is similar to the Medium Green
in regard to maturity, characteristics of growth and yield, but
differs in that its seed is yellow. The Wilson because of its
small stems is considered an especially good variety for hay.
The Mammoth Yellow is probably more extensively grown
than all other varieties. It is a large variety which does not
mature in New England.” Address: Massachusetts Agric.
Exp. Station, Amherst.
788. Trabut, Louis. 1918. Le Soja: Soja Max (L.) Soja
hispida Savi [The soybean]. Algerie, Service Botanique,
Informations Agricoles. Bulletin No. 55. 16 p. April. [7 ref.
Fre]
• Summary: One cannot say that the soybean has been
introduced to the Western world only relatively recently;
it has been cultivated at the Jardin des Plantes since 1779.
There the soybean has always produced seeds, which have
been distributed to botanical gardens and amateurs interested
in plants. It would be unjust to say that for 138 years no one
has been involved in the utilization of soya in Europe. In
fact, there have been a number of fervent popularizers and
propagators of the plant. A history of this work is given,
including the Vienna Exposition of 1873, the work of Prof.
Haberlandt in Austria disseminating and testing soybeans
and his remarkable book on the soybean published in 1878,
the work of the Society for Acclimatization in France from
1855 (they made the vegetable cheese, tofu [To-fou]), and
exports from Manchuria to Europe.
Since 1898, Manchuria, which can no longer cultivate
the opium poppy, has greatly expanded its cultivation of
soybeans and has looked for outlets in European markets. In
1909 Manchuria exported 410,000 tonnes of soya, a figure
which rose to 650,000 tonnes in 1912.
A that time, according to Mr. Brenier, Director General
of the Chamber of Commerce at Marseilles, the industry of
Marseilles, confronted with a influx of new oilseeds, tried to
obtain soya but ran into customs problems. It wasn’t clear
whether soya should be classified as a legume (because
it is a bean) or as an oilseed (graine oléagineuse). While
the matter was being debated, all the available beans had
been purchased by Hull, England, and Hamburg, Germany
(Académie d’Agriculture de France, 1917, p. 189).
“As the Director of the Chamber of Commerce of
Marseilles informs us, in England, Germany, and the

Netherlands, the industrial use of the soybean has been
growing in importance for several years. In Germany there
even existed an important manufacture of soymilk.
“A Chinese factory [run by Li Yu-ying] was installed
a few years ago near Paris to enable the soybean to realize
its full potential and to introduce various commercial food
products made from this seed. In 1912 Messrs. Li Yuying and Grandvoinnet published a work on the soybean,
recommending its cultivation in France.
“In 1917 Mr. Balland notified the Academy of Sciences
of the utilization of soya in war bread, biscuits, etc. All these
products, said the knowledgeable chemist, can contribute to a
good diet because of their rich nutrient content.
“The Swiss, who consume many coffee substitutes, roast
the soybean seeds to make a coffee.
In Algeria, starting in 1894, soybean agronomic trials
were started at the botanical station of Rouïba. The results
were communicated to the other French colonies in 1898 [by
Louis Trabut] in Bulletin No. 16 of the Botanical Service.”
The results of these and subsequent trials in 1896 and 1897
in Algeria are summarized.
In 1896 a soybean with a green seed coat yielded 2,980
kg/ha of soybeans.
Pages 7-11 include discussions of the nutritional value
of soybeans, their use in diabetic diets, the fact that soybeans
are rarely consumed as such but are almost always processed
into more sophisticated foods (including fermented foods).
Following these trials, that were focused on a very important
collection (80 soybeans in number) received [in France]
from a missionary in China through the intermediary of Mr.
H. de Vilmorin, the seeds were distributed and the results of
their cultivation were generally good. There follows a letter
from a person in Bou-Medfa [Bou Medfaa, Algeria]. Also
discusses the availability, benefits, and method of producing
soybean milk which the Chinese prefer to animal milks,
and which is free of bacteria that can cause tuberculosis.
In Algeria, soybean yields range from 12 to 30 quintals
per hectare. Note: 1 quintal = 100 kg. The Arabs consume
soybeans boiled in salted water. In England a Soya Flour
is sold which contains 75% wheat flour and 25% soy flour.
This flour is used commercially to make a soy bread. A Soja
Biscuit is made in the Netherlands.
Pages 12-14 list 26 soybean varieties in order of their
earliness. Synonyms and characteristics are also given:
Soja très hatif à grain noir (Extra Early Black; Vilmorin
or Ogema [Ogemaw] of Michigan. Matures in 80-90
days). Brun précoce (Early Brown from Indiana). Vireo
(Tokyo). Chernie (Khabarovsk, Siberia; black seed). Auburn
(American selection). Merko (Mekoechofka of Siberia;
brown seed). Elton (Khabarovsk, Siberia; yellow seed).
Chestnut (American selection 1907; brown seeds). Jaune
d’Etampes (Yellow Etampes, or Ito San in America; One
of the earliest varieties introduced to Europe and America).
Vert de Samarow (Green Samarow, or Guelph in America;
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green seeds, matures in 120 days). Butterball (or Jaune
géant {Yellow Giant} from Dammann, from Tokyo; yellow
seeds. Matures in 110 days). Soja noir de Podolie (Black
Podolia [Podolia is in today’s Ukraine], or Buckshot in
America; black seeds). Wilson Black (Manchuria). Meyer.
Austin. Haberlandt. Huang-Tou (Yellow Bean, from
Ningouta {Ninguta, see Ning’an}). Bhetmas (from India;
seed chocolate and yellow). Medium Yellow. Shingto (From
Tieling {T’ieh-ling or Tiehling, Liaoning prov.}, Manchuria).
Swan (from Canton). Soja tigré (Striped, spotted, or speckled
soybean from Peking; seeds are grilled and eaten like
peanuts). Brooks (Manchuria and China). Maculata gigantea
(Large spotted, sold under this name by Dammann; probably
the same as the American variety Meyer). Mammoth
(American selection). Riceland (From China).
The importance of inoculation with bacteria is
emphasized. Soybeans can be cultivated with cowpeas for
forage. An illustration (line drawing) on the cover shows the
soy bean plant, with a close-up of the pods.
Note 2. This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Wilson Black. Address:
Director of the Botanical Service for the Government of
Algeria.
789. Kiesselbach, T.A. 1918. Soy beans. Nebraska
Agricultural Experiment Station, Bulletin No. 166. 16 p. May
1.
• Summary: Contents: Uses. Food values. Composition.
Adaptation and varieties. Relative yields of soy beans and
cereal crops. Time, rate, and manner of planting. Cultivation.
Harvesting and threshing. Soy beans as a forage crop. How
to use soy beans for human food: Soy bean flour, method of
using flour, recipes for using soy bean flour, dishes prepared
from whole soy beans boiled.
“Altho soy beans are an excellent supplementary protein
stock feed, with a feeding value about equal to that of oil
meal, investigations indicate that the yield is not sufficiently
large to justify growing them for this purpose in Nebraska
where alfalfa can be grown successfully. An acre bearing
three tons of alfalfa hay produces approximately two times as
much digestible protein and five times as much energy value
in the form of carbohydrates and fat as one acre of soybeans
yielding 15 bushels. On the other hand, soy beans are the
most productive of protein and energy value of any of the
leguminous concentrates suitable for human consumption.”
“The yield of soy beans in the southern states in
proportion to the yield of cereal crops is so much greater than
in Nebraska that a natural adjustment of production is not
likely to make it profitable for Nebraska farmers to compete
extensively in the growing of soy beans for commercial
purposes.”
“The Experiment Station ground and sold considerable
soy flour during the winter 1917-1918, in an experimental
way, to a rather large number of people. This flour was

relished and held in high favor by nearly all who used it. It
was without doubt one of the most satisfactory substitutes for
wheat flour on the market. The keeping qualities of this flour
have proved very satisfactory during the winter time. A sack
full has been retained in good condition at ordinary living
room temperature (70 degrees F.) during the five months
from October until March.”
Ideas for using soy bean flour in recipes include: Raised
wheat bread with soy bean flour. Raised whole wheat bread
with soy bean flour. Steamed Boston brown bread. Muffins.
Biscuits with soy bean flour. Corn bread. Mush for frying.
Corn griddle cakes. Soy bean soup. Soy bean milk.
Ideas for using whole soy beans boiled in recipes
include: Soy bean loaf. Soy bean croquettes. Soy bean soup.
Roasted soy beans (like peanuts).
Photos show: A man standing in a field of soy beans.
Fifty seeds of five soy bean varieties (Early Yellow, S.P.I.
No. 36576, Habaro, Haberlandt, and Cloud). Tables give
experimental data and compositional analyses of soy beans.
Address: A.M. Agronomy, Lincoln, Nebraska.
790. Morse, W.J. 1918. Re: Seed of the Edward soy variety.
Letter to Prof. E.F. Cauthen, Agricultural Experiment
Station, Auburn, Alabama, May 4. 1 p. Typed, without
signature (carbon copy).
• Summary: “Dear Sir: Replying to your letter of April 30
advising that you wish to obtain seed of the Edward variety
of soy bean, will say that we have only a very small amount
of this seed on hand. I am taking pleasure in sending you
what we can spare. It is quite possible that if you desire a
larger amount of seed of this variety you can secure it from
the Georgia Experiment Station, Athens, Ga.
“Relative to the testing out of some of the varieties
which were included in last year’s variety test for oil, will
say that it might be well to test out the highest forage and
seed yielding varieties in comparison with the standard sorts
you are growing at your station. Some of the varieties tested
out for oil showed very good seed yielding qualities and I
think it would be of value to test them in plots with sorts you
have tested at the Station for a number of years.
“Very truly yours, Scientific Assistant.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Scientific Assistant [USDA].
791. Smith, Alfred G. 1918. Soy beans in systems of farming
in the cotton belt. Farmers’ Bulletin (USDA) No. 931. 23 p.
May.
• Summary: Contents: Commercial production promising.
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seed required per acre. Farm practice in growing soy
beans: Inoculation, distance between rows, planting
and cultivation, fertilizers used, harvesting. Yields.
Comparative labor requirements. Selling prices of
soy beans and soy-bean forage. Division of crop with
croppers and tenants.
Varieties: “At least 90 percent of the soy beans
grown in the cotton belt are of the mammoth yellow
[sic, Mammoth Yellow] variety.” It is “suitable for
both seed and hay, and is well known in commercial
channels. It is a yellow bean and a variety that is
suitable for human food. Cotton mills like it on
account of its oil content and its color, for it makes a
yellow meal which is acceptable to farmers who are
accustomed to cottonseed meal, and who look upon
a dark-colored meal as one that is damaged. The
mammoth yellow soy bean grows erect and stands
well, so that it can be harvested with a mechanical
picker, which is not the case with several other
varieties.”
“Fertilizers used: Like cowpeas, soybeans are not
heavily fertilized, if at all, farmers usually depending
upon the residual effect of the fertilizers applied to other
crops. Lime, applied as ground limestone, ground oyster
shell, or burned lime usually increases the growth of soy
beans (except in limestone areas), but it is not always needed
to produce a profitable crop. In actual practice most of the

Uses of soy beans. Area and soils adapted to soy beans.
Bearing on other legume crops. Combining soy beans with
other crops: As first crop for seed, as first crop for hay, in
the row with corn, with corn in alternate rows, soy beans
after small grain or Irish potatoes, in corn at last working,
in alternate middles in cotton. Varieties of soy beans and
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farmers in the soybean district of North Carolina use some
form of lime, since most of the soil there is acid. The lime is
secured quite easily, and the increased yields considerably
more than pay the cost. The lime is applied at the rate of 2
tons of ground limestone per acre once in four or five years,
or it is scattered on top of the row at the rate of about 1,000
pounds per acre just before the soy beans are planted. Light
applications, occasionally as low as 150 pounds per acre, are
frequently drilled in a furrow and covered, the beans being
planted above.
“Sometimes acid phosphate is used. This is applied
generally at the rate of 200 pounds per acre and is drilled
in the row before the beans are planted. On soils deficient
in potash kainit is sometimes used, but the most common
practice with both acid phosphate and kainit is to fertilize
the preceding crops and depend upon the residues for
the soy beans. Cotton-seed meal, as previously stated, is
sometimes used when planting soy beans for the first time,
and sometimes on other plantings where the soil is sandy
or sandy loam. The common application is from 100 to 200
pounds per acre, drilled in the row before planting the beans.
“Harvesting: The difficulty farmers have experienced in
harvesting has been the greatest handicap in the extension
of the production of soy beans. The development of new
machines and accumulated experience with the crop,
however, have overcome most of the troubles, so that
farmers in the soy-bean district consider it little, if any more,
trouble to harvest soy beans, except for hay, than it is to
harvest oats or wheat.
“Harvesting soy beans for hay is practically the same
process as harvesting cowpeas for hay... Sometimes a tedder
is used for curing, but not often.” The “usual custom is to
shock them on hollow racks made of poles” (see fig. 5).
Merriam-Webster’s Collegiate Dictionary (1998) defines a
tedder, a word first used in the 15th century, as “a machine
for stirring and spreading hay to hasten curing and drying.”
“In harvesting soy beans for seed mechanical pickers
(see fig. 8) are used quite extensively. These pickers are of
different makes, but all have the same general principle.
They run astride the rows and knock out the beans, leaving
the stems, leaves, and hulls on the land. The machine
is drawn by two mules and operated by two men. One
man drives and another throws out the excess trash that
accumulates in the back of the machine. The picker will
hold from 4 to 6 bushels of beans. When it is full, the beans
are emptied and handled in different ways. In one common
method the beans are run through a half-inch mesh sieve to
remove the coarse trash and then are stacked. One or two
men handle the sieve. These men may be the same who
operated the machine or they may be extra men. After this
the beans are cleaned with a fanning mill. Note 1. This is the
earliest English-language document seen (Nov. 2006) that
uses the term “fanning mill” in connection with cleaning
soybeans.

“Harvesting with a picker begins some time after the
leaves of the plant have fallen (see fig. 9). The time to begin
is when the first pods pop open and throw out the beans.
As the picker works best only when the beans are dry, the
machine is not started in the morning until the dew is off,
which is usually from 9 to 11 o’clock... A machine will pick
from 3 to 6 acres per day, averaging about 4½ acres...
“The waste of beans in picking usually varies from onetwentieth to one-fourth, and, as a rule, averages about oneeighth. If the plants are blown down or have long branches
so the machine can not handle them well, the waste may
be more than this, or if the beans are left on the vines too
late, so that many of them pop out, the waste may be higher.
Varieties of beans that begin fruiting some distance from the
ground can be harvested with the least waste by a picker, and
this is one advantage of the mammoth yellow soy bean. Hogs
are usually turned in to clean up the waste beans, so that in
fact there is very little loss.
“A picker costs about $125, and so is within the reach
of many farmers. A farmer with a small acreage of soy beans
frequently buys a picker and, in addition to his own work,
does custom work for his neighbors. In this way his machine
is profitably used. The common price for picking beans with
a picker is 20 cents per bushel, or a toll of one-tenth of the
beans. In northeastern North Carolina approximately fourfifths of the beans grown for seed are harvested with pickers.
Altogether there are now in use over 1,500 pickers, some of
which have been in use for 10 years [i.e., since 1908] and
have picked over 8,000 bushels of beans. It is noteworthy
that the pickers are replacing other methods of harvesting
and that the increase in the acreage of soy beans in the cotton
belt can be attributed largely to these machines.
“Another way of harvesting the soy beans is to cut them
with a binder and thrash them out with a grain thrasher (see
fig. 10) adjusted for handling beans.” When harvested with
a binder, the soy beans “are cut earlier than when harvested
with a picker, since to save the seed they must be cut before
the pods start bursting open.”
Photos show: (1) A man driving a two-wheeled machine
pulled by two horses in a field of soybeans (front cover).
(2) A field of soy beans in southeastern Oklahoma,
grown for seed.
(3) Soy beans planted in alternate rows with corn, ready
to be harvested.
(4) A man planting soy beans with a cotton planter.
(5) A field of soy beans at Danville, Kentucky.
(6) A hollow rack used for curing soy bean hay.
(7) Soy bean hay stacked on hollow racks.
(8) Baling soy bean hay in the field from hollow racks.
(9) Three people emptying a soy-bean picker and
screening the beans.
(10) A field of Mammoth Yellow soy beans to harvest
for seed.
(11) People and machines thrashing soy beans.
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(12) Soy beans cut with a self-reaper and piled in small
bunches for curing preparatory to thrashing.
Note 2. This is the earliest document seen (Aug. 2001)
that contains the term “soy-bean picker” (or “soy bean
picker”). This machine, developed in North Carolina and
first described by Dacy in June 1916, was an early version of
the combine, and (like the combine) it greatly facilitated the
work of harvesting soy beans.
Note 3. This is the earliest English-language document
seen (Jan. 2003) that uses the word “mechanical” in
connection with soybean production or harvesting.
Note 4. This is the earliest document seen (Jan. 2003)
that uses the terms “pods pop open” or beans “pop out” to
refer to shattering. In about 1942 a non-shattering soybean
variety named “Rose Non Pop” was developed in North
Carolina. Address: Agriculturist, USDA.
792. Thurston, Azor. 1918. Soya bean oil. Midland Druggist
and Pharmaceutical Review 52(5):202-03. May. [3 ref]
• Summary: This oil is called huile de soja in French,
Sojabohnenoel in German, and olio di Soia in Italian. “Soya
beans are cultivated in Russia, Japan, China and the Southern
part of the United States. Constants: Refractive index at
20ºC, 1.4768; specific gravity at 25ºC, 0.9194; solidification
value, -15 to -16ºC; saponification value, 191 to 194; iodine
value, 130 to 135; Reichert-Meissl value, 0.45 to 0.69.
Principal components: Glycerides of oleic, linolic, stearic
and palmitic acids.” After discussing the oil’s preparation,
properties, and tests of purity, the author describes its
uses: “Soya bean oil is used in soap making, in paints and
varnishes as well as in making waterproof clothing. It is used
as an edible oil in the manufacture of lard substitutes and
oleomargarine. It is used to a limited extent as a lubricant
and burning oil. ‘German Coffee Berry’ is a species of soya
bean the seed of which, being parched and ground, is used
as coffee. As a by-product the soya-bean meal is a valuable
stock food.” He then discusses natto, based on a 1912 article
by S. Muramatsu. He adds, incorrectly, that “Tofu is a liquid
preparation resembling cow’s milk and manufactured from
soya beans.”
Note: Azor Thurston lived 1861-1922. Address: Ohio
State Univ.
793. Murray, James. 1918. The farm and farm crops:
Soy beans for Quebec. J. of Agriculture and Horticulture
(Quebec, Canada). June 1. p. 3.
• Summary: “The Soy Bean (Glycine soja) has not been
generally recognized as adapted to climates as cool as that
of Quebec and as most of the varieties on the market are
only suitable for growing in warmer climates this is as it
should be... we now have at least one variety which we
can confidently recommend as suitable for the climate of
Montreal...”
“The Soy Bean is an exceedingly important crop

in Manchuria, Japan and Korea and is exported in large
quantities from these countries.”
“Like the ordinary bean, the soy bean is an annual that
cannot be planted until danger of frost is over,–about the first
of June [in southern Quebec].
“In the countries where soy beans are grown extensively
they are used largely for human food... In this country where
the production is likely to be on a small scale for some years
their principal use will be for human food either as baked
beans or in a ground condition [as flour] for making muffins,
biscuits, etc. In using them as baked beans they may be
used without pork as the large percentage of fat which they
contain makes the use of additional fat unnecessary.
“In preparing them it is important that they be soaked
over night in a large quantity of water, and this water poured
off before they are boiled. The large quantity of water is
necessary to dissolve out of them a disagreeable flavor which
they possess naturally. Otherwise they are cooked in exactly
the same way as ordinary beans.” Note: No; they must be
cooked much longer than ordinary beans.
“In the Cereal Department of Macdonald College
considerable work has been done in selecting varieties for
earliness and yield, and seed of one variety that will mature
here every year is now available in limited quantities. This
variety is known as Quebec No. 92. To those who wish to try
them the Department is willing to send samples of one pound
as long as the available supply lasts.”
Photos show: (1) Mature plants of Quebec No. 92 soy
beans. (2) A field of soy beans in midsummer.
794. Perkins, W.R. 1918. Turn soybean crop into hay (Letter
to the editor). Atlanta Constitution (Georgia). June 23. p.
A13.
• Summary: “Soy beans may often be successfully grown
as a money crop, but there are some difficulties to be
encountered in harvesting the bean crop. There is generally
a lack of machinery for harvesting and threshing and
considerable loss from the popping of the seed pods in the
field [shattering]. While it is a splendid crop for the purpose
just mentioned, we believe that the really important place of
the soy bean in Louisiana is in the making of hay.
“The hill and cut-over pine sections of the state should
use soy beans as a substitute for alfalfa, which will not
succeed in these sections. The soy bean will make a hay fully
as palatable and nutritious as alfalfa.”
“Use the Mammoth Yellow or Biloxi varieties. Inoculate
the seed and plant about one-half bushel to the acre.”
Address: Louisiana State Univ.
795. Cauthen, E.F. 1918. Growing soy beans in Alabama.
Alabama Agricultural Experiment Station, Bulletin No. 202.
p. 79-84. June.
• Summary: This is a popular edition of Bulletin No.
203. Contents: Introduction. Uses. Fertilizer and culture.
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Inoculation. Harvesting and thrashing. Varieties.
Varieties mentioned: Biloxi, Blackbeauty [Black
Beauty], Ebony, Edward, Haberlandt, Hollybrook, Mammoth
Yellow, Wilson.
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety “Blackbeauty”–spelled as one
word. Address: Assoc. Agriculturist.
796. Pharos-Tribune (Logansport, Indiana). 1918. Has 30
acres of soy beans. July 18. p. 7, col. 5.
• Summary: “Noah Fouts, near Deer Creek, Carroll county,
has 30 acres planted to Holleybrook [sic, Hollybrook] soy
beans and the prospect of a bumper crop was never better.
Last year Mr. Fouts was instrumental in raising 1,500
bushels of soy beans for which he received $5 per bushel.”
797. Bean-Bag (The) (St. Louis, Missouri). 1918. Classified:
For sale (Ad). 1(2):47. July.
• Summary: “Three hundred bushels mammoth yellow
[Mammoth Yellow] seed soy beans. Quote best price f.o.b.
Gum Neck, North Carolina. Fairview Seed Farm, Gum Neck,
N.C.”
Note: This ad also appeared in subsequent issues of this
magazine.
798. Hahto: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1918. Seed color:
Yellow (olive), hilum black.
• Summary: Sources: Morse, W.J. 1918. “The soy bean: Its
culture and uses.” USDA Farmers’ Bulletin No. 973. 32 p.
July. See p. 14. “Hahto.–This variety recently introduced
from Japan is a large producer of seed and forage, and
the seeds when from three-fourths to full grown make an
excellent green vegetable, similar to the Lima or butter bean.
Plants stout, erect, maturing in about 135 days; pubescence
tawny; flowers purple; seeds olive yellow, with a black seed
scar, much flattened, very large, about 75,000 to the bushel;
oil, 14.8%; protein, 40.6%.”
Madison Survey (Madison, Tennessee). 1919, “Beans.”
1(2):5. March 5. “The soy bean lima, or Hito, [most likely
Hahto] is an exceptionally good garden vegetable, making a
very heavy yield of seed.”
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 52, 53, 111, 152, 154, 165-66, 171, 192-93, 222, 259.
“Introduced from Wakamatsu, Japan, 1915. Plants stout,
erect, bushy, maturing in about 130 days; pubescence tawny;
flowers purple, 55 to 60 days to flower; pods brown, 60-80
mm. long, 13 to 15 mm. wide, 6 to 7 mm. thick, shattering
little; seeds olive yellow, 10 to 12 mm. long, 8 to 9 mm.
wide, 5 to 6 mm. thick; hilum black; germ yellow; oil 17.9
per cent.; 74,800 to the bushel.”
Morse, W.J. 1927. “Soy beans: Culture and varieties.”
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 7.

“Hahto–Introduced under S.P.I. No. 40118 from Wakamatsu,
Japan, in 1915. It is commonly known in Japan as ‘dove
killer,’ and is said to be used boiled in the green stage...
Especially valuable as a green vegetable bean when threefourths to full grown.”
Morse, W.J.; Cartter, J.L. 1937. “Improvement in
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89. For
the year 1937. See p. 1163. “In Japan, certain varieties of
soybeans were found that were used solely as green shelled
beans... The vegetable soybean offers an excellent food of
high nutritional value, especially in the fall when other green
beans are lacking... As a result of selection, cooking tests,
and adaptation studies, eight green vegetable varieties... have
been introduced in various sections of the country.” One of
these is Hahto. See p. 1187. Hahto: Origin: Introduction,
Japan. Year: 1915. Days to mature: 130. Flower color:
Purple. Pubescence color: Tawny. Seed coat color: Olive
yellow. Germ color: Yellow. Hilum color: Black. Seeds per
pod: 2-3. Seeds per pound: 1,250. Use: Green vegetable, or
dry edible beans. Note: This is the first of many documents
in which Morse classified the Hahto as a “green-vegetable”
soybean, one of a limited number of “edible varieties of
soybeans.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 10-11. Hahto is in the USDA Germplasm
Collection. Maturity group: VI. Year named or released:
1918. Developer or sponsor: USDA. Literature: 04.
Source and other information: ‘Hato Koroshi Daizu’ from
Kawamata, Fukushima, Japan, in 1915. Prior designation: PI
40118.
Note: This is the earliest large-seeded vegetable-type
soybean introduced into the United States. The second was
Easycook in 1919. Address: USA.
799. Morse, W.J. 1918. The soy bean: Its culture and uses.
Farmers’ Bulletin (USDA) No. 973. 32 p. July. Superseded
by Farmers’ Bulletin 1520. [27 ref]
• Summary: Contents: Summary. Commercial importance.
Climatic adaptations. Soil requirements. Preparation of the
seed bed. Fertilizers. Inoculation. Time of planting. Depth of
planting. Rate of seeding. Method of seeding. Cultivation.
Varieties (22): Barchet, Biloxi, Black Eyebrow, Chiquita,
Early Brown, Elton, Guelph (“also known as Medium Green,
Early Green, Medium Early Green, and Large Medium”),
Haberlandt, Hahto, Hollybrook, Ito San (“has been known
under the names of Japan Pea, Yellow, Medium Yellow,
Dwarf Yellow, Early Yellow, Early White, and Coffee
Berry”), Lexington, Mammoth, Manchu, Medium Yellow
(“has been grown under the names Early Yellow, Mongol,
Banner, and Roosevelt”), Mikado, Peking (“In variety tests
the Peking, Sable, and Royal varieties appear to be identical,
and it is quite evident that the latter two are selections from
the Peking.”), Shanghai (“has been grown in North Carolina
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under
name

the
of

Tarheel Black”), Tokyo, Virginia, WilsonFive [black seeded], Yokotenn [Yokoten].
Soy beans in rotations. Soy beans in
mixtures: With cowpeas, corn, sorghums, or
Sudan grass. Soy beans for seed: Yields of
seed, feeding value, for human food, for oil
and meal, viability of soy-bean seed, cost
of production, soy-bean straw. Soy beans
for hay: Time of cutting, curing soy-bean
hay, feeding value of soy-bean hay, yields
of soy-bean hay. Soy beans for soiling. Soy
beans for pasture. Soy beans for ensilage.
Soy beans for soil improvement. Enemies of
the soy bean: Rabbits, root-knot caused by
a nematode, cowpea wilt due to a Fusarium,
caterpillars, and black blister beetles.
“Commercial importance: The soy bean, also called the
soya bean, the soja bean, and in North Carolina the stock
pea, is an annual leguminous plant, a native of southeastern
Asia. It has been cultivated in China, India, and Japan for
more than 5,000 years and in extent of use and value is the

most important legume now grown in these countries.”
“The soy bean was introduced into the United States as
early as 1804, but it is only during the last decade that it has
become a crop of much importance. At the present time it is
most largely grown for forage. In many sections, especially
southward and in some parts of the corn belt, a very
profitable industry has developed from that growing of seed.
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During the past few years the acreage has increased to a very
considerable extent. The large yield of seed, the excellent
quality of forage, the ease of growing and harvesting the
crop, its freedom from insect enemies and plant diseases,
and the possibilities of the seed for the production of oil and
meal and as a food all tend to give this crop a high potential
importance and assure its greater agricultural development in
America” (p. 3).
Concerning the variety Hahto (p. 14): “This variety
recently introduced from Japan is a large producer of seed
and forage, and the seeds when from three-fourths to full
grown make an excellent green vegetable, similar to the
Lima or butter bean. Plants stout, erect, maturing in about
135 days; pubescence tawny; flowers purple; seeds olive
yellow, with a black seed scar, much flattened, very large,
about 75,000 to the bushel; oil, 14.8%; protein, 40.6%.” Note
1. This is the earliest English-language document seen (May
2003) that uses the term “butter bean” to refer to the lima
bean.
Uses for human food (p. 22-23): “Until 1916 the
soy bean had been used but little in the United States for

food and only as a special diet for persons
[diabetics] requiring foods of a low starch
content. Much interest has been shown
during the last two years in the possibilities
of the soy bean for food. The United States
Department of Agriculture and many
schools of cookery and domestic science
have conducted successful experiments in
utilizing the dried beans in the manner of
the navy bean and the green beans when
three-fourths grown to full grown as a greenvegetable bean. The variety and palatability
of the forms in which the bean can be served
make it a very desirable article of food,
and undoubtedly it will grow in favor as it
becomes better known. Soy-bean meal or
flour may be used as a constituent of bread
and muffins and in pastry.”
Photos show: (1) A man standing in a field
of soy beans (front cover). (2) A typical
mature soy-bean plant (p. 4).
(3) Roots of a soy-bean plant with
abundant development of nodules (p. 7).
(4) Cultivating soy beans. Cultivation
should begin as soon as the seedling plants
appear. Two horses pull a man on a harrow
or weeder. (5) A field of the Biloxi variety of
soy beans in Mississippi (p. 13). (6) A field
of the Black Eyebrow variety of soy beans in
South Dakota. (7) Plats of the Mammoth and
Virginia varieties of soy beans at Arlington
Farm, Virginia (p. 15). (8) A man standing
in a field of the Peking variety of soy beans
grown in 24-inch rows. (9) A field of soy
beans and corn grown for ensilage (p. 17). (10) A field of soy
bean and Sudan grass grown in mixture for hay (p. 22).
(11) Opened pods of Hahto variety soy beans on a plate,
showing the large seeds (p. 23). (12) Soy-bean hay on frames
(p. 25).
A diagram (p. 5) shows 67 different ways in which soy
bean plants and seeds are utilized. The plants are used for
green manure, forage (hay, ensilage, soiling), and pasture.
The seeds are used to make oil, meal, and food products.
The oil is used to make various non-food industrial products
(glycerin, explosives, enamels, varnish, waterproof goods,
linoleum, paints, soap stock {for hard or soft soaps},
celluloid, rubber substitute, printing inks, lighting oil
{illuminants}, and lubricating oil), and four food products
(butter substitute, lard substitutes, edible oils, and salad oils).
Food products include dried beans and green beans. From
dried beans are made soy sauce, boiled beans, baked beans,
soups, coffee substitute, roasted beans, breakfast foods,
and vegetable milk (from which is made soy cheese {fresh,
dried, smoked, or fermented}, condensed milk, fresh milk,
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confections, and casein). The green beans are used as green
vegetables, canned, or in salads.
An outline map of the United States (p. 6) shows the
areas to which the soy bean is especially adapted, as to
varieties and purpose. The eastern half of the country is
divided horizontally into 3 zones: Southern, for later and
larger varieties for seed production; Central, for medium and
medium-late varieties for seed and the same varieties and
later varieties for forage; Northern (the line runs through
central Ohio, Indiana, and Illinois, and southern Iowa) for
very early varieties for grain production and the medium and
medium-late varieties for forage and ensilage.
Note 2. This is the earliest document seen (Nov. 2020)
that mentions the soybean varieties Hahto, Yokoten, or
Wilson-Five.
Note 3. This is the earliest document seen (June 2009)
that describes a vegetable-type soybean variety (Hahto),
or says that a specific variety makes an excellent “green
vegetable.”
Note 4. This is the earliest English-language document
seen (June 2009) that contains the term “green-vegetable
bean.” Address: Scientific Asst., Forage-Crop Investigations,
USDA Bureau of Plant Industry, Washington, DC.
800. Skaife, S.H. 1918. Pea and bean weevils. Union of
South Africa, Department of Agriculture, Bulletin No. 12. 32
p. Sept. 13. See p. 16-18. [4* ref]
• Summary: Discusses Acanthoscelides obtectus and
Callosobruchus chinensis. Tests have shown that soya
beans (Glycine hispida) are among the various beans that
are not attacked, at least to a material extent, by these bean
weevils of the family Bruchidae. The following varieties
of soya beans have not become infested: Brown, Early
Black, Hollybrooks Early [sic, Hollybrook Early], Ito San,
Mammoth Yellow, and Manchurian.
Page 19 states: “Soya beans were entered by the young
larvae in dish tests, but, after growing for a time, all died. I
surmise that the bean substance is too oily for the insects’
welfare.” Address: Asst. Entomologist, Div. of Entomology,
Union of South Africa.
801. Bean-Bag (The) (St. Louis, Missouri). 1918. Soy beans
in northern states. 1(4):24-25. Sept.
• Summary: “Soy beans have always been regarded as a crop
suitable only for southern states, but experiments covering
a period of years, made in various portions of the State
of Wisconsin under the supervision of State agricultural
authorities, have demonstrated that soy beans, as a crop, are
entirely practical for Wisconsin conditions.
“It has been found by these experiments that for
Wisconsin conditions, approximately 135 days are required
to mature soy beans for feed on the clay loam soils in the
southern part of the State. The cutting stage is reached in
about ninety days. The Ito San variety gave the largest yield

of beans to the acre, closely followed by Michigan Green,
Early Yellow and Medium Early Yellow. The Medium Early
Yellow is a very leafy variety, and was found to be most
desirable for hay and silage in southern Wisconsin.
“For the upper half of the State Early Black was found
to give good results. Ito San and Medium Early Green
gave heavy yields of forage, and are recommended for that
purpose. The Early Black is a safe variety to plant for seed in
localities which, on the average, are free from killing frosts
from June 1 to September 10. On sandy soil this variety
matures in from 90 to 105 days, depending upon the growing
season.
“The Wisconsin authorities are recommending the
Black Eyebrow and Manchu varieties for both seed and hay
purposes throughout the State.”
802. Grantham, Arthur E. 1918. Report of the agronomist.
Delaware Agricultural Experiment Station, Bulletin No. 122.
p. 10-20. Nov. 1. See p. 18.
• Summary: The section titled “Soy Beans” (p. 18) states:
“The variety test of soy beans and cowpeas has been
continued, with the result that there are now several strains
or varieties which seem to be as promising in yield as the
Wilson and Peking, which were distributed to farmers some
five or six years ago. There are several strains of the Peking
variety that are exceptionally good. A study of the varieties
of soy beans has shown that they are adapted to almost any
condition of seeding, since they range in maturity from
90 to 140 days. The difference in growth habit offers a
considerable latitude in the choice of strain for seed or hay
production. The Wilson, Peking and other allied strains seem
to be better adapted for general farm purposes. One of the
best varieties for hay that has been tested is the Cloud. Its
vines and stems are not much coarser than Mammoth Red
Clover, which enables the hay to be cured easier and at the
same time produce a feed that is readily consumed by stock.
This variety makes a good growth and can be especially
recommended for this particular purpose.”
Note: This is the earliest English-language document
seen (July 2009) that uses the term “growth habit” in
connection with soy beans. Address: Agronomist, Newark,
Delaware.
803. Cauthen, E.F. 1918. Soy beans in Alabama. Alabama
Agricultural Experiment Station, Bulletin No. 203. p. 85-123.
Nov. [3 ref]
• Summary: Contents: Summary. Introduction. Climate and
soil requirements. Fertilizers for soy beans: Acid phosphate
and kainit [kainite] for hay; acid phosphate, kainit, cotton
seed meal, etc., for seed and hay; acid phosphate vs. raw
phosphate in seed production; acid phosphate vs. raw
phosphate in hay production. Inoculation. Inoculation
experiments. Cropping systems. Culture: Preparation of
soil, planting, rate of seeding, tillage. Harvesting soy beans.
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Thrashing and storing seed. Variety tests for seed. Soy bean
straw. Variety tests for seed and oil. Soy bean hay. Variety
tests for hay. Rate of seeding for hay. Mixtures of cowpeas
and soy beans for hay: Heavy seeded mixtures, light seeded
mixtures. Soy bean as a soil improving crop. Fertilizing
effect on cotton: Comparative yields on. Enemies of the soy
bean.
Brief description of the common varieties of soy beans:
Acme 14954, Arlington 22899, Austin 17263, Baird, Barchet
23232, Blackbeauty [Black Beauty], Biloxi, Chinese 20797,
Ebony, Edward Soy, Haberlandt, Hollybrook 17278, Ito
San Soy, Mammoth Yellow, Otootan, Pekin 152, Rueland
[Riceland?] 20797, Shanghai 14952, Swan 22379, Tokyo
17267, Virginia 32906, Wilson (Black) 19185.
“Variety tests for seed” (p. 101-03) states that “the
Experiment Station has tested 30 different varieties or strains
for seed production. Much larger numbers have been grown
for observation purposes. Most of the varieties have been
furnished by the U.S. Department of Agriculture.” Table
VI (p. 102) gives the yields of seed from these 30 varieties
from 1908 to 1918, and the yield of straw during 1917 and
1918. Varieties mentioned here but not mentioned above
are: Flat King (from 1909), Medium Green (from 1916),
Medium Yellow (from 1916), Morse (from 1914), Rueland
(from 1912), Tar Heel (1916 only), and Wilson (yellow; from
1917).
“During the 11 year period Blackbeauty stood at the
head three years in production of seed; Haberlandt, two
years; Mammoth Yellow, Sherwood, Tokyo, Hollybrook and
Biloxi one year each. During the 11 year period the four most
productive varieties for seed of each year included Mammoth
Yellow seven times; Blackbeauty five times; Hollybrook five
times; Edward, Haberlandt, Ebony and Wilson each three
times; Baird, Acme, Shanghai, and Swan each two times;
Flat King, Peking, Sherwood, Virginia, Biloxi and Otootan
each one time.”
“Enemies of the soy bean (p. 118-20): Probably the
greatest enemy to the growing of the soy bean is rabbits.
They are very fond of the young, green, tender foliage.
Where only a small patch is planted, the rabbit has been
known to destroy it entirely. It is suggested that the farmer
plant enough for the-rabbits and for the farm.
“A very small eel-like worm, called nematode,
(Heterodera radicicola) sometimes attacks the soy bean root
and causes irregular enlargements on it. The enlargements
are mistaken by some for nodules caused by nitrogengathering bacteria, peculiar to this plant. Where the soil is
badly infested with this insect, the farmer is advised to plant
some other crop that is not susceptible to its attack.
“The soy bean suffers from a disease that attacks the
underground part of the plant and causes the leaves and
stem to wilt. When the plant is examined, it is noticed
that the bark is soft, and the woody part of the stem dark.
This darkening of the stem is due to a microscopic fungus

(Fusarium tracheiphilum–Smith), which is said to be the
same organism that produces the wilt of cow-peas. When
a field becomes infested with this disease, it should not be
planted in soy beans or cowpeas susceptible to wilt.
“Root rot attacks the soy bean plant and causes a wilting
of the leaves, followed by the death of the entire plant. When
the plant is pulled up, a mat of white fluffy mold is usually
found on the stem directly below the point where the stem
enters the ground. On it may later appear small round bodies
(sclerotia) which perpetuate the fungus.
“Leaf spot sometimes appears when the plants have
about reached maturity. It does not do much injury.”
A photo shows a diseased soy bean root and the effects
of nematodes. Address: Agriculturist, Auburn, Alabama.
804. Morse, W.J. 1918. Re: Please send Biloxi soy beans.
Letter to Prof. S.M. Tracy, Agronomist, Bureau of Plant
Industry, USDA, Biloxi, Mississippi, Dec. 23. 1 p. Typed,
without signature (carbon copy).
• Summary: “Dear Prof. Tracy: Quite recently the Office of
Tobacco Investigations advised me they desire to obtain seed
of a very late variety of soy beans for experimental purposes
in the greenhouse. They desire to start the seed as soon as
possible and I suggested that they try Biloxi. In looking up
the seed here, I find that we have no seed of this variety
available. I will be very glad if you will send me in the near
future two pounds of Biloxi seed.
“Very truly yours,...”
Note: On 30 Dec. 1918 S.M. Tracy returned this letter to
Morse with the following note typed on the bottom: “Biloxi
soys sent today. Also a few of 43529 which is much later.
Mine were planted 3/23, and were killed by frost on 12/25.
Yours... Agronomist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with Special Agent at
Biloxi, Mississippi, 1907-20. S.M. Tracy, 16-23. Box 5.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: Ass’t. Agrostologist, Seed and
Plant Introduction and Distribution, Bureau of Plant Industry,
USDA, Washington, DC.
805. Tracy, S.M. 1918. Re: Please send “Bulletin 439” on
soy beans. Letter to W.J. Morse, Office of Seed and Plant
Introduction and Distribution, Bureau of Plant Industry,
USDA, Washington, DC, Dec. 27. 1 p. Typed, with signature
on letterhead.
• Summary: “Dear Mr. Morse: Please send me half a dozen
copies of ‘Bulletin 439’ on Soy Beans [by Piper & Morse].
The ‘Biloxi’ [soybean variety] is making a great stir here on
the Cast, and I want to show analyses. Best Xmas wishes.
“Yours very truly,...”
Location: National Archives, College Park, Maryland.
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Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with Special Agent at
Biloxi, Mississippi, 1907-20. S.M. Tracy, 16-23. Box 5.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Biloxi,
Mississippi.
806. Berkshire Farmers’ Bulletin (Berkshire Co. Farm
Bureau, Pittsfield, Massachusetts). 1918. Soy bean
demonstrations. 2(2):34-35. Dec.
• Summary: “Soy beans have been grown with corn in
these demonstrations to determine their value in silage. The
experiment has not gone far enough yet to determine whether
the growers consider them worth while for this purpose.
Most of the raisers say they will grow them another year.”
Farmers who inoculated the seeds usually got plants
with root nodules, and vice versa. Details are given for the
following towns in Berkshire County: Tyringham: Raymond
Taylor planted 6 acres of Mammoth Yellow variety with
white flint corn on June 1. Great Barrington: Roy W. Busby
planted 6 acres of Medium Green variety the first week of
June. Cheshire: Orrin C. Martin planted 4 acres of Medium
Green variety on June 1. South Lee: Ascension Farm School
planted 1 acres of Medium Green variety on May 31.
Lanesborn: Teot Bros. planted soybeans that were eaten by
woodchucks. “A year ago, however, on another section of the
farm, they had a wonderful stand with their corn which they
considered increased the feeding value of the corn one third.”
“Altford: John Dellea had a very successful stand in a
small section of his field which was left by courtesy of the
jack rabbits and woodchucks.” Ashley Falls: R.L. Hurlburt
grew several acres separately. “He has raised them for
several years and says they increase the palatability of the
corn very much; and not only is the feeding value greater,
but he cattle will eat more of it. He says he will grow soy
beans as long as he farms. Mr. Hurlburt grew the following
varieties: Medium Green, Wilson, Sable and Hollybrook.
Medium Green averaged 6 tons to the acre. The Wilson,
Sable and Hollybrook 7 tons.”
807. American Mutual Seed Co. 1918. Headquarters for
grass and field seeds: Selling at lowest wholesale prices.
Our customers share in the profits. Seed guide-season 1918
(Mail-order catalog). Chicago, Illinois. 48 p. 28 cm.
• Summary: Three photos on the front cover show: (1) A
man riding on a farm implement pulled by two horses in
front of a field of tall sugar cane plants. “Cane produces big
crops of forage.” (2) A field with bales of hay made from
“Iowa–103–The champion early oats, making 100 bu per
acre. (3) Two varieties of corn. “Located as we are in the
Greatest Terminal Market in the World [Chicago], we are in
a position to secure the cream of the crop and to get it at a

price with which no competitor can compete.” The secretary
and general manager of the company is J.F. Summers of
Malvern, Iowa–but with headquarters in Chicago. He offers
a money back guarantee of high germination, honest weight,
and honest value if the seeds are returned within 30 days
of receipt. On page 2 is a full-page letter from Secretary
Summers, with a photo of him at his desk. Page 3 discusses
the profit-sharing plan, upon which the company was
founded.
The section titled “Soy beans” (p. 20) discusses:
Introduction. Varieties: Mammoth Yellow, Medium Early
Yellow, Ito San, and Black Ebony (the latter is an unusual
varietal name). Concerning Black Ebony: “We have a nice
supply of this seed stock that has been carefully recleaned
and we feel sure that they will please you. Owing to
unsettled market we are unable to quote firm prices.” Note
1. After each variety is written: “Owing to unsettled market
we are unable to quote firm prices. See list.” Note 2. This is
the earliest English-language document seen (March 2003)
that uses the word “recleaned” in connection with cleaning
soybeans.
Growing the crop: Soil, preparation of seed bed,
seeding, tillage, harvesting. A large horizontal photo shows
“A large field of soy beans, the greatest soil builder known.”
The introduction to the section on soy beans begins:
“No crop has increased in popularity in recent years more
rapidly than the Soy Bean, and it is rapidly becoming one of
the most profitable crops which can be grown throughout the
corn belt. It was formerly thought that it could not be grown
only in a limited territory, but the result of the numerous tests
by the several State experimental stations and by the United
States Department of Agriculture has proven that Soy Beans
may be grown over a much greater area than was at first
supposed possible.”
“Soy beans may be utilized either as a soiling crop,
pasture crop, hay crop or grown for seed. As a soiling crop
for cows, no crop surpasses them for producing a high yield
of milk. Hogs turned into a patch of Soy Beans as the beans
are commencing to form will make a phenomenal growth.
The Soy Beans will produce under favorable conditions 12
to 13 tons of fresh fodder per acre, containing large amounts
of crude protein and fat, which makes an excellent forage to
mix in with corn fodder or some other forage plant high in
carbohydrate but low in protein.
“If grown for seed this crop will produce from 25 to 40
bushels per acre of the most concentrated food stuff that can
be produced upon the farm, and the ground seed is equal
pound for pound with oil meal in feeding value, and it is
claimed that butter made from cows fed this meal has an
exceedingly fine texture and flavor.”
Location: Bailey Hortorium, Mann Library, Cornell
University, Ithaca, New York.
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Black Ebony. Address: 43rd &
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Robey Streets, Chicago, Illinois.
808. Black Ebony: New U.S. domestic soybean variety.
1918. Seed color: Black.
• Summary: Sources: American Mutual Seed Co. 1918.
Headquarters for grass and field seeds: Selling at lowest
wholesale prices... Seed guide-season 1918. Chicago,
Illinois. 48 p. See p. 20. This seed company sells four
soybean varieties. One of these is “Black Ebony: The Black
Soy Beans are becoming very popular in this section and
produce wonderful crops of rich nutritious beans. We have
a nice supply of this seed stock that has been carefully
recleaned and we feel sure that they will please you. Owing
to unsettled market we are unable to quote firm prices. See
list.”
Mathews, I.J. 1920. “Soybean facts for winter: A crop
that is rapidly gaining a place.” Successful Farming 19(1):26,
47. Jan. See p. 26. The article begins: “My first experience
with soybeans dates back five years [to about 1915]. Where
I got the idea I have no notion now, but the truth was that I
bought some Black Ebony beans supposed to be inoculated
by the grower and planted them in rows three feet apart.”
Address: USA.
809. Halsted, Byron D. 1918. Report of the Department of
Botany. New Jersey State Agricultural Experiment Station,
Annual Report 38:369-424. For the year ending Oct. 31,
1917. See p. 379-84.
• Summary: In the section titled “Environment an
influencing viability and vigor: Depth of planting–corn,
beans, soybeans” (p. 374-84) is a long subsection on
“Soybeans” (p. 379-84) using Ito San soybeans. Tables
show the results: (7) Influence of depth of planting on the
viability of soybeans. Soybeans should be planted no more
than 3 inches deep. (8) Classification of the pods of the crop
(with and without aborts). The 2-seeded pods averaged the
highest yield and the 1-seeded the lowest. (9) Classification
of the pods of the crop with percentages (with and without
aborts). (10) Weight of seeds as related to position in the
pod of the deed planted. (11) Weight of seed as related to its
position in the pod. (12) Comparison of weights in the same
pod–full pods. (13) Abortiveness–two-ovuled pods. (14)
Abortiveness–three-ovuled pods. (15) Abortiveness–threeovuled two-seeded pods. Address: Sc.D., Botanist [New
Brunswick, New Jersey].
810. Lipman, Jacob G.; Blair, Augustine W. 1918. Report
of the Department of Soil Chemistry and Bacteriology. New
Jersey State Agricultural Experiment Station, Annual Report
38:333-68. For the year ending Oct. 31, 1917. See p. 350-68.
• Summary: The section titled “The continuous growing of
wheat and rye with and without a legume as green manure,
1917” (p. 350-52) reports the yields of yields of each cereal
alone (grain or straw) or followed by soybeans. In each case,

the yields followed by soybeans used as green manure are
greater.
The section titled “Vegetation experiments on the
availability of phosphorus and potassium compounds” (p.
353-66) mentions Guelph variety soybeans.
Summary: “When soybeans were grown in coarse white
sand, basic slag as a source of phosphorus gave about as
good yields as acid phosphate... The average percentage
of nitrogen in the dry matter (soybean hay) was about the
same with basic slag as with acid phosphate.” Address: 1.
Ph.D., Soil Chemist and Bacteriologist; 2. A.M., Assoc. Soil
Chemist [New Brunswick, New Jersey].
811. Morse, W.J. 1918. The soy-bean industry in the
United States. Yearbook of the United States Department
of Agriculture p. 101-11. For the year 1917. See p. 101-06.
Contains many photographs by Frank N. Meyer.
• Summary: Contents: Early history of the soy-bean industry.
Soy beans in the United States. Cultural requirements.
Varieties. Soy beans as forage. Soy beans for oil. Soy-bean
meal. Soy beans for human food: Dried beans, green beans,
soy-bean milk, soy-bean cheese, soy sauce, soy-bean sprouts.
Possibilities of the soy-bean industry in the United States.
“The annals of Old China set forth the fact that the soy
bean was an important food fully 5,000 years ago. When the
ports of China were first opened to foreign commerce, the
trade in [soy] beans and bean products was found to have
been a long-established and flourishing institution. In value
and in extent and in variety of uses the soy bean is the most
important legume grown in Asiatic countries.” Note: This is
the earliest document seen (May 2003) which gives the age
of the soybean as “5,000 years.”
“Near the close of the eighteenth century the soy
bean found its way its way to Europe, its cultivation being
recorded in England in 1790. It is mentioned in the United
States as early as 1804. For several decades, however, it
was regarded more as a botanical curiosity than as a plant of
much economic importance. In 1875, Prof. Haberlandt began
an extensive series of experiments in Austria with the soy
bean and strongly urged its use as a food for both man and
beast. Although considerable interest was aroused during the
experiments, the soy bean failed to attend the success hoped
for by the experimenter.
“Previous to the Russian-Japanese war [1904-05] China
and Japan were not only the greatest producers but also
the greatest consumers of the soy bean and its products.
During the war the production of the crop was greatly
increased throughout Manchuria. After the war, however,
it became necessary to find new markets for the surplus
beans, and trial shipments were made to Europe. The first
attempts to introduce the soy bean and its products into
European markets were generally unsuccessful because of
the unsatisfactory condition in which the beans and cake
were received, owing to poor shipping facilities. About 1908

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 391
a large trial shipment made to the English oil mills was
received in much better condition than previous shipments,
and the results obtained were so satisfactory that larger
imports were made.”
“Soy beans in the United States. As previously stated,
the soy bean was introduced as early as 1804, but it is
only within recent years that it has become a crop of much
importance in the United States. Until the present season
it has been grown primarily as a forage crop, though a
constantly increasing demand for seed for food and planting
has led to the development of a very profitable soy-bean seed
industry in many sections of the South and the corn belt. The
large yield of seed, the ease of growing and handling the
crop, the value of the beans for both human and animal food,
and the value of the oil and meal all tend to make this crop
one of great potential importance and to assure its greater
agricultural development in America.”
“Varieties:... At the present time about 20 varieties are
handled commercially by growers and seedsmen, although
more than 500 distinct varieties are known and have been
grown by the Department of Agriculture on its testing
grounds. The yellow-seeded sorts are preferred for food and
the production of oil and metal and include the following:
Mammoth (late), Tokyo (late), Hollybrook (medium late),
Haberlandt (medium late), Medium Yellow (medium),
Mikado (medium), Ito San (early), Manchu (early), and Elton
(early). For forage, the black and brown seeded varieties are
most suitable and include Barchet (late), Biloxi (late), Peking
(medium), Wilson-Five (medium [black seeded]), Virginia
(medium late), Early Brown (early), and Black Eyebrow
(early).
“Soy beans for oil: The soy bean was first utilized for
the production of oil and meal in the United States about
1910 by an oil mill on the Pacific coast. The beans were
imported from Manchuria, and the success of the industry is
indicated by the continued production of the oil and meal and
the increasing imports of soy-bean seed from Manchuria.
“American-grown seed was first crushed for oil the
latter part of 1915 by a few cottonseed-oil mills in North
Carolina. A shortage of cottonseed and a surplus of soy-bean
seed led to a rather extensive use of domestic-grown seed
for this purpose. However, during the season of 1916-17 no
domestic-grown beans were utilized for oil, owing to the
extremely high price of seed. The cottonseed-oil mills of the
South saw the possibilities of the soy bean as an oil seed,
and many mills throughout the cotton belt contracted with
planters for seed of the 1917 crop. This led to a considerable
increase of acreage. Large quantities of Manchurian beans
have been imported during the past few months and utilized
by southern mills in the production of oil and meal.
“The utilization of the soy bean as an oil seed has not
required any extensive changes in the equipment of the
modern oil mills. The methods are similar to those employed
with other oil seeds, such as cottonseed and linseed.

According to data obtained from different mills, 1 ton of soybean seed yields from 28 to 31 gallons of oil and about 1,600
pounds of meal.
“The oil extracted from the soy bean in many respects
resembles cottonseed oil, though it dries more rapidly.
This oil has a good color, has but a faint odor, and is rather
palatable. New trade uses are being constantly found for
soy-bean oil, and it has become an important competitor of
other vegetable oils. It was first used in the United States
in its crude state, principally in the manufacture of soft
soaps. In the search for new oils to replace linseed oil for
paint purposes, partly or wholly, soy-bean oil was found
most suitable. Paint grinders are using successfully large
quantities of this oil in the manufacture of certain types of
paint. Manufacturers of butter and lard substitutes are using
considerable amounts of soy-bean oil in their products. Other
uses for which this oil is employed are in the manufacture of
explosives, linoleum, varnish, and foodstuffs.
“Soy-bean oil has been studied with other oils by the
Office of Home Economics and found to compare favorably
with the more common table oils with respect to digestibility.
In view of the rapid improvement in the process of refining
this oil, there seems to be scarcely any use to which oil is put
in the manufacture of foodstuffs in which soy-bean oil may
not eventually be found to have an important place” (p. 104).
“Soy-bean meal:... The meal or flour produced from
American-grown yellow varieties is bright yellow in color
when fresh and has a sweet, nutty flavor. Samples of meal
from different sources range from 46 to 52 per cent protein
and from 5 to 8 per cent oil. As a human food, soy-bean
flour has been used in the United States principally as a
special article of diet and sold by companies manufacturing
special foods of low starch content. The flour or meal can
be successfully used as a constituent of bread, muffins,
biscuits, or pastry. Extensive tests have been conducted by
the United States Department of Agriculture with soy-bean
flour in the making of bread and pastry. In these various food
products about one-fourth soy flour and three-fourths wheat
flour has been found to be the proper proportion. In some of
the pastry products, however, as much as one-half soy flour
can be used. During the past year the use of soy-bean meal
has gained in popularity on account of the many palatable
products that may be made from it” (p. 105). Photos are
described in Part II. Continued. Address: Scientific Asst.
in Forage-Crop Investigations, Bureau of Plant Industry,
USDA, Washington, DC.
812. Morse, W.J. 1918. The soy-bean industry in the United
States (Continued–Document part II). Yearbook of the United
States Department of Agriculture p. 101-11. For the year
1917. See p. 106-10. Contains many photographs by Frank
N. Meyer.
• Summary: Continued from p. 106. “Soy beans for human
food: In Asiatic countries, especially China and Japan,
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the soy bean and the various food products made from it
are so largely consumed that it is second only to rice in
importance as a food crop. The soy bean is eaten only to a
very small extent like other beans, but in China and Japan it

is elaborated into a great variety of products, all having
a high percentage of protein and making a well-balanced
diet when eaten in connection with the staple food, rice.
Some of these products are said to be eaten at every
meal and by rich and poor alike. Of these numerous
preparations, only one, ‘shoyu,’ or ‘soy sauce,’ has been
introduced to any extent in other countries. It is quite
possible that some of these products would appeal to
the American taste and with proper exploitation become
established on the American market.
“Although the soy beans as an article of food has
attracted attention from time to time in the United
States, thus far it has been used but little except as a
special food for invalids. The beans contain only a
trace of starch and are highly recommended as a food
for persons requiring a diet of low starch content.
During the past year, however, much interest has been
manifested in the possibilities of the soy bean as a
staple food.
“Many schools of cookery and domestic science
throughout the country have conducted experiments
rather successfully, utilizing the dried beans in the
manner of the navy bean. As a result, the dried beans
can now be purchased in the markets in nearly all of the
large cities. The variety and palatability of the forms in
which the bean can be served make it a very desirable
article of food, and it may be expected to grow in favor
as it becomes better known (p. 107).”
“Dried beans:... During the season of 1916 about
100,000 bushels of American-grown soy beans were
packed as baked beans by several canning companies
in the Central and Eastern States.” Properly roasted,
the dried beans “make a good coffee substitute. Those
fond of cereal beverages pronounce it equal to many of
the preparations on the market. In China, the beans are
soaked in water and roasted, the product being eaten
after the manner of roasted peanuts. This method of
preparing the beans is improved by soaking the beans
for about twelve hours in a 10 per cent salt solution,
boiling slowly for about 30 minutes, and then roasting
to a light-brown color. The yellow-seeded and greenseeded varieties are preferable, as they make a product
of better appearance.
“Green beans: When soy beans are three-fourths
or more grown, the seed makes a most palatable and
nutritious green vegetable. As such it may be used
much as is the green pea or the Lima bean. The pods
are somewhat tough and not desirable to eat. The green
beans are rather difficult to shell, but after cooking in
the pods for about five minutes, they shell out very
easily.”
“Soy-bean milk:” If dried soy beans are soaked,
crushed, and boiled “a milky emulsion is obtained which
is very similar in appearance and properties to cow’s milk.
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This liquid, separated out by means of a very fine sieve or
through a cloth filter, is the soy-bean or ‘vegetable’ milk
used so extensively in China.” “Soy-bean milk has a rather
strong characteristic taste and odor which may be masked
by the addition of a small quantity of coumarin or vanillin.
This ‘vegetable milk’ can be used in numerous preparations,
such as breads and cakes, in creaming vegetables, in milk
chocolate, and in custards. If allowed to remain in a warm
place the milk becomes sour, like animal milk, and in that
form may be employed just like sour milk or buttermilk...
“After separating the milk from the solid material, the
residue [okara] is still very rich in nutritive substances. It can
be dried and used for cattle feed or possibly made into a meal
or flour for human consumption.”
“Soy-bean cheese: “The addition of magnesium or
calcium salts (about a 1 per cent solution) to soy-bean
milk when hot precipitates some of the proteid substances,
forming a grayish white curd which settles out, leaving
a yellowish watery liquid. This curd, after being drained

and pressed, represents the tofu, or bean curd, which is
so extensively eaten and forms the basis of numerous
fermented, smoked, and dried cheeses in China and
Japan (Plates III and IV). Tofu is made fresh daily and is
a staple article of diet of oriental peoples. In many cities
of the United States having a large Asiatic population,
fresh bean curd generally may be found in the Chinese
markets. Although the fresh curd, or tofu, is tasteless, it is
a highly nutritious food and no doubt could be elaborated
by the American housewife into a variety of palatable
dishes.
“Soy sauce: Soy or shoyu sauce is a dark brown liquid
prepared from a mixture of cooked and ground soy
beans, roasted and pulverized
wheat (barley is sometimes
used), salt and water. This
mass is inoculated with a
culture known as rice ferment
(Aspergillus oryzae) and
left in casks to ferment from
six months to a year and
sometimes longer (Plate V)...
This product may well serve
as the basis of sauces of the
Worcestershire type... The
manufacture of soy sauce is
conducted on a large scale in
China and Japan, and to some
extent in India. The yearly
production of Japan is said to
amount to nearly 2,000,000
barrels. The brewing of this
sauce has also become a
well established industry in
Hawaii. Although there are no
factories in the United States,
considerable quantities of the sauce are imported annually,
and it can be obtained at Chinese stores in most of our
cities.”
“Soy-Bean sprouts: Several species of beans are
sprouted and used as a green vegetable by the Chinese (Plate
VI). Soy beans are used to a very considerable extent for this
purpose, as these sprouts are larger and firmer than those
of most other legumes. Bean sprouts can be used as a home
winter vegetable, for the dried beans are sprouted easily in a
short time under proper conditions of heat and moisture. It
is quite possible that sprouted soy beans utilized in various
vegetable dishes would appeal to the American taste.”
Note 1. This is the earliest English-language document
seen (Jan. 2013) that uses the term “sprouted soy beans” (or
“sprouted soy bean”) to refer to soy sprouts.
A table (p. 111) shows the “Quantity and value of soy
beans, soy-bean cake, and soy-bean oil imported into the
United States, 1910-1917, inclusive.
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Photos on unnumbered pages show: (1) A typical soy
bean plant. (2) A field of the Biloxi soy bean grown at Biloxi,
Mississippi. (3) Pods and seeds of 7 common varieties of soy
beans.
(4) “Large blocks of freshly made bean curd, ‘tofu’ [on a
round wooden table], ready to be cut up into squares and sold
to the housewife.”*
(5) “Large bamboo tray of various kinds of soy-bean
cheese of the drier type” [pressed tofu sheets].*
(6) “A dark room of even temperature where wooden
trays, full of bean curd [tofu] are piled. This is another
method of preparing soy-bean cheese” [fermented tofu].*
(7) “Large earthen jars full of squares of bean curd,
which are covered with spiced brine and soy sauce. After
several months’ curing a bean cheese [fermented tofu] is
formed, which can be kept for many years.”*
(8) A “courtyard full of covered pots of fermented soy
beans and brine from which soy sauce is made.”*
(9) The basket on the left contains “sprouted soy beans,
which are sold and used as a green vegetable” [in China]* *
= Photographed by Frank N. Meyer, Agricultural Explorer,
USDA.
Note 2. This is the earliest published document seen
(Jan. 2001) that contains photos of soyfoods by Frank. N.
Meyer. Most of the photos appear to have been taken in
China.
Note 3. This is the earliest document seen (Jan. 2013) in
which William Morse describes “soy-bean sprouts” or “soybean cheese” (tofu).
Note 4. This is the earliest English-language document
seen (Oct. 2011) that uses the term “soy-bean cheese” to
refer to fermented tofu.

Note 5. This
is the earliest
English-language
document seen
(May 2005) that
uses the term
“masked” (or
any other form
of that verb) in
connection with
the undesirable
taste or odor of
soyfoods (soybean milk) or soy
beans.
Note 6. This
is the earliest
document seen
(June 2013) that
gives statistics
for the amount
of whole
soybeans used as food in the United States, or that gives a
figure (about 100,000 bushels) for the amount of soybeans
canned in the USA in 1916–the first time they are known to
have been canned. Address: Scientific Asst. in Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
813. Prince, Ford S. 1918. Soy beans for silage. New
Hampshire Agricultural Experiment Station, Press Bulletin
No. 96.
• Summary: “In the spring of 1917 the Experiment Station
published Bulletin 181, ‘The Soy Bean in New Hampshire,’
in which the soy bean was recommended chiefly as a crop
to supplement corn in the silo. Since that time we have
had favorable reports as to the use of the soy bean for that
purpose, and there is no doubt that there is still a field for
much wider use of the crop.
“The chief reason for the use of soy beans as a
supplement to corn in the silo is that they increase the protein
content of the silage.”
For making silage, the soy beans can either be planted
together with the corn, or planted alone in rows, then cut
and mixed with the corn at silo-filling time. If the soy beans
and corn are seeded together, select a variety of corn that is
not too heavy, rank, or tall, lest it shade the ground so much
that the soy beans do not grow well. Mix the seeds before
planting at the rate of 8 quarts of corn with 4-5 quarts of
soy beans per acre. “Some farmers prefer to plant the corn
first and put the soy beans in the rows with a hand planter
afterwards, but this involves more labor. The ideal way to
harvest soy beans and corn is with a corn binder.”
For silage, any of the larger growing soy bean varieties
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may be used: Mammoth Yellow, Medium Yellow, Ito San,
Medium Green, or Hollybrook. Address: Durham, New
Hampshire.
814. Wing Seed Co. 1918. The Wing Seed Co. (Mail order
catalog). Mechanicsburg, Ohio. 136 p. Illust. Index. 25 cm.
• Summary: The front cover, which bears the date 1918,
shows a close-up of live iris and other flowers. On the
back cover is a photo of a boy, holding and surrounded by
cabbages, with a range of snow-capped mountains in the
background. Below that is the logo “Wing’s Quality Seeds.”
The Introduction states: “The past year has been such a busy
one with us, that we cannot resist the temptation of telling
you a little about it. To begin with, our business started
out about as usual in January and the first half of February.
About the middle of February, orders began coming nicely,
and presently we found that our regular force was unable to
take care of them. We doubled the force and finally trebled
it. Even then, we were unable to quite keep up with our
orders. Doubtless, some of you waited several days while we
were filling. Practically our entire force worked taking care
of orders. We worked overtime every day, and we worked
Sundays for about six weeks.”
The section titled “Field seed department” (p. 37-38)
contains a good history of this company and of Joseph E.
Wing’s early work with alfalfa. “Important things almost
always seem to start with some little incident not apparently
important of itself. Over twenty-five years ago our Mr.
Joseph E. Wing was compelled to go to the great ranches of
the West in order to develop more robust health. He stayed
there a year or so, securing the strength that he needed, and
then returned to Ohio. The important part of the whole matter
was that he brought back with him a love for the Alfalfa
plant, that he undertook to grow it on our old farm, and that
his first attempt was a complete success. In a few years we
were growing several acres of it, and after finding that it
grew readily and that our stock loved it dearly, Joe began
writing for the farm papers, advising everybody else to go
and do likewise.
“This happened early in the nineties. Times were
desperately hard. Had my father not left several thousand
dollars of money out at interest, I scarcely know how we
could have lived during those years from the very meager
receipts from the farm.”
“We did not get much of a start with Alfalfa until
probably 1893 or ‘94, but by 1900 we were growing seventyfive or a hundred acres, and since that time we have never
had less than a hundred and sometimes we have between
three and four hundred. About 1894, probably, Joe began
strongly urging other farmers to grow the plant, and largely
through his efforts it has become established throughout the
states east of the Missouri River.”
The section titled “Soy beans” (p. 48-51) in this catalog
is very similar to that in last year’s catalog in content,

varieties, and photos. One new variety (Haberlandt) is
offered as follows: Wing’s Mikado, Wing’s Mongol, Ito San,
Medium Green, Mammoth. Forage or dual purpose beans:
Wing’s Extra Select Sable, Haberlandt, Wing’s Pedigreed
Sable, Wing’s Royal (new; another selection from Wing’s
Extra Select Sable), Jet, Wilson. Contains 7 photos.
Location: Bailey Hortorium, Mann Library, Cornell
University, Ithaca, New York. Address: Mechanicsburg,
Ohio.
815. Wisconsin Agricultural Experiment Association, Annual
Report. 1918. Report on the Association’s co-operative work.
17:26-27.
• Summary: The first section, titled “Soy beans” (p. 2627), begins: “Two pounds of seed were sent to members
in different parts of the state in the spring of 1918,
with directions for planting, cultivating and harvesting.
Inoculation was furnished with each lot. Twenty-four
members reported the results of their trial.” Reports are given
(for hay and seed) for three varieties: Early Black soy beans,
Ito San, and Manchu. Manchu matured the earliest, followed
by Ito San, then Early Black.
816. Morse, W.J. 1919. Re: Department Bulletin 439, “The
Soy Bean...” Letter to Prof. S.M. Tracy, Agronomist, Bureau
of Plant Industry, USDA, Biloxi, Mississippi, Jan. 2. 1 p.
Typed, without signature (carbon copy).
• Summary: “Dear Prof. Tracy: Replying to your letter of
December 27, requesting copy of Department Bulletin 439,
‘The Soy Bean, with Special Reference to its Utilization
for Oil, Cake and Other Purposes,’ I am taking pleasure in
sending you six copies. I am very glad indeed to hear that the
Biloxi is finding so much favor throughout the South.
“Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with Special Agent at
Biloxi, Mississippi, 1907-20. S.M. Tracy, 16-23. Box 5.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., June 2012. Address: Ass’t. Agrostologist, Seed and
Plant Introduction and Distribution, Bureau of Plant Industry,
USDA, Washington, DC.
817. Bailey, S. Waldo. 1919. Soy beans for hay and silage
(Letter to the editor). Rural New-Yorker 78(4516):67. Jan.
11.
• Summary: In this letter, the author recommends growing
Soy beans with corn for silage, which he has done
successfully for two years in Berkshire Co., Massachusetts,
where the growing season is very short. A brief sketch of his
1917 crop will be found in the Berkshire Farmers’ Bulletin.
His 1918 crop was even better in that both corn and beans
were more fully matured. The Medium Green soybean
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variety seems to be best suited to his conditions. He believes
that adding soybeans to corn silage greatly increases its
feeding value.
Contains a detailed description of his silage and hay
growing and harvesting methods. Address: [Pittsfield],
Berkshire Co., Massachusetts.
818. Seed Reporter (USDA Bureau of Markets). 1919. Soy
bean, cowpea, and velvet bean seed outlook. 2(7):3-4. Jan.
11.
• Summary: “It appears that the supply of the 1918 crop
of soy beans for seed will be less than the 1917 crop. In
eastern North Carolina, where large quantities, principally
of the Mammoth Yellow variety, are normally produced
for shipment to other sections, many farmers harvested
large acreages for hay and also allowed livestock to graze
considerable acreage that was intended for seed purposes.”
Address: Washington, DC.
819. Easycook: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. Spelled “Easy
Cook” before 1923. 1919. Seed color: Yellow (straw), hilum
cinnamon brown.
• Summary: Sources: Morse, W.J. 1919. Re: Assignment of
land at the Arlington Farm [Virginia]. Letter to Prof. C.V.
Piper [Agrostologist in Charge, BPI, USDA, Washington,
DC], Jan. 23.
Carver, G.W. 1919. “Work of the Tuskegee Experiment
Station. Beginning April 14, 1919.” Unpublished manuscript.
Copy sent to R.R. Moton, 26 May 1919. One of twelve
soy bean varieties tested by this station during the last four
months is “Easy Cook.”
Taylor, William A. 1920. “Soy bean.” USDA Department
Circular No. 120. 4 p. June. See p. 4. “Easy Cook (seeds
straw yellow).–This variety is a strong, vigorous, bushy sort,
maturing in about 130 days. It is very prolific, producing also
an abundance of forage. The mature beans are of excellent
quality, have a good flavor, and are easily cooked soft.
The beans can be used as a green vegetable, but their use
is recommended as a dried bean on account of the ease of
cooking.”
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 164. “Introduced from Shantung Province, China.
Plants stout, erect, maturing in about 125 days; pubescence
gray; flowers purple, 50 to 55 days to flower; pods gray, 45
to 55 mm. long, 10 to 12 mm. wide, 7 to 8 mm. thick, 2-3
seeded; seed straw yellow, 7 to 9 mm. long, 6 to 8 mm. wide,
6 to 7 mm. thick; hilum brown; germ yellow; oil 19.3%;
about 162,200 to the bushel.”
Morse, W.J.; Cartter, J.L. 1937. “Improvement in
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89.
For the year 1937. See p. 1187. Origin: Introduction, China.
Year: 1894. Days to mature: 135. Flower color: Purple.

Pubescence color: Gray. Seed coat color: Straw yellow.
Germ color: Yellow. Hilum color: Brown. Seeds per pod:
2-3. Seeds per pound: 2,700. Use: Dry edible beans, or grain.
Note: This is the first of many documents in which Morse
classified the Easycook as a “dry edible” soybean, one of a
limited number of “edible varieties of soybeans.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987.
“USDA soybean germplasm collection inventory.” Vol. 1.
INTSOY Series No. 30. p. 10-11. Easycook is in the USDA
Germplasm Collection. Maturity group: VI. Year named or
released: by 1923. Developer or sponsor: USDA. Literature:
05. Source and other information: From Shandong
[Shantung] Province, China, in 1894 (PI-numbered in 1912).
Prior designation: PI 34702. Address: USA.
820. Morse, W.J.; Hendrick, H.B. 1919. Illustrated lecture
on soy beans. USDA Syllabus No. 35. 16 p. Jan. 23.
Accompanied by 50 lantern slides. [16 ref]
• Summary: Discusses the increasing importance of soy
beans in the United States. Contents: Introduction. Feeding
value of soy beans: For sheep, for hogs, its use as pasture,
silage, and hay. Value of soy beans other than for stock feed:
Value of planting the beans for seed and for oil, use of soybean meal as a fertilizer, soy beans and soy-bean meal as
human food. Requirements for successful production: Soil
and climate, soil preparation, fertilizers, inoculation, seeding
and cultivation. Varieties: Mammoth, Guelph, Haberlandt,
Tokio, Ito San, Medium Yellow, Manchu, Wilson, Peking,
Black Eyebrow, Biloxi, and Barchet. Place in the cropping
system: Mixtures, special rotation. Harvesting and storing:
Cutting soy beans for seed, storing. Soy beans and cowpeas
compared. The talk is accompanied by 50 lantern slides; a
description of each is given in the Appendix.
“Extensive tests are being conducted by the United
States Department of Agriculture with soy-bean flour in the
making of bread. The flour or meal can be successfully used
as constituent for muffins, bread, and biscuits in much the
same way as corn meal. In these various food products about
one fourth soy-bean flour and three-fourths wheat flour have
been found to be the proper proportions. When a special
food of low starch content is desired, as for diabetic persons,
a larger proportion of soy flour is used and some form of
gluten is substituted for the wheat flour...
“The green bean when from three-fourths to full grown
can be prepared like green peas, or green Lima beans and
compares favorably with these in palatability... Soy beans are
now being sold on the market in the form of baked pork and
beans. Several large canners are now putting up this product
and the industry seems to be established on a permanent
basis. In addition to other uses given, the soy bean has
been utilized not only in the United States but in European
countries as a substitute for the coffee bean. When roasted
and prepared it makes an excellent substitute for coffee. In
Asia the dried beans, especially the green-seeded varieties,
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are soaked in salt water and then roasted. This product is
eaten after the manner of roasted peanuts” (p. 6-7).
“Mixtures: Soy beans can be grown satisfactorily in
combination with other crops, thus affording a greater
variety and a larger yield of forage. A mixture of soy beans
and cowpeas makes a very satisfactory hay. Soy beans may
also be grown either for hay or ensilage in a mixture with
sorghum. Sudan grass is also excellent for growing with
soy beans, both the yield and the quality of the forage being
improved by the mixture. Soy beans are more generally
grown with corn, however, than with any other crop. This
mixture is planted in different sections in various ways;
namely, in alternate hills with the corn in the same row, in
alternate rows of each, in alternate series of two rows of
each, or broadcast in mixture... Mixed fields may also be
profitably utilized by pasturing to hogs. Early and medium
varieties of soy beans are sometimes planted in between the
corn rows at the time of the last cultivation. Silage made
from a crop of corn and soy beans in combination is an
excellent succulent feed. The larger late-growing varieties
are most desirable for this purpose” (p. 11). Address: 1.
Scientific Asst., Forage-Crop Investigations, Bureau of Plant
Industry; 2. Specialist in Agricultural Education, States
Relation Service, USDA, Washington, DC.
821. Morse, W.J. 1919. Re: Naming a soy bean variety
grown by Mr. Fred Scholl of Memphis, Indiana. Letter to
Prof. C.O. Cromer, Associate in Crops, Purdue University,
Lafayette, Indiana, Jan. 23. 1 p. Typed, without signature
(carbon copy). [1 ref]
• Summary: “I have your letter of January 18 advising of
the success of the soy bean variety No. 30746 with Mr. Fred
Scholl, Memphis, Indiana. I note that he desires to have this
variety named, and I agree with you that the name ‘Clark
County Favorite’ is entirely too long for general use. In
naming varieties during the last few years, we have tried
avoiding giving rival names after the grower. We thought it
would be much more desirable to give a name suggesting the
origin of the bean, such as the ‘Manchu’ which originated in
Manchuria, or to give it a name of a state or locality where
it has been found best adapted. I am wondering if the name
‘Hoosier’ would not be suitable to both you and Mr. Scholl,
in as much as this variety has been found so suitable to
Indiana conditions.
“This is merely a suggestion and whatever name you
decide upon I will be very glad to have you advise me so that
we may add it to our files.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#7.
Sent to Soyfoods Center by Jacob Jones of Purdue

Univ., Aug. 1998. Address: Scientific Asst., Bureau of Plant
Industry, Washington, DC.
822. Morse, W.J. 1919. Re: Assignment of land at the
Arlington Farm. Letter to Prof. C.V. Piper [Agrostologist in
Charge, BPI, USDA, Washington, DC], Jan. 23. 2 p. Typed,
with signature on letterhead.
• Summary: “Dear Prof. Piper: With reference to the
attached memorandum dated January 15, by Mr. E.C.
Butterfield concerning the assignment of land at the
Arlington Farm...
“Mr. [P.L.] Ricker will retain the two sections he has at
the present time...
“Mr. Oakley will retain the alfalfa garden as it is at
present...
“Mr. McKee states that he will probably desire this
August, about one acre of land for plots of vetch.”
“... Dr. Peters [probably A.J. Pieters] will require the
same land as he has now in use.” The land used by Mr. Coe
for sweet clover and lespedeza can be given up. “As I recall,
Mr. Coe had an entire section at the Southern end of the farm
and a small piece of land in the North end of the farm. As
we intend to increase the seed supply of some of our best
varieties of cowpeas and soy beans, perhaps it would be
desirable to keep this land for at least this season. Moreover,
it is likely that other men will desire land this coming season,
and I am afraid that there will be such a call for land by other
offices that it will be hard to obtain anything suitable.
“As to the land we have been using for soy beans,
cowpeas, and miscellaneous legumes, will say that I desire
to have the same land as last season for this experimental
work. In addition to growing seeds of the Hahto, Easy Cook
and a very early strain of which we desire to obtain as large
a supply of seed as possible for distribution, we will need
other land. I have talked to Mr. Butterfield asking him about
orchard land and he advised me that we could obtain all the
orchard land that we probably would want for increasing our
supplies of seed of new varieties. In going over the matter
rather hurriedly, I think that we will desire at least twenty
acres of the orchard land for the varieties mentioned above.”
Note 1. This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Easy Cook. It soon came
to be considered to be one of the quickest cooking and besttasting soybean varieties in America until the mid-1930s. The
variety had large seeds.
“Mr. Kephart states that Weed Investigations will use the
same land as they had last year...”
“Mr. Vinall will have some sorghum and millet work,
but I can take care of all such work in the sections that are
being retained for soy beans, cowpeas, and miscellaneous
crops. Very truly yours,...”
Note 2. W.J. Morse has been promoted to Assistant
Agrostologist, meaning assistant to the new Acting
Agrostologist in Charge. In 1919 Dr. C.V. Piper started
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working on grasses for golf greens.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Ass’t. Agrostologist, ForageCrop Investigations, Bureau of Plant Industry, USDA,
Washington, DC.
823. Cromer, C.O. 1919. Re: New soybean varieties named
Hoosier and Mandarin. Letter to W.J. Morse, Scientific
Assistant, Forage-Crop Investigations, Bureau of Plant
Industry, Washington, DC, Jan. 27. 1 p. Typed, with signature
on letterhead.
• Summary: “The bean No. 30746 I have named the Hoosier,
acting upon your suggestion and have written Mr. Fred
Scholl of Memphis, Indiana, to the effect that from this time
on he is authorized to speak of this variety as the Hoosier in
buying or selling the same. I thank you for the suggestion.”
“P.S.–I have just received your letter suggesting that
soybean No. 36653 be given the name of Mandarin. I have
already made the change and thank you kindly for the
information.”
Note 1. In June 1919 Prof. A.T. Wiancko was still at the
Indiana Agric. Exp. Station, doing research on clover.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#7.
Note 2. This is the earliest document seen (Nov. 2020)
that mentions the soybean varieties Hoosier or Mandarin.
Note 3. W.J. Morse of the USDA suggested the name
“Hoosier” in a letter to Cromer dated 23 Jan. 1919.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Associate in Crops, Purdue Univ.,
Lafayette, Indiana.
824. Hoosier: New U.S. domestic soybean variety. 1919.
Seed color: Yellow (straw), hilum cinnamon brown.
• Summary: Sources: Cromer, C.O. 1919. Re: New soybean
varieties named Hoosier and Mandarin. Letter to W.J. Morse,
Scientific Assistant, Forage-Crop Investigations, Bureau
of Plant Industry, Washington, DC, Jan. 27. 1 p. “The bean
No. 30746 I have named the Hoosier, acting upon your
suggestion and have written Mr. Fred Scholl of Memphis,
Indiana to the effect that from this time on he is authorized to
speak of this variety as the Hoosier in buying or selling the
same.”
Wiancko, A.T.; Cromer, C.O. 1920. “Soybeans in
Indiana.” Indiana (Purdue) Agric. Exp. Station. No. 238. 15

p. March. See p. 15. Table IV (p. 14-15) gives a “Summary
of results of tests of varieties of soybeans for seed and hay
production, 1903-1919.” Hoosier was tested from 1916 to
1919. Days required to mature: 115. Color of seed: Yellow.
Average yield of grain: 15.4 bushels/acre. Average yield of
hay: 4,929 pounds/acre.
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 165. “Introduced from Wulukai, Manchuria, 1911.
Plants stout, erect, maturing in about 115 days; pubescence
tawny; flowers both purple and white, 35 to 40 days to
flower; pods straw, 40 to 45 mm. long, 8 to 9 mm. wide, 6 to
7 mm. thick, 2-3 seeded, shattering little; seed straw yellow,
7 to 8 mm. long, 6 mm. wide, 5 mm. thick; hilum brown;
germ yellow; oil 19.3%; about 150,7000 to the bushel.”
Kaltenbach, D.; Legros, J. 1936. “Soya: Selection,
classification of varieties cultivated in various
countries.” International Institute of Agriculture (Rome)
Monthly Bulletin of Science and Practical Agriculture
27(5):180T-84T. See p. 182. The Hoosier soybean variety
has been studied at the Experiment Station of Sao Simao
in Brazil. It is considered a very early variety (matures in
80-90 days) and one of three varieties best suited for human
consumption.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 12-13. Hoosier is in the USDA Germplasm
Collection. Maturity group: I. Year named or released: by
1923. Developer or sponsor: USDA. Literature: 05. Source
and other information: ‘Chin Yuan Tou’ from Wulakai
(20 miles north of Jilin City), Jilin, China, in 1911. Prior
designation: PI 30746. Address: USA.
825. Mandarin: New U.S. domestic soybean variety.
Synonym: Early Mandarin (Morse 1948). 1919. Seed color:
Yellow (straw), hilum pale.
• Summary: Sources: Cromer, C.O. 1919. Re: New soybean
varieties named Hoosier and Mandarin. Letter to W.J. Morse,
Scientific Assistant, Forage-Crop Investigations, Bureau of
Plant Industry, Washington, DC, Jan. 27. 1 p. “P.S.–I have
just received your letter suggesting that soybean No. 36653
be given the name of Mandarin. I have already made the
change and thank you kindly for the information.”
Wiancko, A.T.; Cromer, C.O. 1920. “Soybeans in
Indiana.” Indiana (Purdue) Agric. Exp. Station, Bulletin. No.
238. 15 p. March. See p. 14-15.
Taylor, William A. 1920. “Soy bean.” USDA Department
Circular No. 120. 4 p. June. See p. 4. “An early-maturing
variety obtained from Manchuria and found especially
valuable as a grain producer for northern conditions. It will
mature farther north than any variety now on the market.”
Evans, Arthur T.; Fowlds, Matthew. 1921. “Soybeans in
South Dakota.” South Dakota Agric. Exp. Station, Bulletin
No. 193. p. 317-24. March. See p. 320-321. Table 2, titled
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“Soybeans for seed” shows that Mandarin (S.P.O. No.
36653) was first grown for seed in 1919, when it yielded 34
bushels/acre. Table 3 shows that it was also grown for hay
the same year. Page 321 states: “Mandarin, S.D. 1192. This
is a very early variety which resembles Manchuria in size of
plant and habit of growth. The seeds are straw yellow and
have a pale seed scar.”
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 167. “Introduced from Pehtuan lintza, Manchuria
[Pe Tuan Lin Tza, Heilungchang; Pinyin: Sui Hua,
Heilongjiang], 1911. Plants stout, erect, bushy, maturing in
about 100 days; pubescence gray; flowers purple, 35 to 40 to
flower; pods gray, 40 to 50 mm. long, 9 to 10 mm. wide, 7 to
8 mm. thick, 2-3 seeded; seed straw yellow, 7 to 8 mm. long,
6 to 7 mm. wide, 5 to 6 mm. thick; hilum pale; germ yellow;
oil 19.8%; 174,700 to the bushel.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987.
“USDA soybean germplasm collection inventory.” Vol.
1. INTSOY Series No. 30. p. 14-15. Mandarin is in the
USDA Germplasm Collection. Maturity group: I. Year
named or released: by 1920. Developer or sponsor: USDA.
Literature: 05. Source and other information: From Sui Hua,
Heilongjiang, China, in 1913. Prior designation: PI 36653.
Address: USA.
826. O.A.C. No. 111: New Canadian domestic soybean
variety. 1919. Seed color: Yellow (straw), hilum pale.
• Summary: Sources: Zavitz, C.A. 1919. “Farm crops:
Results of experiments at the Ontario Agricultural College.”
Ontario Department of Agriculture, Bulletin No. 268. 80 p.
Jan. See p. 44. The section titled “Varieties of soy or soja
beans” (p. 43-44) states that twelve soybean varieties have
been grown in competition in each of the past five years
in succession. A table (p. 44) shows the average weight
in pounds per bushel volume and the average number of
pounds of grain per acre for the following varieties, listed
in descending order of pounds of grain per acre: O.A.C. No.
111 (946 lb/acre), Buckshot (945 lb/acre), Habara (940),
Chernie (927), etc. “All varieties, however, were surpassed
by a selection [O.A.C. No. 111 = Ontario Agricultural
College] made at the College which was started from an
individual plant selected from the Early Yellow variety.”
Note: In the USA, Early Yellow was renamed Ito San by
about 1902.
Zavitz, C.A. 1927. “Forty years’ experiments with grain
crops.” Ontario Department of Agriculture, Bulletin No.
332. p. 36-87. Oct. See p. 84-85, 87. A table (p. 85) lists
eight soybean varieties that have been grown under similar
conditions at the Ontario Agricultural College in each of
the past 14 years. O.A.C. No. 111 has the second highest
seed yield (19.92 bu/acre) after Habaro No. 20405 (20.38
bu/acre). A second table (p. 85) lists 13 soybean varieties
that have been grown at the College in the last five years.

O.A.C. No. 111 has the fourth highest seed yield (25.95 bu/
acre) after O.A.C. 211 (28.10 bu/acre), Manchu (27.38),
and Tsurunoko (26.42). A third table (p. 87) lists 26 soybean
varieties that have been grown at the College in the last
three years. O.A.C. No. 111 has the eighth highest seed yield
(1,618 lb/acre); O.A.C. 211 has the highest seed yield (1,821
lb/acre). Address: Ontario, Canada.
827. Zavitz, C.A. 1919. Farm crops: Results of experiments
at the Ontario Agricultural College. Ontario Department of
Agriculture, Bulletin No. 268. 80 p. Jan. See p. 43-44, 77.
• Summary: The section titled “Varieties of soy or soja
beans” (p. 43-44) states that twelve soybean varieties have
been grown in competition in each of the past five years
in succession. A table (p. 44) shows the average weight
in pounds per bushel volume and the average number of
pounds of grain per acre for the following varieties, listed
in descending order of pounds of grain per acre: O.A.C.
No. 111 (946 lb/acre), Buckshot (No. 17251, Wash.; 945 lb/
acre), Habara (No. 20405, Wash.; 940), Chernie (No. 18227,
Wash.; 927), Brown (918), Quebec No. 92 (886), Early
Yellow (851), Tsurunoko (839), Quebec No. 537 (815),
O.A.C. No. 81 (805), Ito San (800), Medium Green (370 lb/
acre).
“Three varieties were obtained through the Department
of Agriculture at Washington [DC] and these [Buckshot,
Habara, and Chernie] occupy second, third and fourth
places in the list in average yield per acre for five years. All
varieties, however, were surpassed by a selection [O.A.C.
No. 111 = Ontario Agricultural College] made at the College
which was started from an individual plant selected from
the Early Yellow variety. We obtained two selected varieties
from the Macdonald College, Quebec, under the name of
Quebec No. 92 and Quebec No. 537. The former occupies
sixth and the latter ninth place in average yield of grain per
acre. In 1918, the highest yield in the duplicate experiment
was obtained from the Habara [Habaro].
“In each of the past few years two varieties have been
distributed for co-operative experiments. The Brown variety
has proven early and in some seasons and under certain
conditions has given a little higher results that the O.A.C.
No. 81. In normal years the O.A.C. No. 81 has surpassed the
Brown variety.”
In the section titled “Summary regarding good seed”
(p. 76-77) we read: “Soy or Soja Beans. O.A.C. No. 111.–
Medium early, vigorous grower, yellow beans, heavy yielder
of fodder. O.A.C. No. 81.–Early, yellow beans, heavy yielder
of grain.”
A photo (p. 1) shows the field husbandry building.
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety O.A.C. 111; it was developed
at the Ontario Agricultural College in Guelph, Ontario,
Canada. Address: Ontario, Canada.
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828. Moss, B.L. 1919. Soy and velvet beans: Planting,
cultivation and utilization. Progressive Farmer (The)
(Raleigh, North Carolina) 34(6):218. Feb. 8.
• Summary: “In the soy and velvet beans we believe the
South has two of the greatest crops introduced in the past
50 years. Both are legumes and hence soil- enrichers; both
produce large quantities of splendid feed; and both are well
suited to inter-cropping with corn, with little hurt to the grain
yield of the latter.”
In the South, the Mammoth Yellow is by far the most
widely grown variety of soy bean. Describes methods of
planting and cultivating soy beans, which are a great crop for
producing cheap pork.
829. Bailey, Herbert S.; Reuter, B.E. 1919. The production
and conservation of fats and oils in the United States. U.S.
Department of Agriculture Bulletin No. 769. 45 p. Feb. 10.
See p. 1-5, 25-27. [5 ref]
• Summary: Contents: Importance of fats and oils.
Domestic production and importation. Terminology and
technology of oil trade. How to safeguard our oil and fat
supply. Vegetable oils: Cottonseed oil, olive oil, peanut oil,
coconut oil, palm kernel oil, palm oil, corn oil, soy bean oil
(growing importance, growing soy beans, expressing the
oil and its uses, increasing our output), linseed oil, castor
oil, miscellaneous vegetable fats and oils. Animal fats and
oils. Refuse fats and trade wastes. Fat and oil derivatives
or secondary products. Summary. Also Supplement of 29
Oct. 1919 gives updated statistics in tables. “Not only are
fats and oils a necessary part of our food supply, but they
also occupy and important place in the manufacture of
certain munitions, in the lubrication of aircraft engines, and
in the mixing of paints, varnishes, waterproofings, and like
compounds. Nowadays when a nation goes to war, one of its
first resources to feel the effect of the abnormal conditions
is the stock of fats and oils. Because the sum total of the
world’s supply of these substances is less than that of either
of the other two basic food constituents, carbohydrates
and proteins, a sudden drain, even though comparatively
small, is quickly noticed. A great war soon creates such
a drain, largely because of the imperative need for an
enormous amount of nitroglycerin, one of the component
parts of which is glycerin, obtained as a by-product in the
manufacture of soap from certain oils and fats. When it is
considered that 10 tons of fat are required to yield 1 ton of
glycerin, and that but 1 part of glycerin to every 9 parts of
fatty acids, or soap, is produced from the oils and fats, it is
not surprising that the price of glycerin in England soared
from $250 to $1,250 a ton within a very short time after that
country entered the Great War.”
Tables show: (1) Production of 17 vegetable oils in
the United States from 1912 to 1917. The leading oil,
by far, is cottonseed oil. Production of soy oil increased
from 2,764,000 lb in 1914 (the first year it was listed), to

9,920,000 lb in 1916, jumping to 42,074,000 lb in 1917. (2)
Production of 16 animal and fish fats and oils (not including
butter) in the United States from 1912 to 1917. The leading
fat, by far, is lard, followed by tallow, packers’ and renderers’
greases, and oleo stock. (3) Total production of fats and
oils (including butter) in the United States, 1912-1917. (4)
Importation of 14 fats and oils into the United States, 19121917. The leading import in 1916 and 1917 was soy bean
oil, followed by coconut oil. Imports of soy bean oil were
24,959,000 lb in 1912, dropping to 12,555,000 lb in 1914,
jumping to 145,409,000 lb in 1916, up to 264,926,000 lb in
1917. Total imports more than doubled during this period.
(5) Exportation of 10 vegetable oils and 8 animal and
fish fats and oils from the United States, 1912-1917. The
leading vegetable oil export, by far, was cottonseed oil. The
leading animal fat export, by far, was lard. Exports of soy
bean oil were 184,000 lb in 1912, dropping to 3,000 lb in
1914, rising to 2,063,000 lb in 1916, up to 3,977,000 lb in
1917. (6) Comparison of production with importation and
exportation of fats and oils in 1917. (7) Monthly production
of fats and oils and their derivatives in the United States,
January to June 1918. Includes separate values for edible and
inedible soy bean oil.
The section titled “Soy bean oil” (p. 25-26) states: “It is
estimated that 750,000 acres of soy beans were planted in the
United States in 1917, which is about three times the acreage
of 1916. Only a small portion of the planting was allowed to
seed, however, most of it being cut for hay. Very few, if any,
of the domestic beans were crushed by the oil mills, which
used as raw material the Manchurian beans, as being cheaper
and in less demand by bean canners than those grown in
this country. In 1915, however, some 100,000 bushels of
American soy beans were pressed, and the cake and oil from
them were consumed in this country.
“Growing soy beans: Of the more than 500 known
varieties of the soy bean which have been grown on the
Government testing farms, at the present only about 15 are
handled commercially by seed men. The Mammoth (yellow)
the standard late variety, is probably more extensively grown
than any other.”
The flavor of soy bean oil is “distinctly beany... so
before it can be used in food products it must be refined and
deodorized like cottonseed oil. Even the cold-pressed oil is
not edible as it comes from the presses, in which respect the
peanut has an advantage over the soy bean.
“Belonging to the group of drying oils, soy bean oil
more closely resembles in its physical properties linseed
and other drying oils than peanut, cottonseed, and similar
semidrying oils, It has, therefore, been used largely as a
substitute for linseed oil in the making of paints, linoleums,
and like products.
“Increasing our output: The soy bean and the peanut
constitute the two most promising possibilities for a large
increase in our fat resources.”
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Other vegetable oils for which statistics are given
include: Chinese nut (tung) oil, coquito oil, corn oil, mustard
seed oil, peanut oil, raisin seed oil, rapeseed oil, sesame oil,
shea nut oil, sunflower seed oil, vegetable stearin.
“Peanut oil–Rapid rise in favor” (p. 17-18): “Although
American peanut oil was an almost unknown product before
the Great War, in 1917 it ranked third in the vegetable
oils made from home-grown products, coconut oil being
produced exclusively from imported copra. Until recently
most of the imported oil came from France and Holland, but
these countries now have scarcely enough to supply their
own needs. China, however, has come into the market, and is
shipping us large quantities of a rather poor grade of peanut
oil.
“Even with the marked increase in the importation of
peanut oil, from a little over 7,600,000 pounds in 1912 to
27,400,000 pounds in 1917, the South to-day is making
more of this delicious food oil than ever before. The 1917
crop of peanuts was about 60,900,000 bushels. In 1917 we
manufactured over 50,000,000 pounds of peanut oil, some of
which, however, was made from imported peanuts. Reports
for the first six months of 1918 show an output of about
43,000,000 pounds of peanut oil.
“Pressing peanuts: Peanut oil, like olive oil, can be
obtained by cold pressing, and when so made from sound,
sweet nuts it need not be refined. Such cold-pressed oils
possess a characteristic flavor which, in the opinion of
many consumers, makes them superior, especially for
salad purposes, to the oils that are hot pressed and refined.
Cooking the peanuts and subjecting them while hot to a
very high pressure, however, gives a larger yield of oil than
cold pressing. It is customary, therefore, when a virgin, or
cold-pressed, oil is made to regrind and heat the cake, which
is then pressed a second time, to extract as much oil as
possible.
“In France, where the crushing of peanuts was an
important industry long before any peanut oil was produced
in the United States, the almost universal practice is to make
virgin oil from all the fresh sweet peanuts. The cold-press
cake and rancid nuts are then hot pressed, and the lower
grade oils thus obtained refined. Unfortunately, so far very
little virgin peanut oil has been made in this country, but
a number of mills are now producing it,...” Address: 1.
Chemist in Charge, Oil, Fat, and Wax Lab.; 2. Chief, Fats
and Oils Div., U.S. Food Administration.
830. Justice, J.L. 1919. Cutting and threshing soy beans.
Country Gentleman 84(8):60. Feb. 22.
• Summary: The soy bean is not very difficult to cut and
thresh. If conditions allow it to be cut with a grain binder
and shocked like wheat or oats, it can be handled as easily
as wheat. The writer cut his first crop three years ago with
a grain binder. In and around Logansport, Indiana, the soy
bean varieties most widely grown, such as Hollybrook, Ito

San, and Early Brown, are best cut and handled in the sheaf
under normal conditions. One of his neighbors cut about
30 acres of “well-ripened soys” and began threshing them
before he had finished cutting with a side-delivery buncher.
The cut vines are put into windrows.
Frost hastens ripening. Some threshermen are reluctant
to undertake the threshing of soy beans believing the
adjustments to their separators needed to do the work will
not make the process worthwhile. Many farmers thresh
without any adjustment of the separators. This cracks some
of the beans, but the cracked soy beans make good hog feed.
Note: This is the earliest English-language document
seen (Nov. 2005) that contains the word “threshermen” (or
“thresherman”).
831. Withrow, W.A. 1919. Growing soy beans in Indiana:
What we have learned about the crop. Rural New-Yorker
78:303. Feb. 22.
• Summary: Contents: Hay, seed, or forage. Varieties
used. Later seeding. Drilling and cultivation. Cutting the
hay. Thrashing and yield. For planting with corn for early
hogging, the varieties Early Brown and Medium Yellow
mature earlier than Medium Green. For later hogging, use
“the Hollybrook variety of Soy, which requires 10 or 15 days
longer to mature than Early Brown.” “The yield varies from
eight to 30 bushels per acre, depending on the variety, soil,
season and time of planting. Heavy yields are often secured
on soils of medium fertility... Inoculation, either by the soil
or liquid culture method, should always be given if planting
on land which has never grown the crop.
A large photo shows two men and two teams of horses
cultivating a ten-acre field of Hollybrook soy beans 20 inches
high. The beans were planted on June 30 and the photo taken
on Aug. 10. Address: Montgomery County, Indiana.
832. Sun (Baltimore, Maryland). 1919. Professor Massey
corrects some impressions about the soy bean in the United
States (Letter to the editor). Feb. 23. p. 10.
• Summary: “Sir: I note an interesting letter in your issue of
this date [19 Jan. 1919] on the soy bean (Soja Hispida)... But
your correspondent is in error when your correspondent took
no interest in the soy bean till the war. We have been growing
this bean for more than 30 years, every year increasing the
amount, and the Southern cotton seed oil mills have been
making oil from them too. There are many varieties, with
seed from yellow to green and jet black. They vary, too, in
the length of time needed to produce the crop. The best and
most productive is the Mammoth Yellow soy bean, which
is rather to late for the Northern States. But there are earlier
varieties that can be grown North. The Hollybrook, Ita San
[sic, Ito San] and Medium Early Green. The earliest is the
Dwarf Black variety, which will hardly be grown for table
use. The beans are rather hard to cook... The growth of this
crop is rapidly increasing in this country.
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Signed, W.F. Massey, Salisbury, Maryland, Feb. 19.
833. Burlison, W.L.; Flint, W.P. 1919. Fight the chinchbug with crops. Illinois College of Agriculture, Extension
Circular No. 30. 14 p. Feb. Revised 1923. No. 268. 16 p.
• Summary: “That the chinch-bug feeds only on grasses has
been known from about the time when it first caused damage
in this country in 1785...” “One of the most effective ways in
which to check a chinch-bug outbreak would be to abandon
the growing of corn and substitute crops on which the
chinch-bug will not feed.”
The first crop recommended in the soybean; this section
has the following contents: Introduction. Uses. Soil and
climatic requirements. Culture. Inoculation. How soybeans
are harvested. When to cut soybeans (for hay or seed). Kinds
of soybeans to plant: “Haberlandt, Hong Kong, Chestnut,
Amherst, Ebony, Sherwood, Meyer, and Nuttall are leading
varieties in central Illinois for seed production... For southern
Illinois, Medium Yellow is considered the best early variety
of soybeans. Ebony is a desirable late variety. It produces
good yields of seed and hay, the beans possess high quality,
and the plants retain their leaves well.”
Photos show: (1) Soybean plant with pods and roots
exposed, and a close-up of the leaves. (2) A field of
soybeans, which make first-class hay (p. 4). (3) Soybean
roots with nodules / tubercles (p. 6).
Also discusses: Cowpeas, stock beets (mangels),
buckwheat, sunflowers, rape (Dwarf Essex variety), chinchbug damage. Address: 1. Chief in Crop Production; 2. Chief
Field Entomologist. Both: Illinois Natural History Survey.
834. Morse, W.J. 1919. Re: Soy bean seed for Miss H.A.
Stockwell. Letter (memorandum) to Mr. R.A. Oakley
[USDA], March 1. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Mr. Oakley: Referring to the request
of Miss H.A. Stockwell for soy bean seed according
to the attached letter, will say that undoubtedly she is
contemplating growing it as a garden crop. I would advise
that she be sent one or two packets of Hahto seed, of which
we have a large number of packets in the warehouse. Very
truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Ass’t. Agrostologist, ForageCrop Investigations, Bureau of Plant Industry, USDA,
Washington, DC.
835. Madison Survey (Madison, Tennessee). 1919. Beans.
1(2):5. March 5.
• Summary: “During the past two years the school

[Nashville Agricultural Normal Institute, renamed Madison
College in 1937] has tested many varieties of soy bean,
arriving at the following conclusions: Ito San and Manchu
are perhaps the earliest edible seeded varieties, but the plants
are too small to be profitable for a general hay crop.
“Haberlandt is a heavy yielder of the edible seeded
varieties.
“Mammoth Yellow proves the best general bean for this
locality.
“Peking, the black seeded variety, produces the most
good hay.
“Virginia grows full six feet tall, is a semi-climber, and
so goes well with ensilage corn. It is a very heavy seeder, but
by most people is considered too strong in flavor for human
food.
“The soy bean lima, or Hito [sic, probably Hahto, see
Pelton 1920], is an exceptionally good garden vegetable,
making a very heavy yield of seed. The green beans are as
large as a small lima, and many people think they have a
better flavor.”
Note 1. The school got these soybean varieties from W.J.
Morse of the USDA. (See Madison Survey, 14 May 1919, p.
4, and 22 Oct. 1919, p. 4).
Note 2. This is the earliest issue of the Madison Survey
and the earliest document (Aug. 2011) seen that mentions the
“soy bean lima” (see also 14 May 1919 issue).
836. McKee, Roland. 1919. Re: Increasing interest in
California in soy beans. Letter to Mr. R.W. Hodgson, Asst.
Farm Advisor, Univ. of California, College of Agriculture,
357 Court House, Los Angeles, California, March 5. 1 p.
Typed, without signature (carbon copy).
• Summary: “Dear Sir: I am in receipt of your letter of recent
date seeking information regarding the best crops for sowing
for summer green manuring purposes in California. The best
varieties of cowpeas for use are the Whippoorwill, Brabham
and Groit. The best soy beans are the Mammoth, Virginia,
Peking, Tokyo and Ito San. The best varieties of velvet beans
are the Georgia, Alabama, and Osceola.
“I am having sent you our literature on these crops,
which will give you detailed information.
“The soy beans and cowpeas are better suited for green
manuring purposes in the Los Angeles country than the
velvet bean. For very early plantings, soy beans will be better
than the cowpea but neither of these crops can likely be sown
with success as early as February, as you suggest in your
letter. I realize the desirability of having a crop that can be
sown during the winter months and will mature or at least
have a heavy growth to cover the ground the latter part of
May and through June, but I know of nothing that will serve
this purpose. The velvet bean may possibly be of value for
use in the Imperial Valley of California and the Salt River
Valley of Arizona, but even in these sections the cowpeas
and soy beans are likely to be found superior.”
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“Yours truly, Ass’t Agrostologist (RMK/ML.)”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. Ala.–Calif. Box no. 2.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist, Bureau of Plant
Industry, USDA, Washington, DC.
837. Acting in Charge. 1919. Re: The Biloxi soybean. Letter
(memorandum) to Prof. C.V. Piper, Biloxi, Mississippi,
March 13. 2 p. (including enclosure). Typed, without
signature (carbon copy).
• Summary: “Dear Professor Piper: I am enclosing ‘copy’ on
the Biloxi soybean, prepared by Mr. Morse for inserting in
the soybean circular for enclosure in the package of Biloxi
soybeans to be distributed, which kindly review if necessary
and return to me for mimeographing. The 69 [?] bushels
of Biloxi soybeans are now in the warehouse available for
distribution. Please advise as [?] what quantity Professor
Tracy wants sent to Biloxi.
“Yours very truly, Acting in Charge. Encls.
[Enclosures].”
The one-page typewritten enclosure states: “Biloxi Soy
Bean.”
“The Biloxi variety is characterized by its dense
bushiness, leafiness, and coarse, erect stems, growing from
4 to 6 feet high. It requires a very long season in which to
make its full development and is therefore adapted only
to the southern part of the cotton belt for seed production.
The variety is especially suited to the rice lands as a green
manure and is also available for forage and ensilage. For
forage purposes the Biloxi can be grown much further
north than as a seed crop. From the standpoint of seed
production this variety is a most valuable sort on account
of its non-shattering character. The varietal characteristics
of the Biloxi are: tawny pubescence, purple flowers; deep
brown seeds, much flattened, medium large, 111,000 to the
bushel. Analysis of the seed of this variety grown at Biloxi,
Miss., shows it to contain 17.6 per cent oil and 44.9 per cent
protein.
Note: Prof. Piper is apparently traveling in Biloxi,
Mississippi. This letter is quite difficult to read. We do not
know who wrote the letter. At the top of the letter is unclear
handwriting which appears to read: “Copy also sent to White
House, Gainesville, Fla.” [Florida]
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-1929.
Piper, C.V. Box no. 108.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Acting in Charge [Forage

Crop Investigations, Bureau of Plant Industry], USDA,
Washington, DC.
838. Ullsperger, H.W. 1919. Soy beans on marsh and sandy
soils. Hoard’s Dairyman 57(8):410. March 14. Reprinted
from Kellogg’s Kurio.
• Summary: “’At least ten acres of soy beans on every marsh
and sand farm’ should be the slogan in Wisconsin.” “Soy
beans can and should be grown extensively. They make
excellent hay... they can be grown as a cash crop, bringing
in net returns twice as large as that secured from corn or
rye; they can be used for silage with corn; and... they will
build up the soil fertility to such an extent that farming will
become profitable on many farms which now operate at a
loss.”
“First, get the right variety. If you want to raise seed,
grow the Wisconsin Early Black. For hay or silage use the Ito
San, which is a yellow bean.” Be sure to inoculate the soil,
plant in rows, if soils are very sour use lime, and do not plant
too thickly.
A table compares the total digestible nutrients and
protein in soy beans, alfalfa, red clover, and timothy. It
“shows clearly the value of soybeans as a feed for stock of
all kinds.” Mixed with corn, soy beans make an excellent
silage. Note: This article first appeared in Kellogg’s Kurio.
Address: [Peninsular Experiment Station, Sturgeon Bay]
Wisconsin.
839. Lacey, James. 1919. Corn and soybeans for silage.
Hoard’s Dairyman 57(10):499, 503. March 28.
• Summary: Relates the experiences of Mike Flanagan of
LaFayette County, Wisconsin, in growing “the corn and soys
on the same field” for silage. He used the Mammoth Yellow
variety of soy beans, and is quoted as saying, “From the
standpoint of labor saving and also of securing maximum
production, I do not see how we can do better than to grow
those splendid crops in the same field...” Address: Wisconsin.
840. Churchill, F.G. 1919. The soybean, an annual legume.
Iowa Agricultural College, Extension Bulletin No. 68. 8 p.
March.
• Summary: Contents: Introduction. The soy bean plant.
Varieties. Climatic adaptations. Soil. The seed bed.
Inoculation: Soil transfer, soil and glue. Date and depth
of planting. Soy beans with corn: For pasture, for silage.
Soy beans for hay. Soy beans for seed. Soy beans for soil
improvement (plow down plants when in blossom for green
manure).
The soy bean (also called “soja bean” or “soya bean”)
was introduced into the United States as early as 1804, but
it is only during the past ten years that it has become an
important crop. Its chief use in the United States is as a feed
for livestock.
“Many favorable reports were received from the 800
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members of the Iowa Agricultural Experiment Association
who raised soy beans in 1918 in cooperation with the Iowa
Agricultural Experiment Station. Most of the members were
well pleased with the results obtained where the soy beans
were planted with corn for hogging down or silage purposes
and stated that they intended to raise a larger acreage in the
future.”
“The purpose for which the crop is to be used will
often be the deciding factor in choosing a variety. Table
1 gives some of the characteristics of ten varieties of soy
beans which have given very satisfactory results at the Iowa
Agricultural Experiment Station. The ten varieties are:
Black Eyebrow, Chestnut, Ebony, Ito San, Manchu, Mongol,
Medium Yellow or Medium Early Yellow, Medium Green,
Roosevelt, Wilson. For each variety is given: Shape & size of
plant, shape, size & color of seed, maturity of plant in days,
general remarks (best uses, e.g. Wilson: hay & silage; Ito
San: Grain, hay, hogs).
Table 2 shows yield of seed and hay of four soybean
varieties (Ebony, Ito San, Medium Yellow, Medium Green)
in four states (Iowa, Illinois, Indiana, Ohio). Table 3 shows
“Average digestible nutrients in soy-bean hay compared
with other important hay crops (cowpea, alfalfa, red
clover, timothy), air-dry basis.” Table 4 shows “Average
digestible nutrients in soy bean seed and other concentrates”
(cottonseed meal, linseed meal {new process}, wheat
middlings, wheat bran).
Photos show: (1) A man wearing a hat standing in a field
of waist-high soy beans, which produced 3 tons of hay per
acre. (2) A typical soy bean plant, uprooted.
841. Dickey, J.B.R. 1919. Soybeans, cowpeas and Canadian
field peas. New Jersey State College of Agriculture,
Extension Bulletin No. 23. 23 p. March.
• Summary: The section titled “Soybeans” has the following
contents: Introduction. Purposes for which soybeans may be
grown: Hay, silage, soiling, pasture, grain, soil improvement,
place in the rotation, catch crop. Growing the crop: Soil,
fertilization, inoculation, time of sowing, manner of sowing,
planting with corn, cultivation. Harvesting: For hay, for
grain, threshing, care of seed. Varieties: Wilson, Virginia,
Lexington, Peking, Sable, Ebony, Cloud, Black Beauty,
Edna, Haberlandt, Mammoth Yellow, Tar Heel [Tarheel],
Hollybrook (Hollybrook Early, Hollybrook Late), Tokio,
Roosevelt, Mongol, Medium Yellow, Ohio 9035, Mikado,
Austin, Morse, Swan, Guelph or Medium Green, Ito San,
Chestnut, Early Brown, Manchu, Elton, Manhattan. Practical
experiences of New Jersey farmers with soybeans.
This Bulletin begins: “The most important problems of
New Jersey farmers are the maintenance or increase of the
organic content and nitrogen supply of the soil and, in the
case of stock farming, the growing of more protein stock
feeds. The rising prices of manure, nitrogenous fertilizers
and protein feeds are bringing more acute realization of these

problems and a pressing need for their solution. This solution
lies essentially in the growing of a greater proportion of
legume crops, which make feeds rich in protein and leave the
land richer rather than poorer.”
Photos show: (1) A large field of soybeans, planted in
rows, in Hunterdon County, 30 days after planting (p. 1).
(2) “A good crop of soybeans drilled in rows, in Morris
County, about 9 weeks after planting” (p. 5). (3) “Soybeans
30 days old showing the root nodules (Courtesy of Delaware
Agricultural Experiment Station)” (p. 11). (4) “Soybeans
drilled in the row with silage corn–Salem County” (p.
13). Address: Extension Specialist in Soil Fertility and
Agronomy, New Brunswick, New Jersey.
842. Owens (M.F.). 1919. Classified advertisements. BeanBag (The) (St. Louis, Missouri) 1(10):40. March.
• Summary: “For sale–Mammoth Yellow and Hollybrook
Early Soy Beans. For prices and particulars, write M.F.
Owens, Columbia, N.C. [North Carolina].” This ad appears
in numerous subsequent issues under classified ads. Address:
Columbia, North Carolina.
843. Wisconsin Agricultural Experiment Station, Bulletin.
1919. Soybean-rye rotations. No. 299. p. 19-21. March.
• Summary: This Bulletin is titled “Succeed with Sandy
Soils,” by A.R. Whitson and H.W. Ullsperger.
“The soybean-rye rotation should be used only on the
poorest of sandy soils to build up fertility. This rotation may
be used in combination with the clover rotations. Many
farmers cannot grow alfalfa and do not have enough money
to prepare much land for growing it. The soybean-rye
rotation is especially good on these farms.
“Grow Soybeans on Sand: Every farmer who cultivates
poor sandy soil should plant soybeans. About one-third of
the total acreage planted may be harvested for seed. As large
a portion as the farmer can afford may be plowed under
for green manure and seeded to rye to prepare the field
for growing mammoth clover the following year, and the
remainder may be used for hay or silage.
“The soybean, although a southern forage crop, is more
resistant to frost than corn. Varieties have been developed
which will grow in any region where corn will mature. The
varieties adapted to Wisconsin are: Wisconsin Black, Ito San,
Medium Early Green, Manchu, and Black Eyebrow.
“The seed bed should be prepared about the same as for
corn. The seed either may be broadcasted or drilled in rows
from 18 inches to three feet apart.”
“On soil where soybeans have not been grown it is
necessary to inoculate if the largest and most profitable
crop is to be harvested. This is especially true on sandy
soil. Inoculation makes it possible for the soybean to take
the nitrogen of the air and place it in the soil. While adding
nitrogen to the soil, the plant is growing more luxuriantly
and making a more profitable crop. A pure culture or soil
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from a field where soy beans have been grown may be used
to inoculate the seed.
“If grown for forage, the soybean crop should be cut
when the pods are starting to form and should be cured like
alfalfa hay. It requires a little more time, however, because
the stems are coarser. Soybeans may be grown between rows
of corn and plowed under for green manure purposes also or
harvested with the corn and placed in the silo, increasing the
feeding value of the silage. In the central and southern parts
of Wisconsin, soybeans can be planted after harvesting a
crop of rye and plowed under in the fall as a green manuring
crop to enrich the soil in humus and nitrogen. Lime should
be added to the soil on fields which need it badly to secure
the most satisfactory growth of soybeans. No other crop is
adapted to such a variety of uses. The soybean is a cash crop;
it can be grown for seed; it is often used for silage with corn
in the proportion of one load of soybeans to three or four of
corn; it makes excellent hay for all stock; the seed is ground
for concentrated feed similar to oil or cottonseed-meal...”
844. Morse, W.J. 1919. Re: Soy beans and cowpeas for Dr.
Hugh Smith. Letter (memorandum) to R.A. Oakley, [USDA],
April 2. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Mr. Oakley: Replying to your
memorandum of March 25 requesting a few lots of soy beans
and cowpeas to be sent to Dr. Hugh Smith for testing on his
farm in Virginia, will say that the following varieties have
been sent to him:
“4 lbs. Virginia.
“4 lbs. Wilson-Five.
“4 lbs. Haberlandt.
“4 lbs. Tokyo.”
“...[Cowpeas]...
“4 lbs. Oliver’s White.
“4 lbs. California Blackeye.
“4 lbs. Groit.
“4 lbs. Early Buff.
“Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Ass’t. Acting Agrostologist
[Bureau of Plant Industry, USDA, Washington, DC].
845. Farver, Warner E. 1919. Replies to soy-bean inquiries.
National Stockman and Farmer 43(1):8-9. April 5.
• Summary: The names of two enquirers are given, followed
by their questions, then Farver’s answers. (1) E.A.W. of
Delaware county, Ohio, writes for information concerning
the seeding and harvesting of soy beans in corn, what variety
has been found best and yield per acre hulled beans, also

stage for cutting for hay.” Harvesting soy beans in corn
means lots of work, for there is only one way, and that
is by hand. Harvesting by hand in an age of machinery
seems foolish.” E.A.W.’s latitude is practically the same as
Farver’s. “We have used the Ito San successfully. It is pretty
early. However our main crops have been the Extra High
Yielder variety. The Medium Green variety does well here
but shatters badly when harvested for seed. In 1917 we tested
22 varieties and besides those already named, the Wilson,
Buckshot, Meyer, Ohio 9035 and Mongol would be suitable
in this latitude.
(2) E.H.J. of Noble county, Ohio, writes that soy beans
have not been grown in his locality. He asks nine questions.
For example: “2. What variety of soy beans should I sow?
Any of the above-named varieties should do well in Noble
county, and if I wanted hay I would use either the Extra High
Yielder or Medium Green. 3. Where can I get the seed? Seed
can be obtained from practically all houses advertising in
these columns... 9. Is soy-bean hay good to feed for milch
cows? Certainly. The best testimonial I ever heard on soybean hay for cows was from a farmer’s wife from another
part of our county who said that she could tell by the milk
buckets when they were brought in if the cows had their feed
of soy-bean hay or not. We have used it for three winters in
succession now, and expect to continue.” Address: Holmes
County, Ohio.
846. McC., J.W. 1919. Utilization of the soy bean crop:
It is valuable for all kinds of stock. Orange Judd Farmer
66(14):536, 555. April 5.
• Summary: Contents: Introduction. Use of soy bean hay.
Soy beans as seed sellers (the great financial value of soy
beans as seed). Hogging down corn and soys. Aid to corn
crop. Soya for the silo.
“An early advantage of the soy bean crop is that its
seeding time follows the busy one of planting corn. Thus
a big farm can use its men right through the whole season
and not have the disadvantage to both the farm and men
of hiring only for the rush. The crop also fits in well in its
early harvesting, about August and September, for the wheat
is drilled in right on the heels of the soy bean binder. The
harvesting of the bean crop and the putting in of wheat do
not sandwich in quite so closely when the Early Brown,
Ito San or Medium Yellow is the bean harvested. They are
earlier in maturing than the Mongol, A.K. or Holly brook
[Hollybrook]. The Mongol is a prime favorite on the A. P.
Meharry farm, Champaign county, Illinois, of which W. E.
Riegel is manager. These later soys keep one and all hustling
to get them out of the way for wheat drilling.” Address:
Illinois.
847. Seed Reporter (USDA Bureau of Markets). 1919. Soy
bean and cowpea variety information. 2(10):7. April 5.
• Summary: One table shows the average percentage of total
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quantity of 7 soy bean varieties handled by wholesale and
retail seedsmen in 22 states. The varieties are Mammoth
Yellow, Medium Yellow, Guelph or Medium Green, Ito San,
Wilson, Early Brown, Shanghai or “Tarheel Black,” and all
other varieties. By far the most widely handled variety is
Mammoth Yellow, followed by Medium Yellow, then Ito San
A second table shows the average percentage of total
quantity of 7 somewhat different soy bean varieties normally
shipped out from producing centers by local shippers in 17
states. The varieties are Mammoth Yellow, Medium Yellow,
Hollybrook, Ito San, Early Brown, Lexington, Shanghai or
“Tarheel Black,” and all other varieties. Again, by far the
most widely handled variety is Mammoth Yellow, followed
by Medium Yellow.
Note: This is the earliest document seen (Sept. 2004)
that mentions the soybean variety Lexington. According to
Morse (1927; “Soy Beans: Cultures and Varieties,” p. 8),
Lexington was a “Selection from the Sherwood variety at
Arlington Experiment Station Farm, Virginia, in 1907.”
848. Morse, W.J. 1919. Re: Sending seed of Hahto soy bean
variety. Letter to Prof. E.F. Cauthen, Experiment Station of
Alabama Polytechnic Institute, Auburn, Alabama, April 7. 1
p. Typed, without signature (carbon copy).
• Summary: “Dear Sir: In reply to your letter of April 3
stating that you will be very glad to try a sample of the Hahto
variety of soy beans, I am taking pleasure in sending you
today three pounds of seed of this variety.
“Very truly yours, Ass’t. Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Asst. Agrostologist [USDA].
849. Gilmore, John W. 1919. Re: Please send three pound
sample of Hahto Soy Bean seed. Letter to Mr. W.J. Morse,
Forage Crop Investigations, Bureau of Plant Industry,
USDA, Washington, DC, April 8. 1 p. Typed, with signature
on letterhead.
• Summary: “My dear Mr. Morse: I have your kind letter of
recent date regarding the Hahto Soy Bean.
“We shall be pleased if you will send us a three pound
sample of this bean and we will plant it at the Kearney
Station and if possible small amounts at Davis and Imperial
Valley.
“There is a growing interest in Soy beans in this State
and I think some of the varieties that we are already growing
at Kearney will prove of considerable use to us.
“Very truly yours, John W. Gilmore (JWG:AD)”
Location: National Archives, College Park, Maryland.

Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. Ala.–Calif. Box no. 2.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agronomy, Univ. of California,
College of Agriculture, Agric. Exp. Station, Berkeley,
California.
850. Morse, W.J. 1919. Re: Enclosed variety of soy beans.
Letter to Prof. George W. Hendry, University Farm, Univ.
of California Experiment Station, Davis, CA, April 10. 1 p.
Typed, without signature (carbon copy).
• Summary: “Dear Sir: I have your letter of April 4 enclosing
a variety of soy beans which you obtained from the Germain
Seed & Plant Co. of Los Angeles. It is quite evident from
glancing at the seed that the beans were imported from the
Orient. I regret to say that I cannot give you the varietal
name, in fact, I will have to give you several varietal names
if such is possible, as I can pick out at least one dozen
varieties of the little sample you sent.
“The Department [USDA] last season strongly urged
against the selling of imported seed in this country for
planting purposes. We thought it would do more harm to
the future of the soy bean than anything else. As you may
know, the merchants who buy the seed from the Chinese or
Manchurian farmers, mix all of the yellow varieties together;
in fact, they simply go by color of seed. The same is the case
with the big importers at the ports who simply separate the
seed from all sources according to color. It may happen that
in a very small sample you will obtain two seeds identical
to each other, but they may represent two widely different
varieties, that is, one may mature in about 100 days, while
the other will mature in about 130 to 135 days.
“You can clearly see what an effect this would have on
the farmers in this country who would plant seed of this sort.
It might happen that if he was saving the field for seed, that
one portion would be shattering its seed, another portion with
seed about half mature and another portion still less so.
“With regard to the price of $8.00 per hundred weight,
f.o.b. Los Angeles, I think it is rather high. Our North
Carolina growers at the present time are offering seed
anywhere from $2.25 to $2.50 per bushel of 60 pounds. The
variety grown by these growers is the Mammoth Yellow and
seed of this variety is of much higher quality than that of any
imported seed I have ever seen. I think it would be best to
discourage the firms in your State from selling imported seed
for planting purposes in this country.
“Very truly yours, Ass’t Agrostologist (WJM/ML).”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. Ala.–Calif. Box no. 2.
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Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Asst. Agrostologist, Forage Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
851. Morse, W.J. 1919. Re: Sending three-pound sample of
Hahto variety of soy beans. Letter to Prof. John W. Gilmore,
Univ. of California Experiment Station, Berkeley, CA, April
15. 1 p. Typed, without signature (carbon copy).
• Summary: “Dear Prof. Gilmore: In reply to your letter of
April 8 advising that you will be glad to receive a threepound sample of the Hahto variety of soy beans, will say that
I am taking pleasure in complying with your request. I am
very glad to know that you will try this variety at some of
your stations in California.
I might say that two years ago we had a small row of
it at the Normal Station at San Louis Obispo [sic, San Luis
Obispo, located on the California coast midway between San
Francisco and Los Angeles]. With no irrigation whatever
the plants made a very good growth and seeded very well,
considering the adverse conditions under which they were
grown. We will be glad to receive a report from you at the
close of the season concerning your success with this variety.
“Very truly yours, Ass’t Agrostologist (WJM/ML).”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. Ala.–Calif. Box no. 2.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Asst. Agrostologist, Forage Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
852. Mathews, I.J. 1919. Planting facts about the corn-soy
bean combination. Hoard’s Dairyman 57(13):663. April 18.
• Summary: This letter to the editor states: “The soy bean
and corn combination has firmly established itself in this
section of the country and the state... the corn and soy bean
silage is excellent for beef cattle and makes the best kind
of combination for hogging down purposes, not to mention
the soil building value of the beans. Over twelve hundred
acres of the corn and soy bean mixtures were planted in this
county last year and it will this year undoubtedly reach the
six thousand-acre mark.”
Last year, five different methods of planting were tested;
each is described briefly, with its pros and cons. “5. The
only really satisfactory method of planting soy beans with
corn is to get an attachment for the planter so that one can
sow the corn and soy beans and fertilizer all at the same
time across the field.” “Soy beans must be planted shallow–
preferably not over an inch deep. When planted two or three
inches deep, there will be much vitality of the bean spent in
trying to get up through the ground and should there come a

dashing rain, the plant will be unable to rear its cotyledons
through the hardened soil.”
“Concerning inoculation, scattering dirt over the field
is too irksome... and often scatters weed seeds...” A better
way is to “dissolve two ounces of powdered furniture glue
in a quart of water. Now put this solution into a quart hand
sprayer. Sweep the granary floor and put the beans down on
the floor. Sift on a quart of inoculated earth for each bushel
of beans... While one man sprays on the glue solution,
another shovels over the mass of beans and earth until every
bean is dirty. A quart of the solution will treat about 3 bushels
of beans...”
“In planting, do not plant too thick with corn. From two
to three beans in a hill is plenty and will provide as much
growth as five or six.”
“There is no question but that soy bean silage is superior
to straight corn, just how much no one is yet able to say
accurately. Wherever corn will grow, there soy beans should
grow also. In this section, the Holly Brook is preferred for
planting with corn intended for the silo. If the corn is to be
hogged down, the Ito San or Early Brown are a little better
as they ripen a few days earlier.” Address: Pulaski County,
Indiana.
853. Kenyon, E.T. 1919. Soybeans for soil improvement
(Letter to the editor). Ohio Farmer 143(16):631. April 19.
• Summary: For the past 8 years the writer has grown
soybeans and compared them with other legumes such
as cowpeas, etc., but has he found nothing as good as the
soybean for building up land, ease of handling, and for use as
a feed. Gives details of his various methods of inoculating,
planting, and harvesting soybeans. Wheat grown after
properly inoculated soybeans (whose roots are covered with
nodules) was sometimes 4 inches taller than usual.
“More cowpeas than soybeans are grown here but I will
venture to say that after growing one crop of soybeans it
will be hard to get any man to try cowpeas again. One great
advantage is the ease with which soybeans can be handled.
They do not vine and can be handled easily with fork or hay
loader, or even can be cut with the wheat binder and shocked
as wheat in which way they can be cured fine.
“In handling, if cut with a mowing machine, they should
be raked into windrows while damp from morning dew and
let cure and dry. In this way there is no loss of leaves which
would occur if handles and raked while too dry. The curing
may be extended to the mow where beans are stored by
placing in a rail or pole now and then to let air to the center
of the mow. I have fed soybean hay and corn fodder to my
cattle and while on that feed they need nothing more to keep
them growing and in fine condition.
“For land upbuilding, ease of handling and as feed I
have found nothing as good as the soybean. I have always
used the Mammoth Yellow here, but in other sections other
varieties may do better. That would be determined somewhat
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by the growing season.” Address: Adams County, Ohio.
854. Mathews, I.J. 1919. The corn-soybean combination:
What Corn-Belt farmers think of the home balanced ration.
Ohio Farmer 143(17):669-70. April 26.
• Summary: Contents: Introduction. Rate of seeding.
Relation of inoculation to soil type. Inoculation. How to
plant (use a corn planted with a soybean attachment). What
variety? How much is the corn injured? Pigs balance corn
with soybeans. The silage very palatable. Stray thoughts.
The article begins: “Perhaps no crop has become so
popular in such a short space of time as the soybean. A few
years ago it was unheard of and today it bids fair to establish
itself upon every farm in the Corn Belt.” It is popular as
silage, for hogging down with corn, and as a soil improver.
“In 1917, three men in this county grew soybeans with their
corn–a total of 45 acres. Last year, 60 men that I knew tried
the combination in their corn and they had out an area of
more than 1,200 acres. This year the area will be increased to
6,000 and many farmers are going so far as to say that they
will never again plant corn without soybeans, even tho they
get only the soy building value from the soys.”
Gives the results of a questionnaire sent out to 44
farmers (36 came back answered) on the corn-soybean
combination. The 11 questions are directly related to the
contents, shown above. All but two of those replying planted
the Hollybrook variety; one planted Ito San and another
Early Brown. For planting with corn, Hollybrooks is clearly
the best.
Photos show: (1) Two horses pulling a piece of farm
equipment, with a man seated on top. (2) Three teams of
mules, with four mules in each team, each pulling a farmer
seated on disking equipment. Address: Pulaski County,
Indiana.
855. Smith, J.W.R. 1919. Varieties of soy beans. National
Stockman and Farmer 43(4):110. April 26.
• Summary: “Thousands of alert farmers are preparing to
sow a field or more of soy beans and establish a meadow or
two of alfalfa this season.” Since the seed of the Virginia and
Wilson varieties is very scarce and comparatively expensive
this season, “secure a bushel or even a peck, plant in rows
24 or 28 inches apart and cultivate and you will be ‘on
the map’ next season if you cannot buy them in quantity.
Mongol, Hollybrook and Austin are worthy of a trial as grain
producers. Mixed with Virginia or Wilson they make very
rich hay in protein and fat. Ebony is great in Illinois but not
much in Jefferson county, Ohio.”
856. Hendry, George W. 1919. Re: Sample of imported of
Soy bean seed. Letter to Mr. W.J. Morse, Bureau of Plant
Industry, U.S.D.A., Washington, DC, April 28. 1 p. Typed,
with signature on letterhead.
• Summary: “Dear Mr. Morse: Accept my thanks for your

favor of April 10, containing information relative to the
sample of beans which I sent you some time back.
“I have just received a shipment of Soy beans from the
C.C. Morse Company of San Francisco, under the name Ito
San, and am sending you a sample of these beans, herewith,
in order to obtain your identification.
“Thanking you in advance for this courtesy, and assuring
you of our willingness to carry out the suggestions contained
in your letter, I am
“Very truly yours, G.W. Hendry (GWH:MK) Inc.–1”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. Ala.–Calif. Box no. 2.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Asst. Prof. of Agronomy, Univ.
of California, College of Agriculture, Agric. Exp. Station,
Berkeley, California.
857. Bean-Bag (The) (St. Louis, Missouri). 1919. Soy beans
as green vegetables. 1(11):26. April.
• Summary: “Hahto soybeans, introduced from Japan, are
excellent for the production of green beans similar to lima
and butter beans. About 115 days are required for the bean
to make sufficient growth for use as a green vegetable.
Although the Hahto bean is best adapted for growing in
the Southern States, it may also be successfully produced
as a green vegetable during favorable seasons throughout
the corn belt, according to specialists of the United States
Department of Agriculture. Being a bush variety, it also is
adapted for forage production, its yield of green feed or seed
being superior to many other varieties on the market. In a dry
form the Hahto bean cooks up easier than other varieties and
has a better flavor. This bean is to be grown extensively by
boys’ and girls’ gardening clubs in the Southern States during
the coming season.”
858. Smith, J.W.R. 1919. The Virginia no. 32906 soy-bean.
Bean-Bag (The) (St. Louis, Missouri) 1(11):15. April.
• Summary: “Having grown this great legume for several
years, testing by plot and field culture over twenty five of the
better varieties, I have selected ‘The Virginia’ as the best sort
to grow to produce the largest yield of hay, grain and straw
of the highest quality for feeding all kinds of live-stock–
sheep, horses, cattle and swine–as well as having frost and
drought resisting qualities. Its seed commands almost double
the price per bushel of most varieties where it is known
for its merits, while it is easily cured for hay or grain as
compared with bush varieties and unequaled in germinating
qualities.
“In 1912 I received a two pound package from Prof.
Morse, of the Bureau of Plant Industry [USDA], for testing,
along with a number of other varieties. I planted on June 24
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and harvested during the first week of October. It yielded
double the amount of forage and excelled all the others is
grain production.
“Mr. C.W. Deselms tested it along with the following
varieties, planting a pint of seed in hills one foot apart,
in rows three feet apart, producing as follows: Mongul,
52 lbs.; Virginia, 45 lbs.; Ohio 9035, 42 lbs.; Austin, 35
lbs.; Chestnut, 27 lbs.; Medium Green or Guelph, 25 lbs.;
Haberlandt, 25 lbs., and Ebony, 25 lbs. The yield of hay or
foliage was a third more than any of the others, and four
times more than Ebony and Chestnut.
“The unexcelled quality of hay or straw is produced
because it has fine stems, grows erect until it is about 40
inches tall, then it often reclines and twines and grows on
and over when on rich soil, until it reaches a growth of 50
inches or more. Many varieties growing on rich soil settle
down, near the base of the plant, on the ground, injuring the
pods and quality of foliage, while the Virginia has a tapering
center stem that supports all the useful parts of the plant
well up from the ground, while the developing ends grow
on and twine on until their season closes. This is a most
unique quality. Another is the wavy, twining, wavy stems
and fine leaves. These stems make open swaths, windrows
and bunches, through which the air and sunlight pass freely,
while curing.
“It is preeminently the variety for the farmer who has
rich soil and grows large crop yields; while on sterile soil it
does not demonstrate its high-yielding qualities in such great
degree.
“The early September frosts of 1917 and 1918 cut
short the development of the grain in the pods near the tips
of the stems, thus reducing the yield of grain; yet the pods
underneath developed good grain. While the frost injured
corn near by, the Virginia’s foliage was not damaged.
“When planted with corn it twines up on the stalks, with
but little loss in harvesting, for ensilage or otherwise. Seed
more than a year old is much more likely to germinate than
‘Medium Green’ or other large round beans. Such varieties
as the Mongul, Hollybrook, Ohio 9035, Austin or Haberlandt
in some cases produce more grain per acre. Mr. E.R. Cole, of
Jefferson County, Ohio, grew 30 bushels of Hollybrook per
acre on rich, moist limestone soil. They look attractive in the
seedman’s catalog to the farmer, who estimates their merit on
grain production alone; to the seed men who sell seed alone;
yet to the grower who feed’s live stock and threshes part or
all of his crop of soy beans, feeding the excellent straw and
selling the grain for seed, the seed of such a high dual yielder
as the Virginia is worth even double the price that he pays for
other varieties.
“The Virginia flourishes as far north as Central Ohio,
Indiana, Illinois and Missouri. It was among the five highest
grain yielding varieties at Columbia (Missouri) Station. How
far north it may become acclimated is not known. Every
farmer interested in growing the great legume should test a

few varieties each year to ascertain those best adapted for
producing great yield of grain and forage in his locality.
“A few years ago in testing Ebony and Hollybrook for
early maturing the result at the Ohio Experiment Station
at Wooster. a degree north of Jefferson County, was just
the reverse of my trial. Therefore a trial is the only correct
method. Make one this spring and include the Virginia in
your list. I expect to test the high-as-your shoulder ‘Biloxi’
from Mississippi, and the ‘Hahto’ from Arlington U.S.
Experiment Station this year. What greater cause can we
promote than this line of agriculture?” Address: [Adena,
Ohio].
859. Wing Seed Co. 1919. The Wing Seed Co. (Mail order
catalog). Mechanicsburg, Ohio. 136 p. Illust. Index. 25 cm.
• Summary: The front cover shows a boy with a wooden
wheelbarrow and many pumpkins. On the back cover are
many large, colorful flowers. Inside the front cover are listed
the ten company directors (incl. Richard Hall, Manager),
the five-man advisory board, and the office address: Dillaye
Building, 308 S. Salina St., Syracuse, New York. Below
the plow logo of the New York Grange Exchange, Inc. is a
headline: “Announcement to New York State Farmers: The
New York Grange Exchange, Inc. wishes to announce to
the farmers of New York State, that it has contracted with
The Wing Seed Co. to furnish them with standard varieties
of farm and garden seeds of high germination and purity...
Signed–New York Grange Exchange, Inc., Syracuse, New
York.”
The section titled “Soy beans” (p. 48-51) offers the
following varieties (also called “Soys”): Wing’s Mikado,
Wing’s Mongol, Ito San, Mammoth. Forage or dual purpose
beans: Wing’s Extra Select Sable, Wing’s Pedigreed Sable,
Jet, Wilson, and Wing’s Royal (new; another selection from
Wing’s Extra Select Sable). Three photos show soybean
plants.
Location: Bailey Hortorium, Mann Library, Cornell
University, Ithaca, New York. Address: Mechanicsburg,
Ohio.
860. Morse, W.J. 1919. Re: Sample of soy bean seeds you
sent. Letter to Prof. George W. Hendry, Univ. of California
Experiment Station, University Farm, Davis, CA, May 5. 1
p. Typed, without signature (carbon copy).
• Summary: “Dear Prof. Hendry: I have your letter of April
28 enclosing a sample of soybean seed labeled Ito San from
the C.C. Morse Co. of San Francisco. The sample of seed
is anything but the Ito San, in fact, it appears to me to be
an imported lot of seed, as it contains a large amount of
different strains that can be easily detected from the seed
characters alone.
I am enclosing herewith a sample of pure Ito San which
was grown in March in 1918. In comparing this true Ito San
with the sample from the Morse Co., you can easily detect
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the differences.
“Very truly yours, Ass’t Agrostologist (WJM/ML).”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. Ala.–Calif. Box no. 2.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Asst. Agrostologist, Forage Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
861. Morse, W.J. 1919. Re: We do not have a sample
of Yokotenn. Letter to Prof. C.A. Mooers, Tennessee
Experiment Station, Knoxville, TN, May 9. 1 p. Typed,
without signature (carbon copy).
• Summary: “Dear Professor Mooers: In looking over our
collection of samples of the various name varieties of soy
beans, I find that we do not have a sample of the Yokotenn
[Yokoten]. I am wondering if you will be able to supply me
with about one ounce of this variety for our collection.
“Very truly yours, Ass’t. Agrostologist.”
Note: Initials at the upper left of the sheet of paper
indicate that the “Ass’t Agrostologist” was W.J. Morse.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Scientific Assistant, Forage Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
862. Madison Survey (Madison, Tennessee). 1919. Beans.
1(12):4. May 14.
• Summary: “From the United States Department of
Agriculture, the school has received one and one-half
bushels of the soy bean lima [for use as a green vegetable],
description of which was given earlier in The Survey
[probably March 5, p. 5]. It has received, also, 15 pounds
of a new, edible, yellow-seeded soy bean [probably Hahto
or perhaps Easy Cook], similar to Mammoth Yellow, but
better for table use as it cooks more readily than any other
soy bean known. Of this yellow-seeded soy bean Professor
[sic, Mr.] Morse writes that the Department was testing the
cooking qualities of about 800 varieties of soy beans when it
discovered that this particular bean cooked in about twenty
minutes, while other soy beans needed to be cooked from
three to six hours.”
863. Morse, W.J. 1919. Re: Received the sample of Yokoten.
Letter to Prof. C.A. Mooers, Tennessee Experiment Station,
Knoxville, TN, May 15. 1 p. Typed, without signature

(carbon copy).
• Summary: “Dear Professor Mooers: I have your letter
of May 13 stating that you were sending us under separate
cover an ounce of Yokoten soy bean. This seed has been
received and I appreciate very much your kindness in
sending it. In connection with the Hahto soy bean, seed
of which I sent you this spring, I am wondering if you are
planning to test any of it at your West Tennessee station/ I
would like very much to see what this variety will do under
West Tennessee conditions as to yield. We still have a limited
quantity of seed on hand and if you will have the room
available, we will be very glad to send you a few pounds of
seed for trial purposes.
“Very truly yours, Ass’t. Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agricultural
Experiment Stations, 1899-1928. S.C.–Tenn. Box no. 33.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Scientific Assistant, Forage Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
864. Mathews, I.J. 1919. Soybean questions. Ohio Farmer
143(20):782. May 17.
• Summary: The author answers the following questions
generated by his article in this magazine on April 26: 1.
Where can planter attachments be secured? 2. What are the
proportions, by measure, of beans which should be mixed
with corn in the planter boxes? 3. Will the same variety of
beans mature earlier when planted alone? 4. Is there any
preference between the Ito San and the Early Brown for an
early variety?
5. Are the pure laboratory cultures a success? Ans: “Yes,
if used according to the directions.”
6. Are soybeans preferable to cowpeas for high sand?
Ans: “In some respects yes, in others no.”
7. Is it profitable to sow soybeans broadcast at the last
cultivation of the corn? Ans: “Under present conditions, I
doubt the advisability of this practice.”
8. How should soybeans intended for seed purposes be
sown? Ans: “... the beans really ought to be cultivated but
there is no necessity of putting the rows further apart than
30 or 32 inches since 16 inches each way will about cover
the root feeding area of most varieties.” Address: Pulaski
County, Indiana.
865. Smith, William C. 1919. Soy beans with corn: Why
farmers should grow them for the soil’s sake. Country
Gentleman 84(20):48, 50. May 17.
• Summary: “So much has been written about the soy bean
that every farmer ought to be familiar with it. And every
farm ought to grow it, for the soil’s sake if for nothing else.
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Soy beans, properly inoculated, ought to be sown with
every acre of corn grown anywhere in our country, for the
one reason alone that they will put back into the soil more
nitrogen than the corn crop consumes in its growth, and then
the grower has the additional advantage of producing two
crops where he grew but one before.”
Soy bean seed, planted 12 pounds to the acre, costs only
about $1.20/acre at the present price. On July 27 last year,
Smith finished planting Early Brown and Ito San varieties.
Both thoroughly matured their seed before the first frost.
But he made the mistake of not disking the field in opposite
directions, so he had too many weeds with the crop. Yet not
one per cent of the beans shattered out of their pods. North
of the Ohio River, Hollybrook can also be grown for seed.
Mammoth Yellow should be grown in the South.
“In harvesting for seed those I planted with the corn
planter I mowed them in a mowing machine and did not
finish until late in November, yet but few of the pods
shattered their seed. At the time of mowing they were dry
enough to rake into windrows and thresh. The threshing was
done with a pea viner; threshing can be done with a threshing
machine or a flail. When the threshing machine is used some
of the concaves must be removed and the machine run as
slowly as possible, or the beans with be broken. It is better
that the threshing be done in rather damp weather, provided
that care is taken thoroughly to dry the beans before sacking
them or putting them in a tight bin.
“Harvesting with a self-binder used to be practiced with
us, but it was found that if the beans were not thoroughly
dry or ripe at the time of harvesting they would spoil in
bundle and shock and make inferior seed. The method now
generally followed is to cut the beans with a mower or selfrake mower, when fully matured–that is, when the plant has
shed all its leaves and the pods are brown–and then to let
them lie on the ground until threshing can be done. By this
method some beans will shatter out; but they need not be a
loss, for hogs can be turned into the field after the main crop
has been removed.” Photos show: (1) “The cheapest hired
man on the farm [hogs] harvesting the corn and soy bean
crop.” (2) Heavy crop of soy beans growing with corn.
Note: This is the earliest document seen (Jan. 2003)
that mentions the word “viner” or the term “pea viner” in
connection with soybean production or harvesting.
866. Carver, G.W. 1919. Work of the Tuskegee Experiment
Station. Beginning April 14, 1919. Tuskegee, Alabama. 4 p.
Unpublished manuscript. Copy sent to R.R. Moton, 26 May
1919.
• Summary: During the year, much attention has been given
to soil building and maintenance. There is a shortage of labor
and the boll weevil is a menace. The station conducts both
experimental and demonstrative work. One long section
titled “Cowpeas” lists the names of 27 varieties which are
being tested. The next section, titled “Soy beans” states:

“The Soy bean is a comparatively new crop here in the
South, and promises to be one of [the] greatest assets to
Southern Agriculture that has come to it in many years.
“Our Research Laboratory has devoted considerable
time for the last four months, to this bean, and during this
time has already produced about forty different products
from it, including, stock feeds, Human foodstuffs, beautiful
wood stains, dyes, etc., etc. The Oil in which they are
very rich, is largely taking the place of linseed oil, in
the manufacture of Paints. Our Station is testing out the
following varieties:
“Black Eyebrow, Virginia, Chiquita, Hahto, Easy Cook,
Wilson Five, Manchu, Tokio, Haberlandt, Peking, Mammoth
Yellow, and Biloxi.”
Note: This is the earliest document seen (Oct. 2004) that
mentions the soybean variety Hahto. It is interesting that the
first research this variety was done by George Washington
Carver, because it was considered to be one of the besttasting soybean varieties in America until the mid-1930s. The
variety had large seeds.
Also lists the names of three varieties of peanuts being
tested: Improved Spanish, Virginia Red, and Mammoth.
Address: Director, Dep. of Research & Experiment Station,
Tuskegee, Alabama.
867. Bean-Bag (The) (St. Louis, Missouri). 1919. Hahto soy
bean brought to U.S. by missionary. 1(12):43. May.
• Summary: “An American missionary in Japan, interested
in the introduction of good crops from the Land of the Rising
Sun into the domain of Uncle Sam, sent a sample of Hahto
soybeans, which he had purchased at an agricultural fair,
to the United States Department of Agriculture about three
years ago. This bean has since been grown successfully at the
department’s Arlington (Virginia) experimental farm, and has
been tested in other parts of the country. Although the Hahto
bean, which produces excellent green vegetables similar to
lima or butter beans, is preferably adapted for culture in the
southern states, the variety also produces profitable yields of
green beans during favorable seasons in the corn belt.
“The Hahto soybean is a bush variety which grows high
enough to produce abundant forage, yielding nearly as large
hay crops as the Mammoth Yellow, and is believed to be
superior in seed production to that variety. When the seeds
are from three-fourths to full grown they make, an excellent
green vegetable [edamamé]. A number of residents of the
District of Columbia and several states grew the bean in their
gardens last summer and canned the product, which has been
pronounced by epicureans to be at least the equal if not the
superior of the ordinary butter or lima bean.
“Dried Hahto beans cook up easier than any other
variety of ‘soys’ and have a more pleasant flavor than most
of the other sorts which have been used in this way. A
growing season of approximately 130 days is required to
produce mature beans, while the green beans are ready for
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harvest at least two weeks earlier. During the current season
a Michigan canning company is to test out the Hahto bean
for commercial canning purposes. The department will not
be able to comply with requests for seed, as arrangements
have been made for the distribution of all the seed that is
available among boys’ and girls’ garden clubs of the South,
where the variety is best adapted.”
868. Morse, W.J. 1919. Re: Work of the Office of Forage
Crops at Arlington Farm. Letter (memorandum) to Prof. C.V.
Piper [Agrostologist in Charge, BPI, USDA, Washington,
DC], June 5. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Prof. Piper: Relative to the work of the
Office of Forage Crops at Arlington Farm this season, will
say that our acreage of land will remain the same with the
exception of turning back to the farm about three acres
(Section G, South 2) used by Mr. Coe in his sweet clover
work.”
“At present we are using for experimental work with soy
beans, cowpeas, miscellaneous legumes, sorghums, millets”
about 9 acres in four locations. “For the Office of Seed
Distribution there will be between 20 and 25 acres of soy
beans and cowpeas grown this season. These varieties are the
Hahto, Easy Cook, Mandarin, Wilson-Five, and Peking soy
beans, and Buff Catjang, Early Buff, and Victor cowpeas.
“In taking the matter up with Mr. Oakley and Mr.
Connor, they said that they would take care of the entire
expense of the seeding part of the work. The work this
season with soy beans, cowpeas, and miscellaneous legumes
is confined to a smaller area than in previous years and
should result in a decreased cost for this office. I think that
Mr. Lee with the help of Mr. Lynn will be able to care for the
work this season and we will not need any additional help for
hoeing as in former seasons.
“Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Ass’t. Agrostologist, Bureau of
Plant Industry, USDA, Washington, DC.
869. Acosta Henríquez, Juan. 1919. Habichuelas soyas
[Soybeans]. Revista de Agricultura de Puerto Rico 3(1):1829. June. [Spa]
• Summary: Contents: History. Varieties grown in Puerto
Rico and their characteristics. Soils. Sowing. Harvest.
Production and yield per acre. Seed storage. Uses. Silage.
Green forage. Hay. Green manure. Uses of the seed (for
humans and animals). Assimilation (by humans and animals)
and digestibility. Soya as a domestic food (incl. soymilk and
tofu). Soy flour (harina de soya). General considerations.

Enemies of the soybean.
“The soybean (La habichuela soya) is a new crop
in Puerto Rico. It was introduced from the United States
and though, in some towns on the island it has been sold
occasionally as a domestic food, it has not been cultivated
for that purpose. The federal agricultural experiment station
of Mayagüez [Mayaguez] is the only site where experiments
have been conducted with this bean (grano). Its field of
experimentation has been expanded to almost all the towns
of Puerto Rico, where one would have been able to obtain
very satisfactory results if it were not for the carelessness
of the farmers on whose land the trials were conducted; for
after seeing that their plants had grown a little, the farmers
stopped tending them [assuming that the plants would grow
by themselves]. On the grounds of the station at Mayagüez,
we were able to carry out various experiments concerning the
cultivation and utilization of this crop, and all gave favorable
results.”
At the Mayagüez station, the author conducted soybean
trials for 18 months, and he is sure that the soybean can be
cultivated in and adapted to Puerto Rico. This is especially
important today when yields of native beans are decreasingly
rapidly. In 1918 at Mayagüez, the author planted the
following soybean varieties: Mammoth Yellow, Ito San,
Wilson’s Five, Tokyo, Haberlandt, Manchu, Chiquita,
Virginia, and Early Green. With these introductions an
average production of 1.128 tons of dry hay per acre were
obtained.
“The soybean has not been used to a great extent as a
food in people’s homes in Puerto Rico. Experiments have
been conducted in this regard and the results have been
satisfactory.” The author believes that in Puerto Rico, the
soybean has not been used as it should be for food. He does
not believe that Puerto Ricans will use the soybean as it is
used in Japan, with the exception of tofu (queso de soya).
“This cheese could be made in Puerto Rico with very good
results.” He then describes how to make soymilk and tofu,
and says that the tofu can be sold either fresh or refrigerated.
“The pods [las vainas; he probably means green vegetable
soybeans] can be used in salads before they harden. They
should be washed and the fibers on the peel of the pod
should be removed. The pods get lightly or briefly boiled,
as is done with tender beans, and are served with oil and
vinegar, resulting in a magnificent dish.” Note 1. Habichuela
means “French-bean or kidney bean.” Tables contain data on
production and composition of soybeans.
Note 2. This is probably the earliest Spanish-language
document seen (June 2009) that mentions green vegetable
soybeans, which it describes as shown above. Address:
Subinspector de Agricultura, Puerto Rico.
870. Herman, V.R. 1919. Soybeans and cowpeas for North
Carolina. North Carolina Agricultural Experiment Station,
Bulletin No. 241. 40 p. June. See p. 24-40.
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• Summary: Contents of the section on soybeans: Soybean
history and for North Carolina. Feeding value of various
hays compared. Seed production. Pasturing soybeans (in
summer). Soybeans for soil improvement. Methods of
culture. Rate of seeding. Time of planting. Fertilizer for
soybeans. Soybean varieties.
The last section, titled “Cowpeas and soybeans
compared,” discusses pasture, seed production, and hay
production.
Soybeans “were introduced into America in 1829,
but received very little attention until the variety known
as the Mammoth Yellow was introduced about 1882. The
introduction of this variety was followed by a decided
increase in the production of the crop.
“Prior to 1900, soybeans had not been grown very
extensively in North Carolina. Since that date, their value
and uses have become better known, and its production has
steadily increased. At the present time it is quite an important
crop, particularly in eastern North Carolina, ranking sixth
in commercial importance among the crops of our State” (p.
24).
“Soybeans for seed: Unlike cowpeas, soybeans are
grown extensively for seed production... On the better soils
of the Coastal Plain the yields have ranged between 20 and
40 bushels per acre, while 15 to 25 bushels is considered a
good yield in the piedmont and mountain sections.
“The method of harvesting soybeans depends, to a large
extent, upon the amount grown. Small quantities may be
pulled up by hand or cut with a reap hook and threshed out
with a flail. One man should be able to thresh 5 to 6 bushels
a day by this method when the plants are thoroughly dried.
Where several acres are to be harvested, it will be necessary
to use machinery of some kind. Several special harvesting
machines are now on the market. Most of these machines
thresh the beans in the field, leaving the stalks for pasturage
and soil improvement. These harvesters gather from 60 to
75 per cent of the seed, the remainder being scattered on
the ground or left on the stalks. The seed left, however, are
usually eaten by the hogs or cattle pastured after harvesting.”
“For pasturage in the eastern part of the State, Black
Eyebrow, or Manchu, gives early pasturage, the Virginia or
Haberlandt, medium, and Mammoth Yellow, late pasturage.”
Tables and text give the results of soybean culture
experiments at various experiment stations in North
Carolina. For each variety, the date of seeding, yield of seed
(in bushels/acre) and yield of hay (in pounds/acre) are given.
The varieties tested were: Arlington, Austin, Black Eyebrow,
Chiquita. Early Dwarf Green, Haberlandt, Mammoth,
Manchu, Mammoth Brown, Mammoth Yellow, Medium
Yellow, Peking, Tar-Heel Black, Tokio, Virginia, Wilson,
Wilson Black.
“The soybean will stand a considerable amount of frost
in the spring or fall, while the cowpea is very sensitive to
cold.” Photos show: (1) A split view of a field of cowpeas

and soybeans (front cover). (2) A man holding two soybean
plants in a field of Virginia soybeans (p. 24). (3) Ventilated
stacks for curing soybean or cowpea hay (p. 27). (4) A man
working on machinery used in harvesting small grain (p.
28). (5) The Haberlandt soybean plant (p. 29). (6) A field of
soybeans grown in rows between corn for seed, pasture, or
soil improvement (p. 30). (7) A field of different soybean
varieties, incl. Virginia and Hollybrook (p. 34). Tables show
results of the experiments.
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Mammoth Brown. Address:
Asst. Agronomist.
871. Mammoth Brown: New U.S. domestic soybean variety.
Synonyms: Brown (Moore 1908). Brown, Giant Brown,
Large Brown, Tarheel Brown (Morse 1927). 1919. Seed
color: Brown (russet).
• Summary: Sources: Herman, V.R. 1919. “Soybeans and
cowpeas for North Carolina.” North Carolina Agric. Exp.
Station, Bulletin. No. 241. 40 p. June. See p. 35, 37. Table
XXIV lists the soybean varieties tested at the Experiment
Station Farm, West Raleigh, North Carolina, 1915, 1916,
1917, and 1918. When grown for seed, Mammoth Brown
took 144 days to mature and yielded 19.44 bushels per acre
(the third highest of any variety tested). When grown for hay,
Mammoth Brown took 108 days to mature and yielded 3,122
pounds of hay per acre (the fourth highest of any variety
tested).
Williams, C.B. 1919. Report of the Division of
Agronomy. North Carolina Agric. Exp. Station, Annual
Report 41:22-35. For the year ended June 30, 1918. See p.
33. At the Central Farm (Raleigh), Mammoth Brown gave a
very good yield.
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 167. “Origin of this variety is rather obscure. Plants
stout, erect, bushy, maturing in about 135 days; pubescence
tawny; flowers purple, 65 to 70 days to flower; pods tawny,
40 to 50 mm. long, 9 to 11 mm. wide, 6 to 7 mm. thick, 2-3
seeded, shattering little; seed russet, 8 to 9 mm. long, 7 to 8
mm. wide, 5 to 6 mm. thick; hilum russet; germ yellow; oil
16.5%; 111,300 to the bushel.”
1925. Wood’s Seeds for 1925 (with order form)
Richmond, Virginia. See p. 74-75. Mammoth Brown is one
of many soybean varieties sold in this seed catalog.
Morse, W.J. 1927. “Soy beans: Culture and varieties.”
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p.
6-8, 10. “Brown–The same as Mammoth Brown.” “Giant
Brown.–The same as Mammoth Brown.” “Large Brown.–
The same as Mammoth Brown.” “Tarheel Brown.–The same
as Mammoth Brown.”
Morse, W.J.; Cartter, J.L. 1937. “Improvement in
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89. For
the year 1937. See p. 1188. Selection by unknown breeder in
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North Carolina, date unknown.
Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture
and varieties.” USDA Farmers’ Bulletin No. 1520 (Revised
ed.) 39 p. Nov. See p. 10. “Mammoth Brown–No definite
information has been obtained as to the origin of this variety.
Maturity, about 140 days; pubescence, tawny; flowers,
purple, appearing in 65 to 70 days; pods, two- to threeseeded; seeds, brown with brown hilum, about 1,855 to
the pound; germ, yellow; oil, 17.77 percent; protein, 44.06
percent.” Address: USA.
872. Williams, C.B. 1919. Report of the Division of
Agronomy. North Carolina Agricultural Experiment Station,
Annual Report 41:22-35. For the year ended June 30, 1918.
See p. 31-34.
• Summary: In the section on “Work in the improvement of
crops at the experimental farms,” the subsection titled “At
the Central Farm” states (p. 31): “Selections are being made
to increase the yield and oil content of the Mammoth Yellow
variety of soybeans, as well as for increasing the yielding
powers of the Haberlandt and Virginia varieties. Work with
the Mammoth Yellow variety was started in the fall of 1916
when seed from 150 selected plants were saved from a field
near Tarboro. The oil content... of the original selections
ranged from 15.6 to 22% of oil in the seed.”
The section titled “Results of tests with varieties of field
crops” reports (p. 32-34) the results with soybean varieties
which have performed best at different locations throughout
the state. At the Mountain Farm (Swannanoa, Buncombe
County): Haberlandt, Medium Yellow, Austin, Wilson Black,
Virginia, Black Eyebrow. At the Piedmont Farm (Statesville,
Iredell Co.): Mammoth Yellow, Tarheel Black, Haberlandt,
Virginia. At the Central Farm (Raleigh): Mammoth
Yellow, Tokyo, Mammoth Brown, Virginia, Tarheel Black,
Haberlandt. At the Coastal Plain Farm (Rocky Mount,
Edgecombe County): Mammoth Yellow, Wilson Black,
Virginia, Haberlandt, Tarheel Black. At the Pender Farm
(Truck Branch Station, Willard, Pender County): Mammoth
Yellow, Wilson Black, Virginia, Tarheel Black. Address:
Chief, Div. of Agronomy [Raleigh, North Carolina].
873. Cates, J. Sidney. 1919. Victory for the soys: The
experimental crop of a few years ago has become a staple.
Country Gentleman 84(33):10, 40-41. Aug. 16.
• Summary: Contents: Introduction. A good poor-land crop
(“The forage is valuable for hay, for green manure and for
silage”). The inoculation test. A substitute for sky-high
[expensive] manure. New varieties do not shatter (In a
variety resembling Medium Green “the shattering trait has
been entirely eliminated).”
Photos show: (1) A man standing in a field where
splendid growth of soybeans has occurred between rows of
corn. (2) Soy bean root tubercles.

874. Wiener Landwirtschaftliche Zeitung (Vienna). 1919. Der
Frage des Anbauens und der Akklimatsation der Soja [The
question of the cultivation and the acclimatization of the
soybean]. 69(71):553. Sept. 3. [Ger]
• Summary: The question of the worthiness of the cultivation
of the soybean (Sojabohne) in Germany has been dealt
with for many years by both scientists and practitioners of
agriculture. In 1878, the renowned book by Prof. Haberlandt
was published in Austria, and the next year in Germany the
book by Dr. Wein, the one by Prof. Herz and Prof. Wollny in
1880, and then in 1881 the book by Henneberg and Drechsler
(Vienna) [sic, since no such work can currently (April
2020) be found, what was most likely meant by the author
of this article is the book by Ernst Wein, Die Sojabohne als
Feldfrucht [The Soybean as a Crop], published in Berlin in
1881 by Verlag Paul Parey and included as a supplementary
volume (Ergänzungsheft) to no. XXIX of the 1881 edition
of the agricultural periodical Journal für Landwirthschaft, of
which Wilhelm Henneberg and Gustav Drechsler were for
many years the editors].
After that, aside from various analytical experiments,
a certain standstill set in. The result of these publications,
which in general did not speak unfavorably about the
cultivation possibilities of the soybean (Soja), was, however,
a negative one according to the practical point of view. They
did not lead to the cultivation of this crop at the scale of the
garden and even less so at the agricultural level in any areas
of Germany. Since that time, the soybean has been dealt with
nearly every year by some institution from the nutritional
physiology and analytical standpoints. Immediately before
the war (1913), attention was drawn to the soybean once
again by the horticulturalist Winkler (in Mainkur) [a part of
today’s Frankfurt am Main, Germany] on the worthiness of
the cultivation of the soybean, but this question became acute
once again in Germany as well as in Austria only during
the war. In the search for new sources of fat, which in fact
led to the talking up of the cultivation of the most varied of
seeds that contain oil, the soybean was remembered once
again. While on one hand, Dr. Fruwirth in particular, on the
basis of his breeding trials, arrived at the result at that time
that this crop was in general not worthy of being cultivated
in Germany and couched this in the felicitous words that
the soybean could only be cultivated not where wine grows,
but rather where it is also drinkable, there was on the other
hand no lack of other voices that believed that they were able
to recommend the cultivation of the soybean (Sojaanbau)
in a wider range, such as in particular Dr. Heintze of the
Bacteriological Institute of the Chamber of Agriculture
for the Province of Saxony (Bakteriologische Institut der
Landwirtschaftskammer für die Provinz Sachsen). During the
period of the war, a variety of texts were published on this
subject, such as those by Hiltner, von Fürstenberg, Fruwirth,
Kurac [sic, perhaps Kuráz is meant?], Körnicke, etc. The
recommendations for the cultivation and the promotion that
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was done from this by a certain side did not fail to make a
certain impression on the farmers and lead them to carry out
trials.
The Imperial Committee for Oils and Fats
(Reichsausschuss für Oele und Fette) (Unter den Linden 68
a, Berlin), which in numerous scientific commissions tested
the capability for use of a variety of oil crops for nutrition
as well as for the possibility of their cultivation in Germany,
was not able to get past these contradictory results. In
contrast, it decided to confront the testing of the worthiness
for cultivation itself, even though as a result of the scientific
and agricultural information that it had obtained, it had to
have seemed to it from the very start to be rather negative.
The Imperial Committee did then achieve results in 1918
for the first time that were reported in a conference of its
employees in Nuremberg. (Footnote: In that regard, see
“Anbau und Akklimatisation der Soja” [“The Cultivation
and Acclimatization of the Soybean”] by Prof. C. Fruwirth in
no. 41 of this journal.) The results of these trials are more or
less as follows:
“The various stocks (Herkünfte) that were tested are
extraordinarily unequal in the maturation time and yield
capability. But the most early maturing, developed seeds
did not achieve a suitable productivity in comparison to
the local bush beans. The medium late to late stocks hardly
developed seeds or did not develop any at all. The earlier
stocks of soybeans were compared with the local bush beans
by some of those who carried out trials, and the results of
that which were achieved are indicated below (in kg per
are) [equal to an area of 10 m by 10 m, or 100 sq. m., or
1/100 of a hectare]: [A table follows with the nine columns
Trial Site, Bush Beans subdivided into Neger Variety and
Hinrichs Variety which, in turn are subdivided into Seeds,
Straw, Seeds, and Straw; and Soybeans, subdivided into
Hohenheimer fr. br. [probably Hohenheim Early Brown]
XXVI/13 and Tübinger XXI Strassburg I which, in turn, are
subdivided into Seeds, Straw, Seeds, and Straw, and the two
rows Hohenheim Seed Breeding Institute (Saatzuchtanstalt
Hohenheim) Eng. Pflz. [probably narrow planting],
Hohenheim Seed Breeding Institute Wt. Pflz. [probably
wide planting]; then the two columns Bush Beans, Seeds
and II/I Hamburger Yellow with the row Karlsruhe Chamber
of Agriculture (Landwirtschaftlich Kammer Karlsruhe)
(Ettlingen Trial Field) (with the footnote: Greatly infested
by cock chafer grubs); then the four columns English Dwarf
Beans, Seeds; XXII/12 Stedten fr. br, [probably Stedten Early
Brown], I/14 Mainkur Yellow Correns, V/14 Mainkur Black
Correns, Seeds with the row H. Lembke (Malchow) (with
the footnote: Greatly infested by cock chafer grubs) (and
with the footnote: With brown spot disease [perhaps Scirrhia
acicola]). The table shows yields that are significantly higher
for the straw of soybeans compared to the straw of bush
beans but otherwise consistently and substantially lower for
the seeds of soybeans compared to the seeds of bush beans.]

“From the table, it is to be deduced that in no case
did the soybean achieve the yield capability of the local
bush bean or even approach it, even though the latter
has a far shorter vegetative period, and even in the case
when it suffered greatly from cock chafer grubs and in
the other case when it suffered from brown spot disease
(Braunfleckenkrankheit). Thus, it is confirmed at least
for 1918 that even under the more favorable cultivation
conditions in Hohenheim and Karlsruhe, the early-maturing
soy beans demonstrated a thoroughly insufficient capability
for yield, which corresponds to the results from Prof.
Fruwirth. The trials showed that only few of the numerous
forms that were tested even produced seeds to some extent at
all, while the larger part had still hardly formed any mature
seeds even in October, but rather had only formed blossoms.
To be counted upon as the mature varieties are those which
for a longer time had already been cultivated in Germany
and had experienced a natural or systematic breeding
for early maturity, such as the varieties Schurigs Early
Brown (Schurigs frühe braune), Hohenheim Early Brown,
(Hohenheimer frühe braune), Tübingen Black (Tübinger
schwarz), Dahlem Brown (Dahlem braun), Uchtermoor
Brown (Uchtermoor braun), Lauchstedt Black (Lauchstedter
schwarz), Hamburg Yellow (Hamburger gelb), etc. The seeds
for sowing and the harvest from these trials were tested for
their chemical composition, namely for water, ash, fat, and
protein.
The trials were carried out by the Imperial Committee
in connection with numerous scientific institutes, plant
breeders, and practical agriculturalists in a broader range.
Within that context, and as a result of the broadest popular
distribution throughout the entire [German] empire, the
intention is to find the boundary of the acclimatization
capability in Germany. In order to arrange the trials to be
comparable, those who carried out the trials were provided
with a questionnaire, the purpose of which was to determine
in a numerically comparable manner the appearance of the
blossoms, the arrival at maturity, and the capability for yield
as well as other important determinations.
As the overall result of the trials, it can be stated that
not only are the recommendations for the cultivation of the
soybean in Germany premature as they had been indicated to
agriculture from a variety of sources, but very few prospects
exist in general for setting up the soybean through additional
breeding work to be so early maturing and capable of yields
that it could be cultivated at minimum in the most favorable
parts of Germany with success and exploitation. With this,
the great significance that this nutritious crop has and will
continue to have for nutrition is not contradicted. But for
greater consumption, it is almost exclusively importation that
will come into question, and from that point of view, its use
may in fact be recommended.
Imperial Committee for Oils and Fats,
Scientific Department, Berlin
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Note: Translated by Philip Isenberg (MM, CT), Long
Beach, California.
875. Smith, Erwin F.; McCulloch, Lucia. 1919. Bacterium
solanacearum in beans. Science 50(1288):238. Sept. 5.
• Summary: This bacterium was also found to infect soy
beans (variety Ito San) and cowpeas (variety Black Cow)–as
well as tobacco and tomato plants.
“So far as known, this is the first time this disease
has been observed in beans, peas, soy beans or cowpeas,
although known to occur in peanuts, in Mucuna sp., and in
some other legumes. Fortunately beans appear to be very
susceptible only in early stages of growth.”
876. Farver, Warner E. 1919. Soy beans for seed (Letter to
the editor). National Stockman and Farmer 43(24):646. Sept.
13.
• Summary: Describes methods of harvesting soy beans
for seed. The only way in which the writer would use the
mower to cut soy beans for seed is by using the side-delivery
attachment. Many farmers use this attachment for cutting
clover seed, and fair to good results have been secured with
soy beans. “The beauty of its use lies in the windrow being
placed so that the horses and wheels do not pass over it, thus
preventing shattering.”
He has had some trouble with Medium Green variety
soy beans because they shatter easily and are hard to handle.
“Yet they are a very good variety.”
“When we again grow soys for the market we shall try
the binder to harvest them. Farmers who use it tell us that it
is possibly the best under the most and average conditions...
Shocked without caps they cure better by far than in
windrows. Will those who have had experience in cutting
soys with binder and shocking them like grain please report
through these columns?” Address: Holmes County, Ohio.
877. Morse, W.J. 1919. Re: Report on inspection tour to
Mississippi. Letter to Prof. C.V. Piper [Agrostologist in
Charge, BPI, USDA], Washington, DC, Sept. 26. 2 p.
Handwritten, with signature on letterhead.
• Summary: Morse is writing from Gulfport, a coastal city
west of Biloxi, Mississippi. “Dear Prof. Piper: Have just
returned from a visit to Mr. [G.A.] Swan’s place near Lyman
[Mississippi]. I saw a very considerable acreage of soya,
mostly Biloxi, some Barchet and some Otootan (Laredo–our
black). The varieties all appeared very promising and no
doubt Mr. Swan will have considerable of the Biloxi. He has
ordered one of the Carolina Harvesters.
“Spent Thurs. with Mr. Abbott, Mobile, Alabama. I
like Mr. Abbott’s plantation very much. He also will have
considerable Biloxi seed and also some Bush Velvet [a
variety of velvet bean].
“The soys at all places visited thus far look very good.
Am very much pleased with the Victor cowpea. At Raleigh

[North Carolina] and Monetta [South Carolina] it appeared
very promising in comparison with other sorts. At Athens,
Georgia, the Victor led in hay yield, 2.07 tons to the acre, and
the next day the Brabham, with 1.87 tons. The seed yields
have not yet been calculated or rather weighed at the time of
my visit. Am sure we have a good thing in this new variety.
“I do not remember whether I told Mr. Lee to order 30
cylinder teeth or spikes for the harvesters at Arlington or
not. Will you please have Lydenberg look the matter up and
if they have not been ordered, to order them from Hardy
& Newsome [Newsom], La Grange, North Carolina–Little
Giant Bean Harvester. Very truly yours,...”
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Laredo.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC.
878. Laredo: New U.S. domestic soybean variety. 1919. Seed
color: Black.
• Summary: Sources: Morse, W.J. 1919. Sept. 26. Letter to
Prof. C.V. Piper at USDA Bureau of Plant Industry. “Have
just returned from a visit to Mr. [G.A.] Swan’s place near
Lyman [Mississippi]. I saw a very considerable acreage
of soya, mostly Biloxi, some Barchet and some Otootan
(Laredo–our black).”
Morse, W.J. 1920. March 13. Letter to Prof. C.V. Piper.
“For such a purpose I would suggest the Laredo, Virginia,
and Biloxi varieties.”
Taylor, William A. 1920. “Soy bean.” USDA
Department Circular No. 120. 4 p. June. See p. 4. “A variety
maturing about the same time as the Mammoth Yellow. It
makes an abundance of fine forage and is a good yielder of
seed. The Laredo is highly resistant to wilt and nematodes
and is especially adapted to lands where these troubles are
prevalent.”
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 166. “Introduced from Yangping, China, 1914. Plants
slender, erect, maturing in about 140 days; highly resistant
to wilt and nematode; pubescence tawny; flowers purple and
white; 75 to 80 days to flower; pods 35 to 40 mm. long, 7 to
8 mm. wide, 3 to 4 mm. thick, 2-3 seeded; seed black, 6 to 7
mm. long, 4 to 5 mm. wide, 2 to 3 mm. thick; hilum black;
germ yellow; oil 14.0%; 466,500 to the bushel.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 12-13. Laredo is in the USDA Germplasm
Collection. Maturity group: VI. Year named or released: by
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1923. Developer or sponsor: USDA. Literature: 05. Source
and other information: From Yangpingguan [Yangping],
Shaanxi, China, in 1915. Prior designation: PI 40658.
Address: USA.
879. Farver, Warner E. 1919. Thick seeding makes best soy
bean hay. National Stockman and Farmer 43(27):744. Oct. 4.
• Summary: After four years of experience growing soy
beans for hay, “we believe we are able to explain more fully
just how the amount per acre should be determined. The size
of the seed will govern the amount it takes to plant an acre.
The larger the bean, the more bushels will be required per
acre. Of a small-seeded variety like Sable, Royal, Ebony,
Jet, etc., even as small a quantity as 1¼ bushels will be more
than two bushels of large-seeded varieties like Medium
Green, Buckshot, Chestnut, Austin, Ohio 9001, Ogemau
[sic, Ogema], etc. Of medium-sized varieties like Mikado,
Wilson, Mongol, Hollybrook, Extra High Yielder, Ohio
9035, Ito San, etc., 1½ bushels corresponds very nearly
to 1¼ bushels of small beans and two bushels of large
varieties.” Address: Holmes county, Ohio.
880. Ladd, Culver. 1919. Soya bean investigation. North
Dakota Agricultural Experiment Station, Food Department,
Paint Bulletin 1(7):130-38. Oct.
• Summary: “At the request of the Paint Manufacturers
Association the chemical department carried on an
investigation with soya beans grown by the Paint
Manufacturers Association. The beans represented some 30
or 40 varieties and covered those grown from 1912 to 1916
inclusive. The beans were grown in several states under
various climatic conditions but principally in New Jersey.
“The object of the investigation was to determine what
varieties were best suited to the various growing conditions
and to obtain, at the same time, an oil suitable for use in
the paint industry. The need for such an investigation was
the demand for a suitable substitute for linseed oil which is
becoming scarce with its rapidly increasing use.”
The results tabulated for samples including the crops of
1912, 1913, and 1914 were published in September 1916 in
Bulletin No. 118. The following table gives results for the
1915 crop.” Table I shows the variety name of 73 soybean
varieties, and for each is given the percentage of moisture
and fat, specific gravity at 15.5ºC, Refractive Index at 25ºC,
Iodine Number, and Saponification Number. Average values
for the 73 varieties are: Moisture 7.77%, fat 18.36%, specific
gravity 0.9250, Refractive Index 1.4728, Iodine Number
128.7, and Saponification Number 193.1. The varieties are:
Black Beauty or Ebony, Ito San, Juelph [Guelph] (Medium
Early), Haberlandt, Peking, Wilson, Hollybrook (early),
Medium Yellow, Tahas, Brown, Morse, Manchurian, Mercko
/ Mercks, Ogema, O’Kute [Okute], Habers [?], Lowrie,
Austin, Chestnut, Columbia, Meyer, Tokio, Swan, Cloud,
Virginia, Flat King, Sherwood, Early Brown, Edward, Black

Eye Brow [Black Eyebrow], Manchu, Green, Quebec No.
92, Quebec No. 537, Brownies [Brownie], Sooty, Arlington,
White Eye Brow [White Eyebrow], Barchet.
Table II, which has the same structure, gives the same
information for 65 soybean varieties grown in 1916. No new
varieties were grown, but Mercko was written “Mercks.” At
the top of the table it is noted that “This summer, 1918, there
were grown at this institution [in Fargo, North Dakota] soya
beans, the seed for which came from the 1916 crop and the
investigation will be continued another year at least.”
Note: This document contains the third earliest date seen
(Jan. 2004) for the cultivation of soybeans in North Dakota
(summer 1918). The source of these soybeans was probably
the Paint Manufacturers Association of New Jersey.
Table III, whose structure is partly different from that
of the first two tables, shows the values for each variety
from year to year and in different locations of growth. It
also includes: A description of the bean color, size, shape,
and color inside. The years grown range from 1913 to 1916.
The locations include New Jersey (the most common),
South Dakota (Ito San in 1914), West Virginia (Mammouth
[Mammoth]), Rhode Island (Wilson in 1913), Kansas
(Hollybrook, early), Tennessee (Tokio in 1913), Maryland
(Virginia in 1913), Indiana (Sherwood and Early Brown in
1913), Alabama (Edward in 1913), Bureau of Plant Industry
(Black Eye Brow in 1917, plus Manchu and Green), McD.
[Macdonald College], Quebec, Canada (Quebec No. 92 and
No. 537 in 1913), and Kentucky (Brownies).
881. Lacey, James. 1919. Soil and soy beans. Hoard’s
Dairyman 58(16):700. Nov. 7.
• Summary: Mammoth Yellow and Ito San are the two
principal varieties on which information was secured. Very
few of the smaller and earlier maturing varieties, such as
Wisconsin Early Black, were sown.
“The Mammoth Yellow, when planted with corn, gave
good results only on the lighter or sandy soils. On these types
of soil good stands were reported in nearly all cases...”
“In every known instance, inoculation of the seed gave
good results. The prepared culture, which is manufactured
by the Bacteriology Department of University of Wisconsin,
was used. The nodules produced were large and numerous...”
“Numerous farmers have attributed the failure of the
Mammoth Yellow on heavy soil to inherent lack of vitality
in this particular variety. Others have voiced the opinion
that this year’s seed was seed which had been stored for
some time, and had lost its viability. The results which were
secured would lead one to believe that the former reason
is the more plausible. In the lighter soils which warm up
much earlier in the season and which produce much more
favorable growing conditions, the beans did very well,
while they failed to give a high percentage of germination
in the colder and heavier clays. In some cases, even after
germination, the Mammoths failed to push their way to
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the surface. Apparently they lacked the reserve plant food
necessary to keep the young plants alive until they had
become independent in growth. Whatever the reason for the
low percentage of growth may be, this large variety of bean
will not become widely popular until a more dependable
quality of seed has been secured.”
Photos show: (1) A man standing in a field to show
height that some Mammoth Yellow soy beans attained
on sandy soil–over 5 feet. (2) Men standing in a field of
Mammoth Yellows in corn on the farm of Walter Frost,
Wisconsin. Address: Wisconsin.
882. Cromwell, Richard O. 1919. Fusarium blight of the
soy bean and the relation of various factors to infection.
Nebraska Agricultural Experiment Station, Research
Bulletin No. 14. 43 p. Nov. Based on his PhD thesis, Univ. of
Nebraska. [32 ref]
• Summary: The blight of soy beans is due to Fusarium
tracheiphilum. The first report of this soy bean disease
appeared in a publication by the author in 1917. “The
disease is characterized by a chlorosis and shedding of the
leaves or leaflets, followed by the death of the plants, and
is herein called ‘blight.’ Soy bean blight has been observed
in several localities within North Carolina on soils infested
with cowpea wilt...” The physical structure of soils under
natural conditions is not the limiting factor in the infection
of the disease, but acidity under certain conditions has some
influence. The nematode (Heterodera radicicola) also has
some influence.
The section titled “Economic importance of the soy
bean” (p. 6-7) states: “Its culture in England was begun
in 1790. The plant was introduced into the United States
from Japan in 1860. Since that time its cultivation as a
soil-improving and a forage crop has been confined for the
most part to the Southern States. North Carolina is probably
foremost among these States in the production of soy beans.
The yield in 1909 was only 13,313 bushels (29, p. 632), and
in 1915 was estimated as approximately 1,000,000 bushels.
Within the last three or four years, and especially since the
war began, this crop has become increasingly important
because of the large variety of products manufactured from
the oil and meal and because of its introduction in the United
States as a human food.
“The following is a list of the most important products
obtained from soy beans or in which soy beans enter:
Soy bean milk, vegetable cheese, meal or flour, macaroni
preparation, soups, pork and beans, meat substitutes, toilet
powder, fertilizer, and cattle feed from the meal, and high
explosives, soaps, linoleum, rubber substitutes, margarine,
Japanese sauce, paints, varnishes, water-proof cloth, salad
oil, lubricants, and lard substitutes from the oil.”
The section titled “Other soy bean diseases” (p. 7)
mentions nine, including Heterodera, and “Chlorosis and
crinkling (cause?).”

The section titled “History, occurrence and importance
of the disease” (p. 8) states that in 1900 Orton conducted
tests for disease caused by Fusarium on soy beans at Edisto
Island and at Monetta, South Carolina (see Orton 1902, p.
16-19). Eight varieties of soy beans [planted on 29 May 1901
in Monetta] were tried on ten plats. “The varieties tested
were Tokio, Buckshot, Yosho, Ito San, Manhattan, Guelph,
and Amherst [Footnote: The names in use for these varieties
in 1890 were respectively as follows: Best Green, Early
Black, Yoshoka [sic, Yoshioka], Rokugatsu, Gosha, Black
Round, Green Medium, and Bakaziro]. Orton reported that
at Edisto Island the soy bean made a heavy growth, 3 or 4
feet high, and was free from the wilt disease. It may be said
that a very considerable proportion of the several varieties
of cowpeas grown in adjacent plots succumbed to wilt. The
results of these tests accord with the observations of others
who have had opportunity to observe these crops when they
were grown on soil known to be infested with cowpeas wilt.”
The section titled “Field experiments to determine the
susceptibility of varieties” (p. 38-40) states that the following
soybean varieties were planted in May 1916 in Red Springs,
North Carolina: Black Eyebrow, Brown, Haberlandt,
Mammoth Yellow (which suffers greatly from Fusarium
blight), Medium Yellow, Pekin, Tar Heel Black. and Virginia.
Black Eyebrow seems to show some evidence of resistance.
A larger number of varieties were tested in this field in
1917, including the following not tested in 1916: Arlington,
Auburn, Austin, Barchet, Chiquita, Early Dwarf Green,
Guelph, Jet, Manchu, Peking (spelled differently this time),
Tokio, and Wilson Black. Again, Black Eyebrow showed
resistance. “The Brown variety, altho as badly infected by
the nematode and Fusarium as any of the other varieties,
deserves special mention because of its tolerance to these
parasites.”
Note: This is the earliest of two documents seen (Nov.
2020) that mentions Yoshoka, which Cromwell may have
intended to spell “Yoshioka.” Address: Extension Plant
Pathologist, Iowa State College. Formerly Asst. Plant
Pathologist, North Carolina Agric. Exp. Station.
883. Lindsey, J.B.; Haskins, H.D.; Smith, P.H.; Beals, C.L.
1919. Compilation of analyses. Massachusetts Agricultural
Experiment Station, Special Bulletin. Nov. 101 p.
• Summary: In the section titled “Composition and digestible
ingredients...” by J.B. Lindsey, P.H. Smith, and C.L.
Beals (p. 4-29) are three long tables: Table I (p. 6-23) is
“Composition and digestible ingredients in cattle feeds.” In
the subsection on “Green fodders,” soy beans (early white
[Early White], medium green [Medium Green], medium
black [Medium Black], late) are mentioned under legumes
(p. 9), mixed and miscellaneous (p. 11, corn and soy beans),
silage (p. 13, corn and soy beans, millet and soy beans). In
the subsection on “Hays and coarse dry fodders,” soy beans
are mentioned under straw (p. 16), legumes (p. 17, “soy
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bean hay”), and concentrated feeds (p. 18, “soy beans, soy
beans–meal, soy beans–medium green, and soy beans–oil
cake meal).” A typical analysis of the latter (ground cake/
meal) is: Water 8%, protein 41.6%, fat 8.6%, nitrogen-free
extract 31.6%, fiber 4.8%, and ash 5.4%. Also analyzes
foxtail millets (C. italica) and broom-corn millets (Panicum
miliaceum), barnyard millet (Panicum crus-galli), and pearl
millet (Pennisetum spicatum) (p. 6-7), alfalfa, cow peas,
“horse or broad bean (Faba vulgaris), corn gluten feed
(before and after 1910), peanuts, peanut bran and germ,
peanut oil cake meal, sesame oil cake meal, wheat gluten
flour and meal.
Table II (p. 24-28) is “Fertilizer ingredients in cattle
feeds and dairy products.” Soy beans are mentioned on pages
24-27 under green fodders, silage, hay, and concentrated
feeds. Also analyzes yellow and white lupine, red and white
adzinki [azuki] beans, linseed meal (new and old process),
peanut feed, peanut husks, peanut meal, and Proteina.
Soy beans are not mentioned in Table III, “Average
composition of dairy products” (p. 32-58).
In the section titled “Coefficients of digestibility of
American cattle feeds. Experiments made in the United
States,” by J.B. Lindsey and C.L. Beals (p. 30+) is Table
IV (p. 32-58), with the same title. Soy beans are mentioned
under legumes (p. 33), silage (p. 36-37, incl. Mammoth
Yellow silage), hay (p. 46), concentrated feeds (p. 48, 56).
For a bibliography of publications “consulted in compiling
the foregoing tables of digestibility, see p. 59.
In the section titled “Compilation of analyses of fruits
and garden crops,” by H.D. Haskins (p. 87+) Table VI, with
the same title, is on pages 89-95. Under Leguminosae (p. 94)
we read: Whole soy bean seeds contain 10% moisture, 4.80%
nitrogen, 2.86% ash, 1.26% potassium oxide (44.1% of total
ash), 0.03% sodium oxide (1.1% of t.a.), 0.17% calcium
oxide (5.9% of t.a.), 0.25% magnesium oxide (8.7% of t.a.),
1.04% phosphoric acid (36.4% of t.a.), 0.08% sulfuric acid
(2.8% of t.a.), and 0.01% chlorine (0.4% of t.a.). Note: Two
minerals, potassium oxide and phosphoric acid, comprise
more than 80% of the total minerals / ash in whole soy bean
seeds.
Whole soy bean plants contain 4.3% moisture,–%
nitrogen, 12.64% ash, 1.53% potassium oxide, 0.28%
sodium oxide, 2.31% calcium oxide, 0.50% magnesium
oxide, 0.61% phosphoric acid, 0.26% sulfuric acid, and–%
chlorine. Address: Amherst, Massachusetts.
884. Wester, D.H. 1919. Onderzoek naar het ureasegehalte
van verschillende soorten soyaboonen [Investigations on the
urease content of different varieties of soybeans]. Chemisch
Weekblad 16(51):1552-56. Dec. 20. [3 ref. Dut]
• Summary: One table (p. 1553) shows the results of urease
tests on 31 different varieties of soybeans. For each variety
is given: Variety name, number of seeds tested, average
weight per bean in milligrams, urea generated after 2, 4, and

24 hours. The author found that all of the beans, whether
old or fresh, possessed strong enzyme action. The varieties
are: Cheribon, Siam, Butterball, Guelph, Nuttall, Ogeman
[sic, Ogema], Buckshot, Haberlandt, Yosho, Soya boonen,
Shanghai, Hollybrook, Baird, Ebony, Samarow, Kedoe,
Tokyo, Riceland, Amherst, Barchet, Mammoth, Ito San,
Cloud, Brindle, Manhattan, Brownie, Meyer, Flat King, Eda,
Kingston.
A second table (p. 1555) shows similar tests on 19 more
soybean varieties. Only a few of these have English-language
varietal names: Swan, Haberlandt, Cloud, and Pingsu.
These four were obtained from the Cameroon agricultural
experiment station in 1914. Most of the other varieties have
German or Chinese varietal names. Address: Scheikundig
Laboratorium der Hoogere Krijgsschool.
885. Henderson (Peter) & Co. 1919. Henderson’s farmer’s
manual (Mail-order catalog). New York, NY: Printed by John
C. Rankin Co. 16 p.
• Summary: A photo on the cover shows farmers with
pitchforks piling hay onto a wagon pulled by horses.
The section titled “Early Green Soja or Soy Beans” (p.
14) begins: “This early green variety has proved its earliness
and value in the Northern States by not only producing
large fodder crops, but ripening the seed as far north as
Massachusetts. The grain is the richest known vegetable
substance, and when ground and fed to cattle gives a
milk richer and better than cotton seed or other meal. The
American farmer can now, by the aid of the Soja or Soy Bean
and Japanese Millet, grow on his own farm, at small cost, a
combination which, furnishes a wholesome, economical and
completely balanced feed for milch cows. This combination
should be composed of two parts millet or corn to one part
Soja Beans, grown separately, but mixed thoroughly, at the
time of cutting and filling the silo.”
“Price, 20c. per lb.; $2.50 per peck; $9.00 per bushel,
60 lbs; 10 bushel lots, $9.90 bushel.” Contains many blackand-white photos. One such photo shows a man standing in
a field of “Early Soja Beans.” An Index lists all plants that
appear in the catalog. On the back cover is a full-page ad for
Henderson’s Clydesdale Oats. Address: 35 and 37 Cortland
St., New York, New York.
886. Hoffman (A.H.), Inc. 1919. Hoffman’s Farm Seeds
(Mail-order catalog). Landisville, Pennsylvania. 32 p. 25 cm.
• Summary: See 2 pages after next page. A photo on the
front cover shows three men piling hay onto a wagon pulled
by two white horses. The section titled “Soy beans” (p.
22-24) discusses: Introduction (alternative to expensive
protein feeds). Our stocks of soy beans (excepting Mammoth
Yellows). Facts about soy beans. How to grow soy beans
(nine points). Varieties: Wilson Blacks (“This is deservedly
the most popular Soy Bean.” Yields 20-30 bushels/acre),
Ito San (This new, early yellow-seed variety has been
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improved by “years of seed selection on the
Johnson Brothers’ Farms.” Note: Probably E.F.
“Soybean” Johnson and Elmer Solomon Johnson
of Stryker, Williams County, Ohio), Medium
Green (“Our ‘Medium Greens’ have been greatly
improved by the Johnson Brothers, who grow
them successfully in Northern Ohio.” Shattering
problems have been largely overcome.), Early
Brown, Mammoth Yellow (will not mature beans
in Pennsylvania or Ohio), mixed soy beans (a
mixture of different varieties). An illustration
shows the leaves and pods on a soy bean plant.
Photos show: (1) Soy beans growing in corn for
use as silage. (2) A field of Wilson Black soy
beans. (3) Close-up of Wilson Black soy bean
seeds. (4) Harvesting soy beans for hay.
Page 32 is about “Farmogerm–The standard
inoculation,” and rates of seeding: Soy beans
(Broadcast) 60-90 lb/acre. Soy beans in drills 2030 lb/acre. There are 60 pounds per bushel. An
ad on the inside back cover, titled “If you grow
your own seed you need a ‘Clipper’ cleaner,”
shows photos of two models of this seed cleaner
(Nos. 1-B and 2-B) and a cross sectional diagram
of how the cleaner (made by A.T. Ferrell & Co.,
Saginaw, Michigan) works. The parts are: Shoe,
straw-spout, screening spout, vertical air shaft,
dust hood, and fan. It contains screens for many
types of seeds, including soy beans.
Location: Bailey Hortorium, Mann Library,
Cornell University, Ithaca, New York. Address:
Landisville, Lancaster Co., Pennsylvania.
887. Michels (Henry) Golden Glow Farm. 1919.
Soy beans. Fond du Lac, Wisconsin. 1 p. 28 cm.
• Summary: Printed with dark brown ink on
beige paper. The top half of this 1-page catalog is
titled: “Soy beans: Soy beans will soon be grown
in every field of silage corn. They are highly
recommended by the Agricultural College, Farm
papers, and the most progressive farmers.
“The crop is leguminous and therefore corn
planted with soy beans will make a bigger growth than where
it is grown alone, and besides the beans furnish several
tons of green forage per acre and make silage 50% richer in
protein.
“Soy beans have a high fertilizing value, the roots and
nodules leaving 75 to 100 pounds of nitrogen an acre in
the soil which at ordinary fertilizer prices is worth at least
$20.00 per acre. Big crops always follow soy beans.
“Mammoth Yellow Soy Beans make the tallest growth,
biggest yield and stay green the longest. They are the variety
to plant for silage. Mix 1/8 beans and two thirds corn in your
planter this year and get some real silage. One bushel beans

is enough for ten acres.
“We have had such a big demand for this variety that
we have now purchased a carload which is expected to
arrive about May 1st. We bought them right in the producing
country in Virginia at a low price and can therefore offer
them at a bargain.
“Price Per Bushel of 60 Pounds: $4.00
“Two bushel orders shipped in new burlap sacks free.
Less than two bushel orders in new seamless cotton sacks at
60¢ each
“There is a tremendous demand for soy beans this year
and we advise you to place your order at once.”
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The bottom half of the page is titled “Golden Glow Seed
Corn.”
Note: This catalog is owned by Special Collections,
USDA National Agricultural Library, Beltsville,
Maryland. It has been digitized and is available on the
Internet Archive website: https://archive.org/details/usdanurseryandseedcatalog Address: [Seedsmen], Fond du Lac,
Wisconsin.
888. Moore, Ransom A.; Halligan, Charles P. 1919. Plant
production. New York, Cincinnati, Chicago, Boston, Atlanta:
American Book Co. 428 p. Illust. Index. 19 cm.
• Summary: This book is divided into two main parts: Part I,
“Agronomy” (p. 11-200) and Part II, “Horticulture” (p. 201411).
Soybeans are mentioned on pages, 120, 132-140, 203,
257, 258, and 416.
Chapter 10, “Leguminous crops,” begins (p. 120):
“Leguminous plants increase the fertility of the soil by
adding nitrogen to it. If the roots of a legume are removed
from the ground and closely examined, small swellings, or
nodules, may be seen on them. In these nodules are bacteria
that have the power of taking nitrogen from the air and of
supplying it to the nodule-bearing plants. When the roots and
nodules finally decay, the nitrogen that has been taken from
the air is available for other crops that follow a leguminous
crop. The most common legumes are the clovers, alfalfa,
peas, field beans, soy beans, cowpeas, and vetches.
The section on “Soy beans” begins: The soy bean is a
native of southeastern Asia where it grows wild and forms
an essential part of the food for the inhabitants. It was
introduced early into Japan and is used there and in China
principally as human food. Soy beans were introduced into
the Southern States by the United States Department of
Agriculture. Until recently no extended effort has been made
to grow soy beans in the North. They are classified as early,
medium, and late, and each division has many varieties,
based on color.” This chapter has the following contents:
Habits of growth. Uses. Soy beans as a protein food. Soy
beans for hay. Planting. Cultivation. Harvesting. Threshing
and storing. Soil inoculation. Exercises [e.g., “What are the
principal characteristics of legumes?”]. Home projects [e.g.,
“3. Sow hairy vetch in the fall with and without rye as a
nurse crop, and note the development for hay the following
summer”].
Photos show: (73) A man standing in a field of soybeans
with a large barn in the background. (74) Early soy beans.
(75) A soy bean harvester. (76) Nodules on the roots of soy
beans.
Tables show: (1) Growing period and yield per acre of
soy beans from tests made at the Wisconsin station; For each
variety is given the growing period in days, yield per acre in
bushels, and weight per measured bushel. The varieties are
Ito San, Early Brown, Medium Early Black, Medium Early

Green, Medium Early Yellow, Michigan Green, Wisconsin
Black, Early Black.
(2) Nutritional composition of dry soy beans. (3)
Average digestible nutrients (crude protein, carbohydrates,
fat) in soy beans and other concentrates–including cottonseed
meal (choice), linseed meal (old process [not solvent
extracted]), wheat bran, oats, barley, dent corn. (4) Average
digestible nutrients in soy bean hay and other roughage–
including alfalfa hay, red clover hay, oat hay, timothy hay,
corn fodder with ears.
Part II. A table (p. 203) titled “Longevity of seeds (from
Vilmorin’s tables)” shows that the soy bean has an average
longevity of 2 years and an extreme longevity of 6 years. The
greatest longevity for any of the 23 seeds shown is 10 years.
In the chapter on “Fruit growing,” the section on “Cover
crops” in orchards states (p. 257): “When the trees are
producing a weak growth, some legume as winter vetch,
crimson clover, mammoth clover, peas, or soy beans should
be sown.”
A table (p. 258) titled “Quantities of cover crop seed to
sow per acre” specifies 90 lb for soy beans.
A table (p. 416) titled “Legal weight per measured
bushel in most states for the common field seeds, and rate
of seeding per acre” states: “Soy beans, broadcast” 60 lb
per bushel, 90 lb. per acre. “Soy beans, in drills” 60 lb per
bushel, 20 to 60 lb. per acre.
Note: Ransom Asa Moore was born in 1861. Address: 1.
Prof. of Agronomy, the Univ. of Wisconsin, Madison.
889. Newland, H. Osman. 1919. The planting, cultivation
and expression of coconuts, kernels, cacao, and edible
vegetable oils and seeds of commerce: A practical handbook
for planters, financiers, scientists, and others. London:
Charles Griffin & Company, Ltd. 4 + 111 p. See p. 85-89.
Illust. Index. 22 cm. Series: Griffin’s Technical Hand-Books.
• Summary: Chapter 6, titled “The soya bean, cotton seed,
and sesame” contains basic information on soya beans
(p. 85-89). The more than 200 varieties of Soya beans are
distinguished by the color, size and shape of the seed, and by
the number of days required for the plants to reach maturity.
These varieties can be grouped by color into six groups:
yellow, greenish-yellow, black, brown, green, and white. One
of the yellow varieties, the Southern [also called Mammoth,
or Mammoth Yellow], has given very good results in South
Africa (in Natal and in the Northern Transvaal). The white
variety grows abundantly in Darjeeling, the Himalaya
mountains, and in India, where it is known as Glycine SojaBhat. The black variety is used by the Chinese and Japanese
to make the popular condiment called Shoja [sic, shoyu] or
soy sauce, which is darkish brown in color and is imported in
large amounts to Europe for use in making various sauces.
Note: This is the earliest (and only) English-language
document seen (April 2012) that uses the term “Shoja”
(incorrectly) to refer to shoyu or soy sauce.
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Tables show: (1) The average composition of the seed
of the six varieties of soya beans. (2) The composition of
soybean cake and soybean meal.
An appendix (p. 107) lists “Companies and associations
interested in edible oils and cacao.” Most are located in
England, and all in Europe. The city, and sometimes the full
address, is given for each organization. For example: African
Association, Liverpool. African Oil Mills, Liverpool. British
West African Association, 68 Coleman St., London, E.C.
Cadbury Bros., Bourneville, Birmingham. Lever Bros., PortSunlight. Note: The ground nut is also mentioned. Address:
Captain, London.
890. Rouest, Léon. 1919. Contribution à l’Étude sur le soja
[Contribution to the study of the soybean]. Genie Rural (Le)
11(99-100):23-26. (New Series Nos. 39-40). Continued: See
Rouest 1920. [Fre]
• Summary: Gives a brief overview of the history of the
soybean in Europe and France, starting at the top left of
page 24: It was introduced into Europe, where it has been
cultivated at the Museum of Natural History since 1779.
In 1855 M. de Montigny sent, from China, several
soybean varieties to the National Society for Acclimatization
(France), which used them for trials in various localities in
France.
At the Vienna World Exhibition of 1873 there were
soybeans from Japan, China, and Mongolia.
In 1874 soybean cultivation was undertaken at Etampes.
In 1875, and during the following years, agronomic
trials with its culture were conducted in Austria [sic, actually
in the Austro-Hungarian Empire].
In 1888 it was introduced into the United States and
adopted as a forage crop in the southern states. From 1880
to 1896 it was discussed in many agricultural bulletins in the
USA. The soybean was also studied in Russia.
In 1905 Mr. Li Yu-ying foresaw the use of soya in
France as a commercial food. He established a laboratory
and a factory named La Caséo-sojaine was established at
Colombes (Seine).
Also discusses: Dr. Bloch, the Soyanna [sic, Soyama]
Werke near Bockenheim, Messrs. Paillieux, Sagot, Raoul,
and Jumelle, and the various soyfoods from China and
Japan that they describe (Miso, shoyu {Shoyua}, tofu
{Tofou}, dried frozen tofu {Kouri Tofou}, yuba {Uba}), and
the potential threat of soya to the French cheese industry.
“Finally in 1910-11 numerous soy products were presented
at the expositions in Brussels [Belgium], Turin [France], and
Dresden [Germany].”
Describes work on the Ferme Expérimentale de
Néoculture du Sud-Est, at Villardonnel, Aude. Mr. Semichon,
Director of the wine station at Aude, sent this experimental
farm some soybean seeds which he received from the
USDA accompanied by a bulletin written by William
Morse (probably “The soy bean: Its culture and uses,”

1918). Rouest translates the Bulletin into French (p. 25-26).
The most important varieties mentioned are: Mammoth,
Hollybrook, Ito San, Guelph, Haberlandt, Medium Yellow,
Wilson, Peking, Tokio, Manchu, Black Eyebrow, Barchet.
Note: This is the earliest document seen (March 2019)
by Léon Rouest about soybeans. In earlier years he had been
a journalist in the French colonies of North Africa (Tunisia,
Algeria, etc.).
Rouest was born on 11 Nov. 1872 in Paris; he died on 27
Feb. 1938 in Chartres, France. Illustrations (line drawings,
both non-original) show: (1) Soja hispida plant, with closeup of a cluster of pods. (2) Soja Hato [Hahto] soybean plant.
Address: Director, Ferme Expérimentale de Néoculture du
Sud-Est, at Villardonnel (Aude), France.
891. Guard, Samuel R. 1920. Soybeans in a cornbelt rotation.
Breeder’s Gazette 77(2):67-68. Jan. 8.
• Summary: See next page. Describes methods used by
William E. Riegel (“a soybean enthusiast”) on the 800acre C.L. Meharry farm in Champaign, Illinois. Discusses:
Harvesting for hay and seed. Place in the rotation (soybeans
follow corn and soys planted together). Preparing the
seed. Inoculation using the solution method, not the glue
method. Planting time and methods. Germination, a hard
rain produces a hard crust, and use of spike-toothed harrows,
weeders, and rotary hoes to break that crust. Killing weeds
and grasses when soybeans are 2 inches high by cultivation
with a rotary hoe. Harvesting for hay or (later) for seed.
Threshing. Yields and favorite varieties (Mongol and A-K).
Effect of soybeans on corn yield when they are planted in
combination. Methods of harvesting corn and soybeans
depend on the hog market outlook (when the demand for
pork is strong, the crop of corn and soybeans would be
hogged-down. The same thing applies to “cattling-down”).
Use of western ewes and sheep, or Percheron colts (horses)
for harvesting. Great importance of keeping down costs (Mr.
Riegel’s subtle management is everywhere in evidence).
Large photos show: (1) Two horses pulling a machine
for mowing soybeans for hay in central Illinois. A farmer is
standing waist-deep in soybeans to one side. (2) Two sets
of horses pulling two machines on the Meharry farm. The
machine in front is binding soybeans for seed, while the one
behind it is drilling (planting) wheat. (3) “Cattling-down
corn and soybeans to produce war beef.” Address: [Illinois].
892. Bracker, E.M.D. 1920. Soy-bean varieties. Orange Judd
Farmer 68(1):52. Jan. 10.
• Summary: “After studying eight different varieties of soy
beans which were planted in the same field on the same day,
we are ready to state what we think are the best of these
varieties for certain purposes:” Sable (black seeded, pods
do not form near ground), Mongol (has a very strong stalk),
Ohio, Ito San, Medium Yellow (both excellent for planting
with early varieties of corn).
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“The Ohio is another bean that has a great deal of
promise. It matured all right this year, but perhaps some
years it would be so late that it wouldn’t mature properly
if wanted for seed purposes. It is a heavy yielder, having a
large brown bean and has the advantage of an erect habit of
growth.”
Note: This is the earliest document seen (Nov. 2020) that
mentions a soybean variety named simply “Ohio” without a
4-digit number after “Ohio” (e.g., Ohio 9035).
“The Morse and Ebony are among other varieties that
were planted, but in the plot each variety did not grow erect.
They may, however, grow more erect in a corn field. The
branches of the Ebony broke off badly. The Morse is said
to be a variety that holds the beans in the pods [does not
shatter] better than other varieties. An examination made
November 14th indicated that the Morse was better than
some other varieties on this point.”
“Farmers all over the country have reported very
favorably on this year’s experience with soy beans and we
anticipate a very large acreage next year.” Address: Knox
County, Illinois.
893. Bliss, G.R. 1920. Producing pork, beef and milk with
soy beans. Wallaces’ Farmer 45(3):162. Jan. 16.
• Summary: The increase in soybean growing in Iowa,
varieties suited to various uses, soybeans for hogging down
and silage, methods of inoculation, are discussed in part.
“The soy bean is gradually taking its place as an important
crop in Iowa... farmers of the corn belt have just recently
learned its value.” It is said that the soybean is “going to
prove a cheap source of beef, pork and mutton production,
as well as one of the most potent factors in enriching the
soil.” The following varieties are discussed: Ito San, Medium
Yellow, Medium Green, Black Eyebrow, Chestnut, Ebony,
Sable, Perley Mongol, Wilson, and Roosevelt. A photo shows

a person in a field of soybeans grown in corn. Address: Iowa.
894. Mathews, I.J. 1920. Soil and soy beans (Letter to the
editor). Hoard’s Dairyman 59(1):26. Jan. 23.
• Summary: The writer comments on an article by James
Lacey in the 7 Nov. 1919 issue of this journal on the subject
of the adaptability of soy beans to specific soil types. “Five
years ago I got the soy bean ‘bug’ and decided to try some...
I planted Black Ebonies because they were the first ones I
saw advertised.” He made them into hay, which proved very
acceptable to his cows. “From that time on, I have boosted
soy beans and I believe that, next to alfalfa, they are the
most important crop that has been brought forward in recent
years. The dairyman cannot afford to overlook soy beans as
silage...”
“In this county [Pulaski, Indiana], three years ago
there were about forty-five acres of soy beans growing in
combination with corn. Last year the combination acreage
was increased up to a little more than twelve hundred
acres, and this year soy beans growing either alone or in
combination with corn occupy about eight thousand acres
and represent some seven hundred farms.” The varieties
grown range from Ito San and Mammoth Yellow, the largest,
to Early Brown, the smallest. The write believes that soy
beans grow and yield best on sandy or light soil. They often
have a hard time pushing through the surface of stiff or clay
soil. The later the variety, the more difficulty they have.
“For planting in combination with corn or for late
hogging down purposes, the most popular varieties with us
are Hollybrook, Haberlandt, and Taki. Ito San, Ogemaw,
or Early Brown find considerable favor, especially when
planted in combination with early corn intended for early
hogging down purposes. The first three named are popular in
the order mentioned, the Hollybrook being by far the most
popular.”
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“Soy beans are very popular, and deservedly so. In the
rotation scheme on most farms, I believe they will come to
occupy a position second only to clover.” Address: Pulaski
County, Indiana.
895. Morse, W.J. 1920. Re: Work conducted with soy
beans and cowpeas at Whitehall, South Carolina. Letter
(memorandum) to Prof. C.V. Piper, Bureau of Plant Industry,
USDA, Washington, DC, Jan. 24. 1 p. Typed, without
signature (carbon copy).
• Summary: “Dear Prof. Piper: With regard to your request
for a memorandum on the work conducted with soy beans
and cowpeas at Whitehall, South Carolina and also any
suggestions for work along this line, I submit to you the
following.
“In summarizing the work carried on at Whitehall, South
Carolina, in 1916 and 1917 with soy beans, Mr. Westover
in his report states that in general this crop made a very
satisfactory growth and the yields of forage were somewhat
greater on the rice lands than on the upland. Attempts
to grow seed met with failure, probably due to climatic
conditions, but Mr. Westover suggests that further work will
have to be done along this line to settle this problem.
“In looking over a more detailed report of the soy bean
work, the matter of seed maturing properly appears to be
the same for all varieties except the Hollybrook. Attempts
were made to grow two crops the same season of early
varieties, namely the Manchu and Ito San. The first seeding
was harvested for forage on July 21 and the varieties
were again seeded July 30. The second crop produced an
abundance of pods but they contained very few good seeds.
All other varieties tested, such as the Mammoth, Hollybrook,
Virginia, Biloxi, Chiquita, Barchet, Black Eyebrow and
Manchu, although producing an abundance of pods, did not
mature the beans properly. The beans instead of hardening
as they normally do, remain soft, the seed coats drying and
shriveling. With the Hollybrook, the seeds filled out well.
“Before any considerable field work should be
conducted on the rice lands or uplands, further work should
be carried on with the soy bean along the following lines.
“(1) Date of planting, beginning April 1 and continued
at intervals of 2 weeks up to August 1. The date of planting
test should include early, medium, medium late, and
late varieties. (2) Variety tests. Rows or small field plots
including all varieties now grown commercially and some of
our improved sorts such as the Hahto, Easy Cook, Laredo,
Biloxi, Mandarin, and Otootan. With such experiments,
studies can be made to see if time of planting has any effect
on the normal development of the seed and if all varieties
behave the same in seed production.
“Relative to the cowpea, which I suggested growing for
production of seed, I note that although good forage in 1916
was produced, little seed was obtained. The reason given is
that there was an abundance of rain at the time of bloom. In

1917, however, seed was produced quite abundantly but it
rotted as badly and was so infected with weevil that no yields
were obtained. If it is deemed desirable to grow cowpeas for
seed, I would suggest much the same line of experiments for
cowpeas as has been noted for soy beans, namely, date of
planting and variety tests.
“As a forage proposition, both cowpeas and soy
beans do very well and give excellent yields. The soybean
was found to range from 2750 pounds of cured hay with
the Tokyo variety to 5,600 pounds of cured hay with the
Chiquita variety. The cowpea with the Brabham variety gave
2750 pounds of cured hay, the Groit 4010 pounds of cured
hay per acre.
“Very truly yours, Assistant Agronomist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-1929.
Piper, C.V. Box no. 108.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Asst. Agrostologist [Forage
Crop Investigations, Bureau of Plant Industry], USDA,
Washington, DC.
896. Cromer, C.O. 1920. Re: Results of soybean variety trials
at Indiana. Letter to W.J. Morse, Asst. Agrostologist, ForageCrop Investigations, Bureau of Plant Industry, Washington,
DC, Jan. 27. 2 p. Typed, with signature on letterhead.
• Summary: “We have had the Mandarin 36653 in our
test the last four years. It has produced on the average 1.6
bushels more seed than the Ito San. We also have the Hoosier
30746, which has produced for the last four years an average
of 1.4 bushels more seed than the Ito San. The following is
a statement of the average yields of the numbered varieties
which we received from you in 1915.”
A table shows the variety number or name (for Hoosier,
Mandarin, and Ito San), height, days required to mature, and
yield in bushels per acre for 19 varieties. The yields range
from 17.6 (for #28050) to 12.8 (for #28051).
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#8.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Associate in Crops, Purdue Univ.,
Lafayette, Indiana.
897. Henderson (Peter) & Co. 1920. Wholesale catalogue.
Spring edition for market gardeners and florists (Mail-order
catalog). New York, NY. 40 p. 27 cm.
• Summary: A full-page section (p. 34) is titled “Condensed
list of farm seeds” with the subtitle: “See full description
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in Henderson’s Farmers Manual sent post free.” In the left
column we read, under “Beans for soiling, fodder, etc.:
“Early Green Soja. It grows about 4 ft. high and yields
ten to twenty tons of green fodder per acre, or 20 to 40
bushels of Beans. Price, peck, $2.25; bushel (60 lbs.), $8.00;
10 bush., @ $7.90. Sow 3 pecks per acre.”
On the front cover is an illustration of a smiling, whitehaired man wearing a hat and rimless glasses, and holding a
rectangular basket full of vegetables.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 & 37 Cortlandt St., New York, New York.
898. Mathews, I.J. 1920. Soybean facts for winter: A crop
that is rapidly gaining a place. Successful Farming 19(1):26,
47. Jan.
• Summary: “My first experience with soybeans dates back
five years... I bought some Black Ebony beans supposed to
be inoculated by the grower and planted them in rows three
feet apart. When they came up, I soon found that a soybean
was considerably different than a field bean, it rooted deeper
and could not be cultivated out so easily and was not subject
to anthracnose or blight.” Curing the beans for hay at the end
of September was a “rather irksome job.” When they finally
became dry enough to haul in, they were absolutely black
and the leaves were covered with sand. He fed this soybean
hay to cows. “Much to my surprise, I found that the cattle ate
this stuff with relish and there was no diminution in the milk
flow, all the sand withstanding. Soybeans immediately grew
in my favor.”
Under a bold heading proclaiming soybeans to be “A
wonder crop,” the author continues: “And today my faith in
the soybean is greater than it ever was before. I have seen
thousands of acres of them growing, grown and harvested.
They are a wonder crop and to my mind, rank next to alfalfa
in the crops that have been brought forward during the last
few years.”
Also discusses “handling inoculation soil,”
feeding soybean hay to chickens, using soybean
hay or forage to balance the hog’s ration, the
difficulties of storing the soybean grain (If the
beans are even slightly damp, they will heat in
the bin and get musty; this greatly decreases
their germination rate. Storage in sacks is an
alternative).
Photos show: Two varieties grown side by
side in a test plot; one is thriving and one is not.
Medium green soybeans grown in corn for silage.
Note: This is the earliest document seen (Aug.
1996) that uses the word “wonder” or “wonder
crop” to refer to soybeans. Address: Pulaski
County, Indiana.

of reliable growers of soybean in Alabama. Letter to Mr.
W.J. Morse, Scientific Assistant, Office of Forage Crop
Investigations, Bureau of Plant Industry, Dep. of Agriculture,
Washington, DC, Feb. 12. 1 p. Typed, with signature on
letterhead.
• Summary: “Dear Sir: This Station has made tests if several
varieties of soybeans with seeds which were furnished by
your department. We are anxious to make further tests with
some of these varieties in our cooperative work over the
States, and as we do not know the best sources of some of
these seed, I am writing to ask that you please furnish us with
names of reliable growers. I realize that it may be impossible
to get some of these seed in the United States. The varieties
which we wish to test are Black Beauty, Otootan, Virginia
32906 and Biloxi.
“Thanking you in advance for this favor, I am
“Yours very truly, Field Agent.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Field Agent, Agricultural
Department, Experiment Station, Alabama Polytechnic Inst.,
Auburn, Alabama.
900. Fred, E.B. 1920. They do the work: How nodule
bacteria increase the yield of soy beans and raise the per cent
as well as the total protein content of the forage. Hoard’s
Dairyman 59(4):171, 232. Feb. 13.
• Summary: Discusses the results of experiments on soybean
inoculation in Michigan. The effect of inoculation is not
confined to the yield of forage. Inoculation has different
effects on soy beans grown on different types of soils. “Soy
beans with nodules produced more than three times as much

899. Williamson, J.T. 1920. Re: Request for names
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improved varieties is in demand and it is our policy to try to
get farmers to increase the seed supply.” He will try to send
at least 15 pounds of each of four varieties to Mr. Tillman
and to Mr. Gougler.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#2.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.

dry forage as those without nodules.” And this forage has a
much higher nitrogen content.
Photos show: (1) Root from inoculated soy bean.
(2) Inoculated and uninoculated soy bean plants. (3) Part
of the inoculated and uninoculated plots of soy beans at
Princeton, Wisconsin. (4) Ito San soy beans from equal areas
of uninoculated and inoculated plots. Address: Wisconsin
College of Agriculture.
901. Hackleman, J.C. 1920. Re: Request to send soybean
varieties to Illinois county farm advisers. Letter to W.J.
Morse, Bureau of Plant Industry, Washington, DC, Feb. 14. 1
p. Typed, with signature on letterhead.
• Summary: “At a recent conference of farm advisers of
Southern Illinois it was decided that B.W. Tillman, County
Farm Adviser at Belleville, Illinois, St. Clair Co. would take
this particular project for his work along crop lines this year.”
Hackleman asks Morse to please send to Mr. Tillman seed of
3-4 varieties that look “especially promising for the St. Louis
territory.” He would like farmers to grow one plot of each for
seed and a second for silage or to be hogged off.
“We have another farm adviser, Mr. F.A. Gougler,
Quincy, Illinois, who would be glad to cooperate along
similar lines. Mr. Gougler is just across the river from
Hannibal, Mo. [Missouri]. We had demonstrations near
Hannibal last year and such varieties as the Wilson, Virginia,
and Mikado did exceedingly well.”
Morse responds on Feb. 19 that his supply of seed of
improved soy bean varieties for cooperative work is rather
limited. “It is possible that we can supply one peck of each
of three or four of our varieties but we would prefer to have
them used entirely for seed purposes, as seed of all the

902. Morse, W.J. 1920. Re: How much seed do you want?
Letter to Mr. J.T. Williamson, Field Agent, Agricultural
Experiment Station, Auburn, Alabama, Feb. 17. 1 p. Typed,
without signature (carbon copy).
• Summary: “Dear Sir: I have your letter of February 12
making inquiry as to where you can obtain seed of the Black
Beauty, Otootan, Virginia and Biloxi varieties of soy bean.
We have limited quantities of seed of these varieties and if
you will kindly state what amounts of each you desire, it is
possible that we can supply you from this office. However,
if you desire large quantities, I will be very glad to furnish
you with the names of growers handling seed of the varieties
mentioned.
“Very truly yours, Assistant Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Asst. Agrostologist [USDA].
903. Williamson, J.T. 1920. Re: Request for soybean seed
and names of reliable growers of soybeans in Alabama.
Letter to Mr. W.J. Morse, Scientific Assistant, Office of
Forage Crop Investigations, Bureau of Plant Industry, Dep.
of Agriculture, Washington, DC, March 3. 1 p. Typed, with
signature on letterhead.
• Summary: “Dear Sir: I have your letter of the 17th in
which you offer to supply us with a limited quantity of seed
of your most promising soybeans. We shall need for our
soybean experiment over Alabama about one-half bushel of
each variety. In case you can furnish us with this quantity, or
less, I shall be glad to have you send them to me at Auburn.
The varieties which you named were Black Beauty, Otootan,
Virginia and Biloxi.
“I will be glad to have you furnish me with the names of
some of the growers of seed of these varieties.
“Yours very truly, Field Agent.”
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Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Field Agent, Agricultural
Department, Experiment Station, Alabama Polytechnic Inst.,
Auburn, Alabama.
904. Grimme, Clemens. 1920. Ueber einige in Kamerun
angebaute Sojabohnen [Some soya beans cultivated in
Cameroon]. Chemiker-Zeitung 44(28):194. March 4. [4 ref.
Ger]
• Summary: Shortly before the beginning of World
War I [which began in Aug. 1914], the writer’s institute
in Hamburg, Germany, received from the Imperial
Experiment Station of Victoria in Cameroon (Kaiserlichen
Versuchsstation Viktoria in Kamerun) 4 different varieties
of soybeans which had been grown there (at the station
in Cameroon) for investigation. The institute was asked
to determine which varieties, based on their chemical
composition, would be the most valuable, if grown
commercially. Unfortunately, the seeds lay unexamined
during the war. After the war, this former German colony
became a French colony, so Germany had no more interest
in its soybeans. However, at about that time there was a
growing interest in soybean cultivation in Germany. So
the writer identified and described the soybeans by variety
and type: (1) Pingen [sic, probably Pingsu] Soja hispida
platycarpa, variety melanosperma [seeds black]. (2) Cloud
Soja hispida lumida, variety atrosperma. (3-4) Haberlandt
and Swan Soja hispida, variety pallida [seeds white or pale
yellow].
Tables show for each variety: (1) General description
of the form, size, and color of the seeds. (2) Nutritional
composition of the oil, nitrogen, and starch–on an as-is and
dry weight basis. (3) Digestibility of the various nutrients.
(4) Constants for the oil. (5) Constants for the fatty acids.
Note 1. The source of these soybeans is unknown, but
(based on the names) was probably the United States.
Note 2. Victoria, a seaport town in southwest Cameroon,
is presently (2015) named Limbe. Address: PhD, Institut fuer
angewandte Botanik, Hamburg [Germany].
905. Piper, C.V. 1920. Re: Send soy beans to Porto Rico.
Letter to W.J. Morse, [USDA], March 8. 1 p. Typed, without
signature (carbon copy).
• Summary: “Dear Mr. Morse: Would you kindly send some
soy bean seed to Mr. E.E. Barker, Chief Agronomist of the
Insular Experiment Station, Rio Piedras, Porto Rico. These
are to be sent for some work by Messrs. Garner and Allard,
and they suggest that the varieties Mandarin, Peking, Tokyo,

and Biloxi be sent. When you are ready to send these, advise
Dr. Garner so that he can write directly to Mr. Barker. I
imagine a pound of each seed will be ample.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge
[Bureau of Plant Industry, USDA, Washington, DC].
906. Morse, W.J. 1920. Re: Sending seed and names
of growers. Letter to Mr. J.T. Williamson, Field Agent,
Agricultural Experiment Station, Auburn, Alabama, March
10. 1 p. Typed, without signature (carbon copy).
• Summary: “Dear Sir: I have your letter of March 3 with
reference to obtaining one-half bushel each of the Black
Beauty, Otootan, Virginia and Biloxi varieties of soy beans.
I regret to say that we do not have any Black Beauty variety.
We do have seed of the Peking and Wilson-Five sorts and I
think you will find these varieties do better under Alabama
conditions than the Black Beauty, as I recall during some of
my visits to the Alabama station the Wilson gave very good
results from the stand-point of a forage variety.
“I do not know just what amount of seed of the Otootan
I can send you. I have taken up the matter with Prof. S.M.
Tracy, Biloxi, Mississippi, but have not obtained any supply
of seed of this variety yet. Of the Virginia and Biloxi sorts
I am sending you today 30 pounds of each and will shortly
send you 30 pounds either of the Peking or Wilson-Five
varieties,
“As to growers handling Otootan and Biloxi, I refer you
to Mr. G.A. Swan, Lyman, Miss., for the Otootan and Biloxi
varieties, Mr. J. Lloyd Abbot, Mobile, Ala. for the Biloxi,
and Mr. J.M. Jenkins, Crowley, Louisiana for the Biloxi.
I cannot put you in touch with any growers of the Black
Beauty and Virginia varieties as I have learned that their
supply of seed has been exhausted. The Virginia, however,
is handled by T.W. Wood & Sons, Richmond, Virginia, and
William G. Scarlet & Co., Baltimore, Maryland.
“Very truly yours, Assistant Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Asst. Agrostologist [USDA].
907. Morse, W.J. 1920. Re: Prof. C.C. Newman wants to
work with cowpeas and soybeans. Letter (memorandum)
to Prof. C.V. Piper [Agrostologist in Charge, BPI, USDA,
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Washington, DC], March 13. 1 p. Typed, with signature on
letterhead.
• Summary: “Dear Prof. Piper: With regard to the attached
letter from Prof. C.C. Newman relative to work with
cowpeas and soy beans at Whitehall, I submit the following.
“The two varieties, Tokyo and Hollybrook which Prof.
Newman desires for growing large acreages are really grain
varieties. I note that he desires soy beans for forage. For
such a purpose I would suggest the Laredo, Virginia, and
Biloxi varieties. Concerning parties having the Tokyo and
Hollybrook for sale, I know of only one grower, Mr. F.P.
Lathan [sic, Latham], Belhaven, North Carolina handling
the Tokyo, while the Hollybrook may be obtained from the
following:
“T.W. Wood & Sons, Richmond, Virginia
“Hickory Seed Co., Hickory, North Carolina
“J.B. Cahoon, Columbia, North Carolina
“Concerning the testing out of different varieties in order
to have information another season, I would suggest at least
tenth acre plots of the Laredo, Virginia, Hahto, Haberlandt,
Wilson-Five, Chiquita, Mandarin, Ito San, Black Eyebrow,
Biloxi, and Otootan. As to the cowpeas, the Groit as stated in
Prof. Newman’s letter produced the best yield of hay.
“In my recent trip to Baltimore I found that the Belt
Seed Co., Baltimore, Maryland, has about 400 bushels of
the Groit variety on hand. As to the variety of cowpea most
suitable for growing with the idea of selling the seed, most
any of the varieties bring rather high prices for the seed at
the present time and it appears to me that the cowpea seed
market will command high prices for a few seasons at least.
Of the varieties suited for growing for seed, in my mind the
Groit and Brabham are most suitable. I think that we will be
able to supply Prof. Newman with the seed of the Victor for
at least an acre and possibly two acres.
“Very truly yours,...”
Note: Who is Prof. C.C. Newman and where does he
work? In 1909 Prof. C.L. Newman, M.S. was a professor
of agriculture in the School of Agriculture, North Carolina
College of Agriculture and Mechanic Arts, West Raleigh,
North Carolina. He corresponded with Dr. C.V. Piper and
tested varieties of soybeans and kudzu that Dr. Piper sent to
him.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Asst. Agrostologist, ForageCrop Investigations, Bureau of Plant Industry, USDA,
Washington, DC.
908. Morse, W.J. 1920. Re: Report by Mr. F.R. Jones and Mr.
W.B. Tisdale entitled “The Effect of Soil Temperature upon

the Formation and Development of Nodules on Legumes.”
Letter (memorandum) to Prof. C.V. Piper, Bureau of Plant
Industry, USDA, Washington, DC, March 13. 2 p. Typed,
without signature (carbon copy).
• Summary: “Dear Prof. Piper: I have read over the report by
Mr. F.R. Jones and Mr. W.B. Tisdale entitled ‘The Effect of
Soil Temperature upon the Formation and Development of
Nodules on Legumes’, paying special attention to the parts
relating to the soy bean. Although it is stated by the authors
that the report is only a preliminary report on the work done
in 1919 to 1920, I do not think the data obtained sufficient
for a publication at this time.
“In the first place, there is a lack of sufficient replication
of different legumes, resulting in too few plants being used
in the test. For instance, results are obtained for only six soy
bean plants.
“Secondly, the check or control pots should have
included the different legumes without the inoculation. The
check or control pots used by the authors did not contain any
legumes.
“Thirdly, I think it would be well to use another summer
legume such as the cowpea for checking up with the soy
bean.
“Finally, would it not be well to make some field
observations on the different legumes, planting under
different conditions such as shading, depth of plant, etc.? An
observation made during my visit to some soy bean variety
plots near Roanoke, Virginia, may be of interest.
“Eight varieties of one-fourth acre each were planted out
on a farm, the varieties representing sorts from early to late
maturity. I had occasion to examine these plots about the first
of September. The Tokyo and Mammoth varieties had made
a very heavy growth, averaging about 4 feet high, completely
shading the ground, while the earlier varieties such as Black
Eyebrow and Manchu made a growth of about 2 feet but did
not shade the ground entirely. An examination of the plots
showed the roots of the Tokyo and Mammoth varieties to
be very abundantly supplied with nodules. The soil of these
plots was very moist and the roots in a large number of cases
were at the top of the ground, showing a very large number
of nodules exposed. The plots of the early varieties had no
roots exposed and the soil was much drier than that of the
Tokyo and Mammoth plots. Although the day of my visit
was very warm and there had been no rain for a number of
days, the soil of the Mammoth and Tokyo plots was moist
and cool.
“Very truly yours, Assistant Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-1929.
Piper, C.V. Box no. 108.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Asst. Agrostologist [Forage
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Crop Investigations, Bureau of Plant Industry], USDA,
Washington, DC.
909. Graber, L.F. 1920. A corn and soy bean partnership.
Hoard’s Dairyman 59(9):527, 587. March 19.
• Summary: “’Corn, Soybeans & Co.’ is a new corporation
that has started business on many farms of the middle west
and eastern states and from numerous reports it appears this
combine has a broad and expanding future before it.” This
article summarizes the experiences of numerous farmers
with soybeans based on two summers of careful observation.
Many of them plant soys in the same field with corn. There
is one underlying principle in choosing a variety to use in
corn for silage: Choose one “which will grow erect an tall
enough in the corn to be harvested conveniently with a corn
binder and which at the same time will mature sufficiently to
form pods and not become too ripe so as to shed the leaves
and shatter the seed... Like corn, the earlier they mature,
the shorter they grow; and, vice versa, the later they mature
the taller their growth.” Early and short varieties include:
Ito San, Manchu, and Black Eye Brow. The medium early
kinds include the Medium Early Green, Elton, Mongol,
Haberlandt, and Ohio 9035. The very late, tall growing
types include the Hollybrook and Mammoth. The Mammoth
Yellow often has a very low germination rate, and tends to
sprawl [viny growth] rather than grow upright as desired in
corn.
“A very popular use of the soy bean on high-priced land
is to grow them with corn for hog or sheep pastures... for
hogging and sheeping down.”
“Many are thinking about the soy bean and a few are
trying to forget it. But after all is said and done–after all the
successes and failures have been put in the balance, there
will be a preponderance of evidence in favor of the soy bean
as an ‘emergency’ crop and as a ‘companion’ crop.”
Photos show: (1) Two men in a field of two varieties of
soybeans with differing heights; the late-maturing soy beans
grow taller. (2) A man holding two soybean plants of unusual
growth taken from a field of corn. (3) Soybean plants at three
stages of growth in adjacent rows.
Note: This is the earliest English-language document
seen (Oct. 2004) that mentions “sheeping down” (or
“sheeping off”) of soybeans. Address: Wisconsin College of
Agriculture.
910. Reynolds, William. 1920. Soybeans on a stock-farm.
Breeder’s Gazette 77(13):818. March 25.
• Summary: “Several years ago as protein feeds began to
soar in price, and some of them became uncertain in quality,
I began to look for a home-grown form of protein to feed
cattle; one that would balance a ration as nearly as possible
with what feeds I was growing, such as silage corn. I wanted
a legume containing a large amount of protein.”
He visited a friend who “had tried different ways of

growing soys for seed.” “He was planting them broadcast
with a wheat drill, sowing 3 pecks of seed per acre. His
crops yielded 25 bushels per acre without the extra work of
growing the beans in rows... Moreover, after the broadcast
crop was threshed the hay was more satisfactory than that
grown in rows, as it was much finer. The yield of grain was
as great, only a bit more seed being used. I found that the
selection of variety was important. In the cornbelt one that
would mature seed before frost was needed, such as Mongol,
Mikado and Ito San being used with success.”
He decided to grow soybeans for hay, and “found that
the varieties best for hay were not those which gave the
largest yields of grain. I wanted a variety that would produce
fine hay containing a large amount of leaves, and stalks not
so heavy as are needed to support a heavily loaded grain
crop. I have grown the Wilson, Pekin [Peking] and Sable
varieties. All are good.” Address: Cecil County, Maryland.
911. Pelton, W.C. 1920. Hahto soy bean as lima substitute.
Rural New-Yorker 79(4579):625. March 27.
• Summary: “Few years have been more disappointing to
Lima bean growers in Connecticut than 1919.” Largely
because of heavy rain during early blossoming and attacks
of the green clover worm, the crop proved to be a money
loser on many farms in the state. So farmers “disgusted with
the behavior of the Lima beans” may be “interested to know
a few things about the Hahto Soy bean, which has recently
been mentioned as a Lima substitute. The Connecticut
station made a small test of these beans during 1919, and
collected facts that are interesting and suggestive.” The seed
used in the test was received from the USDA Bureau of Plant
Industry.
The Hahto compares favorably with small Limas in size
and has somewhat the same shape. The Hahto beans were
hardly effected by the rains and clover worms that damaged
the Lima beans.
“Use as food–As a green shell bean, for use in the half
mature state, the Hahto has been a disappointment. Being
smaller than the Lima at maturity, its size when half ripe is
too small for economical use. The labor of gathering pods
enough to furnish a meal is considerable and the shelling of
the beans in the fresh state is difficult. In the partially cooked
or scalded state of the pods the shelling is disagreeable.
Present evidence indicates that not before maturity are these
beans likely to prove popular. At the partially dry state,
particularly after frost, the shells open readily, although the
sharp terminal prickle on every pod, which is a characteristic
of Soy beans, proved annoying. At this time the beans were
of full size, and they remained so, without drying up, for at
least several weeks. The flavor of the Hahto bean reminded
the writer at times of boiled chestnuts and at others of
chicken soup.” Six good qualities of the Hahto soy bean,
plus the diverse types, are discussed. Photos show: (1) Two
Hahto soy bean pods and four beans, natural size. (2) Two
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Hahto pods of variable size with sharp points. (3) Roots of
the Hahto bean, with nodules.
912. Briggs, George M. 1920. Grow soybeans. Wisconsin
College of Agriculture, Extension Service, Special Circular 6
panels. Grow More Feed series, No. 2. Undated. 22 x 10 cm.
• Summary: Contents: Why plant soybeans? When to plant
soybeans. How to plant soybeans. How to care for crops
(seed, hay, or silage). Precautions.
“Here are ten good reasons why farmers in many
sections of Wisconsin should try a limited acreage of
soybeans: 1. A majority of farmers in Wisconsin are having
good success with them. 2. Soybeans are just a common
crop for common people. It is not necessary to have a soil
free from acid for good yields. 3. The best annual legume
for medium to light soil is the soybean. It yields best on
fertile soils, yet yields on light soils where other legumes
fail to catch. 4. It is an annual plant–sureness of crop is a
certainty. 5. The soybean is the dual purpose member of the
legumes–an annual used as a green manure, silage, hay, seed
and pasture crop. 6. In feeding trials, soybean hay is equal
to alfalfa. 7. Soybeans take no more moisture when planted
with corn than do weeds and the leaves make rich silage. The
labor of caring for soys with corn is no greater than for corn
alone. 8. Properly cured the crop is relished by all stock. 9.
Soybeans are easy to grow, as they are not attacked by any
serious diseases. 10. Being a legume, the soybean builds up
soil by adding nitrogen.”
In the section “3. Where soybeans are used for silage”
we read: “6. Don’t plant the wrong variety. For seed where
Wisconsin No. 8 or Wisconsin No. 25 corn will mature, plant
Early Black. In localities where Silver King or Golden Glow
corn matures, plant Ito San or Manchu. Other varieties that
will mature are Early Black, Black Eyebrow, Medium Early
Green, Early Brown, Medium Early Yellow. For hay or silage
tall-growing varieties such as Ito San, Manchu, Medium
Early Green and Early Brown are proving very satisfactory.
Mammoth Yellows and Black Beauties [synonym of Ebony]
have proved successful in some localities.”
Note: This is the earliest document seen (Sept. 2000)
by or about George M. Briggs in connection with soybeans.
“Soybean” Briggs was Wisconsin’s first and foremost
soybean pioneer. Address: Madison, Wisconsin.
913. Burnett, L.C. 1920. Soybeans in the cornbelt: A crop
that demonstrated its worth. Successful Farming 19(3):18,
46. March.
• Summary: “Last year the farmers of Iowa bought, from
outside the state, $16,000,000 worth of high protein
concentrates... Feeders are now using all of the available
supply and our only solution of the protein problem lies in
our ability to produce more protein on cornbelt farms.
“The soybean is the crop best adapted for measuring the
production of protein in this section. It is an annual legume;

it will grow anywhere that corn grows, and with about the
same degree of success. The ways in which it may be utilized
are numerous and varied.”
The best known of the early soybean varieties are Ito
San and Chestnut. “These have been grown successfully
as far north as Minnesota, Ontario [Canada], and the New
England states. In the central parts of the cornbelt they
are advised for late planting. In the northern parts they
are chiefly used to plant with corn. The common medium
maturing varieties are Medium Early Yellow, Perley’s
Mongol, Medium Green, Manchu and Black Eyebrow.” The
most common late variety is Manchu. For silage the best
varieties are Manchu, Black Eyebrow, Medium Green, and
Medium Early Yellow. A photo shows a field of harvested
soybeans, with a barn in the background. Address: Iowa.
914. Garner, W.W.; Allard, H.A. 1920. Effect of the relative
length of day and night and other factors of the environment
on growth and reproduction in plants. J. of Agricultural
Research 18(11):553-606 + 16 plates at end. March. [26 ref]
• Summary: This pioneering early study on photoperiodism
was conducted on soybeans, using the varieties Mandarin,
Peking, Tokyo, and Biloxi; this is the earliest document seen
(Oct. 2013) concerning photoperiodism in connection with
soybeans. The terms “photoperiod” and “photoperiodism”
were first used in this publication. Regardless of date planted,
Mandarin blossomed first, followed by Peking, Tokyo, and
Biloxi. “Biloxi is distinctively a ‘short day’ variety; with a
daily light exposure of 12 hours or less it blossoms almost as
early as the Mandarin.”
Contents: Introduction. Preliminary observations.
Relation of date of planting to date of blossoming in
soybeans (soybeans were planted through the spring and
summer of 1919 in Washington, DC). Discussion of results.
Length of daily light exposure in relation to vegetative
development. Relationships between annuals, biennials,
and perennials. Is the response to differences in day length
a principle of general applicability in biology? Conclusion.
Summary.
“The term photoperiod is suggested to designate
the favorable length of day for each organism, and
photoperiodism is suggested to designate the response of
[each] organism to the relative length of day and night.”
Summary: “(1) The relative length of the day is a factor
of the first importance in the growth and development of
plants, particularly with respect to sexual reproduction. (2) In
a number of species studied it has been found that normally
the plants can attain the flowering and fruiting stages only
when the length of day falls within certain limits.”
“(8) In extensive tests with soybeans, variations in
the water supply ranging from optimum to a condition of
drought sufficient to induce temporary wilting daily and to
cause severe stunting of the plants were entirely without
effect on the date of flowering, although in some cases
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drought seemed to haste somewhat the final maturation of the
seed. Similarly, differences in light intensity, in combination
with differences in water supply, failed to change the date of
flowering in soybeans.
“(10) The interrelationship between the length of day
and the prevailing temperatures of the winter season largely
control successful reproduction in many species and their
ability to survive in given regions. (11) The relation between
the length of the day and the time of flowering becomes of
great importance in crop yields in many instances and in
such cases brings to the forefront the necessity for seeding at
the proper time.” A graph (line; p. 568) shows the shortening
of the vegetative period preceding flowering in soybeans.
Note: Beginning in 1910, Wightman Garner and Henry
Allard conducted experiments to test the effect of day length
on flowering. They found that soybeans flower when the
day length is shorter than a certain critical length. These
short-day plants (SDPs) flower in the fall as the days are
getting shorter. In 1920, when W.W. Garner and H.A. Allard
published their discoveries on photoperiodism, they felt it
was the length of daylight that was critical, but it was later
discovered that the length of the night was the controlling
factor. W.W. Garner (born 1875) was also an expert on
tobacco. Address: 1. Physiologist in Charge; 2. Physiologist,
Tobacco & Plant Nutrition Investigations, Bureau of Plant
Industry, USDA.
915. Hughes, H.D.; Wilkins, F.S. 1920. Soy beans in Iowa.
Iowa Agricultural Experiment Station, Circular No. 65. 4 p.
March.
• Summary: Contents: Introduction. Importance: In corn–for
hogging down, in corn for silage or sheeping down, alone
for hay, for seed. Climate, soil and inoculation: Method of
inoculation (soil inoculation, glue or sugar solution, culture).
Varieties: Seed production, hogging down, hay, for silage and
sheeping down, maturity. Seeding: Seedbed preparation, time
of seeding. Method of seeding: With corn, for seed or hay.
Rate of seeding: In corn, in rows, drilled like small grain,
depth of seeding. Cultivation: In rows, drilled like small
grain. Harvesting: For seed, for hay. Threshing. Cow peas.
The introduction begins: “The Iowa Agricultural
Experiment Station has grown a number of different varieties
of soy beans each year since 1910. It finds the crop very
dependable, the better varieties producing yields of from 15
to 25 bushels of seed, or 2½ to 3½ tons of hay per acre in
most seasons.”
The following varieties are listed (here alphabetically):
Black Eyebrow, Chestnut, Early Yellow, Ebony, Elton,
Habaro, Ito San, Manchu, Medium Green, Medium Yellow,
Minnesota 166, Minnesota 167, Mongol, Ohio 7496, Peking,
Roosevelt, Stone’s Ensilage, Wilson.
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean varieties Minnesota 166, or Minnesota
167, or Stone’s Ensilage. Address: Agronomy Section, Ames,

Iowa.
916. Megee, C.R. 1920. Soy beans. Michigan Agricultural
Experiment Station, Special Bulletin No. 100. 11 p. March.
• Summary: Contents: Introduction (soy beans in Michigan).
Varieties. Adaptation. Preparation of seed bed. Time of
planting. Depth of planting. Inoculation. Method of planting:
For hay and green manure, for ensilage and hogging-off, for
seed, amount of seed required. Lime. Phosphate. Harvesting.
Summary.
The introduction begins: “Interest in soy beans has
increased greatly in Michigan during the past two years due
to the following reasons: First, frequent failure of clover
has made it necessary to secure an emergency hay crop
which will furnish hay the same season as planted; second,
increase in favor of the practice of sowing soy beans with
corn for ensilage and hogging-off; third, increased demand
for northern grown soy bean seed throughout Michigan and
bordering states; fourth, greater use of soy beans as a green
manuring crop.”
“Varieties: The selection of varieties is of great
importance as shown by tests conducted during the past
six years, some varieties yielding from three to four times
as much forage as others. The following varieties are
considered among the best for Michigan conditions: Manchu,
Ito San, Early Brown, Black Eyebrow... In northern counties,
the Early Black is apparently the best adapted variety.”
The section titled “Time of planting” (p. 550-51) notes:
“Mr. E.E. Evans, legume specialist of West Branch, Ogemaw
Co., Michigan, states that the greatest error of soy bean
growers in northern Michigan is too late planting, and that
he has never seen the crop seriously injured by frost between
May 10th and October 1st. The past season (1919) Ito San
soy beans planted at the Experiment Station on May 21st
yielded 624 pounds per acre more hay than did the same
variety planted June 7th.”
Tables show: (1) Soy bean variety test–1919. Planted
June 8, harvested Sept. 4. Varieties: Manchu, Ito San Early
Brown, Black Eyebrow, Medium Green, Mongol, Virginia,
Wilson 5 [Wilson-Five], Hollybrook, Wilson Black, Wilson,
Ogemaw, Mammoth Yellow. For each variety is given:
Pounds per acre of air dry hay adjusted to a 12% moisture
basis. Condition at maturity/harvest (e.g. seeds well formed,
seeds just forming, pods just forming). (2) The yields in tons
per acre of air dry hay produced by each of nine varieties
in five variety tests in four counties: Allegan, Bay, Monroe
(2), and Wayne. “The results of these tests correspond very
closely with the results of the Station.”
Photos show: (1) A soy bean variety test plot on the
College Station Field, Michigan (front cover). (2) Several
Ito San soybean plants, harvested, bundled up, and showing
pods. (3) “Soy beans are a valuable green manuring crop.
The above view shows soybeans drilled on an impoverished
sandy loam soil.” (4) Soybean root system, showing nodules.
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(5) A field of soybeans. Address: Farm Crops Section, East
Lansing.
917. Minnesota 166 and Minnesota 167: New U.S. domestic
soybean varieties. 1920.
• Summary: Sources: Hughes, H.D.; Wilkins, F.S. 1920.
“Soy beans in Iowa.” Iowa Agric. Exp. Station, Circular No.
65. 4 p. March. See p. 2. Minnesota 166, and Minnesota 167
gave the fourth and fifth largest seed yields of nine varieties
tested. They are both early varieties.
Wettach, Melville. 1923. “Soy beans for the Corn Belt.”
Hoard’s Dairyman 65(12):434. April 6. “For seed production
and hogging down the Iowa Experiment Station recommends
the following varieties–Manchu, Black Eyebrow, Chestnut,
Minnesota 166, Minnesota 167, Habaro, Early Yellow, Ito
San, and Elton.” Address: USA.
918. Wiancko, A.T.; Cromer, C.O. 1920. Soybeans in
Indiana. Indiana (Purdue) Agricultural Experiment Station,
Bulletin No. 238. 15 p. March.
• Summary: Contents: Summary. Introduction. Place in the
rotation. Soil preparation. Soil fertilization. Inoculation.
Time, method, and rate of planting. Cultivation. Harvesting.
Threshing. Varieties. Table IV (p. 14-15) gives a “Summary
of results of tests of varieties of soybeans for seed and hay
production, 1903-1919.” For each year and variety is given:
Days required to mature, color of seed, and average yields
per acre for grain (bushels), hay (pounds) or both. 1903-07:
Ito San, Early Black, Early Brown, Ogemaw, Olive Medium,
Medium Early Black, Mammoth Yellow, Medium Green,
Very Dwarf Brown. 1905-09: Ito San, Dwarf Early Yellow,
Hankow, Hollybrook. 1909-13: Ito San, Austin, Flat King,
Hollybrook, Mikado, Sherwood. 1910-14: Ito San, Black
Beauty, Hollybrook, Tashing. 1914-18: Ito San, Auburn,
Sable, Hollybrook, Mongol, Peking. 1915-19: Ito San, Black
Eyebrow, Manchu, Ohio 9035, Ohio 7490, Ohio 7476, Ohio
7406. 1916-19: Ito San, Elton, Hoosier, Mandarin, No.
28050, No. 30600, No. 30601, No. 30747, No. 36846, No.
36847, No. 36918. 1917-19: Ito San, Haberlandt, Lexington.
Photos show: (1) Corn and soybeans growing together
in a field, to be used “either for silage or for pasturing
down with hogs or sheep.” (2) “Pasturing corn and soybean
mixture with sheep. This is an economical way to harvest
the crop.” (3) “Hogs in soybean pasture. Many Indiana
farmers are using soybeans for hog-pasture, supplementing
it with corn.” (4) “Roots of soybean plants, showing nodules
of bacteria.” (5) “Cultivating soybeans with regular corn
cultivators [each pulled by 2 horses, with a man riding on
the back]. The rows are 36 inches apart and were drilled at
the rate of half a bushel of seed per acre.” (6) “Harvesting
soybeans with mower [pulled by two horses] with sidedelivery attachment, cutting two rows at a swath. In
harvesting for seed, the time of cutting is important, because
if the pods are too dry, much of the seed will be lost from

shattering.”
919. Graber, L.F. 1920. Soy beans, a self fertilized seed crop
on sandy soils. Hoard’s Dairyman 59(11):679, 691-92. April
2.
• Summary: “To the sand farmers soy beans are proving a
godsend. They grow wherever clover is a failure. They are
not sensitive to soil acidity.” If “you could listen to some
of the stories our jovial ‘Soy Bean Briggs’ has gathered up,
around, in various parts of Wisconsin, you would put him
down as a get-rich-quick promoter sure enough. But here
are some farm fetched facts: Soy beans have produced in
Northern Wisconsin as much as one hundred cold, grey,
jingling dollars an acre and a cash income of from $40 to
$60 acre has not been, during the past year, by any means
unusual and often these profits have accrued on land worth
less than the crop itself...”
Soys are soil builders, but they must be inoculated. They
grow best, yield best, and pay best on fertile sands. The most
practical way to harvest soy beans for seed is to cut them
with a mower. Early varieties for the far north of the state are
Early Black, Ito San, and Manchu. The Medium Early Green,
Medium Yellow, Elton, Haberlandt, Mongol, and Ohio 9035
ripened 7 to 20 days later than the early varieties. Such
extremely late varieties as Hollybrook and Mammoth Yellow
will only ripen in the southern states.
“Paint companies are finding soy bean oil a good
substitute for linseed in paint. It is also used in varnishes,
linoleums, and soaps. The by-product, soy bean cake, is a
valuable concentrated feed with 40 to 45% protein.”
Photos show: (1) A six weeks’ growth of soy beans
in rows for seed on a light drift sand. (2-4) Effect of
inoculation on root and top growth of soy beans on a poor
sandy soil, with close-ups of inoculated roots, top growth,
and uninoculated roots. Address: Wisconsin College of
Agriculture.
920. Hoard’s Dairyman. 1920. Variety of soy beans (Letter to
the editor). 59(11):701. April 2.
• Summary: H.A.L. of Zumbrota, Minnesota, writes: “What
kind of soy beans do you recommend for black loam soil
from 6 to 10 inches deep with clay sub-soil? I want to put
10 acres with my corn for silage. Do you recommend hill
planting or drilling?”
The reply: “The problem of growing soy beans with
corn for ensilage purposes is more or less in the experimental
stage. There are those who have been doing this for the
past few years and who report very good results.” On
the other hand, some have discontinued their tests. “In
selecting a variety of soy beans to grow with corn it should
be remembered that it is not necessary to choose one that
will mature its seed. What is wanted is a variety that will
give as large a plant growth as possible. For Wisconsin and
Minnesota conditions varieties like the Medium Early Green
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and Ito San have given very good results, especially the
former.”
“Drilling in the corn and beans is by far the preferable
method to follow. This has been the experience of those who
have grown them successfully.”
“The soy beans should be inoculated before planting to
insure the most vigorous growth possible. The inoculation
[inoculum] can be obtained from the experiment station at
Madison, Wisconsin, or perhaps from the Minnesota station,
together with complete directions for carrying out the
process.” Address: Iowa.
921. Freehoff, W.A. 1920. Putting protein into silage: Soy
beans make it better. Orange Judd Farmer 68(15):6, 33.
April 10.
• Summary: “A few years ago the farmers of the northern
states thought of soy beans very much as they did of alfalfa
earlier in their career. They viewed this wonderful legume
with suspicion, and for the most part refused to grow it. But
the same painstaking pioneer work that has placed alfalfa
upon a firm footing in the agriculture of his country is
establishing soy beans on an equally secure basis.
“Last year C.S. Ristow, of Wisconsin, tried 9 acres of
Ito [Ito San] soy beans as an experiment in soy bean seed
growing. He planted them on some poor, sandy land, and
to his surprise they yielded 15 bushels to the acre. He sold
them for seed at $6 a bushel.” The Ito San and Medium Early
Green varieties were found best for adding protein to corn
silage.
Also discusses the importance of inoculation for starting,
how to plant and cultivate soy beans, and growing soybeans
for hay. A photo shows two horses pulling a piece of farm
equipment in a field of soy beans.
922. Hackleman, J.C. 1920. Re: Perley’s Mongol soybeans.
Letter to W.J. Morse, Bureau of Plant Industry, Washington,
DC, April 16. 2 p. Typed, with signature on letterhead.
• Summary: “I have a small sample of the original Perley’s
mongol soybeans. The sample I have was produced in 1913
by Mr. Perley from seed which he selected in the field from
an individual plant in the fall of 1912. I have just written
to the Wing Seed Company to get their information on
the naming of this variety, and they give us the following
information.
“’We found great confusion in the naming of the soy
beans, and also much need of work to bring out pedigreed
varieties. We named the Mongol [Perley’s Mongol] when we
had satisfied ourselves of its value. It was a selection of our
own out of the Hollybrook. The Hollybrook sample came
from one of the experiment stations, either yours [Illinois] or
Purdue [in Indiana]. My own memory on this matter is very
clear and I do not think it is even necessary to look up our
records.’”
Hackleman then asks Morse for clarification. Note

1. Perley lived in Missouri, where he made his selection.
Hackleman worked at the Missouri Agric. Exp. Station
before coming to the Illinois station in Sept. 1919.
“Doubtless you will be interested to know that we
have formed here in this county what, I believe, is one of
the first soybean seed growers organizations in the United
States. I would like, also to get your opinion of that. Do
you know of any other group of farmers in the United
States who are organized on this basis? These farmers are
pledging themselves to grow only approved beans to handle
them in the best way possible and to make possible field
certification of their seed this fall. I believe that we will have
in the neighborhood of 600 acres of seed beans produced
in this county this year. Practically every man producing
beans will be a member of the Champaign County Soybean
Club. Membership in this club is restricted to Farm Bureau
members. Note 2. This is the earliest document seen (June
2005) concerning certification of soybean seed.
“We are planning on at least two and probably three
meetings of the membership this year. Our next meeting
will be in the nature of a county tour, going in automobiles
from one farm to the other, in order to see how the beans are
handled and how successful the different cultural practices
are. This will be made about the 10th of June. We will make
another trip perhaps in August and final meeting at the time
of the field certification, which will be later in September.
“I am writing to invite you to come to Champaign
County on your western itinerary this year. We would very
much like for you to be here this fall, if possible, so as
to make the tour with us and see the soybean men of this
county. I shall appreciate an early reply and hope that you
will plan on paying us a visit.”
Note 3. It was the arrival of J.C. Hackleman at the
Illinois station in Sept. 1919 and his subsequent major
creative work with soybeans that, more than anything else,
got Illinois moving on commercial soybean production–at a
rather late date.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#3.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
923. Mathews, I.J. 1920. Start right with soy beans: A
good start is more than half of this crop. Ohio Farmer
145(17):734. April 24.
• Summary: The keys to a good start are: (1) Test the seed
to be sure it will sprout. (2) Plant the right variety for your
location. “As early varieties, the Early Brown and Ito San
are good. Medium varieties are the Hollybrook, Sable and
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Medium Olive [Olive Medium] while late varieties are
Mammoth Yellow, Black Ebony and others. The Mammoth
Yellow is essentially a variety for the South and has not
yet proven valuable for northern states. It does not grow
well with corn and can not be recommended for planting in
combination with corn.”
(3) Manage the crop carefully. “If soybeans are planted
with corn, the same variety will ripen about two weeks later
than when planted alone. The soybean will stand a little more
frost than corn...” (4) Liming stimulates soybean growth.
(5) Inoculation is essential, unless soybeans have previously
been grown in the field. Address: Pulaski County, Indiana.
924. Ridgway, Frank. 1920. Soy beans. Chicago Daily
Tribune. April 24. p. 14.
• Summary: “Corn planting time is the time to plant soy
beans. They are being raised more extensively every year in
the corn belt. They were practically unknown in the middle
west a few years ago.
“Iowa devoted a few hundred acres to the soy bean
in 1917. In 1918, according to experts of the college of
agriculture [in Illinois], over 8,000 acres were raised, and last
year [1919] there were nearly 49,000 acres.”
“Some of the best varieties of soy beans are: Ito San,
Chestnut, Wilson, Pekin, Medium Green, and Minnesota 166
and 167.”
925. Purdue Agriculturist (Indiana). 1920. Soy beans.
14(7):396, 398. April.
• Summary: “The Soy Bean, Glycine Hispida, is a native
legume of South Eastern Asia, and is one of the most
important agricultural products of Northern China and
Japan.”
“Soy beans yield a larger amount of seed than any other
legume suited to the temperate climate. Their main use in
this country at the present time is for forage. They will grow
on any good corn land and require practically the same
climate as corn. Due to their draught resistance they are well
suited to light sandy soil. They will grow on slightly acid
soil...
“...The chief value for soy beans in the north is for sandy
soil or as a catch crop when clover or other crops fail.”
“If soy beans are to be grown on land which has not
previously been used for soy beans they must be inocculated
[sic, inoculated] with nitrifying bacteria. This may be done
by using soil from fields previously used for soy beans or by
the use of pure cultures.
“Ito San, Early Brown and Holly Brook are good
varieties for Indiana; Holly Brook is a good variety to plant
in corn.
Photos show: (1) A field of soy beans. Caption: “An
excellent catch crop to take the place of clover that has
failed.” (2) Many hogs feeding in a field of dried soybeans.
Caption: “Excellent forage for hogs in a corn rotation.”

926. Smith, Alfred G.; Hope, C.E. 1920. Farm practices
with soybeans: Based on a survey of fifty farms [in 1916] in
northeastern North Carolina. North Carolina Department of
Agriculture, Bulletin 41(5):1-30. April. Whole No. 267.
• Summary: Contents: Introduction. Summary. Outlet
for soybeans and recent economic development. General
characteristics of the soybean area of northeastern North
Carolina. General characteristics of the farms. Varieties and
seed. Growing soybeans. Harvesting soybeans for seed.
Soybean hay. Combination of crops. Distribution of labor.
Yields and costs. Factors influencing yields. Capacity of man
and work stock labor. Soybeans and hogs. Agreements with
croppers and tenants.
Page 3: “In that part of northeastern North Carolina
consisting of the counties of Hyde, Tyrrell, Perquimans,
Pasquotank, and Camden, more soybeans are produced than
in any other section of the State. Here, indeed, soybeans have
become the chief legume crop, almost entirely supplanting
cowpeas. Nearly every farm produces some soybeans, and
on many farms they are the leading crop both in acreage and
in crop sales. In fact, this is the only region in the country
in which this crop has developed to the point where the
beans are of great importance commercially. Approximately
500,000 bushels of the 1916 crop were shipped out of the
territory, principally for seed and feed purposes...
Summary: The stiffer soils of the area are best adapted
to the production of soybeans for seed, although the crop
does well on several types of soil.
“The farms in the soybean area were very profitable in
1916. This was partially due to the high prices received for
the farm crops, as well as to good methods of farming.
“The Mammoth Yellow is the main variety of soybean
that is planted in northeastern North Carolina.
“Soybean seed are usually harvested with mechanical
pickers which thresh out the beans and leave the hulls on the
land, or with reapers and binders, and are then threshed.
“Soybean hay is usually cured on hollow racks. It is
sometimes hauled directly from the windrow and stored. A
tedder is used on an occasional farm.
“The combination of crops in which soybeans are grown
in the soybean district varies with the type of soil. Cotton,
corn, and oats are the other principal crops, while peanuts
and Irish potatoes are grown on several farms. A few farms
grow small acreages of truck peas.
“Soybeans are so grouped with the other crops that there
is no serious conflict in the labor requirements except in
harvesting oats and in planting the second crop of soybeans.
“Soybeans, on the fifty farms studied, yielded from
four to thirty-nine bushels per acre, and averaged nineteen
bushels when planted as the first crop and eighteen and eighttenths bushels when planted as the second crop. On the best
soils, the yield frequently exceeds twenty-five bushels per
acre. Other yields on the same farms the same year averaged
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as follows: seed cotton, 1,149 lbs., corn, 29.7 bushels, and
oats, 44 bushels.
“The crop area planted per man and per work animal
varied with the type of soil and the combination of crops. On
the fifty farms, the average total crop area planted per work
animal was twenty acres.
“Soybeans are used in fattening hogs, principally by
pasturing the fields to gather the waste after the crops are
harvested. In the agreements of landlords with croppers and
tenants, the terms of the contract are practically the same
with soybeans as with corn.
Outlet for Soybeans and Recent Economic
Development: Until the last few years, the market for
soybeans has been almost entirely limited by seed and
soil improvement demands. With only these uses for the
crop, however, soybeans have increased in the counties
in northeastern North Carolina, and have almost entirely
supplanted cowpeas. Farmers have stated that after growing
soybeans for several years, they have increased the yields
of corn by one-half and the yields of other crops in like
proportion. Even the yields of soybeans were increased and
are still increasing.
“Soybean forage is used for feeding work stock and
cattle and the green forage is sometimes used for feeding
hogs. The beans when planted in corn are pastured with
hogs. When planted alone, soybeans can be grazed by
hogs, but this is not a common practice. The yields after
harvesting, however, are almost invariably pastured by hogs
and cattle together, the hogs getting the waste beans and the
cattle the waste forage.
“In recent years there has been a great development of
the market for soybeans which should give an impetus to the
growing of the crop. This development is due to the demand
for the beans for human food, and for crushing by cotton oil
mills. In 1915, approximately 200,000 bushels of the North
Carolina crop were crushed for oil and meal. In 1916, the
mills again bought beans to crush, but an increase in price
made it more profitable to resell the beans for seed and for
food than to crush them for oil and meal. On this account
practically none of the 1916 crop was crushed, but in the
summer of 1917 fully 200,000 bushels were imported from
Manchuria and crushed by the North Carolina mills.
“When used for canning purposes, the beans are usually
mixed with navy beans and canned in the same way as
navy beans. One dealer alone shipped 14,000 bushels out of
Engelhard, North Carolina, in 1916, to a canning factory in
Indiana [Probably Dyer Packing Co. in Vincennes, Indiana],
and large quantities were sold to other canning factories. The
canners can therefore be regarded henceforth as purchasers
of soybeans.”
“Harvesting Soybeans for Seed” (p. 11-12): “Difficulties
in harvesting have been such a limiting element in the
production of soybeans, that a full discussion of the methods
used in northeastern North Carolina seems justified.

The principal methods of harvesting soybeans are with
mechanical pickers and with reapers and binders. The pickers
run astride the rows, threshing the beans off the stalks and
leaving the hulls in the field, although some of the hulls that
are whipped off with the beans may be saved. To operate a
picker, from two to four men are required. One man drives
and one stands in the rear end of the machine and throws out
trash. When the picker is filled, the beans are emptied on a
sheet and then screened and sacked. If the two men operating
the picker screen and sack the beans, the machine must stand
idle while this is being done. On this account one or two
extra men are usually employed for this work. The picker
box holds from six to eight bushels of beans.
Footnote: “The term ‘hulls’ is used to designate all that
is left alter separating the beans, and includes the stems,
leaves, and hulls proper.”
“The picker does not get all the beans when the vines
are moist, therefore, before beginning work in the morning it
is necessary to wait until the dew is off, which is not earlier
than nine o’clock, and sometimes as late as eleven. Some
farmers eat an early dinner, start work about eleven o’clock
and then work through until night without intermission. On
one farm the team was changed during the afternoon. The
season for harvesting soybeans with a picker begins about
the last of October, when the pods begin to pop open, and
lasts for about ten days if the weather is good. Rain retards
the maturing of the soybeans, so that the total length of the
season is often prolonged for more than ten picking days.
On twenty-seven farms using pickers, the average acreage
picked per day, including housing, was 4.45, yielding eightyfive bushels of recleaned beans. In this work two men were
used on twelve farms; three on nine farms, and four on six
farms.
“With a picking season of ten days, from twenty to
fifty acres of beans can be picked with one machine, but it
is rarely safe to attempt more than forty acres, as the beans
are likely to become too mature and pop out on the ground
before they can be harvested. The waste of beans in picking
approximated one-eighth of the total yield. Sometimes it was
less than one-tenth and at other times it was one-fourth or
more. These waste beans, however, were mostly recovered
by hogs that were turned in after picking was finished, so that
not many were actually lost.”
Photos show: (1) A man standing in a high-yielding field
of soybeans. (2) A field of Mammoth Yellow soybeans ready
to pick. (3) A Pritchard soybean picker with two men riding
on it. (4) A field of soybeans in the shock–Hyde County. (5)
Side view of one type of horse-drawn soybean picker. (6)
A Gordon picker in operation harvesting soybeans between
corn rows. (7) Two men threshing soybeans mechanically.
Address: Div. of Agronomy, USDA, Raleigh.
927. Cobb, C.W. 1920. Increasing interest in soy beans.
National Stockman and Farmer 44(6):200. May 8.
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• Summary: “Little did I think the article I wrote a short
time ago for The Stockman would cause the flow of letters
that I have been receiving, with all manner of inquiries. To
answer them separately would take an expert typist, so I will
try to answer here... All want to know where they can get
Medium Green soy bean seed. They can get them from seed
companies which advertise in Stockman, or possibly a few
from their experiment station... Those living in Crawford
county, Pennsylvania, I would advise to plant the Wilson
or Ito San as next best, to those further south in this state I
would plant Wilson and either Ohio 916 or Mammoth...”
The writer then describes in detail how he plants,
cultivates, cuts or mows, and stores soy beans–for hay or
threshed beans. “Put the soys in with commercial fertilizer
and there won’t be many weeds to contend with.”
“If cut by machine too many are lost by tramping. If cut
by binder more are threshed out than I care to lose. One man
with sharp scythe will cut a lot of them in a day, then drive
along rows and pitch them on, no need of raking. For hay roll
the ground after planting...” “I have never had less than 25
bushels per acre and from that to better than 60 bushels.”
“The soy is higher in protein than wheat middlings.
There is a process by which they can be made into a
substance resembling cow’s milk that would be hard to tell
the difference from cow’s milk so far as taste is concerned.”
Address: Erie County, Pennsylvania.
928. Justice, J.L. 1920. Soys improve the following corn
crop (Letter to the editor). Ohio Farmer 145(19):798. May 8.
• Summary: “One advantage of a corn-soybean rotation is
that better results are obtained with corn after soybeans than
corn after a clover crop.”
“In the past few years the finest crops of corn we have
grown have come after a crop of soybeans.” Much nitrogen
is stored in the soybean’s “root tubercles,” which grow to a
large size and cover the roots when the inoculation has been
done properly. The Hollybrook soybean variety is one of the
tallest and most tree-like that the writer has grown. Address:
Cass Co., Indiana.
929. J.W.M. 1920. The value of soy beans. Rural New-Yorker
79(4585):901. May 8.
• Summary: “Advantages of the crop.–The growing of
Soy beans possesses a peculiar value to any farm running
a rotation, and to one which employs help the year ‘round.
Its seeding time follows the busy time of planting corn. Its
early harvest time, end of August or early September, fits
well with sowing of wheat, for the latter is drilled in right on
the heels of the Soy bean binder. If there is not enough help
to sandwich the crops as above, as on this farm in Central
Illinois, an earlier maturing variety may be used, viz., the
Early Brown, Ito San or Medium Yellow. The favorite here
has been the Mongol, and the only objection to it is its late
maturing. A.K. is becoming a close second in estimation, as

it matures a little earlier. Hollybrook is similar to Mongol.”
In addition: The soybean leaves the ground ready
for wheat; it has done the heavy Fall plowing, so that no
additional plowing for winter wheat is necessary. “It is
more resistant to moisture extremes than other legumes; it
is a good substitute for clover when clover fails. It ranks
with flax and cottonseed meal as concentrates [for feeding
livestock]; it gathers nitrogen for soil improvement; it may
be grown upon a soil too acid for clover; it fits well into
rotation as carried on here, viz., corn, Soy beans, wheat and
clover. Its hay is equal to or superior to Alfalfa... Our stock
all like the hay–horses, cattle, sheep, and hogs... So the
acreage of Soy beans has increased from 70 acres four or five
years ago to 170 in 1919.”
“A valuable crop.–For a number of years Soy beans as
seed have had a ready sale from this farm. In 1918 we sold
1,600 bushels and put about 200 tons of hay in the barn.
Our acreage was 125 that year. In 1919, from 150 acres, we
sold 2,100 bushels on that, minus 200 saved from our own
planting... As human food the Soy bean is rich and palatable,
but long-time preparation is necessary, except in steam
pressure cooking.”
“This farm regards the Soy bean at its greatest value
when grown in conjunction with corn for hogging down. For
several years... the four-footed huskers have cleaned up the
corn and bean fields. While on this feed the hogs need 75 to
80 per cent less tankage... By having cattle in with the hogs
the fodder is eaten up closer than with hogs alone. In 1915,
80 acres of corn and Soy beans were hogged down. The
next year the manager, W.E. Riegel, estimated the corn at 45
bushels per acre, and the beans seven. In 1917 the acreage
advanced to 140. The crop was divided between the silos
and hogging down... The corn was used where it grew, the
manure scattered with no labor; in short the crop went direct
to consumer. In 1918 we had 235 acres of corn and Soy
beans...” Address: Tolono, Illinois.
930. Rummell, L.L. 1920. Varieties of soybeans tested
(Letter to the editor). Ohio Farmer 145(19):798. May 8.
• Summary: Last year in Highland County, Ohio, 16 soybean
varieties were tested by the farm bureau in co-operation with
farmers. For hay, the best varieties were Wilson, Medium
Green, Ohio 9035, and Elton. For silage: Wilson, Ohio
9035, Elton, and Medium Green. For hogging down: Ito
San, Ohio 9100, Ebony, Medium Green, Elton, and Ohio
9035. Mammoth Yellow did not prove to be desirable. The
best way for seeding the soybeans in a cornfield seems to be
with a bean attachment to the corn planter. To gather both
corn and beans for the silo, a corn binder was generally
satisfactory, “altho in some cases there will be some tangling
of the vines if they make rank growth.” Address: Highland
Co., Ohio.
931. Lighty, L.W. 1920. Soy beans in the corn for silage.
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National Stockman and Farmer 44(7):239. May 15.
• Summary: “Quite a few farmers grow soys in the corn for
silage but very few continue more than one or two years.”
During planting, a corn planter does not work well when soy
beans are mixed with the corn. During weeding, the weeder
or smoothing spike harrow used with corn has spikes or
harrows that kill many tender young soybean plants. But if
you refrain from using the weeder, weeds choke the crop and
you lose more than you gain. “The wise farmer grows his
corn on one area and the soys on another and grows much
with less work.”
The best soy bean varieties differ with the latitude.
Wilson Early Black is a good short-season variety; it needs
110-120 days. Ito San grows well further north. Ohio No.
9035 does well in Pennsylvania. “The soys are a wonderful
crop when we discover them, but just when that will be is
difficult to say.” Address: Adams County, Pennsylvania.
932. Landis, Harry A. 1920. Soybeans and their culture. Ohio
Farmer 145(21):872-73. May 22.
• Summary: Discusses the importance of soybeans, their
climatic adaptations in the United States, preparation and
time for planting, rate and method of seeding, varieties, and
harvesting and threshing. A diagram shows the numerous
uses of soybeans. A table lists popular varieties that will
mature north of the Ohio River: Elton, Black Eyebrow,
Virginia, Manchu, Guelph (Medium Green), Haberlandt,
Peking, Wilson, Ito San, and Mongol. For each variety is
given: Days to maturity, color of seed, percentage of oil,
percentage of protein, number of seeds per bushel, and seed
size. Elton shatters the least. Peking and Wilson make good
forage. Address: Wayne County, Ohio.
933. Calvino, Mario. 1920. Estudio sobre el cultivo de la
soya en Cuba [Studies on soybean culture in Cuba]. Revista
de Agricultura, Comercio y Trabajo (Cuba) 3(4):124-31.
May. [Spa]
• Summary: Calvino conducted extensive tests with
varieties from the United States relative to their adaptation,
culture, yields and nutritive value. “We have continued our
experimentation with Soya, having obtained from the office
for the introduction of new plants of the Department of
Agriculture in Washington, DC, a magnificent collection of
varieties: S.P.I. 40125, Wilson Five, Barket [Barchet], Early
Brown, Pekin, Arlington, Biloxi, Black Eyebrow, Virginia.
“The varieties that we already had are the following:
Soya amarilla [yellow] Nakasawa (obtained via Mr.
Nakasawa of Japan), Soya Gigante [Giant Soy] imported
from the USA. Soya Negra [black]: This seed arrived mixed
in with some others, and having observed some plants in our
fields, we propagated its seeds. Hahto, an excellent variety
obtained from the USDA in Washington.” Most seeds were
first planted on 14 March or 11 Aug. 1919. They germinated
about 6 days later, and were harvested on 9 June or 28 Oct.

1920. The yields (in bushels/acre, in descending order by
yield) are follows: Peking, 21.3; Early Brown, 17.1; Black
Eyebrow, 16.4; Biloxi, 14.5; Hahto, 14.4; Virginia, 13.7;
Wilson-Five, 13.6; Amarilla Nakasawa, 13.3; Arlington,
12.1; Mammoth 8.1; Barchet, 7.6. The percentages of oil
ranged from 15.6 (Arlington) to 19.2 (Biloxi) while the
percentages of protein ranged from 28.1 (Virginia) to 39.1
(Hahto).
Photos show: (1) Comparison of inoculated and
uninoculated soy bean plants with roots exposed. (2) A
man standing in an experimental field of soy beans in 1919.
(3) A man in a field of tall Biloxi variety of soy beans. (4)
A ruler showing the size of soy-bean pods and beans. (5)
Eleven different varieties of soy beans lined up next to
rulers to show the relative size of each. (6) Biloxi variety
of soy bean plant with roots. (7) Giant variety of soy bean
plant with roots. (8) Soy bean plants with pods, grown at
the Agronomic Station. (9) Close-up of inoculated soy bean
plant roots, with small nodules. Also contains many tables.
Note: From 1910 to 1914 Prof. Calvino was at the
National School of Agriculture in Mexico giving a course
on the multiplication of plants. He may have learned
of soybeans in Mexico at that time. Address: Doctor en
Ciencias Agricolas de la Universidad de Pisa, Cuba.
934. Hartwell, Burt L. 1920. Field experiments which
included the soy bean. Bulletin (Rhode Island State College
Agricultural Experiment Station) No. 183. 15 p. June.
• Summary: Contents: Soy bean varieties. Soy beans and
silage corn. Soy beans versus cowpeas. The response of soy
beans to soil conditions. Summary.
Tables show: (1) Varieties of soy beans classified into
three groups on the basis of maturity (early, medium, or
late), and also of yield of beans (large, medium, or small).
The years of observation range from 1911 (for Chernie,
and Merko) to 1920. The named varieties are: Amherst,
Auburn, Austin, Black Eyebrow, Buckshot, Chernie, Early
Brown, Elton, Guelph (Medium Green), Hollybrook, Ito
San, Kentucky A, Manchu, Manchurian, Manhattan, Merko,
Mikado, Mongol, Ohio 02690, Ohio 06693, Ohio 749625, O’Kute, Pekin [Peking], Samarow, Swan, Tashing,...,
Virginia, Wilson Five.” (1A) Eight varieties tested for silage
in 1918 and 1920. “The Haberlandt, Austin and Swan appear
to be promising for silage.” (2) Corn and soy beans grown
separately and together; yield per acre as put into silo. (3)
Dry matter and nitrogen in corn when planted alone or with
soy beans. (4) Yields of soy beans and cowpeas per acre. Soy
beans always outyielded cowpeas.
The authors found the ability of soybeans to secure
their needs for phosphorus to rank between that of carrots
(which obtain their full requirements) and turnips (which are
practically unable to grow unless phosphates are applied).
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Kentucky A. Address: Ph.D.,
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Director of the Station, Agronomy, Chemistry.
935. Kentucky A: New U.S. domestic soybean variety. 1920.
• Summary: Sources: Hartwell, Burt L. 1920. “Field
experiments which included the soy bean.” Rhode Island
Agric. Exp. Station, Bulletin No. 183. 15 p. June. See p. 5.
Table I shows varieties of soy beans classified into three
groups on the basis of maturity (early, medium, or late),
and also of yield of beans (large, medium, or small). The
years of observation range from 1911 to 1920. One of the
named varieties is “Kentucky A.” Year of observation: 1913.
Relative maturity: m [medium]. Relative yield of beans: s
[small]. Note: This variety apparently had been named by
1913.
Morse, W.J. 1948. “Soybean varietal names used to
date.” Washington, DC: Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See
p. 5. “Kentucky A. Source: Kentucky Experiment Station
selection.”
Bernard, Richard L.; Juvik, Gail A.; Hartwig, Edgar
E.; Edwards, Calton J., Jr. 1988. “Origins and pedigrees of
public soybean varieties in the United States and Canada.”
USDA Technical Bulletin No. 1746. 68 p. Oct. See p. 29.
“Lost old domestic soybean varieties.” “Variety: Kentucky
A. Source: Kentucky Experiment Station selection.”
936. Taylor, William A. 1920. Soy bean. USDA Department
Circular No. 120. 4 p. June. Contribution from the Bureau of
Plant Industry.
• Summary: Contents: Description. Adaptation. Inoculation.
Culture. Harvesting. Thrashing. Storing. Varieties.
Publications.
“The soy bean (Soja max) is also called the soja bean,
Manchurian bean, and stock pea (eastern North Carolina).”
“At the present time about 15 varieties of soy beans are
handled commercially by seedsmen. More than 500 distinct
varieties are known and have been grown by the Department
of Agriculture on its testing grounds. Several of these have
proved very promising in different sections of the country
and are now on the market.”
The more important varieties, with notes about each,
are (p. 3-4): Mammoth (seeds straw yellow), Haberlandt
(seeds straw yellow), Manchu (seeds straw yellow), Tokio
(seeds olive yellow), Virginia (seeds brown), Biloxi (seeds
brown), Barchet (seeds brown), Wilson (seeds black), Peking
(seeds black), Black Eyebrow (seeds black and yellow),
Hahto (seeds olive yellow), Easy Cook [Easycook] (seeds
straw yellow), Laredo (seeds black), Mandarin (seeds straw
yellow). Address: Chief, New and Rare Seed Distribution,
Bureau of Plant Industry.
937. Orange Judd Farmer. 1920. Fields of “soys” in

Champaign: Club members make tour of crop inspection.
68(2):1062. July 3.
• Summary: “The soy bean club of Champaign county is the
first organization of its kind in the state. It was organized to
grow soy beans, to study the various varieties, to discover the
best ones for their purposes, and to sell these beans directly
to the people who wish them. They expect to build up,
through their organization a reputation for certified, pure soy
bean seed. There are about 700 acres of soy beans reported
that will be harvested for seed this fall.
Last Thursday, a group of farmers who are members
of this club, inspected about 300 acres of soy beans that are
being grown in connection with their club. They visited the
farms of Albert Carl, William Blue, B.F. Harris (manager
J.M. Dowell), T.P. Chester, “the Mebany farm” [sic, the
farm of Charles L. Meharry, managed by W.E. Riegel]. At
each farm they learned the details of how the soy beans
were grown, including date of planting, preparation of the
soil, inoculation, weed control, and harvesting. Varieties
mentioned: A.K. and Mongol.
A field of corn and soy beans was inspected on the
farm of William Blue. “In reply to the yield question, J.C.
Hackleman of the University said, ‘We have tried four
different varieties in corn where there is about one bean to
each stalk of corn. The heavier, later maturing beans affect
the corn yield four to six bushels, but the yield of beans is
about three bushels. Most livestock men say that a bushel of
beans is worth three to four bushels of corn in hogging down.
The medium yellow makes the least cut in yield. This is the
result of two years’ experiments.”
W.E. Riegel, manager of the Meharry farm and
“president of the Soy Bean club,” was in charge of growing
150 acres of soy beans on this farm. He explained that a four
year rotation of corn, soy beans, wheat and a pasture mixture
composed largely of clover was being used on the farm. Last
year out of 150 acres of beans, 50 acres were made into soy
bean hay, the only kind used on the farm, and the other 100
harvested for seed.
Note: This is the earliest document seen (May 1998) that
mentions soybean pioneer J.C. Hackleman at the University
of Illinois. Address: Illinois.
938. Briggs, George M. “Soy Bean.” 1920. Soy bean jazz:
Wisconsin joins the boosters of the wonder crop. Country
Gentleman 85(30):5, 28. July 24.
• Summary: All over the state of Wisconsin, the “farmers
who are raising soy beans are filled with pep. Every yarn that
is repeated about soy beans some other fellow beats. In fact
we fellows who are going round the state spreading the soybean gospel are always prepared for one just a little bigger.”
“Wisconsin is enthusiastic over this crop because it is
filling a place which no other crop has even approached yet
in this state.” It is a high-protein legume that grows well
in light or sandy soils, can take the place of clover when it
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fails, and is a soil improver. Soybeans also make a good hay,
equal to alfalfa hay. “One variety which we pride ourselves
on is the Wisconsin Early Black, a variety which has been
improved and selected here at the experiment station.” It will
ripen in the extreme northern part of the state.
Photos show: A man standing in a field of soy beans
grown with corn on the farm of John Fahey in Webster,
Wisconsin. A field of soy beans on a farm in Leef,
Wisconsin.
Note 1. This is the earliest document seen (Aug. 1996)
that uses the word “wonder” or the term “wonder crop”
in the title in connection with soy beans. Note 2. This is
the second earliest publication seen written by Briggs,
Wisconsin’s first and foremost soybean pioneer. Address:
[Madison], Wisconsin.

years).
A variety which in a previous report was recorded as
number 1822 has been very successful in certain sections
of the Piedmont region, and has become well enough
established to justify giving it a name. The new name for this
variety is Patuxent.
“Soy beans were first grown at the Maryland station
in 1888.” An inquiry into their value for forage and soil
improvement was the purpose of the test. “To date, the
leading soy bean varieties for Maryland are: Virginia,
Wilson, Peking, Haberlandt, and Patuxent.”
Note: This is the earliest (and only) document seen (July
2013) that mentions the soybean variety Patuxent. Address:
1. Agronomy; 2. Asst. Agronomist. Both: College Park,
Maryland.

939. Metzger, J.E.; Eppley, Geary. 1920. Variety tests
of corn, wheat and soy beans. University of Maryland
Agricultural Experiment Station, Bulletin No. 237. 23 p.
July. See p. 16-23.
• Summary: The section titled “Soy beans” (p. 16-23)
begins: “The Soy Bean or Soja Bean (Soja hispida) was
grown on the Experiment Station farm during the first year
of its organization. The Annual Report of the Station made
in 1888 contains a record of the yields of one variety grown
on 27 plots having a total area of three and three-eighths
acres. This test seems to have been made to determine the
qualities of the soy bean for forage purposes, and to ascertain
the comparative productiveness of the plots on which they
were grown. Two difficulties were encountered in this trial.
First, the variety used required a longer season for maturity
than was available in this particular year, and second, the
plants were attacked by a disease which was called a blight,
causing them to temporarily stop their growth. However, the
desirability of the soy bean as a farm crop was apparent from
the beginning and during the years that followed tests were
made of its value as a forage plant, for green manure, and for
silage purposes. The work of the station in securing varieties
adaptable for both seed and hay production began in 1911.
Since then more than 150 varieties have been in the tests and
demonstrations and it is estimated that fully 10,000 acres of
the beans are now grown in the State, annually.
Table IV, titled “Varieties of soy beans in test for
seed” (p. 20) categorizes them into three groups by yield.
Some varieties have been in the test for up to 9 years. High
yields: Virginia, Edna, Flat King, Arlington, Haberlandt.
Medium yields: Cloud, Peking, Wilson, Morse, Ebony,
Swan, Meyer, Patuxent, Medium Yellow, Kentucky, Hope,
Taha, Ito San, Wilson-five [Wilson-Five], Mammoth Yellow.
For each variety is given: Name, record number, color of
seed, seeds per ounce, character of stem (two variables: (1)
Medium thick, coarse, or fine; (2) Twining, straight, vining,
branching, slight twining), yield per acre (bushels) for 1917,
1918, 1919, three year average, and years in test (up to 9

940. Patuxent: New U.S. domestic soybean variety. 1920.
Seed color: Yellow.
• Summary: Sources: Metzger, J.E.; Eppley, Geary. 1920
“Variety tests of corn, wheat and soy beans.” University of
Maryland Agric. Exp. Station, Bulletin No. 237. 23 p. July.
See p. 20, 22-23. A table (p. 20) gives details about Patuxent:
Record number: 1822. Color of seed: Yellow. Seeds per
ounce: 173. Character of stem: Coarse and straight. Yield per
acre (bushels): For 1917–13.06. For 1918–11.27. For 1919–
11.46. Three year average: 11.93. Total average: 13.62. Years
in test: 9. “A variety which in a previous report was recorded
as number 1822 has been very successful in certain sections
of the Piedmont region, and has become well enough
established to justify giving it a name. The new name for this
variety is Patuxent.” “To date, the leading soy bean varieties
for Maryland are: Virginia, Wilson, Peking, Haberlandt, and
Patuxent.” Address: USA.
941. Morse, W.J. 1920. Re: Visit with Hackleman. Change of
itinerary. Letter to Prof. C.V. Piper, Bureau of Plant Industry,
USDA, Washington, DC, Aug. 21. 2 p. Handwritten, with
signature on hotel letterhead.
• Summary: “Dear Prof. Piper: Prof. Hackleman met me at
St. Louis this morning and we spent the day at a soybean
growers’ meeting in St. Clair Co., Illinois. After going to
Columbia, Missouri, Prof. Hackleman has planned soy bean
trips which will keep me in the field a little longer than I
expected when I left Washington. If to-day is a sample of
the remainder of the trip it will be well worth my while. Am
enclosing an itinerary for the next two weeks.
“The Virginia and the Wilson-Five were the favorites
at the soy bean meeting today. The Blackeye Brown and the
Manchu are leading in Iowa.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#2 F.C.I.

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 445
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: The American [hotel], Saint
Louis, Missouri.
942. Morse, W.J. 1920. Re: Trip report. Letter to Prof. C.V.
Piper, Bureau of Plant Industry, USDA, Washington, DC,
Aug. 31. 2 p. Handwritten, with signature on hotel letterhead.
• Summary: “Dear Prof. Piper: Received the transportation
requests O.K.
“My trip this far has been one of the best soy bean trips
I have ever experienced. It is remarkable how interest in the
soy bean has increased throughout the northern and central
states. It is rather gratifying to note how the varieties sent
out by our office are taking hold. The Virginia especially is
coming into favor. Near Quincy, Illinois last week I saw an
eight acre field of the Virginia. It would average 6 feet easily
and was a pretty sight, and needless to say the grower is
mighty proud.
“The Morse variety which I thought was being grown to
only a slight extent is one of the coming ones. One county in
Missouri will produce about 7,000 bushels of seed of it this
season.
“Varieties at stations and in the hands of many growers
are somewhat of a mess. I think it would be an excellent idea
to publish either a departmental Bulletin or Farmers’ Bulletin
just on varieties, and if at all possible to have colored plates.
“Expect to visit the Meharry Farms at Tolono, Illinois,
tomorrow where they have 170 acres of soy beans for seed.
“Thursday I leave with Prof. Hackleman by auto for
Camden, Indiana, for a visit to the famous soy bean farms of
the Fouts Bros. They call it ‘Soyland.’ Will probably reach
Washington Sunday Sept. 5. Very truly yours.”
Note: This is the earliest document seen (Oct. 2012) that
mentions “Soyland.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#2 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: The Beardsley [hotel],
Champaign, Illinois.
943. Rindl, M. 1920. Vegetable fats and oils. IV-V. Semidrying oils. Soy bean. South African J. of Industry 3(6):51831. June; 3(8):742-49. Aug. [29 ref]
• Summary: These are 2 installments of a series of articles
on vegetable fats and oils, forming a Report to the Advisory
Board of Industry and Science on Vegetable Oils, Fats, and
Waxes. Soybeans are considered among the semi-drying
oils. Contents of Part I: Introduction. Early [soybean]
experiments in South Africa. Botanical characters. Varieties.
Germination. Inoculation. Technique of inoculation. Soy
beans as a rotation crop for maize. Comparison of soy beans

and cowpeas. Storage of seed. The soy bean as human food.
Vitamines. Soy-bean [food] preparations: Soy-bean milk,
soy-bean curd [tofu], the soy bean as a vegetable (baked,
boiled, roasted, green beans [green vegetable soybeans],
soy-bean pulp (kara)). Soy-bean meal [soy flour and its
uses]. Fermented soy-bean products: Fermented boiled beans
(natto), ripened vegetable cheese (miso), the Chinese paste
chiang, soy-bean sauce (shoyu).
Contents of Part II: Oil content of seed produced in
South Africa. Quality of oil from South African beans.
Extraction of oils. Nature and composition of soy-bean oil,
and methods of treatment. Uses of the oil. Soy beans as
forage. Enemies of the soy bean. Method of shipment from
the East.
“The first systematic trials [with soy beans] were
initiated about 1903 at Skinner’s Court, on the Springbok
Flats, and at the Natal Experiment Farms, Cedara, Weenen,
and Winkle Spruit. These latter were continued until the
season 1910-1911 when the field trials referred to above [by
the Transvaal and Natal Departments of Agriculture] were
carried out by the Department of Agriculture in conjunction
with Messrs. Lever Bros. and a large number of farmers” (p.
519).
The best yields during the 1910-11 season at the three
Natal Experiment Farms were: At Cedara: Haberlandt 2,000
lb/acre. Winkle Spruit: Mammoth Yellow 1,191 lb/acre.
Weenen: Mammoth Yellow 1,400 lb/acre.
“Method of shipment from the East. The beans are
shipped in bags, vessels are well dunnaged, and a large
number of wooden pipe ventilators are placed in the ships’
holds to keep the cargo from getting heated. The beans, on
a long voyage from Eastern Asia to Europe, being liable to
sweat, are sometimes dried before shipment.”
Tables show experimental yields and chemical
compositions of soy beans from different countries and soyrelated products. A diagram (outline-form) shows the various
ways in which plants and seeds of soy beans are utilized.
Note: This is the earliest English-language document
seen (April 2013) that uses the term “soy-bean curd” to refer
to tofu. Address: Ing. D., Prof. of Chemistry, Grey University
College, Bloemfontein [Orange Free State, South Africa].
944. Lafayette Journal Courier (Indiana). 1920. Soybean
raising advocated at large meeting: Growers from five
middle western states convene at farm of Fouts Brothers.
Sept. 4. p. 4, cols. 4-5. Saturday evening.
• Summary: “(Special to the Journal Courier) Delphi,
Indiana, Sept. 3–Soybean growers from middle western
states, Indiana, Illinois, Wisconsin, Michigan and Ohio,
attended the first annual corn-belt meeting of soybean
growers held today at the Fouts Brothers farms in the east
part of Carroll county. Nearly 1,000 persons attended the
meeting, some driving machines as far as 150 miles in order
to be here. All sections of Indiana were represented.
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“The meeting was called for the purpose of discussing
methods of seeding, cultivating, and harvesting soy beans
and also for the purpose of standardizing varieties as much
as possible. It finally was agreed that Ito San should be the
standard variety for planting with corn, especially where an
early variety was needed, and that Hollybrook or Mongol,
commonly known as Early Yellow, was best adapted to this
state for a late variety. Efforts will be made by the soybean
growers to have most of the crop in this state planted from
one of these two varieties, depending on what the beans are
to be used for.
Morning inspection: The morning program was given
over to an inspection of the soybean fields on the Fouts
farms, where 100 acres are being grown for seed purposes
and 150 acres more are being grown with corn for hogging
or lambing down. The visitors also were given a trip through
the community to see the large number of soybeans being
grown.
“Following a big dinner, at which baked and parched
soybeans were served free by the Fouts brothers, pioneer
soybean growers in this state, the afternoon program
opened with an address by Prof. C.L. Christie, director of
the agricultural extension and experimental departments at
Purdue university.”
Note: This is the earliest English-language document
seen (Dec. 2012) that contains the term “parched soybeans.”
It probably refers to dry roasted soybeans.
“’There are about 200,000 acres of soybeans in Indiana,
less than one acre to every farm in the state,’ he said. ‘When
we consider that an acre of soybeans puts back from 40, 60,
80, and sometimes 100 pounds of nitrogen into the soil, we
sometimes wonder that they are not being grown much more
widely than they now are. Thus, they are doing something
for the soil. They also help solve the labor problems by
letting hogs and lambs and sometimes cattle harvest the
crop.’
“’One of the biggest problems which the next
administration will have to face will be the agricultural
problem,’ he said.
“’Sometimes, folks are going to wake up to the fact that
they cannot pay a man in a factory four or five times as much
as a farm hand gets and still keep these men on the farm. If
the big proposition now going on of building up industrial
centers at the expense of the country is halted somewhere
within a reasonable time, the problem will solve itself by
forcing many of the men in the city back to the country in
order for them to live at all.’
“Modern homes: He urged construction of more modern
homes or the modernising of farm homes as one of the best
means to maintain a permanent set of people on the land.
“Wallace E. Hanger, of Ohio State Agricultural college,
discussed the outlook for the soybean business in Ohio. He
estimated only 10,000 to 15,000 acres in the state.
“Dr. W.L. Burlison, of the University of Illinois, told of

the effects of soybeans on the yield of corn in experimental
work in his state. Results obtained over the last five years,
he said, showed that the loss on the corn yield averaged
6.7 bushels per acre, but that the yield of beans, with
considerably more per bushel, as 5.4 bushels per acre, which
more than offset the corn loss. He also urged standardization
of varieties.
“George Briggs, of the University of Wisconsin, told
of methods used in handling soybeans in his state, declaring
that farmers there were interested in it as a means of
lowering the cost of milk production. He discussed various
phases of the business. E.C. McGee [sic, Megee], of the
Michigan Agricultural college, told of the soybean industry
in Michigan.
“’Soybean Bill’: William Riegel of Tolono, Illinois,
known as ‘Soybean Bill’ in Champaign county, where he
manages 800 acres for A.J. [sic, A.P.] Meharry, of Attica,
Indiana, discussed methods of growing the beans in his
state. C.B. Newton, a grower at Bowling Green, Ohio; Guy
McKinnis, of near Indianapolis, discussed growing and
harvesting problems, and I.J. Matthews, Winamac, county
agricultural agent in Pulaski county, gave cost of production
figures for the crop, showing that it took at least $43.79 per
acre to produce them. Taylor Fouts, one of the brothers,
discussed methods employed by himself and two brothers in
seeding, cultivating and harvesting their crop.
“All three men were former students at Purdue
university, Taylor having been graduated in 1902. One
brother, Noah, was a student there in 1885-86 and another
brother, F.E., in 1888.
“Plans were made for a similar gathering in 1921, which
may be sent to another state, as the first one was held in
Indiana. The meeting today was arranged by W.A. Ostrander,
of the soils and crops department at Purdue, and County
Agent A.L. Hodgson, in co-operation with Fouts Brothers.”
Note 2. This is the 2nd earliest document seen (Oct.
2012) describing this historic conference.
Note 3. This is also the earliest document seen (Oct.
2012) that mentions W.A. Ostrander in connection with
soybeans.
945. Market Reporter (The) (USDA). 1920. Soy bean seed
of early kinds in great demand: Supply limited–Opportunity
for farmers to conserve crop and market surplus. 2(10):154.
Sept. 4.
• Summary: “The commercial supply of early maturing
varieties of soy beans in the United States is only about 25
per cent of that required for planting the acreage in northern,
central, and northeastern States. In other words, about 12½
per cent of the acreage annually planted to soy beans is in
northern latitudes where only the earlier varieties will mature
seed, while only about 3 per cent of the commercial supply
is of such early varieties. The one outstanding reason for this
shortage is that the crop is not saved for seed and offered on
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the market. The result is that the greater percentage of the
acreage must be planted to the last southern-grown seed.”
“Investigations of the Bureau of Markets show that of
the total quantity of soy beans required for seed in the United
States, 25 per cent is retained for use on the farms where
produced, 10 per cent is obtained by farmers direct from
growers, and 65 per cent is obtained from various dealers.”
“During the spring of 1920, early maturing varieties of
seed soy beans sold at Chicago [Illinois] and Minneapolis
[Minnesota] at $18 to $20 per 100 pounds wholesale. Dealers
scoured the country for stocks but were unable to find
sufficient to meet the demand even at these abnormally high
prices. The result was that many farmers in the Middle West
were forced to plant southern-grown Mammoth Yellows
which were selling at around $9 per 100 pounds, but which
could not be expected to mature seed except in the southern
half of the country. Will a similar condition prevail in 1921?
It depends largely upon whether or not growers conserve
this year’s production and market their surplus for seed.”
Address: Bureau of Markets, Washington, DC.
946. Wisconsin Agricultural Experiment Station, Bulletin.
1920. Vitality of soybean nodule bacteria in soils. No. 319. p.
26. Sept.
• Summary: This Bulletin is titled “Experiments in
Farming,” by H.L. Russell and F.B. Morrison.
“Fields once inoculated with nodule-forming bacteria
from soybeans do not require reinoculation under ordinary
conditions. Experiments carried out this last year by Mr.
Albertz indicate that soybean nodule bacteria are capable
of living under field conditions for a period of 17 years. In
1902 a field on the Hill Farm was planted to soybeans (Early
Black). This season Ito San variety was used, the seed being
planted upon a portion of the same field that had been earlier
occupied with soybeans. An examination of roots made
during the summer showed no nodules on that portion of the
field which had never grown soybeans, while all of the plants
examined on the other portion of the field had nodules.”
947. Wisconsin Agricultural Experiment Station, Bulletin.
1920. Soybeans, a staple crop for sandy lands of upper
Wisconsin. No. 319. p. 20-21. Sept.
• Summary: This Bulletin is titled “Experiments in
Farming,” by H.L. Russell and F.B. Morrison.
“Extensive tests and breeding work with soybeans
have brought out very clearly that this plant, though one of
comparatively new introduction, is destined to be grown
as a staple crop on our sandy land. By means of variety
tests and selection of pure-line strains, varieties have
been obtained which are adapted to northern Wisconsin
conditions. Abundant crops of seed, hay, and silage can
be secured each season. Yields reported by the Agronomy
Department in 1919 ranged from 32 to 45 bushels of seed an
acre. With linseed oilmeal selling at $72 a ton the possibility

of growing soybeans as a concentrated feed for cattle looks
very promising. The fact that soybeans can best be matured
on sandy lands makes the crop of extreme value for this soil
type. Thousands of acres of such soils in central and northern
Wisconsin can be made to produce good crops of this
valuable plant and thus add greatly to the agricultural wealth
of the state.
“Of the varieties tested, the Pedigree No. 1 strain of the
early black [Early Black] has given the best results as an
average. Seed of this variety has been widely disseminated
and is available in considerable quantities. It is estimated that
from 3,000 to 5,000 bushels of this strain has been grown in
1919 by farmers in the northern and central sections of the
state.”
948. Morse, W.J. 1920. Re: Otootan soy bean variety and
Everett Seed Co. Letter (memorandum) to Mr. R.A. Oakley
[USDA, Washington, DC], Oct. 9. 1 p. Typed, with signature
on letterhead.
• Summary: “Dear Mr. Oakley: With reference to the
attached letter from the Everett Seed Company [Macon,
Georgia] inquiring whether or not the Department would be
interested in buying seed of a new soy bean, will say that
they refer to the Otootan.
“The Otootan is not new by any means as it was brought
into this country several years ago by Professor C.K.
McClelland, Agronomist of the Georgia Experiment Station,
Experiment, Georgia. It has been tested out by nearly all
the southern experiment stations and, although it gives a
heavy crop of seed and a very good yield of forage, it has not
proved to be any wonder bean.
“The claims put forth by the Everett Seed Company
in the first paragraph of the attached letter are rather
extravagant and in my opinion the Otootan is not superior to
the Biloxi. In a recent letter from Prof. John R. Fain of the
Georgia Experiment Station, Athens, Georgia, it is stated that
neither the Biloxi or the Otootan varieties are outstanding
with them yet although he states, ‘we have more hope for the
Biloxi than for the Otootan.’
“Furthermore, regarding this letter I note that only two
men in the United States have had them up at all until this
season.
“I am planning to visit Mr. G.A. Swan of Biloxi,
Mississippi, who has a very considerable acreage of this
crop. Very truly yours,...”
Note: This is the earliest document seen (May 2012) in
which W.J. Morse gives his title as Agronomist; previously
he was “Assistant Agrostologist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
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Univ., March 2012. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
949. Hackleman, J.C. 1920. Re: Soybean varieties. Letter
to W.J. Morse, Forage-Crop Investigations, USDA,
Washington, DC, Oct. 13. 2 p. Typed, with signature on
letterhead.
• Summary: “Dear Mr. Morse: I want to thank you for
your haste in answering our letter and identifying the three
samples of beans. I am sending these to Mr. Walworth this
morning together with a copy of your letter. Mr. Walworth
has something interesting in his county in connection with
this bean which he calls Medium Yellow but which we
have both designated as typical Ito San. He tells me that it
is distinctly later than some of the other so-called Medium
Yellow which he has in the county, is making more total
growth and will make considerable more seed.”
“Remember, we want help to recast our entire soybean
work. We will want you to help us locate pure seed of all of
our varieties that we have in the test as there is nothing there
that is not mixed with at least one and for the most part three
or four different varieties. Dr. Burlison told me some time
ago that he wanted me to take charge of the soybean work
and recast it for all of the state. So I am depending on you to
help me locate pure seed of the varieties needed.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#3.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
950. Morse, W.J. 1920. Re: Report of inspection trip to
Georgia, Alabama, and Mississippi. Letter to Prof. C.V.
Piper, Washington, DC, Oct. 22. 4 p. Handwritten, with
signature on hotel letterhead.
• Summary: Morse is writing from Biloxi, Mississippi.
“Dear Prof. Piper: I went out to Prof. Tracey’s place today but was unable to see Mr. Cook. It was thought that he
would not be back until evening. I will not get a chance to
see him tomorrow as Mr. Swan calls for us early tomorrow
morning and no doubt will spend the entire day with him on
his plantation near Lyman [Mississippi]. It looks as though
some of the seed of Alysicarpus had been gathered but there
is considerable more mature.
“I had occasion to see plots of the Otootan soy beans
at Athens, Georgia, and Auburn, Alabama. At the Georgia
station Mammoth Yellow and a few others excelled it in yield
of seed. At Auburn it stood erect and was about five feet
high. It seemed to be though as rather shy in seed. At both

places, the fault of broken branches was much in evidence.
I understand the Hastings Seed Co., Atlanta, and the Everett
Seed Co., Macon [both Georgia] are pushing / furnishing [?]
it rather strongly.
At Auburn, Alabama, I found things much upset.
Couldn’t find any one as the entire agricultural building was
thoroughly gutted by fire the fore part of the week.
“Here at Biloxi I went in a coffee roasting establishment
to observe the process. Was rather interested in seeing how
they got rid of the fumes in the process of roasting. In talking
with the manager of the company about the possibilities of
roasting soy beans for coffee he was very much interested.
I promised to send him some of our Mammoth Yellow seed.
He said he would roast the beans and send us some samples.
I told him about the high oil content of the soy bean but he
said the fine grade coffee beans ran from 15 to 18 per cent
oil.
“Mr. Oakley has a large quantity of Mammoth Yellow
seed which is of low germination. Could you not send this
company a bushel of that seed for roasting. The address is:
“Columbia Coffee & Tea Co., 118 E. Howard Ave.,
Biloxi, Mississippi.
“It is quite possible that we can get something started
with them although at the present time it is a small concern. I
understand they are to enlarge in the near future.
“At the Florence, South Carolina, substation, the
superintendent told me he considered the Victor cowpea the
best it had ever grown. At Monetta, South Carolina, it looked
fine and will produce an abundance of seed although I was
told other varieties in that section would not give many peas.
“Will be with Mr. Greene at McNeill Monday. Very truly
yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: The Kennedy [Hotel], John
J. Kennedy, proprietor, Opposite L&N Depot, Biloxi,
Mississippi.
951. O’Brien, Harry R. 1920. A visit to Soyland: Enthusiasts
say this wonder crop fills a gap in Corn Belt rotations.
Country Gentleman 85(44):11, 30. Oct. 30.
• Summary: The article begins with the lyrics to a song in
praise of soy beans:
“Oh, my name is Soja-bean; its a good name, don’t you
see? / And we’re growing soy beans to get along. / They are
good for lambs and piggies and for all you folks and me, / So
we’re growing soy beans to get along.
Chorus: Soy beans, oh soy beans, we are growing
soy beans to get along. / Soy beans, oh soy beans, we are
growing soy beans to get along. / For the land’s sake grow
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more soy beans, in this Corn Belt, don’t you see? / ‘Twill
make fat pocketbooks and credits long. / But if you haven’t
any money, then we’ll let you have ‘em free, So you’ll grow
soy beans to get along.”
“Four middle-aged Indiana farmers stood up before
an audience of nearly a thousand people one day in early
September and sang, to the tune of Kindling Wood, the above
song. The four men who comprised this quarter, Taylor
Fouts, Garfield Todd, Vern McCloskey and J.E. [Jacob
Emmet] Kitchell, are all soy-bean growers, and they sang
with all the fervor of a choir at a Methodist revival meeting.
And like unto an old-fashioned revival meeting it was.
“But the church was the lawn at Soyland, the home of
Taylor Fouts, the one who wrote the song. The preacher was
W.A. Ostrander, farm crops extension specialist from Purdue
University. The head deacon was A.L. Hodgson, county
agent of Carroll County, Indiana.
As visiting talent there were assembled on the platform
Prof. G.I. Christie, director of the Purdue Agricultural
Experiment Station; Dr. W.L. Burlison, head of the
Department of Agronomy at the University of Illinois; W.J.
Morse, in charge of soy-bean investigational work for the
U.S. Department of Agriculture; and A.T. Wiancko, head of
the Agronomy Department of Purdue University.
“There were also George Briggs of the University of
Wisconsin–’Soy Bean Briggs, whose story appeared in a
recent issue of The Country Gentleman; Dean J.H. Skinner,
of the College of Agriculture at Purdue; Prof. Wallace E.
Hanger, from Ohio State University; J.C. Hackleman, of

the University of Illinois; C.R. Megee, from the Michigan
Agricultural College; and Dr. R.S. Smith, head of the
Soil Physics Department, from the University of Illinois.
There were county agents there by the dozen, including I.J.
Matthews, of Pulaski County, Indiana; C.H. Oathut, from
Champaign County, and I.S. Brooks, of LaSalle County,
from Illinois; and C.G. Fiedner, of Williams County, Ohio,
who had driven 150 miles in an auto to be present at the big
gathering.
“For audience, there were nearly 1000 farmers and
their families, assembled from at least six states...: Ohio,
Michigan, Wisconsin, Kentucky, Illinois, and Indiana.
“The occasion was a Corn Belt soy-bean conference
held on the Fouts’ brothers’ farms at Camden, Indiana,
south of Logansport, by the extension department of
Purdue University in cooperation with the Carroll County
Farm Bureau and Fouts Brothers. The purpose was for
the leading soy-bean growers of the Middle West to get
together, become acquainted, exchange ideas as to growing,
handling and marketing soy beans and, if possible, lay the
groundwork for an Indiana organization, and perhaps a Corn
Belt organization, that would work toward standardization
of varieties and business methods in a wider distribution of
good seed... If we are to believe what we heard, the soy bean
is destined to sweep the country... Speakers declared that it
was destined to become the second biggest crop in America,
second only to corn.”
“It was particularly fitting that this meeting should be on
the farms of the Fouts brothers. For these three men, pioneer
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growers, have been the means of setting the whole country
for miles round to growing the beans until at least seventyfive per cent of the farms in Carroll and Cass counties have
beans on them–10,000 acres in Cass County and 4000 acres
or more in Carroll County–this year.
“So firmly convinced are the Fouts brothers that their
salvation lies in soys that they have built their whole system
of farm management round the crop.
“They bake ‘em and feed ‘em to the children. They roast
‘em and eat ‘em in place of salted peanuts. For at the dinner
which was served by the good ladies of the Presbyterian
Church there were baked soy beans and parched soy beans
furnished, with the compliments of Fouts Brothers, sufficient
for the whole crowd. They tasted right good too.”
Taylor Fouts, the youngest son, heard about soy beans

while at Purdue University. “So when he came home and,
in 1903, went to farming on the home place for himself, he
put out some beans and began to talk them up to his brothers
and neighbors. He began in a small way. His brothers planted
beans also” [starting in 1908]. His neighbors thought the idea
of trying to grow beans by the acre was crazy. “They just
laughed at Taylor Fouts and his fool notions–his high-toned
college ideas.”
“But the three brothers stuck to it. Their crops grew
larger in yield. The neighbors saw the Fouts lambs top the
market and bring special fancy prices year after year. So
gradually the soybean idea soaked into the heads of the
farmers round that part of Indiana, and they began to grow
the beans too.
“On our trip we first drove round Soyland, the 160-acre
farm of Taylor Fouts. Next came the 225-acre farm of Noah
Fouts, and then the 160-acre farm of Finis E. Fouts, where
the same characteristics were noticeable.
“In the fields where soys were grown with corn, the corn
was tall, green and thrifty looking. But across the road, in
fields on exactly the same soil, corn without the soys was not
nearly so tall; it was somewhat fired and of a sickly-yellow
color.
“The three brothers own separate farms and are not in
any partnership except that they pool their soy-bean seed and
sell it under the name of Fouts Brothers.
“Last year round 2000 bushels of beans were sold for
seed at an average of about eight dollars a bushel. They
averaged twenty-six bushels to the acre.”
“The Ito San seemed to have no opposition for being the
best smaller, early variety and for hogging or lambing down.
Fully half of the men present were in favor of the Hollybrook
for a larger, later variety that could be grown for seed. Others
spoke up for the Mongol, which was decided by the experts
to be practically the same as the Hollybrook. All told, there
are only about thirty or forty good varieties.
“The enthusiasm of all the soy-bean growers present
at this meeting cannot be described. Soy beans to them
are a wonder crop destined to work a change in Corn Belt
agricultural rotations, particularly on the lighter types of
soils, and run alfalfa a close race. For the soy bean furnishes
hay. It provides a good concentrate as well as silage. It
makes the land more fertile. Finally, it seems to put pep and
optimism into the growers.”
Photos show:
(1) “The conference crowd lining up for a soy-bean
dinner” beside a big white barn on which is painted
“Soyland–Taylor Fouts.”
(2) The three Fouts brothers (from left to right): Taylor
(owns a 160 acre farm), Finis E. (160 acre farm), and Noah
(225 acre farm); they are standing in front of a large sign that
says “Soyland–Taylor Fouts.”
(3) People in a rowboat on a large pond, with many
ducks on the water, in Noah Fouts’ front yard.
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Note 1. This is the earliest document seen (Oct. 2012)
which states that Taylor Fouts has “Soyland” written on a
large sign on his barn.
Note 2. Jacob Emmet Kitchell, a physician in Deer
Creek, was a relative of the Fouts family. He was the brother
of Finis Fouts’ second wife, Louanna Kitchel.
952. Morse, W.J. 1920. Re: Sending canned soybeans for
use as a green vegetable. Letter to J.C. Hackleman, Illinois
Agric. Exp. Station, Urbana, Illinois, Dec. 1. 1 p. Typed,
without signature (carbon copy).
• Summary: “I am sending you today one can each of the
Easy Cook and Hahto varieties of soy beans.
“These beans were picked, grown, and canned at the
Arlington Farm, Virginia, during the past fall. No doubt I
have talked with you concerning the use of the Hahto and
Easy Cook for use as a green vegetable, that is, in the same
manner as you would use green peas or green limas.
“I will be very glad to have you try these two varieties
out and report to me your opinion of them as a food. I have
planned to write Dr. Burlison but instead of writing another
letter I will simply say that I am sending two more cans of
these beans which I wish you would give to Dr. Burlison and
obtain his opinion as to their merits.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#3.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
953. Wessling, Hannah. 1920. Baking in the home. Farmers’
Bulletin (USDA) No. 1136. 40 p. Dec. See p. 26-27.
• Summary: Soy-related recipes (p. 26-27) include: (1) Corn
meal and wheat-flour muffins. Soy beans are discussed as
an alternative source of flour. “In a number of the Southern
States soy beans or peanut flour may be obtained, which is
made by grinding the press cake left over after expressing
most of the oil from soy beans or peanuts. These flours are
very nutritious, and when mixed with an equal amount or
more of wheat flour, produce rich and appetizing breads. If
the peanut flour be lightly browned or parched in the oven
before using, it will yield a product of better flavor. If these
flours can not be purchased, the housewife may prepare
the meals herself. Clean, dry soy beans may be ground in
an ordinary food chopper or hand mill such as is used for
preparing chicken feed. The coarse bran should be sifted
out and the remaining meal ground to desired fineness. The
Mammoth Yellow or Haberlandt varieties of soy beans are
especially desirable for this purpose.
(2) Soy-bean muffins; “1 scant cup soy bean meal

or flour” is used with 1 cup wheat flour. (3) Peanut-flour
muffins; “Proceed as for soy-bean muffins, using peanut
flour in place of soy-bean flour or meal. (4) Corn-flour
muffins; ditto. (5) Buckwheat muffins; ditto.
Peanuts are also discussed in recipes for: Peanut bread
(p. 13-14). Peanut biscuit (p. 23). Peanut-butter biscuit
(p. 23). Peanut cookies (p. 39). Address: Asst. in Home
Demonstration Work, Office of Extension Work S.
954. Wing Seed Co. 1920. Price list for 1921 (Mail order
catalog). Mechanicsburg, Ohio. 48 p. 25 cm. [33 ref]
• Summary: This price list appears to show that the company
has suffered a major decline since 1920–despite the
statement on the cover that the company doubled its entire
business last year. Large, bold letters at the top of the cover
state: “Important–This price list cancels all prices in 1920
catalog.” The first page, titled “A catalog every other year,”
begins: “Owing to the extreme cost of paper and printing,
we have definitely decided from now on, to issue a catalog
only every other year... We have a moderate number of 1920
catalogues left over from last year. We will send these where
they are most needed as long as they last, but we are printing
no new catalog this winter. In 1921 we will print a new one
and will try to make it so attractive in every way that you
will want to keep it for two years.” Many seeds listed in the
1921 catalog are no longer available.
Only one soy bean variety is now offered, Wing’s
Mikado (p. 13). “One of our own originations.” No price is
given in the catalog.
On page 33 are listed Standard Inoculating Bacteria
(“The guaranteed legume inoculator”–for soy beans and
other legumes), 15 books on agriculture (incl. 4 by Joseph
E. Wing), 14 books on vegetables, and 4 books on growing
flowers.
In “Introduction to the flower department” (p. 15),
Charles B. Wing notes that his mother was a lover of flowers
and 25 years ago grew them everywhere. But “there is
simply no comparison between any of these varieties and the
perfect specimens that the hybridists have given us today.”
Hybrids are miracles. Address: Mechanicsburg, Ohio.
955. [Archival file on soybeans in Cuba: Docket (Legajo)
2, files 1-10]. 1920-1946. Santiago de las Vegas, Cuba:
Department of Agriculture (Departamento de Agricultura).
Unpublished documents. [Spa]*
• Summary: This is a 3½-inch thick stack of ten bound,
unpublished reports and collections of papers. File 1.
Information concerning the soybean (frijol soya), with
analysis of the seed and soybean products during the years
1920, 1933, 1934, 1936, 1939, 1942. The first page is an
analysis (conducted in 1920) of the oil and water content
the following soybean varieties listed in ascending order of
oil content: Blanca (17.5% oil, 10.40% water), Amarilla,
Negra, Wilson Five, Pekin [Peking], Early Brown, Gigante,
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Virginia, Arlington, Black Eyebrow, Hahto, Biloxi (19.40%
oil), S.P.I. 40125 (19.60% oil, the highest). Many analyses
from later years are also given.
File 2. Correspondence concerning soybeans from 1934
to 1946.
File 3. Donations of soybean seeds from 1928 to 1936,
sent from the Cuban Department of Agriculture (Agricultural
Experiment Station at Santiago de las Vegas) to farmers
in Cuba. By March 1933 two-pound packets of unnamed
soybean varieties were being sent to quite a few farmers. By
1934 ½-pound packets of each of 5 named varieties were
being sent to farmers.
File 4. Donations sent out in 1937. File 5. Donations in
1938-1940. File 6. Donations in 1941-1946.
File 7. Information on the industrialization of soya in
Cuba during the years 1936-1941. Includes various letters to
and from companies, including the Ford Motor Co. and the
Compania Nacional de Aceites (both in Havana, each letter
is cited separately). On 30 Jan. 1940 some 40 pounds of
soybean meal were sent for use as pig feed.
File 8. Information on soil inoculated with bacteria for
the cultivation of soybeans during the years 1933-38, 1940,
1941, 1943, 1945.
File 9. Soybean varieties in Cuba during the years 1930,
1935, 1937, 1938, 1942, 1943. A document dated 15 Jan.
1937 (cited separately) lists 18 soybean varieties that have
germinated in Cuba owned by the Cuban Department of
Agriculture. In the museum are six varieties that have not
germinated in Cuba. A similar list dated 18 Nov. 1938 (cited
separately) shows 23 soybean varieties in Cuba; twelve of
these are not found in the list of 15 Jan. 1937. A list dated 24
June 1942 gives 34 soybean varieties actually cultivated in
Cuba.
File 10. Various businesses related to soya during the
years 1933-1946. Includes letters to Ing. Antonio Portuondo
from E.F. Johnson of Purina Mills and from W.J. Morse of
USDA (each dated 1938, and cited separately). Address:
Cuba.
956. Calvino, Mario. 1920. La soya [The soybean]. Informe
de la Estacion Experimental Agronomica (Santiago de las
Vegas, Cuba). Part 15. p. 179-92. For the years 1918-19 and
1919-20. [2 ref. Spa]
• Summary: Lists and describes briefly nine soybean
varieties received from the office of new plant introduction
of the U.S. Department of Agriculture (“A magnificent
collection of varieties.”) and four varieties already owned by
the Station in Cuba. They were first planted in March 1919
(a second lot of four of these varieties were planted at this
time–Wilson Five, Peking, Black Eyebrow, and Amarilla
Nakasawa) and again in August 1919. The varieties and their
yields (in kg/ha) in descending order of yield for the first
planting are as follows: Pekin [Peking] (1435.9 + 790 / -).
Early Brown (1153.9 / -). Biloxi (1153.9 / -). Virginia (923

/ -). Unknown (976.6 / -). Black Eyebrow (1153.9 + 1140 /
-). Wilson 5 [Wilson-Five] (920.5 + 1230 / 277.7). Arlington
(820.5 / -). Soya S.P.I. 40125 (615.3 / -). Barket [Barchet]
(513.0 / -).
The four varieties already owned by the station and their
yields during these first two plantings were: (1) Amarilla
Nakasawa / Nacasawa (from Mr. Nakasawa of Japan; 897.4
+ 1100 / 1375). (2) Gigante (imported from the USA; 551 /
-). (3) Negra. “This is not a variety name. Rather this seed
came mixed with other seeds. We noted some of these plants
in our fields and we propagated them.” Note: This is said to
have been the first Cuban soybean selection. (4) Hahto, from
the USDA. “This is the most interesting soybean variety
for Cuba for use as either green seeds (grano verde; green
vegetable soybeans) or whole dry seeds (1000.0 / -).
For each variety the following information is given.
Color of seed, date of start of germination in petri dishes
(14 March 1919) and laboratory temperature, percentage
germination, number of days to germination in lab, date of
germination, date of harvest in fields (9 June 1919), yield,
observations. There is a special section on the Hahto variety;
sown on 10 June 1919, it yielded 1,000 g/ha. A table (p. 190)
shows the nutritional composition of 12 the 13 varieties (all
but Negra). Hahto had the highest protein content (39.12%
protein, 11.90% water, and 17.36% fat), whereas S.P.I. 40125
had the highest oil content (28.91% protein, 10.60% water,
19.60% oil). A second such table (p. 191) shows assimilable
nutrients of all 13 varieties.
The article concludes: “According to Dr. E. Babe, Chief
of the Dept. of Chemistry at Santiago de las Vegas, in China
and Japan the soybean is used to prepare very nutritious
foods including a special bread for diabetics and a milk that
is widely appreciated.” Note: Dr. Babe, who never went
to Asia, is said to have acquired this information from the
literature on soybeans.
Photos show: (1) A field of variety trials in 1919.
(2) 11 soybean varieties, with 10 samples of seeds from
each variety. (3) A field of mature Biloxi soybeans. (4) An
uprooted Biloxi soybean plant. (5) The Hahto soybean: Pods,
green seeds, and dry seeds. (6) An uprooted Hahto soybean
plant with many pods.
Note: This is the earliest Spanish-language document
seen (June 2009) that uses the term grano verde to refer to
green vegetable soybeans. Address: Delegate of the Secretary
of Agriculture, Commerce, and Labor, and Acting Director,
Cuba.
957. Henderson (Peter) & Co. 1920. Henderson’s farmers
manual (Mail-order catalog). New York, NY. 16 p.
• Summary: In the section on “Henderson’s tested farm
seeds” is a subsection titled “Early Green Soja or soy beans”
(p. 14) which is a condensed version (less than half the
size) of subsection by the same title in the 1916 catalog. A
portion of the same photo (about one-third the size) appears
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to the left of the text. Prices have increased by about 50%.
“Price, 20c. per lb.; $2.25 per peck; $8.00 per bushel, 60 lbs.;
10-bushel lots, $7.90 per bushel.”
Note: The soja bean appears at three places in the index
to this 1920 manual: (1) Beans, Soja. (2) Glycine hispida–
See Soja Bean. (3) Soja Bean or Soy Bean.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 and 37 Cortland St., New York, New York.
958. Lipman, Jacob G.; Blair, Augustine W. 1920. Report
of the Department of Soil Chemistry and Bacteriology. New
Jersey State Agricultural Experiment Station, Annual Report
40:331-51. For the year ending June 30, 1919. See p. 346-48.
• Summary: The section titled “The continuous growing of
wheat and rye with and without a legume as green manure,
1918” (p. 346-48) states: “On July 17, 1917, plots 70 and
71 were disked and seeded to Ito San Soybeans at the rate
of 2 bushels per acre. A fair stand was secured, but much
crabgrass came up among them and somewhat interfered
with the growth.” Table 4 (p. 348) shows that the yields of
grain and straw for both rye and wheat were greatest when
they were followed by soybeans used as a green manure
crop–45% greater than for wheat alone and 38% greater than
for rye alone. Address: 1. Soil Chemist and Bacteriologist; 2.
Assoc. Soil Chemist. Both: New Brunswick, New Jersey.
959. Scott (O.M.) & Sons Co. 1920. Scott’s soy bean
catechism. Marysville, Ohio. 1 p. 26 cm.
• Summary: This 1-page seed catalog is printed with dark
brown ink on beige paper.
“The growing of soy beans has long since passed the
experimental stage. Their adaptation to all parts of the
country and their value and place in agriculture, apparently
surpassing all other legumes, has been determined. Their
high feeding value and their usefulness as soil improvers
make them valuable additions to our list of field crops and
they merit a hearty welcome from every farmer. They furnish
the richest feed and improve your land while producing it.
We believe that we are the largest distributors of northern
grown soys in the country. We can at all times furnish most
varieties. However as there is an extraordinary demand this
season, please give first and second choice when ordering.
Many varieties are much alike. We not have several kinds not
named here. The Early Brown is exactly the same as the Ito
San, except that it seems to be hardier and is more plentiful.
We advise ordering Early Brown. Owing to the great
difference in price the Mammoth Yellow is an especially
goof bargain this year.
“1. What is this soy, or soja bean? The soy bean is an
erect, rather hairy, leguminous plant, somewhat resembling
the ordinary field bean. It has been cultivated in China for
more than 5000 years.
“2. What use is made of this crop? In extent and variety

of uses, the soy bean is one of the most important legumes in
Asiatic countries. At the present time, in the United States, it
is most largely grown for forage, although the soy bean and
its products are now being used in a large number of other
ways.
“3. Why should I grow the soy bean? It is a legume,
therefore a nitrogen gatherer. It produces a large yield
of seed, an excellent quality of forage that is relished by
all farm animals, is easily grown for harvest, is droughtresistant, and is practically free from insect enemies and
plant diseases.
“4. How far north can they be grown? In general, the
climatic adaptations are about the same as those for varieties
of corn. Varieties mature in from 100 to 145 days.
“5. What kind of soil does the soy bean require? The soy
bean will succeed on nearly all types of soil. The best results,
however, are obtained on mellow, fertile sandy loams, or
clay loams. On poor soils they make a satisfactory growth,
provided inoculation is present.
“6. How about an acid soil? Do I need to lime? The
soy bean thrives on soils that are too acid for the successful
culture of clovers. However, the application of lime has
invariably been found to increase the yield, both of forage
and of seed.
“7. Should soy beans be inoculated? Like all legumes
the soy bean can utilize the nitrogen of the air only through
the action of bacteria which produce nodules on the roots.
The soy bean will give good results without inoculation, but
in such case the nitrogen is taken directly from the soil and
the land is made poorer. Why impoverish the soil when by
means of inoculation the plant can get nitrogen from the air–
through the agency of legume bacteria?
“8. How inoculate? Natural inoculation does not occur
until the bacteria have been introduced into the soil. This
can be done by using soil from a field where soy bean plants
have previously produced nodules. The better and simpler
way, however, is by the use of pure cultures. Ask for “Scott’s
Bacteria–Questions and Answers.” Scott’s bacteria are
guaranteed to produce nodules. A dollar can is enough for a
bushel of beans.
“9. How should the seed bed be prepared? The same as
for corn. Like corn the soy bean readily responds to extra
cultivation. Plow early and deep. Harrow in the spring to
prevent growth of weeds. Disking is sufficient if the crop is
to follow wheat after harvest, provided the ground is fairly
mellow.
“10. When is the best time for planting? Soy beans may
be planted over a period extending from early spring until
midsummer, depending largely on the latitude and the use to
be made of the crop. In general the best time may be said to
be about that for corn.
“11. How deep should the seed be planted? About one
inch. If a crust forms before the plants are up, it is well to
break this with a weeder or light harrow.
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“12. What is the best method of seeding soy beans?
Under nearly all conditions soy beans should be grown in
rows 28 to 40 inches apart, and given about three cultivations
in order to keep down the weeds. When the crop is to be used
for forage and the soil is quite free from weeds, the soy bean
may be drilled solid or broadcasted. Use the oats feed of the
drill. Allow only every fourth spout to run when planting in
rows.
“13. How far apart in the row should the plants stand?
Plants from 2 to 4 inches apart in the row give the best
results.
“14. How much moisture does this crop demand? One
of the best qualities of the soy is that it is drought-resistant.
However, they are not sensitive to excess of moisture.
Drainage is not required.
“15. What variety of soy beans do you recommend?
The choice of varieties depends largely on the purpose for
which the crop is to be grown. For early hay and for hogging

off, or for following oats or wheat or for planting at the last
cultivation of corn to be used for fodder or for hogging off,
Early Brown, Ito San, Elton, Manchu and Black Eyebrow.
For a later (and larger) hay crop and for silage, Hollybrook,
Ohio No. 9035, Mongol, Haberlandt, Wilson, Sable, A.K.,
Morse, Mikado, Virginia, and Medium Green. For seed, in
the northern sections, Early Brown, Ito San, Manchu, and
Black Eyebrow. The Mammoth Yellows are very plentiful,
and cheaper than others. They can be used for hay, for silage,
or for soil improvement, but not for seed production except
in the south. In the lists above we try to indicate by the order
in which they are mentioned the ones we are surest of having
abundantly in stock. For instance, Hollybrooks, Ohio 9035’s,
Mongols, Early Browns, Ito Sans, etc., are more plentiful
than Virginias, Medium Greens, Black Eyebrows, etc.
“16. Can soys be used in rotations? Yes, they are the
most satisfactory legume, especially in short rotations. They
may be used as a whole season crop as in Corn, Soys, Wheat
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and Clover or Grass rotation; or they may be used as a part
season crop following small grain as, for instance, wheat.
“17. How can I have a legume in the ground all the
time? Plant soy beans with your corn. Soys alone the next
year for hay, pasture, or seed. Follow with wheat in which
you sow clover.
“18. Does wheat or rye follow soys well in a rotation?
Yes, and the ground needs no more preparation than when
wheat follows corn. The yield is greatly increased because of
the additional nitrogen stored in the soil by the soys and the
better physical condition in which they leave the ground.
“19. How much seed is required? Twenty to 30 pounds
to the acre if in rows. Sixty to 70 pounds broadcast or drilled
solid.
“20. When should soy beans be sown for hay? Any time
after the soil warms up in the spring. From the first of May to
the first of August.
“21. At what stage in the development of the plant
should the hay be made? Any time after the pods form up to
the time just before the leaves begin to drop off. At this stage
the largest yield and best quality of hay is obtained.
“22. What is the feeding value of this hay? Cut at the
proper time soy bean hay contains more digestible nutrients,
more carbohydrates than any other hay. Fed to dairy cows
the Tennessee Exp. Station found that it produced 12% more
milk and 18% more butter fat than alfalfa hay.” (Continued).
Address: [Seedsmen], Marysville, Ohio.
960. Smith, Longfield. 1920. Report of the Virgin Islands
Agricultural Experiment Station, 1919. Virgin Islands
Agricultural Experiment Station, Report. For the year 1919.
p. 1-16. See p. 13.
• Summary: This report begins (p. 1): “The Agricultural
Experiment Station of St. Croix passed into the hands of
the Federal authorities on January 1, 1919, at which time it
became the Virgin Islands Agricultural Experiment Station
(Pl. I, fig. 1), the activities of the station being extended so
as to cover the three islands, St. Croix, St. Thomas, and St.
John.”
In the section on “Leguminous crops” we read (p. 13):
“Trials were made during the year with a large number of
legumes, both for green-manuring purposes and for grain.”
These include Madagascar bean (Phaseolus lunatus), lyon
beans, velvet beans, the closely related Pachylobium bean,
and canavalia beans (Canavalia ensiformis). Plus: “The
trials of legumes for grain included soy beans, tepary, pinto,
mungo, Botor tetragonoloba, black Venezuelan beans, White
Navy, Mohawk, Long Yellow Six Weeks, Lima, Black Wax,
and some others.”
Note 1. This is the earliest document seen (March 2017)
concerning soybeans in U.S. Virgin Islands, or the cultivation
of soybeans in U.S. Virgin Islands. This document contains
the earliest date seen for soybeans in U.S. Virgin Islands, or
the cultivation of soybeans in U.S. Virgin Islands (1919).

The source of these soybeans was probably the Office of
Forage Crop Investigations, United States Department of
Agriculture, in the USA.
Note 2. The U.S. Virgin Islands consist of the three
main islands of St. Thomas, St. John, and St. Croix, and
about 50 islets. The total area is only 136 square miles and
the population in 1990 was 99,000. Brief history: Denmark
occupied St. Thomas in 1666 and 1672, St. John in 1684, and
St. Croix in 1733. In 1754 the three islands were established
as a Danish colony named the Danish West Indies. In 1867
and again in 1902 the United States made formal offers to
buy these islands from Denmark, but it was not until early
1917 that the purchased was finalized. The United States
took possession on 17 January 1917 and the islands were
now officially renamed the “The Virgin Islands of the United
States of America.” The formal transfer ceremony and
changing of flags took place on 31 March 1917.
Note 3. This document was found by Wayne Olson of
the National Agricultural Library. Address: Agronomist in
charge, Virgin Islands Agric. Exp. Station, St. Croix, Virgin
Islands, USA.
961. Wing Seed Co. 1920. Catalog (Mail order catalog).
Mechanicsburg, Ohio. 160 p. Illust. Index. 25 cm.
• Summary: This large (160 page), attractive seed catalog
shows a company flush with success. On the front cover is
a round color photo of an elegant flower garden. The back
cover contains a color photo of a boy playing with huge
pumpkins and squashes. The Introduction inside the front
cover states: “The season just past was the seventh since the
opening of our vegetable seed department, and each year
since we went into that business, we have at least doubled
the previous year’s results” in terms of dollar sales. And
the bulb business is growing even faster than the vegetable
seeds. Yet each year the company has spent only 25%
more on advertising its products. After the world war, the
worldwide demand for food is greater than the supply; so the
price of food, land, seeds, fertilizer, and labor are all high.
The section titled “Soy beans” (p. 51-53) begins: “The
introduction of Soy Beans into American Agriculture marks a
decided advance and we are proud of the fact that just as we
were the first to push Alfalfa in the Corn Belt, we were also
the first to push the Soy Beans in that territory. We are also
proud of the fact that after having tested all of the important
varieties sent out by the Government as well as secured
from other sources, there are, we believe, no other varieties
of beans sold in any larger quantities throughout the Corn
Belt, excepting those which we ourselves have been pushing.
Beginning fifteen years ago to grow these beans on a small
scale on our farm, we gradually acquired experience with
this plant,...”
“The Soy Bean is simply a wonderful plant and one that
is unique in American agriculture, combining good qualities
found in no other plant grown.”
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After discussing planting and cultivation, and harvesting
for grain, it lists the varieties it sells: Wing’s Mongol (very
similar to Wing’s Mikado [which is not listed], but matures
about a week earlier), Ito San, Mammoth, Wing’s Extra
Select Sable [good for forage or grain], Jet, and Wilson (for
forage). Note that the company now offers only one of its
own named varieties, Wing’s Mongol.
Photos show: A customer standing waist-deep his field
of “Soys.” Ito San. Wing’s Pedigreed Sable (both plants with
many pods and leaves).
Wing was also a pioneer in promoting melilotus (also
called sweet clover; p. 54). The index on the inside back
cover list the products in five categories: Vegetable seeds
(48 types), field seeds (30 types, including soy beans,
legumes, grasses, corn and wheat), flower seeds (132 types),
plants and bulbs (16 types), and miscellaneous (books on
agriculture {incl. 3 books by Joseph E. Wing}, fertilizers,
inoculation {incl. Nitragin and Mulford Cultures}, etc.).
Address: Mechanicsburg, Ohio.
962. Zavitz, C.A. 1920. Results of co-operative experiments
in agriculture. Ontario Agricultural and Experimental Union,
Annual Report 41:9-32. For the year 1919. See p. 11, 14-15,
21.
• Summary: In the section on “Spring crops, 1919,” a table
titled “List of experiments for 1919” (p. 11), under “Grain
crops” includes “Testing three varieties of Soy, Soja, or
Japanese beans–3 plots.” Note: Soy is never listed under
“Forage, fodder, silage and hay crops,” nor under “Culinary
[edible/food] crops” in this table.
The subsection titled “Soy beans” (p. 21) states: “The
past season has been more favorable for growing the Soy
beans than any one of the three previous years. Three
varieties of Soy beans have been distributed in each of
the past two years. The following gives the average yield
of threshed beans in bushels per acre per annum: Habara
[Habaro] 14.7; O.A.C. No. 81, 11.9; and Brown 10.7.
The Soy beans, when ground, are about equal for feeding
purposes to cotton seed meal. They are richer than any other
grain grown in Ontario and a small amount greatly helps the
meal ration, especially for dairy animals.” Address: Dr., Prof.
of Field Husbandry, O.A. [Ontario Agricultural] College,
Guelph [Ontario, Canada].
963. Piper, C.V. 1921. Re: Dr. Bigelow wishes to postpone
conference. Letter to W.J. Morse, [USDA], Jan. 10. 1 p.
Typed, without signature (carbon copy).
• Summary: “Dear Mr. Morse: Dr. Bigelow has just phoned
me that he wishes to postpone the conference on soy beans
and will advise by telephoning a date that will be convenient.
In the meantime I suggested it would be well for them to
examine the product that we wish to discuss, and I would
therefore suggest that you send him one can each of Easy
Cook and of Hahto green soy beans. Yours very truly,...”

Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge
[Bureau of Plant Industry, USDA, Washington, DC].
964. W.J. 1921. A soy-bean enthusiast. National Stockman
and Farmer 44(40):1191. Jan. 1.
• Summary: On July 10, the writer planted Ito San and
Early Brown soy bean varieties. The beans were cut with
a mower after the first frost, about Oct. 9, and they will so
well matured that they will make first-class seed. Owing to
the pressure of labor, this remote field of beans “received no
attention. Although they were drilled in rows, they were not
cultivated. The ground was comparatively free from weeds,
however. The purpose of planting the beans was to enrich
the soil, and we planned to plow this field and plant rye and
hairy vetch. The beans did so well they were harvested.”
The soy bean seems to stand the considerably acid soils of
Ashtabula county. It is important to inoculate them, which is
easily done with dirt taken from any soy bean field.
“Our soy beans are stacked near the barn. The pigs are
working around the bottom of the stack, and every animal,
horse or cow that gets near samples it as eagerly as a boy a
hidden frosted cake. Even the hens pick away at the pods for
a few beans. Beyond question the soy bean will go hand in
hand with another valuable legume, hairy vetch, which not
only withstands a degree of acidity but a wet, heavy soil as
well.” Address: Ashtabula county, Ohio.
965. Morse, W.J. 1921. Re: Soy bean oil. Letter
(memorandum) to Prof. C.V. Piper, Bureau of Plant Industry,
USDA, Washington, DC, Jan. 14. 2 p. Typed, with signature.
• Summary: “Dear Professor Piper: Concerning the request
of Mr. McRae relative to the soy bean and its new products
[such as “oil meal and flour”] as a basis for an industry to be
used in developing a community... Eastern North Carolina
strikes me as one of the best localities for the carrying out of
such an idea. At the present time North Carolina produces
over one-half of the soy bean seed of the United States. The
oil mills of that State have shown in previous years that it
is possible to utilize the soy bean for the production of oil
and meal without any great changes in the cotton oil mill
equipment. In the erection of a community mill no doubt
much could be learned from the experience of the several
cotton oil mills which have utilized soy beans extensively in
the past.”
“From statistics furnished by the Food Administration,
it was shown that soy bean oil is employed very extensively
in the manufacture of lard and butter substitutes and quite
largely in the manufacture of soap and paints. That the
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demand for soy bean oil in this country is very large is borne
out by the large importation of the oil from the Oriental
countries.”
Morse attaches a table showing the steady rise of
imported soy beans, soy bean oil, and soy bean meal since
1910. Large amounts of the meal are apparently being used
in the manufacture of feeds. The large quantities of soy beans
are quite likely being used, for the most part, by oil mills of
the Pacific Coast. Morse calculates that the 67,000 bushels
of soy beans imported in 1920 cost about $3.20 a bushel.
“The latest quotations I have of Mammoth Yellow soy beans
in the South show seed in lots of 100-500 bushels at $2.00
per bushel. Therefore, it is quite likely the farmer is getting
somewhere around $1.50-$1.75. With the development of an
oil mill the community is provided with a market that will
undoubtedly aid the soy bean in becoming a staple. Such
a mill should be fitted not only to crush oil but to be in a
position to furnish the meal as a feed. There is no doubt in
my mind that with a little advertising in the dairy regions of
the North that almost unlimited quantities of soy bean meal
would find a ready market. Later on possibly a little more
advertising would develop the soy bean flour industry all of
which could be readily handled by the community mill.
“Another factor which might enter into such a
community where soy beans would be largely grown is the
matter of different varieties seed of which is constantly in
demand for forage purposes. Such varieties as the Virginia,
Wilson-Five, Peking and Sable are varieties which a
community might handle and be counted upon as a reliable
source of seed of these varieties.
“At the present time I do not think that suggestions as
to other soy bean products would be feasible. The oil and
oil meal appears to me to be the one best thing for such a
community.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#2 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
966. Owens (M.F.) & Company. 1921. Classified
advertisements. Bean-Bag (The) (Lansing, Michigan)
3(8):54. Jan.
• Summary: “For sale–Nice lot Mammoth Yellow Soy
Beans (grown and selected especially for seed). For prices,
write M.F. Owens & Company, Elizabeth City, N.C. [North
Carolina], P.O. Box 256.”
This ad also appears in the March 1921 issue (p. 54).
Address: P.O. Box 256, Elizabeth City, North Carolina.

967. Winters, R.Y.; Herman, V.R. 1921. Soybeans for the
Piedmont and mountain sections of North Carolina. North
Carolina State College of Agriculture, Extension Circular
No. 111. 15 p. Jan.
• Summary: Contents: Introduction. Varieties (suited to
the sections studied). The use of soybeans in the rotation.
Soybeans for hay. Seed production. Soybeans for soil
improvement. Culture of soybeans.
Page 3: “The soybean has been considered an important
crop in certain portions of Eastern North Carolina for more
than a quarter of a century [i.e., since before 1896]. At the
present time it holds a permanent place in this section as a
summer legume... the greatest value has come from its use as
a grazing crop, for soil improvement, and for hay.”
Page 11: “Several special machines are now being
used to harvest larger areas. (Write for circular on soybean
harvesters.) These soybean harvesters thresh the beans in
the field, leaving the stalks standing for pasturage and soil
improvement. Seed gathered in this way are mixed with hulls
and small pieces of stalks, so it is necessary to screen them
after the harvesting is done. These harvesters save from 60 to
75 per cent of the seed, the remainder being scattered on the
ground or left on the stalk.”
Tables show: (1) Soybean varieties for the mountain
section, Mountain Branch Station, Swannanoa. western
North Carolina. Seven varieties for seed and seven for hay.
For each variety is given the number of days to mature
and the yield of seed per acre in bushels. (2) Soybean
varieties for the Piedmont section, Piedmont Branch Station,
Statesville, western N.C. Same format as table 1. (3) Yield
of seed and hay from cowpeas and soybeans, Mountain
Branch Station. Groit, Early Red, and Taylor cowpea
varieties compared with Virginia, Haberlandt and Manchu
soybean varieties. Soybeans give, on average, 2.69 times
as much seed and 36% more hay. (4) Yield of seed and hay
from cowpeas and soybeans, Piedmont Branch Station. (5)
Food content of five hays compared. (6) Soybean spacing
test (1915-1917): Distance between plants in inches for 3
varieties. (7) Date of seeding Haberlandt variety soybeans at
Mountain Branch Station: Effect of date on yield of seed and
hay.
Photos show: (1) Piles of soybean hay (front cover). (2)
Good crop of soybean hay grown from broadcast seeding.
(3) “Harvesting soybean hay in the mountains” (p. 4).
(4) “Soybean hay curing in cocks. This method will give
splendid results in dry weather, but is not so sure as curing in
ventilated stacks shown in the next picture.”
(5) “Curing soybean hay in ventilated stacks. If the
stacks are shaped so as to shed rain this method will cure
hay in bad weather” (p. 6). (6) Two men in a soybean
field on a “special soybean harvester threshing the beans
in the field, leaving the stalks and hulls for pasturage and
soil improvement” (p. 8). Note: This is basically an early,
simple combine (combined harvester thresher). (7) A field of
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soybeans ready to be harvested for seed (p. 8). (8) Piles of
soybeans.
(9) Soybeans harvested for seed with a reaper-andbinder (p. 10). (10) Harvesting soybeans with a reaper pulled
by a team of horses. (11) Men threshing soybeans with a
grain thresher (p. 12). (12) Threshing soybeans and baling
the tailings for hay. (13) A field of soybean varieties grown in
Buncombe County (p. 14). Address: Div. of Agronomy.
968. Garrett Clipper (Garrett, Indiana). 1921. News of the
county agent: Soy bean meeting. Feb. 7. p. 2, col. 1.
• Summary: “During Farmers’ Week the men interested in
soy beans held a meeting at which the various questions
concerning the comparatively new crop were brought up and
discussed. Much enthusiasm was shown. W.A. Ostrander,
of the Soils and Crops Department at Purdue, presided. Mr.
Ostrander has been making quite a study of this crop for
Indiana. Here are some of the conclusions and words of
advice he gave to those present:
“’You cannot be a successful soy bean grower in one
year. It takes some experience to be able to grow and handle
this crop to best advantage. Different soils have different
effects on soy beans.’
“’We will have an over-supply of soy beans for seed for
some time. There is a big demand for seed but Indiana will
not have more than enough for her own supply. Inquiries for
seed are coming in to Indiana from other seed firms in other
states.
“’The price will be from $4 to $6 per bushel of seed. At
planting time price will likely be a little higher. Buy now.’”
“Varieties: ‘The Ito San is a good variety for northern
Indiana, for hogging-off and for hay. The Early Brown and
Ito San are practically the same except in color. The two
mix so we should discard one. Let’s keep the Ito San. There
are about 900 different varieties of soy beans. We must
eliminate and keep only a very few varieties. Since they
cross-pollinate, let’s standardize, or keep about two varieties
pure. Bees carry the pollen. The Ito San and Hollybrook will
answer our purpose for soy beans for seed and for hoggingoff; the Hollybrook for hogging-off, and for hay.”
“Good Demand for Seed: ‘For seed there will be a good
demand for the next two or three years at least. The northern
states cannot grow good seed. There is a good demand for
seed from Michigan, Wisconsin and Minnesota. This will be
a good money crop if properly handled...’”
Also discusses: Soy beans with corn. Inoculation.
Cultivation. Harvesting.
969. Morse, W.J. 1921. Re: Enclosing Hahto and Virginia
soybean varieties. Letter to Mr. Adrian A. Parsons, Plainfield,
Indiana, Feb. 8. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Mr. Parsons. No doubt you will recall
that during my visit with you last September I promised
to send you a small amount of seed of the Hahto and

Virginia varieties of soybeans. The Hahto variety is being
recommended for use as a green vegetable the same as you
would use the green lima or green garden pea. The Virginia
is strictly a forage variety and gives not only an excellent
yield of forage but also of seed also.
“We will be glad to have you try out these varieties and
give us your opinion as to their merits in comparison with
the others which you have grown.
“Very truly yours,... Agronomist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29.
Box 102. Folders–Parsons, John E.; Parsons, A.A.; ParsonsMcKinnis Corporation. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
970. Wiancko, A.T. 1921. Re: Request to name soybean
varieties. Letter to W.J. Morse, Agronomist, Bureau of Plant
Industry, Washington, DC, Feb. 8. 1 p. Typed, with signature
on letterhead.
• Summary: “We have been testing a lot of numbered
varieties for the last five years and a few of the most
promising have been multiplied somewhat. Among these, we
are especially interested in #28050, #30600, #30601, #30747,
#36846, and #36918, and are wondering if any of these
have been named or multiplied elsewhere and put out in
commercial quantities. If not, would there be objection to our
naming one or more of the better of these and multiplying
them for general use? If you have any suggestions regarding
naming or any other point in this connection, I should be
glad to hear from you.”
On Feb. 23 Morse writes back that “none of these
varieties have been given common names. There will be no
objection to your naming one or more of the better numbers,
and in naming them I will be very glad to have you write me
so that I can keep a record in our files and thus prevent any
other station from giving them another name.
“In the naming of the varieties, I might suggest that it
would be preferable not to give any such names as Medium
Yellow, Medium Green, but to give some distinctive Indiana
name showing the origin.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#8.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Chief in Soils & Crops, Purdue
Univ. Agric. Exp. Station, Lafayette, Indiana.
971. Morse, W.J. 1921. Re: Article entitled “Hahto Beans are
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Promising Crop for Northern States.” Letter (memorandum)
to Prof. C.V. Piper [Agrostologist in Charge, BPI, USDA,
Washington, DC], Feb. 23. 1 p. Typed, with signature on
letterhead.
• Summary: “Dear Professor Piper: With regard to the
attached article for press service entitled, ‘Hahto Beans are
Promising Crop for Northern States’ [sic, ‘Hahto Soy Bean a
Promising New Variety for Food’], will say that after reading
the article over I have not attempted to make any corrections
thinking it would be better to rewrite the whole article.
“In the first place, the article is rather misleading as it
might be construed that this variety is a new sort especially
adapted to northern conditions. This is not the case as the
variety is especially adapted to the northern part of the
cotton belt and the southern part of the corn belt. The Hahto,
however, can be grown in the Northern States as a green
vegetable bean. I am attaching herewith the article as I have
rewritten it. Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
972. Morse, W.J. 1921. Hahto soy bean a promising new
variety for food. Washington, DC. 2 p. Unpublished
manuscript. Feb. 23. 28 cm.
• Summary: “Attention of farmers in the Southern and
Central States is being attracted to the Hahto variety of soy
beans as a most palatable and nutritious green vegetable
similar to lima and butter beans. A small packet of seed
of this variety was obtained by a missionary at a county
agricultural exhibition in Japan about five years ago and
sent to the Department. In the variety trials it appeared
exceedingly promising for use as a green vegetable and
was found very prolific. During the past two years it has
been grown extensively by the boys’ and girls’ canning
clubs of the Southern states and the past year was in general
distribution. Reports indicate a large number of successful
results with the Hahto ‘both for man and beast’ as stated in
many of the reports. Its popularity has caused it to be listed
the present season by two large seed houses in the Eastern
States.
“Although the Hahto is best adapted to the Southern
States and the southern part of the corn belt, it may be
successfully produced as a green vegetable much further
North. As a green vegetable, the pods should be picked when
the seed is almost full grown. These beans may be canned
like green peas and make an excellent green vegetable for the
winter.

“The Hahto is a bush variety, very prolific and suitable
for forage and produce. It requires about one hundred and
thirty days to reach full maturity but may be used as a green
vegetable in about one hundred and fifteen days. In addition
to its use as a green bean, the mature seeds make an excellent
dried bean more easily cooked and a better flavor than the
varieties of soy beans ordinarily obtained on the market.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
973. Purdue Agriculturist (Indiana). 1921. Soy beans.
15(5):213. Feb.
• Summary: “The demand for soy beans has been increasing
each year so that it is still very difficult for seed houses and
seedmen to supply the farmers.
“The Corn Belt Soy Bean Association, which is of recent
formation, has done much to help remedy this condition and
produce seed of acceptable purity and quality. Farmers of
Indiana who have produced certified seed which can well be
used for distribution in this state are:
“Lloyd H. Maddus. Medaryville, Hollybrook; Geo.
Stout, Medaryville, Hollybrook and Ito San; Roy Smiley,
Odon, Blacks; Ralph Lowman, Cutler, Hollybrook; R. D.
Clark, Medaryville, Hollybrook; Ward Parnell, Greenfield,
Hollybrook; C. A. Henry and Fout Bros., Camden,
Hollybrook; W. R. Butler, Kokomo. Hollybrook; Joe Raub.
Ellettsville, Hollybrook; Morrison De Prex, Shelbyville,
Hollybrook; P. Turner, Lebanon, Ito San and Hollybrook;
Walter Sturdevant, Noblesville, Hollybrook.
“This certified seed is not only pure but is true to variety
so that a farmer knows exactly what he is buying. The
Association has decided that the price this year should range
from $4 per bushel for the poorer quality and the mixed
beans, to $6 for the certified seed.”
974. Rhodesia Agricultural Journal. 1921. Annual report
of experiments: Experiment Station, Salisbury, 1919-20. A
report of the more important experiments conducted during
the year under review. 18(1):33-41. Feb.
• Summary: The section titled “Bean and pea crops”
states (p. 40-41): “The season on the whole was extremely
favourable to these crops, and in addition to the better known
varieties, nineteen varieties of dwarf beans and twenty of
runner beans were grown for comparison. Two varieties
of Soy beans were again tried, five varieties of cowpeas,
four varieties of field peas and three varieties of vetches or
tares. Periodic and extensive trials with new varieties are

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 461
rendered necessary by the constant improvements effected
by plant breeders with these crops. As a result of these trials,
however, comparatively few additions have been made to
the varieties already under cultivation in Rhodesia. Tepary
bean, famed in America for its drought-resisting qualities,
did well in a season of copious rains, and heads the list of
yields for edible beans. It will be grown on a large scale at
the Gwebi experiment farm this coming season. The Blackeyed Susan pea as a field crop was extremely successful,
and even the Chick pea of India (Cicer arietinum) gave
a better yield than ever recorded before for this Territory.
The Canadian Wonder beans alone failed to respond to the
exceptional season, although it must be admitted that in
comparison with other similar varieties they were equal or
superior to any of the newly imported kinds. Velvet beans
produced record yields of seed, and in comparison with the
Florida and Black varieties the ‘White Stingless’ stands out
distinctly superior in cropping powers. Woodforde’s dolichos
proved an excellent cropper, with exceptionally heavy
growth of foliage, and will be tried more extensively. The
Soy beans gave their usual light yield of grain, and cannot
be recommended as a field crop. Cowpeas were persistently
attacked by stem maggot, which prevented their proper
development. This pest now seems to lie prevalent almost
throughout Rhodesia, and in only a few cases are good
results reported. The yields of seed obtained from the more
important of these crops are given below:“White velvet beans (after wheat) 1,650 lbs. per acre
“White velvet beans (average of four trials) 1,327
“Black velvet beans 780
“Canadian Wonder beans (best yield) 678
“Canadian Wonder beans (average of three trials) 502
“Tepary beans 936
“Soy beans–Mammoth 450 lbs per acre
“Soy beans–Natal [South Africa] 414 lbs per acre
“Field pea (Black-eyed) 850
“Chick pea (Cicer arietinum) 900 lbs per acre.”
Note: Salisbury was renamed Harare in 1982. It is now
the capital and most populous city of Zimbabwe. Address:
Salisbury, Southern Rhodesia.
975. Sievers, A.F.; McIntyre, J.D. 1921. The relative
effectiveness of several organic solvents for the extraction of
vegetable oils. Cotton Oil Press 4(10):44-45. Feb.
• Summary: Four oil-bearing materials (soya beans, Spanish
peanuts, corn germs, and cottonseed) were extracted with six
solvents: Ether, benzol, carbon tetrachloride, trichlorethylene
[trichloroethylene], light gasoline, and heavy gasoline. The
authors found that soybean oil extracted from Mammoth
Yellow variety soybeans with carbon tetrachloride and
trichlorethylene was darker than that extracted by light
gasoline but showed no greater refining loss. Both soybean
oil and peanut oil extracted by trichlorethylene were darker
than oil extracted by other solvents but refined to give the

lightest oils.
Tables show: (1) Percentage of fatty acids in the four
crude oils extracted by the six solvents. (2) Comparative
refining losses obtained in the four crude oils extracted by
the six solvents. (3) Color readings of the four oils in four
stages (crude, refined, bleached, deodorized) extracted by
the six solvents–in 2-inch Lovibond cell. (4) Color readings
of the four finished oils extracted by the six solvents–in
standard 5¼-inch cell calculated from the readings in the
2-inch cell by means of the factor 2.63. (5) Percentage
of fatty acids in the four finished oils extracted by the six
solvents.
Figures 1-5 (p. 47) are bar charts showing comparative
refining losses obtained in the four crude oils extracted by
the six solvents. Peanut oil has the lowest percentage refining
losses. Soya bean oil has the second lowest, and the lowest
of these is when the solvent is ether. However the key factor
is the cost of the solvents; benzol and light gasoline are tied
for the least expensive. Address: Office of Drug, Poisonous
and Oil Plant Investigations, U.S. Dep. of Agriculture.
976. Briggs, Geo. M. 1921. How, when, and what of soy
beans. Hoard’s Dairyman 61(9):359, 391. March 18. USAAgEx
• Summary: The best-known soy bean in Wisconsin is
the little Wisconsin Early Black, which is used mostly to
produce seed. The Early Brown variety is very similar to
the common Wisconsin Black. Three varieties being quite
extensively grown and maturing seed in Wisconsin are Ito
San, Manchu, and Black Eyebrow, all of which come in the
middle maturing class requiring 100-115 days for ripening.
The Early Green and Early Brown are also grown in small
quantities. Discusses: Inoculation. How and when to plant
and grow soy beans for seed, silage, and hay.
“In variety tests for silage, the Mammoth Yellow showed
up about the poorest of any of our varieties, the Mongol,
Ohio 9035, Greens, and the Haberlandt all being much better,
while the Wilson, Ebony, Virginia, and many others had large
tonnage, but had poor standing qualities and lodged quite
badly.”
“Wisconsin farmers are finding that on light soils soy
beans are winners every time. They find that on heavy soils
nothing can be lost by planting them in with their corn or in
some of the timothy meadows so as to have some real hay.
Soy beans are a new crop though and it is only by actual
experience that the needs of the crop can be learned.”
Photos show: (1) D.K. Barret of Wisconsin cutting soy
beans in the fall of 1920 with a mower. (2) A man standing
in front of a small bunch of soy beans to be cured for hay or
seed. Address: Wisconsin College of Agriculture, Madison.
977. Morrison, Charles B. 1921. Meet Fouts brothers–
Soy bean pioneers: They grew 100 acres of seed and 150
acres with corn in northern Indiana–Corn and soys are
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fed to live stock for profit. Farm and Home (Springfield,
Massachusetts; and Chicago, Illinois). March 21. p. 4, 17.
Western edition.
• Summary: “In no state in our union is the story of the
introduction and spread of the soy bean as extraordinary
as that of Indiana. Interwoven in the tale of the leading soy
bean producing state, with her annual crop covering over
200,000 acres, is a minor story of co-operation, correlation
and community enterprise which is outstanding in the annals
of corn belt agriculture.
“It involves the farming history of the three Fouts
brothers of Carroll county, Indiana, who have worked
together–shoulder to shoulder–under a system of family cooperation and unified effort, which is unique and unusual.
The three brothers, as well as the son of one of them and the
son-in-law of another, have all attended Purdue agricultural
college. Today the quintet are pulling together in one of the
leading soy bean businesses of the corn belt.
“Taylor Fouts is the father of the soy bean business in
Indiana. A graduate of the state agricultural college [Purdue],
in 1902 he began raising soy beans as soon as he started
farming.”
The three Fouts brothers–Noah, Finis, and Taylor–
operate their three farms as individual units, but they work as
one in marketing their crops. “Taylor Fouts, who has learned
the soy bean business from personal experience assisted
by the facts and figures furnished by the Purdue college of
agriculture, initially raised the beans for several seasons
and used sheep and hogs to harvest the crops and convert
them into more concentrated and valuable form, before his
two brothers essayed the work.” Their early work showed
the efficiency of “soys” in increasing crop productivity and
lowering production costs in making mutton, pork, and wool,
plus the chances to raise seed crops of considerable value.
Local farmers took notice. “The results are really amazing.
From practical oblivion and obscurity, the soy bean has come
to be one of the leading cash crops in eastern and central
Indiana. More than 20,000 acres of soybeans for seed and
hay and corn and beans were raised within a 10-mile radius
of the Fouts’ farms during the 1920 season... Recently the
first corn-belt soy beans conference, attended by more than
1000 farmers, was held at Soyland, the farm of Taylor Fouts.
“A cafeteria style luncheon was served, which featured the
use of soy beans as palatable and nutritive articles in the
human dietary. Then various specialists made short addresses
concerning the culture, harvesting, and marketing of soy
beans. The meeting was so successful that another similar
soy bean day will probably be held next year.
“The three farms aggregated 545 acres. The old
homestead owned by Taylor Fouts covers 160 acres; that
owned by F.E. Fouts [Finis Fouts, in southern Cass County,
just east of Deer Creek] is also a quarter section [160 acres],
while the farm of Noah Fouts aggregates 225 acres. The
brothers pool their crops each season. They raise 100 acres

of cultivated beans in rows annually which are harvested
and sold for seed purposes as well as an additional 150
acres of corn and beans which are largely harvested by hogs
and sheep after reservations are made for filling the three
silos. From a soil improvement standpoint, the fact that
250 acres are planted to soy beans each year is outstanding.
This system means that at the end of every second season,
practically all the land on the three farms has been cropped
to beans.
“Develop seed business: The Fouts brothers were
virtually forced into the seed business by the demands
of their neighbors and corn-belt farmers. When the local
farmers got the hunch that soy beans were prime assets for
them to annex to their coterie of farm crops, they–one by
one–applied to the Fouts boys for seed. Glad to aid in the
expansion of the bean business, the Fouts brothers supplied
these needs. The trade grew. Soon, farmers were coming
from a 50 to 100 mile radius. Then the mail and express and
freight ends of the business began to grow like quack grass
in an infested meadow. Noah Fouts, the oldest brother–or
by the way, all rattling good business men–saw that they
must specialize in seed production and feed live stock as a
subsidiary activity to furnish a home market for the surplus
roughage and to assist in maintaining soil fertility.
“At present, the Fouts’ seed package of 100 acres
produces about 2000 to 2600 bushels of high quality seed
each season. Early Hollybrook soys are grown, as they have
proved to be best adapted to local conditions. The boys grow
Hollybrooks in their corn, as this variety produces a wealth
of fodder and forage. They also grow a limited seed acreage
of Ito San for their northern Indiana seed trade, as beans of
this sort better weather the season farther north and yield
dependably and bountifully. The Fouts brothers sell their
select seed at fair prices. Last year, they received between
$6 and $8 a bushel for seed, their total sales amounting
to approximately $14,000. They sell directly to farmers
and thus eliminate the services of middlemen and seed
purveyors.”
There follows a detailed description of the methods
and equipment used by the Fouts brothers in growing soy
beans. “The four year rotation followed by the Fouts family
consists of corn, soy beans, clover and some small grain such
as wheat, oats or barley. The corn and soy beans are both
profitable feeding crops and invaluable soil enrichers.”
Photos show: (1) The three Fouts brothers (oval
portrait). (2) Many farmers at the first Corn Belt Soy Bean
Conference in 1920 standing in front of a barn on which
is written “Soyland–Taylor Fouts.” (3) Two teams of two
horses each pulling old fashioned self-rake reapers for
harvesting soy beans. The brothers have found these work
better than mowing machines equipped with a special
bunching attachment. (4) Two people standing in a large field
of soy beans. “On the three Fouts farms aggregating 545
acres at the end of the second season practically all of the
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land has been cropped to [soy] beans.”
978. Barber, W.A. 1921. He plants soybeans with corn.
Breeder’s Gazette 79(13):599. March 31.
• Summary: “Our best practice has been to use a soybean
attachment, and drill the beans in rows with corn at the time
of planting, Many men object to drilled corn, on account of
weeds, but we find that a good stand of beans will take care
of the weeds in the corn rows. Another advantage is that in
cutting the soys for silage the beans have a tendency to fall
across the rows, so that the corn binder will do a good job of
picking them up.
“We have been growing the Early Yellow variety, which
seems to be a few days earlier than the Hollybrook, but
otherwise the two are almost identical. Last year was our first
in growing them.” Address: Auglaize County, Ohio.
979. Evans, Arthur T.; Fowlds, Matthew. 1921. Soybeans
in South Dakota. South Dakota Agricultural Experiment
Station, Bulletin No. 193. p. 317-24. March.
• Summary: Contents: Introduction. The plant. Adaptations.
Varieties: Manchuria, Manchu, White Eyebrow, Ito San,
Black Eyebrow, Bopp, Saskatoon, Ogemaw, Mandarin,
Chestnut, Early Brown. Additional varieties tested for hay
in 1919 (Table 4): Mammoth Yellow, Swan, Haberlandt,
Hollybrook, Mongol, Mikado, Morse, Medium Green, Sable,
and Ebony. Note: All of these varieties failed to mature seed.
Commercial varieties from O.M. Scott & Sons, Marysville,
Ohio.
Culture: Seed bed, time of seeding, method of seeding,
inoculation, rate of seeding, cultivation, harvesting. Annual
rainfall at the Brookings, Cottonwood, Eureka, Highmore,
and Vivian stations.
Tables show yields of soybean varieties for seed, 19141920, and yields of soybeans for hay, 1915-1920. “Within
recent years the soybean has become increasingly popular in
South Dakota. This is probably in part due to a demand for
a plant high in protein to be used as a hogging-off crop in
corn. Rape may supply this but it lacks one feature which the
soybean supplies, namely that of fixing nitrogen.”
“The soybean is a relatively new crop in South
Dakota... About 30 varieties have been tested at the station
at Brookings for one or more years. Those which failed to
mature were discarded after the first year.” The variety with
the highest average yield was Manchuria, introduced from
northern Manchuria. Its 7-year average yield was 22.5 bu/
acre. Mandarin had 2-year average yield (1919-20) of 28.0
bu/acre, but Manchuria had an average yield of 36 bu/acre
for these 2 years.
Note: This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Saskatoon–apparently
named after the capital of Saskatchewan province in Canada.
Address: Brookings, SD.

980. Saskatoon: New Canadian soybean variety. 1921. Seed
color: Yellow.
• Summary: Sources: Evans, Arthur T.; Fowlds, Matthew.
1921. “Soybeans in South Dakota.” South Dakota Agric.
Exp. Station, Bulletin. No. 193. p. 317-24. March. See p.
320 “Table 2: Soybeans for seed.” Saskatoon: S.D. No. 888.
This variety was planted each year from 1914 (yield: 17.3
bu/acre) to 1918 (19.0 bu/acre). Its 7-year average yield:
13.7 bushels/acre. “Table 3: Soybeans for hay.” Saskatoon
was planted each year from 1915 to 1918. The best yield,
in 1917, was 1.44 tons/acre of hay. Its 4-year average yield:
1.01 tons/acre.
Robertson, D.W.; Kezer, A.; Deming, G.W. 1932.
“Soybeans under irrigation in Colorado.” Colorado Agric.
Exp. Station, Bulletin No. 392. 24 p. July. See p. 8, 10.
“From tests conducted at Fort Collins, Colorado, it was
found that good yields of soybeans could be obtained under
irrigation. The following varieties gave the highest yields:
Yellow-seeded varieties–Minsoy, Wea, Saskatoon.
Morse, W.J. 1948. “Soybean varietal names used to
date.” Washington, DC: Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148. 9 p. See p. 7.
“Saskatoon–Farmer selection (Canada).”
Bernard, Richard L.; Juvik, Gail A.; Hartwig, Edgar
E.; Edwards, Calton J., Jr. 1988. “Origins and pedigrees of
public soybean varieties in the United States and Canada.”
USDA Technical Bulletin No. 1746. 68 p. Oct. See p. 30.
“Lost old domestic soybean varieties.” “Saskatoon–Farmer
selection, Canada.” Address: USA.
981. Biggar, H. Howard. 1921. Soybeans–South Dakota’s
new crop. Dakota Farmer 41(7):429-30. April 1.
• Summary: Discusses the history of the soybean, reasons
for its increasing acreage in the United States, inoculation,
and experiences of farmers growing the beans in South
Dakota. “Thus far the growing of soybeans in South Dakota
has been more or less of an experiment. However, during
1920 a considerable acreage was planted in various sections
of the state and the reports are on the whole pretty favorable.
The leading county in South Dakota in acreage of this crop
was Moody County, where County Agent Wilson reports that
in 1920 115 farmers planted 4,820 acres, the acreage in 1919
being only 500 acres.”
“The Agronomy Department of South Dakota State
College has made tests of many varieties of soybeans in
the past few years. They report in part as follows: ‘The
Mandarin, Manchuria 508, Manchuria 507 (now called
Manchu), have all produced seed at Brookings. The
Mandarin is the earliest and the Ito San the latest to mature
seed... The principal enemy of soybeans is frost... The
soybeans are valuable for planting with corn in order to make
the silage richer in protein, thus making a material saving on
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the amount of grain required to feed with the silage.’
“In Clark County about 210 acres of soybeans were
planted in 1920. One of the best known growers is Chas.
Blackman of Clark who will plant 30 acres in 1921. Mr.
Blackman says in part: ‘I raised my first soybeans in 1916
when I ordered a few pounds from the State College at
Brookings.’”
982. Wilkins, F.S. 1921. Buying soy bean seed. Wallaces’
Farmer 46(14):613. April 8.
• Summary: Indications, evidenced by the fact that soybean
seed prices are higher than those of corn and small grain,
point to a scarcity of northern grown soybean seed. Advice
is given to buyers of seed. “For the past three years there
has been an acute shortage of soy bean seed which was
particularly noticeable at corn planting time. Toward the
latter end of the planting period in 1920 it was practically
impossible to buy northern grown seed. What little was
available sold as high as $15 a bushel.”
“Some of the popular early varieties are Chestnut,
Habaro, Ito San, Early Yellow and Wisconsin Black. Three
of the most popular medium early varieties are Elton, Black
Eyebrow and Manchu.” Medium late varieties include
“Mongol, Ebony, Jet, Medium Green, Roosevelt, Medium
Yellow, Hollybrook, Aksarben, and A.K.
“While they are somewhat early, according to many
growers, the Mongol, Medium Yellow, Hollybrook or
Roosevelt are undoubtedly among the best for silage
purposes in southern Iowa. The Sable is also one of the later
varieties which may be used for silage in southern Iowa, tho
it does not stand up well.”
Note: This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Aksarben. Address: Iowa
Agric. Exp. Station.

grower at reasonable prices. Walter Sturdevant, Noblesville,
Ind.
“Soy Beans–Early Brown $4.00 per bushel. Inoculated
soil free, sacks free. C.M. Gushard, Laketon. Ind.
“Soyland Seed Special–Certified Hollybrook and Ito
San soybeans. Clovers, and seed corn. Splendid seeds direct
to you and at reasonable prices. Write us for circular. Fouts
Bros., Camden, Ind.
“Soy Beans–Ito San, Sweepstakes winner January State
Corn Show. Also soy bean inoculate. Waiter & Pressel,
Bluffton, Ind.
“Soy Beans–Ito San. $4.50 per bushel. Sacks free. J.Q.
Shoup, Middlebury, Ind.
“Soy Beans–Certified choice seed. Hollybrook and Ito
San. Wm. P. Turner, Route 6, Lebanon, Ind.
“Soy Beans–Ito San, $4.25 per bushel, sacks free. A.S.
Thomas, Lafontaine, Ind.
“Soy Beans–Choice Early Browns $3.00 per bushel.
Ito Sans, $3.50 per bushel, bags extra. Sample on request.
Studabaker Grain & Seed Co., Bluffton, Ind.
“Soy Beans–Ito San, choice $4.25 per bushel, sacks free.
High germination, free samples, Northview Farm, Muncie,
Indiana.
“Hollybrook Soy Beans–Fine quality. Bags free. $4.00
per bushel. J.B. Edmondson. Clayton, Ind.
“Soy Beans–Hollybrook, certified by Purdue University.
$4.00 per bushel. Ralph Loman, Cutler, Ind.
“Soy Beans–Hollybrook and Ito San, best quality, bushel
$4.75. Registered Seed Corn, Golden Dent, 98% germination
$2.75. Jason Swihart, Howe, Ind.
“Soy Beans–Hollybrooks, sample and price. Ray
Masten, Amo, Ind.
“Rate, ten cents per word each insertion–cash with order.
No discounts.”

983. Indiana Farmer’s Guide. 1921. Barter and Exchange:
Soy beans (Ads). 33(15):28-29. April 9.
• Summary: “Soy Beans.–Hollys [Hollybrook], Wilson, Ito
San, Sable and Mikado. $4.00 f.o.b. Germination 96%–98%.
Parsons & McKinnis, Camby, Ind.
“Hollybrook Soy Beans.–Kile Killman, Smedley, Ind.
“Soy Beans–Early Brown $3.50. Sable $4.00.
Haberlandt $6.00 per bushel. Bags free. Extra quality, direct
from farm. Burroff, Browns Valley, Ind.
“Choice Hollybrook Soybeans.–$4.25 bushel. Sacks
free. Cedar Creek Dairy, Milroy [?] Indiana.
“Soy Beans–Hollybrook extra fine seed, $4.25 per
bushel, bags free. Sample on request. Wm. Kinderman’s
Sons, Boonville, Ind.
“Soy Beans.–Choice, Ito San, $3.50 bushel F.O.B., sacks
free. W.E. Brown, Markle, Ind.
“Soy Beans.–Ito San and Hollybrooks. Chris O’Brien,
Loogootee, Indiana.
“Soy Beans.–Certified Hollybrook seed direct from

984. Cobb, C.W. 1921. A soy-bean enthusiast. National
Stockman and Farmer 45(3):84-85. April 16. [1 ref]
• Summary: In response to an article by Mr. Lighty, the
author discusses the results obtained in planting soybeans on
thin land and their feed value. “There are over 250 varieties
of the soy bean. The variety adapted to one locality may be
a failure some place else. I have grown them for 20 years,
being the first to attempt their culture this far north. I have
tested out a great many varieties with varying success...
I found the Medium Green to be the ideal all-around soy
to raise in Erie county, Pennsylvania. The next best is the
Wilson...”
“Feed value:... Nothing I ever fed milk cows ever
compared with the soy, taking everything into consideration.
For hogs either the bean ground with other grain or boiled or
hogged off as soon as a foot high up till maturity, no other
protein feed is its equal. For poultry the ripe seed is ideal
with other grain as a balanced ration. For horses it is too
loosening and must be fed with care.
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“If this letter does not knock the spots off of Mr.
Lighty’s letter I can write an article three times as long and
every word the truth on what the soy has done to put money
in our purse for the last 20 years by bringing up a wornout farm to a good state of fertility.” Address: Erie County,
Pennsylvania.
985. Butler, Eugene. 1921. Strong and weak points of soy
beans and cowpeas. Progressive Farmer (The) (Raleigh,
North Carolina) 36(17):468. April 23.
• Summary: The greater production of grain by soybeans,
their use for late planting, and adaptability to clay or loam
soils are brought out. The greatest advantage of cowpeas
over soybeans is said to be the certainty with which a good
stand may be obtained with them. A photo shows a good
growth of Mammoth Yellow soy beans, with leaves on the
front plant picked off to show pods. Address: Mississippi.
986. Hackleman, J.C. 1921. Re: Request for soybean
varieties. Soybean menu for next August. Letter to W.J.
Morse, Bureau of Plant Industry, Washington, DC, April 27.
1 p. Typed, with signature on letterhead.
• Summary: “This will confirm our night letter which read
as follows: Final plans soybean work here at Experiment
Station approved. Necessary for us to secure pure seed
of most varieties. Can you furnish us 12 pounds each of
the following varieties: Hongkong, Haberlandt, Virginia,
Mandarin, Columbian, Arlington, Wilson-Five, Morse,
Hahto?
“I hope that you can furnish us with all of this seed as
we are very anxious to get just as much of it as possible
from Washington [DC] realizing that we will get authentic
samples and seed that is true to name.
“I have just had a call from the Home Economics people
and they are beginning to work on the soybean menu which
will be used at our Soybean Day next August. They have
asked me to get from you all the recipes you have available
on soybean dishes. Will you kindly send these at your
earliest convenience.
“We have promised to get from them some soybean
flour. Will you kindly let me know what it would cost us
to get 25 pounds of this flour. We have a machine here for
grinding grain samples and I am wondering if we could
grind up the whole soybean and use it or would the hull be
troublesome until it is bolted out.
“I would also like to bother you for the name of the
Canning Company in Ohio that are going to can the Hahto
soybeans. I am wondering if we could not interest them
in furnishing us with canned soybeans for our dinner next
summer instead of drawing on our friend Heinz of the 57
Variety Fame [H.J. Heinz Co. of the “57 Varieties” fame].
Note. This is the earliest English-language document
seen (June 2013) that contains the term “canned soybeans”
or the term “whole soybeans.”

“I realize that no one bothers you more than I do nor
has the nerve to ask more questions, but I hope you will
appreciate that I bother you so much because I always get
service and information then I write you. With kindest
personal regards and best wishes...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#4.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: In Charge, Farm Crops
Extension, Agric. Exp. Station, Urbana, Illinois.
987. Minsoy: New U.S. domestic soybean variety. Synonym:
Minnsoya (Morse 1948). 1921. Seed color: Yellow (straw),
hilum cinnamon brown.
• Summary: Sources: Morse, W.J. 1921. Re: Soybean
varieties. Letter to J.C. Hackleman, Dep. of Agronomy,
Univ. of Illinois, Urbana, Illinois, April 29. 2 p. Hackleman
has requested numerous soybean varieties for trials. Morse,
of the USDA, lists (by seed-coat color) those which are
available, including Minsoy (which is brown).
Lloyd, W.H. 1921. “Possibilities of the soybean:
Farmers from three states gather to study and learn this
promising legume.” Ohio Farmer 148(12):255, 275. Sept.
17. See p. 255. Minsoy was one of 40 soybean varieties
being tested in the “variety plots” at the Johnson seed farms
[at Stryker] in Williams County, Ohio.
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 167, 171. “Selection by the Minnesota Agric. Exp.
Station. Plants slender, erect, maturing in about 100 days;
pubescence tawny; flowers purple, 30 to 35 days to flower;
pods tawny, 35 to 40 mm. long, 7 to 9 mm. wide, 6 to 7 mm.
thick, 2-3 seeded; seed straw yellow, 6 to 7 mm. long, 5 to 6
mm. wide, 4 to 5 mm. thick; hilum cinnamon brown; germ
yellow; oil 16.3%; 221,700 to the bushel.”
Robertson, D.W.; Kezer, A.; Deming, G.W. 1932.
“Soybeans under irrigation in Colorado.” Colorado Agric.
Exp. Station, Bulletin No. 392. 24 p. July. See p. 3, 8-11.
Minsoy, a yellow-seeded variety, ripens in about 111 days.
In Colorado tests, it was outyielded by only two varieties:
Soysota (dark-seeded) and Wea (yellow; average 25.3 bu/
acre).
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 14-15. Minsoy is in the USDA Germplasm
Collection. Maturity group: O. Year named or released:
1923. Developer or sponsor: Minnesota AES (Agric. Exp.
Station). Literature: 05. Source and other information: From
Vilmorin-Andrieux and Company, Paris, France, in 1910.
Prior designation: PI 27890. Address: USA.
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988. Morse, W.J. 1921. Re: Soybean varieties. Letter to J.C.
Hackleman, Dep. of Agronomy, Univ. of Illinois, Urbana,
Illinois, April 29. 2 p. Typed, without signature (carbon
copy).
• Summary: “I have your letter of March 22 enclosing a list
of soy bean variety demonstrations for counties in Illinois the
coming season.” Morse does not have a few of the varieties
Hackleman requested, namely Ohio 9035, Columbian, Black
Beauty, and Ebony. He suggests alternatives, based on the
county where each is to be grown.
“No doubt you will recall that during my visit with you
last January I mentioned the matter of arranging a variety
trial which might be of interest to the members of the
National Soy Bean Growers’ Association which meets at
Urbana and Tolono about the 1st of September. As suggested
then, I thought perhaps an eight-rod row of all the important
varieties now being grown in the United States would give
the soy bean growers some idea of the characteristics and
general merit of the different sorts. Of these varieties, I
submit to you the following list and would like to have you
advise me just what your opinion of this plan is. We can
furnish seed of a good share of the varieties as it will not
take from one-quarter to one-half pound of seed of each for
seeding an eight rod row.
“Yellow varieties–Mandarin, Ito San, Manchu, Elton,
Soysota, Hoosier, A.K., Mongol, Hollybrook (north),
Hollybrook (south), Mikado, Chiquita, Haberlandt, Easy
Cook, Mammoth.
“Olive Yellow (yellowish green)–Tokio, Lexington,
Hahto, Morse.
“Green–Columbian, Medium Green.
“Brown–Chestnut, Minsoy, Early Brown, Virginia, Ohio
9035, Mammoth Brown, Biloxi, Barchet.
“Black–Wisconsin Early Black, Ebony, Peking, Sable,
Wilson-Five, Wilson, Laredo, Shanghai, Otootan.
“Bicolored–Black Eyebrow.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#4.
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean varieties Minsoy or Soysota.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry [USDA], Washington, DC.
989. Butler, Eugene. 1921. Varieties of soy beans, velvet
beans, and cowpeas. Progressive Farmer (The) (Raleigh,
North Carolina) 36(18):486. April 30.
• Summary: “There are a large number of varieties of soy
beans, but only a few of them are extensively grown. The

following have shown promise and among them will be
found the varieties of greatest importance:
“Very Early: Ito San.–Erect of growth, good where
early grain is wanted. Black Eyebrow.–Especially adapted to
Northern conditions for both hay and seed.
“Medium Early: Arlington.–Does not shatter seed badly,
is good for hay. Black Beauty.–Good variety for hay, black
seed.
“Medium Late: Haberlandt.–Very prolific, but seed grow
close making it hard to harvest them. Hollybrook.–Not good
hay producer but very prolific. Acme.–Another variety grown
especially for seed. Peking.–Makes good hay, fairly prolific,
seed black, do not shatter easily. Wilson.–Good hay, easy to
mow, black seed, fairly prolific. Virginia.–Growth not very
upright unless planted with corn, brown seed. Chiquita.–
Good for hay and pasturage especially in dry regions, black
seed.
“Late: Mammoth Yellow.–Heavy seeder, good allpurpose pea, makes good hay, has great adaptability to length
of season, makes fruit at good height above ground, makes
slow, early growth. Tokio.–Quite prolific, dwarf variety,
green seed. Barchet.–Well adapted for hay and green manure
in Gulf states, brown seed.
“Very Late: Biloxi.–Erect, easy to mow, good for hay
and seed if planted early, brown seed. Chinese.–Good
for hay but not for seed. Otootan.–Good for hay, and soil
improvement, easy to mow, brown seed.
“Of these varieties, the Mammoth Yellow is by far the
most widely grown, and for average conditions is probably
the best.”
“At the Alabama Experiment Station, variety tests
conducted over a number of years indicated that in addition
to Mammoth Yellow, good yields might also be expected
from Black Beauty, Hollybrook, Haberlandt, Ebony, and
Wilson.”
Note: This is the earliest document seen (July 2000) that
mentions the soybean variety “Chinese.”
990. Aksarben: New U.S. domestic soybean variety. 1921.
Seed color: Yellow (straw), hilum pale.
• Summary: Sources: Wilkins, F.S. 1921. “Buying soy bean
seed.” Wallaces’ Farmer 46(14):613. April 8. Wilkins reports
that medium-late soybean varieties at the Iowa Agric. Exp.
Station include Aksarben.
Wiancko, A.T. 1921. Re: New names for four soybean
varieties. Letter to W.J. Morse, Agronomist, Bureau of Plant
Industry, Washington, DC, May 20. 1 p. “Dear Sir:–Referring
again to the matter of naming some of the numbered varieties
of soybeans furnished by the Bureau some years ago, I beg
to report that we have decided to increase and commercialize
#28050; 30600; 36576; 36846, and have named them as
follows:... “#36576... Feldun. Note: After the name “Feldun”
Morse writes in “Aksarben.” On May 24, Morse writes
Wiancko: “With the exception of #36576, the other names
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are agreeable to us. Concerning #36576 will say that this
number was given the name “Aksarban” [Aksarben] by the
Nebraska Experiment Station in the spring of 1919. It seems,
therefore, this number should have the name ‘Aksarban.’
Lloyd, W.H. 1921. “Possibilities of the soybean:
Farmers from three states gather to study and learn this
promising legume.” Ohio Farmer 148(12):255, 275. Sept.
17. At the Johnson seed farms [at Stryker] in Williams
County, Ohio, forty soybean varieties are being grown in test
plots. One of these is Aksarben.
Wiancko, A.T.; Mulvey, R.R. 1922. “Soybeans in
Indiana.” Indiana (Purdue) Agric. Exp. Station, Bulletin No.
238 (Revised ed.). 16 p. Dec. See p. 15-16.
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 162. “Introduced from Fakumen, Manchuria, 1913.
Plants stout, erect, maturing in about 110 days; pubescence
gray; flowers purple, 40 to 45 days to flower; pods straw,
40 to 45 mm. long, 9 to 11 mm. wide, 6 to 8 mm. thick; 2 to
3 seeded; seeds straw yellow, 7 to 8 mm. long, 6 to 8 mm.
wide, 5 to 6 mm. thick; hilum pale; germ yellow; oil 19.0%;
161,000 to the bushel.”
Kaltenbach, D.; Legros, J. 1936. “Soya: Selection,
classification of varieties cultivated in various
countries.” International Institute of Agriculture (Rome)
Monthly Bulletin of Science and Practical Agriculture
27(4):117T-49T. April. See p. 143T-144T. The Aksarben
soybean variety is now being grown in Indiana–and in
Brazil.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 8-9. Aksarben is in the USDA Germplasm
Collection. Maturity group: II. Year named or released: by
1923. Developer or sponsor: T.A. Kiesselbach, Nebraska
AES (Agric. Exp. Station) and USDA. Literature: 05. Source
and other information: ‘White Eyebrow Bean’ from Faku,
Liaoning, China, in 1913. Prior designation: PI. 36576.
Address: USA.
991. Bean-Bag (The) (Lansing, Michigan). 1921. Soy bean
makes its way north to colder climes. 3(11):51-52. April.
• Summary: “The soy bean, an Asiatic importation,
popularly associated with the South, is making its way north,
and is being well received.
“Most of the varieties first brought to this country were
from parts of Asia, whose climate corresponded more nearly
to the southern states. Within the last seven or eight years the
department [USDA] has obtained about 300 introductions of
soy beans from Manchuria, Korea and Japan, some of which
grew as far north as the 52d parallel. The most promising
northern varieties are the Black Eyebrow, the Mandarin,
and the Manchu, all native to a latitude of about 46 degrees,
on account of which they are adapted to our most northern
states. A large number of samples of Black Eyebrow soy

bean were sent to northern farmers last year, and out of 551
reports returned more than 400 were favorable. Reports
promise a great increase in acreage in northern states this
year. Seedsmen are laying in supplies of these more northern
varieties; but many farmers, if unable to obtain northern
seed, will plant old varieties, such as Ito San. From 90 to 95
per cent of soy beans are raised for hay, silage and pasture,
although they are prolific seed producers.”
992. Noll, C.F.; Lewis, R.D. 1921. Soy beans. Pennsylvania
State College. Agricultural Experiment Station, Bulletin No.
167. 20 p. April. [15 ref]
• Summary: Contents: Introduction and summary. Nature
of the plant. History of the culture of soy beans. Uses of the
soy bean crop: For stock feed, for silage, for oil, for hog and
sheep pasture, for human food (incl. “as green shelled beans
or as dry beans. The bean meal [or flour] made either by
grinding the beans or by grinding up the cake after the oil is
expressed promises to become an important article of food”).
Varieties of soy beans (p. 7): “The following are taken
up [listed] in the order of frequency in which they are
advertised: Mammoth Yellow, Ito San, Wilson, Medium
Green, Hollybrook, Early Brown, Ohio 9035, Ebony, Elton.
Soy beans vs. oats in a four year rotation (the common
Pennsylvania rotation is corn, oats, wheat, and clover and
timothy): Soy beans for seed or for hay. Soy beans grown
with corn for silage.
Culture of soy beans: Time and method of planting,
inoculation, soil and fertilizers (“Soy beans prefer a welldrained alkaline soil.”), harvesting, climatic requirements.
Page 3: “The objects of this bulletin are to call the
attention of Pennsylvania farmers to the possibilities of soy
beans as a farm crop, to give the results of investigations
with soy beans conducted at the Pennsylvania Experiment
Station, and to give the essential points in the culture of the
crop.
“Soy beans are a hardy annual legume adapted to culture
in Pennsylvania.
“The forage is valuable for stock feed, the hay being
equal to alfalfa or red clover. The seeds are high in protein
and oil and when ground may be used like cottonseed meal
or other supplementary protein feeds for stock. The oil meal
compares favorably with other oil meals as a stock feed.
“Hundreds of varieties of soy beans are known.
Varieties leading in yield of seed in tests at the Pennsylvania
Experiment Station are Ebony, Elton, Manchuria, Merko,
Mongol and Ohio 10,015; those leading in yield of hay are
Ohio 7,496, Ohio, 10,015, Elton, Ohio 9,035, Ohio 9,016 and
Merko.”
Page 4: “History of the Culture of Soy Beans: The soy
bean has been grown in China, India, and Japan more than
5,000 years and in these countries it is a very important crop.
The culture of this plant in the United States dates back to
1804 (Morse 1918), but only during the last few years has
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it assumed commercial importance. In Pennsylvania, the
estimated annual area for the years 1917-1919 as published
in the U.S. Dept. of Agriculture Yearbook for 1919 was only
2,000 acres. How small this total area is can be appreciated
by comparing it with our 1919 area 614,536,000 acres of
corn and 1,664,000 acres of wheat.”
Page 29: “Inoculation: Where soy beans have not been
grown before, inoculation is necessary. Pure cultures may
be used or a soil transfer method. The soil and glue method
of inoculating the seeds, devised by the Illinois Experiment
Station (Burlison & Allyn 1917), is convenient and very
satisfactory. Dissolve six ounces of dry glue in a gallon of
boiling water. Sprinkle the glue solution over the seeds and
sift inoculating soil over the wet seeds. Stir the seeds well
and use only enough solution and soil to make the seeds
slightly dirty. As soon as dry enough, or within two days,
sow the seeds. A gallon of solution and two quarts of fine soil
are sufficient for over two bushels of seed.”
Photos show: (1) Soy bean variety plots for seed
production (cover). (2) A man standing in a field of soybeans.
“Soy beans in soy beans vs. oats rotation experiment July 30,
1915. The soy beans were planted May 17th.”
Contains 16 tables. Address: Centre County,
Pennsylvania.
993. Soysota: New U.S. domestic soybean variety. 1921.
Seed color: Brown, hilum brown.
• Summary: Sources: Morse, W.J. 1921. Re: Soybean
varieties. Letter to J.C. Hackleman, Dep. of Agronomy,
Univ. of Illinois, Urbana, Illinois, April 29. 2 p. Hackleman
has requested numerous soybean varieties for trials. Morse,
of the USDA, lists (by seed-coat color) those which are
available, including Soysota (which is yellow).
Lloyd, W.H. 1921. “Possibilities of the soybean:
Farmers from three states gather to study and learn this
promising legume.” Ohio Farmer 148(12):255, 275. Sept.
17. See p. 255. Forty soybean varieties were being grown
and studied in the variety plots on the Johnson seed farms
[at Stryker] in Williams County, Ohio. One of these varieties
was Soysota.
Wentz, J.B.; Stewart, R.T. 1924. “Hybrid vigor
in soybeans.” J. of the American Society of Agronomy
16(8):534-40. Aug. See p. 535. “These hybrids were made
in the summer of 1922 by William T.H. Ho (Footnote:
A graduate student in the department). Nine different
varieties were used in the crosses reported, in the following
combinations.” Soysota was used once as a female and twice
as a male.
Morse, W.J. 1927. “Soy beans: Culture and varieties.”
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p.
10. “Soysota.–Introduced by the Minnesota Agricultural
Experiment Station. Plants slender, erect, bushy, maturing in
about 100 days; pubescence tawny; flowers purple, 30 to 35
days to flower; pods 2 to 3 seeded; seeds brown with brown

hilum, about 4,900 to the pound; germ yellow; oil 17.6%.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 18-19. Soysota is in the USDA Germplasm
Collection. Maturity group: I. Year named or released: by
1923. Developer or sponsor: Minnesota AES (Agric. Exp.
Station). Literature: 06. Source and other information:
From Daumann and Company, Naples, Italy, in 1910. Prior
designation: PI 28019. Address: USA.
994. Wisconsin Agricultural Experiment Station, Bulletin.
1921. Better seeds gospel: Soybeans build up sandy lands.
No. 332. p. 11-12. April.
• Summary: Bulletin 332 is titled “Farms follow stumps.”
This section states: “Soybeans have been grown in
southeastern Asia, China, and Japan for hundreds of years
and in those regions are used as human food. Vegetable milks
and flours are common and in some districts of China and
Japan a special sort of cheese [tofu] and a kind of bread are
made from these beans.
“Here in this country soybeans have not been used for
human food (except as a war measure), but the bean has
proved of much value as a feed and forage for animals.
When first introduced into the United States it was thought
that the soybean could be grown only in the warmer central
regions, but plant breeding has again come to the aid of the
farmer and in upper Wisconsin acclimated strains have now
been developed that can be cultivated with complete success.
Early Black No. 1, a pedigree strain of soybeans developed
at Spooner, has yielded 22.6 bushels an acre for a five-year
average. The value of this crop may be appreciated when it
is known that the seed sells readily for $5 a bushel, and that
in addition soybeans are legumes which add materially to the
nitrogen supply in the soil. While over 50 varieties have been
on test, Early Black still is in the lead. It grows to a very
good height, yields abundantly and retains its leaves until it
is fully mature. The crop is especially adapted to the lighter
soils but it also grows well on the silt loams.”
Fig. 2 (p. 11) shows a field of soybeans in rows.
Caption: “Soybeans–a Chinese forage plant. Adapted to
Wisconsin soils.
“Soybeans Build up Sandy Lands: “Green-manuring
trials, using either soybeans or serradella for growth of green
material, have proved very successful under the supervision
and care of F.L. Musbach. Plots at Spooner cover a four-acre
field of sandy loam which was subdued in 1914; and the
rotation consists of two cultivated crops, one hay and one
grain crop. No stable manure or fertilizers of any kind were
used, and the fields are laid out in a four-year rotation of
corn, potatoes, oats and clover–a field of each yearly.
“In this method no crop is grown for the simple purpose
of plowing under, but the green manuring crop is planted
with the corn; the corn is harvested for the silo and the green
material is then plowed under. Corn is planted in rows 4 feet
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apart and the soybeans or serradella planted between the corn
rows. Plow lands are laid out across the rows and a chain is
used on the plow in order to help distribute the green vines in
the soil. This cropping system has reduced the yield of corn
only one-third, while it has increased the oat yield 18 bushels
an acre following soybeans, and 15 bushels following
serradella. Clover has averaged an increase of 15 per cent for
four years, and potatoes have increased an average of 5.75
bushels an acre. In 1920, oats planted in this rotation yielded
63 bushels while in a rotation where no legume was used in
the corn it yielded only 36 bushels an acre.
“In such a rotation soybeans offer one of the ways
by which the organic matter, and thus the water-holding
capacity of the soil, can be increased. Soybeans aid the
farmer who has only a limited amount of manure, who does
not wish to lose the use of his land for a year and yet wants
to build up the organic matter in his soil–thereby laying the
basis for a permanent agriculture and better crops on his
farm. Soybeans again show themselves the friend of the
farmer of light soils.”
995. Fromme, F.D. 1921. Diseases of cereal and forage
crops in the United States in 1920. Plant Disease Bulletin,
Supplement (USDA) No. 15. p. 115-176. May 1. See p. 173.
• Summary: Discusses two diseases: (1) Bacterial blight
caused by Bacterium glycineum Coerper and B. sojae Wolf.
These two organisms are distinct and both are pathogenic to
soybeans causing a similar type of injury. (2) Mosaic (cause
unknown) was reported on Ito San soybeans by C.R. Orton
at Girard, Erie County, Pennsylvania, on 30 July 1920. About
2% of the plants were affected, and most of them only on
the top. Address: Collaborator with the USDA Plant Disease
Survey and Plant Pathologist at the Virginia Agric. Exp.
Station.
996. Morse, W.J. 1921. Re: Soybean varieties, recipes, and
flour. Letter to J.C. Hackleman, Illinois Agric. Exp. Station,
Urbana, Illinois, May 4. 2 p. Typed, without signature
(carbon copy).
• Summary: “I would suggest that you write to the Missouri
Experiment Station for seed of the Morse and also the
Columbian [varieties]. As to the Hongkong variety, I do not
know of any station having seed of this variety.
“With reference to a soy bean menu for the Home
Economics people... We have a very large number of recipes
for all sorts of dishes made from soy beans. I have been
collecting these for the past few years and a large number
of them I know you would not care to make use of... I will
also include a menu which was made up for a member of the
Garden Club of America and which was used at a soy bean
dinner about a year ago.
“Relative to soy bean flour, I will say that I do not know
at present just where you can obtain this. I know that the
Waukesha Food Products Co., Waukesha, Wisconsin, were

manufacturing this flour [Hepco Flour] two or three years
ago but recently I have not had any word from them.”
The company in Ohio which is planning to can the
Hahto soy beans is the DeGraffe Canning Co., DeGraffe,
Ohio. However, Morse thinks he will be able to supply
Hackleman “with a fair quantity of green canned Hahto soy
beans if your request is not too large. We have a number of
cans that were put up last fall...”
“Please do not think you are bothering me with
questions or that your requests trouble me as I am always
very glad to aid you in whatever way I can. I certainly do
appreciate the many ways in which you and your station are
aiding in the soy bean work and it is no more than right that I
respond.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#4.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
997. Ridgway, Frank. 1921. Farm and garden: Old beans
best. Chicago Daily Tribune. May 7. p. 8.
• Summary: “The demand for soybeans is so great this
year that farmers are being offered all sorts of varieties for
the spring planting. New varieties are being gathered up in
various sections and rushed to the new soybean districts in
the corn belt, where growers have found it about as easy and
much more profitable to raise this crop along with corn than
it is to grow corn alone.”
“J.C. Hackleman, University of Illinois, says that it does
not seem advisable to try out new varieties merely because
they are highly advertised, nor because they do well in other
sections of the country.
“There are several of the commonly grown varieties
fairly well distributed through the soybean belt for the farmer
to select from, including Hollybrook, Peking, Ohio 9035,
Mongrol [sic, Mongol], and Ebony, or Black Beauty, as it is
sometimes called. Of course, Ito San and A.K. belong in the
list.
“Ebony is considered the most commonly grown of
the black seeded varieties in Illinois. It is good for hay or
pasture, and yields a fair amount of seed on its erect bushy
plants. Sheepmen like the Ebony. They plant it in with the
corn and turn the flock into the field in the fall.”
Note: This is the earliest document seen (July 2016)
that uses the term “soybean belt” (or “soy-bean belt”) to
refer to that part of the Midwest where soybeans are widely
cultivated.
998. Hackleman, J.C. 1921. Re: Testing soybean varieties
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in Illinois. Letter to W.J. Morse, Bureau of Plant Industry,
USDA, Washington, DC, May 11. 2 p. Typed, with signature
on letterhead.
• Summary: “I am going to take up the question of these
additional varieties up with Dr. Burlison and see what he
thinks about adding them to our list. As I understood the
request made by the soybean growers at Chicago, they
wanted us to grow soybeans, seed for which would be
furnished by each of the several states here in the Middle
West. Each state was to send only two or three varieties and
these were to be their best. Indiana, for instance, sent us Ito
San and Holly Brook [Hollybrook]; Michigan furnished
Manchu, Ito San, Black Eye Brow; Ohio furnished Ito
San, Manchu, and Ohio 9035; etc. I doubt if they would
be interested in seeing a large number of new and perhaps
uncommon varieties. I think they are more interested in the
common standard types.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#4.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
999. Wea: New U.S. domestic soybean variety. 1921. Seed
color: Yellow (straw), hilum dark olive.
• Summary: Sources: Wiancko, A.T. 1921. Letter to W.J.
Morse, Agronomist, Bureau of Plant Industry, Washington,
DC, May 20. 1 p. “Dear Sir:–Referring again to the matter
of naming some of the numbered varieties of soybeans
furnished by the Bureau some years ago, I beg to report that
we have decided to increase and commercialize #28050;
30600; 36576; 36846, and have named them as follows:...
#30600... Wea.”
Re: New names for four soybean varieties. Wiancko,
A.T.; Mulvey, R.R. 1922. “Soybeans in Indiana.” Indiana
(Purdue) Agric. Exp. Station, Bulletin. No. 238 (Revised
ed.). 16 p. Dec. See p. 15.
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 170. “Introduced from Shuangchengpu, Manchuria,
1911. Plants stout, erect, maturing in about 110 days;
pubescence gray; flowers purple, 35 to 40 days to flower;
pods gray, 40 to 45 mm. long, 7 to 8 mm. wide, 6 to 7 mm.
thick, 2-3 seeded; seed straw yellow, 7 to 8 mm. long, 6 to 7
mm. long, 5 to 6 mm. thick; hilum dark olive; germ yellow;
oil 19.6 per cent; about 194,880 to the bushel.”
Robertson, D.W.; Kezer, A.; Deming, G.W. 1932.
“Soybeans under irrigation in Colorado.” Colorado Agric.
Exp. Station, Bulletin No. 392. 24 p. July. See p. 3, 8-9. Wea
(F.C. No. 1017) is a yellow-seeded variety that gave very

good yields under irrigation at Fort Collins from 1923-1926.
The average yield during this period was 25.3 bushels/acre.
Range: 23.2 to 28.2. Average days to maturity: 128.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 18-19. Wea is in the USDA Germplasm
Collection. Maturity group: II. Year named or released:
1923. Developer or sponsor: USDA. Literature: 05. Source
and other information: ‘Chin Yuan Tou’ from Shuangcheng,
Heilongjiang, China, in 1911. Prior designation: PI 30600.
Address: USA.
1000. Wiancko, A.T. 1921. Re: New names for four soybean
varieties. Letter to W.J. Morse, Agronomist, Bureau of
Plant Industry, Washington, DC, May 20. 1 p. Typed, with
signature on letterhead.
• Summary: “Dear Sir:–Referring again to the matter
of naming some of the numbered varieties of soybeans
furnished by the Bureau some years ago, I beg to report that
we have decided to increase and commercialize #28050;
30600; 36576; 36846, and have named them as follows:
“#28050... Pinpu
“#30600... Wea
“#36576... Feldun
“#36846... Dunfield
“If these names are agreeable to you, kindly record them
in case others who have received seed of these numbers,
should purpose names for them.”
Note: After the name “Feldun” Morse writes in
“Aksarben.” On May 24, Morse writes Wiancko: “With the
exception of #36576, the other names are agreeable to us.
Concerning #36576 will say that this number was given the
name “Aksarban” [Aksarben] by the Nebraska Experiment
Station in the spring of 1919. It seems, therefore, this number
should have the name ‘Aksarban.’ In fact, during the summer
of 1919 and during the years 1920 and 1921 a considerable
amount of seed of this variety has been distributed. The other
names you have given have been recorded so that no other
names can be given them.”
On July 27, R.A. Oakley (Acting Agrostologist) writes
Wiancko to ask whether he or any of his collaborators
are employees of commercial organizations–such as seed
companies. Only July 1, Wiancko writes back that they are
not.
Note: This is the earliest document seen (Nov. 2020)
that mentions the soybean varieties Dunfield, Pinpu, or
Wea. Morse wrote the variety names by hand on Wiancko’s
letter of May 20. Then typed “Aksarban,” intending to type
Aksarben, in his reply of May 24.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
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Indiana Experiment Station–#8.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Chief in Soils & Crops, Purdue
Univ. Agric. Exp. Station, Lafayette, Indiana.
1001. Dunfield: New U.S. domestic soybean variety.
Including Dunfield No. 28 and No. 70. 1921. Seed color:
Yellow (straw), hilum light brown.
• Summary: Sources: Wiancko, A.T. 1921. Re: New names
for four soybean varieties. Letter to W.J. Morse, Agronomist,
Bureau of Plant Industry, Washington, DC, May 20. 1 p.
“Dear Sir:–Referring again to the matter of naming some of
the numbered varieties of soybeans furnished by the Bureau
some years ago, I beg to report that we have decided to
increase and commercialize #28050; 30600; 36576; 36846,
and have named them as follows:... #36846... Dunfield.”
Wiancko, A.T.; Mulvey, R.R. 1922. “Soybeans in
Indiana.” Indiana (Purdue) Agric. Exp. Station, Bulletin
Gardner. No. 238 (Revised ed.). 16 p. Dec. See p. 15.
Max W. 1926. “Indiana plant diseases, 1924.”
Proceedings of the Indiana Academy of Science 35:23757. Dec. See p. 253. “Stem blight, caused by Diaporthe
sojae, was found in Cass County in the Dunfield variety.”
Morse, W.J. 1927. “Soy beans: Culture and varieties.”
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 6-7.
“Introduced under S.P.I. No. 36846 from Fanchiatun Station,
South Manchuria, in 1913. This variety is said to be highly
prized for the quantity of oil the seeds contain. Plants stout,
erect, bushy, maturing in about 110 days; pubescence gray;
flowers both purple and white, 40 to 45 days to flower; pods
2-3-4 seeded; seeds straw yellow with light brown hilum,
about 3,175 to the pound; germ yellow; oil 19.8%.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987.
“USDA soybean germplasm collection inventory.” Vol. 1.
INTSOY Series No. 30. p. 10-11. Dunfield is in the USDA
Germplasm Collection. Maturity group: III. Year named or
released: 1923. Developer or sponsor: C.O. Cromer, Purdue
AES (Agric. Exp. Station), Indiana. Literature: 06. Source
and other information: ‘Pai Mei’ from Fanjiatun (near
Changchun), Jilin, China, in 1913. Prior designation: PI
36846. Address: USA.
1002. Kinney, E.J.; Roberts, George. 1921. Soybeans.
Kentucky Agricultural Experiment Station, Bulletin No. 232.
p. 23-57. May. [1 ref]
• Summary: Contents: The utility of soybeans. Comparison
of soybeans and cowpeas (in the place they fill in the
cropping system or rotations). Varieties. Character of the
plants. Description of varieties: Haberlandt (the variety
grown most extensively in Kentucky), Lexington, Virginia,
Peking, Sable and Royal (both introduced and named
by an Ohio seedsman), Sooty, Mammoth, Ito San, Black
Eyebrow, Early Brown, Manchu, Wilson, Guelph (also called
Medium Green and Early Green), Medium Yellow, Mongol,

Mikado, Tokyo, Hollybrook, Tar-heel Black, Morse. Yields
of varieties (in trials at the Kentucky station, 1911-1920).
Farm yields. Hay yields. Soybeans in the rotation. Culture of
soybeans: Preparation of the seed bed, inoculation, methods
of planting soybeans, yields of hay from rows and solid
drilling, rate of seeding, setting the drill to sow soybeans,
time of planting, cultivation (with a weeder or spike-tooth
harrow), harvesting soybeans (when to harvest, methods
of harvesting), threshing soybeans. Combined soybean
harvesters and threshers. Soybean straw. Care of seed.
Growing soybeans with corn. Mixtures of soybeans and
other crops for hay production. Soybeans for silage.
Concerning small- vs. large-seeded soybeans (p. 30):
“Usually the very small seeded sorts do not yield quite as
heavily of seed as the larger seeded varieties. The difference
is not great, however. The size of the seed has no influence
upon the size of the plant produced; hence small seeded sorts
are much more economical to sow, for a bushel of a small
seeded variety may contain twice as many seeds as a bushel
of another having large seeds, so only half as much seed as
the former is required per acre. The shrewd buyer should be
willing to pay more for such seed. Furthermore, germination
of the small seeded sorts is likely to be better in hard crusted
ground because the cotyledons are smaller and encounter less
resistance in breaking thru the surface. The seeds of some
of the small black seeded sorts are very resistant to decay
and germinate after lying on the ground all winter. Where
the seed crop is hogged down or fed without threshing, there
is a decided advantage in using a variety with yellow or
green seeds, because stock can find them more easily when
shattered out on the ground. In threshing more cracking of
the seed occurs in large seeded sorts than in the small seeded
ones.”
Concerning the Mammoth variety (p. 33): “The chief
variety of the Cotton Belt and by far the most extensively
grown of any variety in the United States. The introduction
of this excellent variety in 1882 was largely responsible for
the greatly increased interest in the soybean in this country.”
Yields (p. 36): “In 1915, after a careful consideration
of the yield produced and other characteristics of these
varieties, it was concluded that Haberlandt and Lexington
had shown the best combination of desirable qualities for
general purpose varieties. Ito San was chosen as the best
of the early sorts, and Peking the best of the distinctly hay
varieties.”
Tables show: (1) Yield of soybean in variety tests,
1911-1920. (2) Yields of soybean hay on soil experiment
fields. (3) Yields of soybeans in 28 and 35-inch rows. (4)
Yields of soybeans drilled solid compared to 35-inch rows
for same years. (5) Yields of soybean hay from different
methods of seeding pounds per acre. (6) Yields from
thick and thin seeding. (7) Yields from various methods
of combined planting of corn and soybeans. Address: 1.
Assoc. Agronomist; 2. Head Agronomist. Both: Lexington,
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Kentucky.
1003. Parsons-McKinnis Co-operation. 1921. Re: Soy bean
varieties for sale. Letter to potential soy bean buyers, May. 1
p. Undated. Typed, without signature on letterhead.
• Summary: “Dear Sir:–We have a large stock of the leading
varieties of Soy Beans that we have grown and carefully
prepared for shipment direct to farmers. You can readily
see the advantage to all concerned in dealing in this way.
It should be farmers aim in these trying times to save
distributing costs and to deal liberally with each other. We
have joined forces for these reasons, we save on equipment,
preparing seed and marketing and we give our customers the
benefit of this and our combined experience which extends
over a great many years work with the crop grown for every
purpose.
“Soy Beans are destined to become a very important
crop in modern agriculture. Just now is an opportune time
to push the crop to the place it deserves. We are top-heavy
with corn and other grains and our soils are low in fertility
that grain crops require. Introduce Soy Beans and change
this condition and incidentally produce some cheap protein
feed that the young stock needs so badly and seldom gets in
sufficient quantity.
“We believe in hogs and look forward to an early return
of proper values for them. We advocate feeding corn and
beans in the field by giving pigs or lambs free range and
have developed a plan after many years practice that we will
be glad to give to anyone interested in this practice. Beans
grown for hay ordinarily yield over two tons of the most
valuable feed and improves the condition of the soil. Black
beans are preferred for this purpose.
“Whatever your needs are we will be glad to take the
matter up and if we are sold out or unable to fill them we
will likely be able to assist you anyway. Our present prices
are $3.50 per bushel, sacked in burlap and f.o.b. our station.
We guarantee beans to be of good quality and will refund if
not so found if returned within two weeks. Let us have your
orders early as there will likely be a shortage of beans and
higher prices may prevail. We now have Wilson, (Wing’s
Great Bean) Hollybrook, Ito San and Mikado in quantities.”
Note 1. A stamp shows that this circular letter was
received by the Forage-Crops Division of USDA on 11 May
1921.
Note 2. Across the top of this letterhead is printed
(in small letters, from left to right): A.A. Parsons, Pres.,
Plainfield, Ind. Norman Parsons, V-Pres., Plainfield, Ind.
L.W. Parsons, Treas., Camby, Ind. Guy P. McKinnis, Sec’y,
Indianapolis, Route O. Below the company name is written:
“Pure Bred Live Stock and Field Seeds.” and below that:
“Camby, Indiana.”
Note 3. Down the left side of this letterhead, in a
series of five connected boxes (each 1.75 inches wide), is
printed: (1) A.A. Parsons & Son. Indiana’s pioneer soy bean

growers. 30 years experimentation. Originator Mikado.
Breeder of Berkshires [hogs]. (2) Norman Parsons. Breeder
of Guernseys and Berkshires. Black [soy] beans. (3) L.W.
Parsons. Breeder of Berkshires. Wilson beans. (4) W.N.
Parsons. Breeder of Guernseys and Berkshires. Soy beans.
(5) Guy P. McKinnis. Breeder of Spotted Polands, Barred
Rocks. Hollybrook and Medium Early Yellow soys.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29.
Box 102. Folders–Parsons, John E.; Parsons, A.A.; ParsonsMcKinnis Corporation. Address: Camby, Indiana.
1004. Pinpu: New U.S. domestic soybean variety. Synonym:
Manchuria (Morse 1927). 1921. Seed color: Yellow (straw),
hilum tawny.
• Summary: Sources: Wiancko, A.T. 1921. Re: New names
for four soybean varieties. Letter to W.J. Morse, Agronomist,
Bureau of Plant Industry, Washington, DC, May 20. 1 p.
“Dear Sir:–Referring again to the matter of naming some of
the numbered varieties of soybeans furnished by the Bureau
some years ago, I beg to report that we have decided to
increase and commercialize #28050; 30600; 36576; 36846,
and have named them as follows: #28050... Pinpu.”
Wiancko, A.T.; Mulvey, R.R. 1922. “Soybeans in
Indiana.” Indiana (Purdue) Agric. Exp. Station, Bulletin. No.
238 (Revised ed.). 16 p. Dec. See p. 15.
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 169. “Introduced from Harbin, Manchuria, 1910.
Plants stout, erect, bushy, maturing in about 105 days;
pubescence gray; flowers purple, 35 to 40 days to flower;
pods gray, 45 to 50 mm. long, 7 to 8 mm. wide, 7 to 8 mm.
thick, 2-3 seeded; seed straw yellow, 7 to 8 mm. long, 6 to 7
mm. wide, 6 to 7 mm. thick; hilum tawny; germ yellow; oil
18.4%; 160,300 to the bushel.”
Morse, W.J. 1927. “Soy beans: Culture and varieties.”
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 9.
“Manchuria.–The same as Pinpu.”
Kaltenbach, D.; Legros, J. 1936. “Soya: Selection,
classification of varieties, varieties cultivated in various
countries.” International Institute of Agriculture (Rome)
Monthly Bulletin of Science and Practical Agriculture
27(5):165T-89T. See p. 144T. Pinpu is one soybean variety
cultivated in Indiana–and in Massachusetts (165T-166T).
Address: USA.
1005. Smith, J.W.R. 1921. Growing soy beans. Bean-Bag
(The) (Lansing, Michigan) 3(12):22-23. May.
• Summary: “There will be the largest acreage ever sown of
the soy bean this coming season, if the present inquiry for
seed is an indication of future activities.
“They should be grown because of their high feeding
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value. In digestible nutrients they are four times as rich as
corn or oats, being equal to cotton seed meal for balancing
the ration. As a hay, soy beans are more palatable than alfalfa
and twice as rich in digestible nutrients as clover.
“Another advantage in growing soy beans is that these
beans may be grown with ensilage corn and harvested
without extra expense. The same method may be used when
‘hogging down’ the crop. Most farmers grow them for
hay; although farmers who grow them for seed are richly
rewarded by an increasing demand, at higher prices.
“In preparing the soil, use the same method as for oats.
After the corn is planted, re-harrow the ground and roll or
drag until smooth and firm, then drill with the grain drill
using all the hoes [sic, holes], or closing part, making the
rows 24 or 28 inches apart, that they may be cultivated.
Lime, phosphorus and bacterial inoculation are essential!
“Most every farmer who grows seed will supply freely,
or at small cost, richly inoculated soil to his neighbors or
customers. Ten or fifteen pounds of soil should be stirred
into water that has had a little sugar or syrup added to
make it a little sticky, until the water is very muddy. Then
apply the water to the beans, wetting the surface and then
excluding the light until put in the drill box. Keep the soil
in the dark until ready to mix in a dark room. This method
is very simple, inexpensive, and effective in starting a good
development of bacteria.
“Selecting varieties: Many inexperienced growers make
the mistake of buying the seed costing the least per bushel,
since it requires more bushels of large beans like Medium
Green or Holly Brook [Hollybrook], or Mammoth Yellow
than is required if Virginia, Wilson, or Ebony is used.
“When planted with corn, varieties maturing with
corn should be used, viz., Wilson or Virginia with Leaming
corn for ensilage, or Holly Brook, or Austin for ‘hogging
down.’ Large grained yellow varieties should be planted
for the latter use. Varieties such as Medium Green or Early
Brown should be used in the northern sections of the Corn
Belt, while the larger yielders like the Wilson, Virginia, and
Mongul [Mongol] that require a longer period for ripening
are the most profitable for seed and hay in the Central and
Southern Corn Belt.
“Buy acclimated seed from your neighbor, or a grower
in your latitude. Select the variety for your main crop and
then test one or more in one or two pound packages–testing
is the only safe guide.” Address: Adena, Ohio.
1006. Fred, E.B. 1921. The fixation of atmospheric nitrogen
by inoculated soybeans. Soil Science 11(6):469-77. June.
• Summary: On a poor, light sandy soil which had not
carried a leguminous crop for 20 years, inoculation increased
the yield of Ito San soybean tops (not including roots and
nodules) 1,787 pounds per acre, or more than threefold (to
2,598 lb. with bacterial inoculation, from 811 lbs without
bacteria). Inoculation increased the weight of nitrogen in the

crop from 8.33 lb to 65.36 lb per acre, approximately 87%
of this increase being in the tops of the plant. The increased
nitrogen content of the roots and nodules of the inoculated
plants greatly benefited the rye crop in the succeeding year.
Inoculated soybeans took 26% of their nitrogen from the
air.
Photos show: (1) A field divided into inoculated and
uninoculated plots of soybeans on plainfield sand; a man
is standing in the more luxuriant inoculated side. (2) Ito
San soybeans from 137.5 square feet of the inoculated and
uninoculated plots side by side for comparison. The plants
from the inoculated side are taller and more massive.
(3) Ten soybean plants uninoculated (left bundle)
compared with 10 soybean plants inoculated (right). Address:
Agric. Exp. Station, Univ. of Wisconsin.
1007. Pratt, J.W. 1921. Real soy success. Bean-Bag (The)
(Lansing, Michigan) 4(1):26-28. June.
• Summary: “Some Illinois farmers tried out soys for hay
and for the silo before there was much demand for seed.
They also discovered that soy beans left the soil in much
better physical condition for the next crop.
“Probably the Corn Belt farmers in Illinois and Indiana,
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two or three of whom have made notable success in soy
growing, have had much to do with giving this legume its
rightful place. The C.L. Meharry farm near Champaign,
Illinois, grows soys successfully–200 acres of ‘em. Mr.
Riegel, manager of this 800 acre farm, has learned the game
thoroughly through eight years’ trial, the earlier years being
in some degree failures. With each of these failure years
came a lesson until now W. E. Riegel is sought from far and
near for information as to soys and also as a speaker on this
subject at Farmer Institutes and Short Courses.
“The 160 to 200 acre field of soys which appears every
season on this farm has become one of the show places of
the Corn Belt and as such is used frequently by the U. of I.
[University of Illinois] during the summer.
“This manager, to whose untiring energy and study is
due the success of the soy bean crop, believes success is to
a great degree due to careful preparation of the ground. The
soil must be worked and reworked till it is finely pulverized.
Then the seed–one bushel to the acre–must be inoculated
with dirt from a soy bean field. It may seem that much time
is consumed in preparing this ground, but note this fact: as
the reaper cuts the soy crop in the fall, the drill follows right
on its heels with the wheat sowing; for not even a disc need
run over the ground for wheat, which is the proper crop to
follow.
“After having the pulverized seed bed, the beans are
sowed with a grain drill using the oats openings and sowing
the seed 1 to 1½ inches deep. Cultivation must follow closely
on planting. Here boy labor may be used. The weeds must
be fought early and often. A boy can drive the favorite weed
fighter, a rotary hoe, across the field back and forth just as
well as a man. This cultivation comes at about the same
time as corn cultivation, hence the boy labor proposition is
valuable.
“If a crust has formed over the beans from a hard rain,
not an hour’s unnecessary delay should be allowed in getting
on the field with the rotary hoe or spiked-tooth harrow or
weeder. Thus the bean necks will be saved which otherwise
would break in trying to get through the crust. This use of
unskilled labor adds to the cash value of the crop.
“The fact that this growth leaves the ground in prime
condition for wheat is no small one. Soys fit into the rotation
perfectly. As seed they produce a splendid cash crop. After
threshing out the seed the hullings are good feed. As hay a
soy bean crop is far superior to alfalfa in rich feed. These are
five good reasons for soys.
“On the C. L. Meharry farm soy beans have for six years
supplanted oats which both Mr. Riegel and the owner regard
as an unprofitable crop and a soil robber. The rotation now is
and has been for years, corn, soy beans, wheat and clover.
“Soys are put into every hill of corn. This corn and soy
combination is a money maker as well as labor saver.”
“Soy feed is a substitute for tankage. When soys or
soy bean hay is available in the self feeder, hogs eat less

tankage–in fact 75 to 80 per cent will be saved. This farmer
says that by actual observation they had 300 hogs eat 100
pounds tankage a day. When put on corn and soys in the
field, 100 pounds lasted them three days. The culls–i.e.,
the splits and smalls not suitable for seed–will be about 10
percent of the crop and these are good feed.”
“From 100 acres this farm harvested 2200 bushels of
soys which sold at $5 per bushel.” The Mongol soy bean
is a favorite here and for these reasons: it makes fine hay,
growing its pods 4 to 5 inches from the ground. Being
high the binder cuts it more easily than other varieties, as
the A.K., where the pods are low. The pods of the Mongol
hold the seed well and will stand much wetting without
shedding the seed–e.g., Early Brown pods split and scatter
the seed after repeated wettings. The Mongol splits less in
the thresher than other varieties and it matures later. The
earlier varieties, as A.K., are valuable to grow with corn for
hogging, or cattling or sheeping down.
A photo shows a rotary hoe used on the soy bean farm of
C.L. Meharry near Tolono, Illinois.
“For seed the crop is harvested in late September or the
first week of October when the leaves have fallen. A binder
is used for harvesting and an ordinary threshing machine to
thresh the beans, reducing the speed of the cylinder to 350
revolutions, but keeping the balance of the machinery to
normal speed.
“Before storing in bins to any depth, the beans must be
allowed to dry out; otherwise they will be damaged for seed.
“This manager believes soys can be grown as far north
as corn. He also believes that there is some reduction, though
a very small per cent, in the corn yield when soys are grown
with it.
“The success of this farm man in the soy business has
encouraged others to grow them. Now this grower and his
associates in the county–meaning the Soy Bean Association–
are cudgelling their brains to find the ways of utilizing the
crop when the seed business wanes. No sign of waning yet,
for the mail end of Mr. Riegel’s soy seed business keeps one
busy at his desk during the sale season. He sells direct to the
farmers when he might sell in 1000 or 2000 bushel lots seed
houses. Demand is greater than supply.
“At the formation of a National Soy Bean Association
last fall at the time of the International Stock Show in
Chicago, W.E. Riegel was made president. That association
is invited to meet on the C.L. Meharry farm where this
successful soy beaner is boss. Will you be one of the 3000
people expected at that picnic of soy beaners?” Address:
Tolono, Illinois.
1008. Rouest, Leon. 1921. La culture du soja [Soybean
culture]. Bulletin des Matieres Grasses de l’Institut Colonial
de Marseille No. 5&6. p. 73-86. [1 ref. Fre]
• Summary: Contents: Introduction and about the author
(autobiographical). Varieties of soya tested in France (1.
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Yellow Soy, Early Medium Green, Manchu. 2. Etampes
Soy. 3. Black Soy. 4. Very early black soy. 5. Wilson Five
{black}, Manchu, Early Medium Green, Virginia. 6. Extra
early from Podolia [Podolia is in today’s Ukraine]. 7. Very
early brown). Soya in the Experimental Farms of Neoculture
(Varieties tested: Manchu (yellow seeded), Wilson Five
(black), Haberlandt (yellow, but its progeny were green or
brown or with a brownish red hilum), Tokio (green; progeny
brown or yellow), Virginia (brown; progeny reddish brown,
yellow with black hilum, black and yellow, yellow, or green),
Hahto (green; progeny black round, brown flat, yellow
round with black hilum, reddish brown), Early Medium
Green (green; progeny; white or almond)). Planting soya
(incl. Mammoth Yellow). Number of heat units required
(degré thermique) for the germination of soya. Importance
of the spacing between plants. Quantity of seed necessary
for planting 1 hectare. Soya during its vegetative stage (incl.
Buckshot, Ito San, Medium, Meyer, Medium Early Yellow,
Mammoth Yellow; the soybean also grows in Tunisia if
irrigated). Comparison of the vegetation of soya and of
haricot at high altitudes. Rolling the planted seeds and
methods of management. Growth of the soybean plant, and
its acclimatization. Enemies of the soybean.
Note: This is the earliest document seen (Oct. 2004)
that mentions the soybean variety Early Medium Green. The
name is written in English, with no French equivalent. It is
mentioned in only 4 documents, three of them by Rouest, all
in French and published in France in 1921 and 1922.
In the section titled “Importance of the spacing between
plants” is a table (p. 80) showing the spacing (in meters)
between plants at locations in Canada for the three years.
The earliest years and spacings are as follows: Maritime
Provinces, 1899, 0.70 meters. British Columbia, 1899,
0.88. Ottawa [Ontario], 1900, 0.71. Manitoba, 1900, 0.88.
Northwest Territories [actually Saskatchewan] 1900 0.88.
The section titled “Rolling the planted seeds and
methods of management” (p. 83) states that it is very
important to roll the ground with a roller after planting the
seeds in order to create contact between the soil and the
seeds, so all seeds mature at the same time. The capillarity
will be broken by the tongue of the seeding machine.
The section titled “Acclimatization” states (p. 84) that
in the Tarn, at the Genetic Institute of Nages, abbot Vieules
tested soybeans successfully at 800 meters elevation. In the
Montagne-Noire (Aude), Dr. Valette successfully tested the
soybean variety Manchu at 600 meters. Address: Directeur
des Fermes Expérimentales de Néoculture de France.
1009. Pratt, J.W. 1921. Utilization of the soy bean crop.
Bean-Bag (The) (Lansing, Michigan) 4(2):26-27. July.
• Summary: In the last “issue of The Bean-Bag you were
introduced to W.E. Riegel, the soy-bean man. You learned
that he succeeds in the soy business because he is attentive to
details in raising the crop–such details as securing a perfect

seed bed, seldom using seed over a year old, doing careful
planting and wasting no time in the use of the rotary hoe for
fighting the weeds.
“In late August or early September the crop is harvested
when for hay, later when for seed. After mowing, the crop is
left on the ground to cure for several days. If rains come the
crop is apparently forgotten and is left alone till it dries out.
It is injured less than any other hay would be with repeated
wettings. Care is taken that the hay is well dried before
putting in the barn, to escape mold.
“Stock on this 800 acre farm thrive on soybean hay.
They like it and do not tire of it. It is rich in concentrates
and balances corn admirably. Stock fed upon this hay needs
less tankage and oil meal. Cows thrive on it as shown in
the increased milk supply. Hogs rush to the bins in the self
feeder which contain this feed either as hay or cull beans.
It is a favorite with horses and sheep. Mr. Riegel says, ‘We
know clover is better than timothy, alfalfa is better than
clover. We believe soy-bean hay is better than alfalfa.’
“The culls partially cooked and mixed with bran and fed
warm to a flock of a hundred hens three or four times a week
proved to be a good egg producer. Not a day in the coldest
weather but eggs were to be had from this small flock.
“As human food soy beans make an excellent winter
dish, but must be properly prepared to be palatable. A
farm family where hearty meals are necessary finds this a
nourishing and inviting edible. Here is the recipe: Soak 4
cups soy beans over night or better for 24 hours. Boil slowly
for 4 hours, putting 1 teaspoon soda in during last half hour.
Pour off this water and cover with cold, rubbing thoroughly
with hands. When many skins or hulls will come off. Drain–
Now comes the real recipe. To the beans thus prepared add 1
quart canned tomatoes and 1 cup catchup or 1 cup chopped
pickle, ½ cup brown sugar, 1 tb. spoon [tablespoon] fat,
pepper and salt and onion taste. Bake 4 hours or more.
“On account of the long preparation this is practicable
only to the big range in the farmer’s kitchen but it is
invaluable there as winter food. Each time warmed over adds
to the tastiness of this dish.
“The soy bean was a favorite in canning factories when
war prices sent navy beans soaring with prices of meat. You
probably have eaten soys in your canned beans from the
corner grocery and did not know it.
“Soy beans are straight money makers when harvested
for seed. The vines and hulls left after threshing out the
beans are also good feed, equal to timothy and are especially
good for horses and mules. When storing the beans in bins,
care is used not to fill deeper than two or three feet until the
beans are dry. They are shiny and smooth when in prime
condition.
“This crop is always in ready sale. The same customers
call year after year. Mr. Riegel has 2000 to 2100 bushels each
year. He reserves 200 to 300 bushels for his own planting.
He has taken the trouble year after year to sell direct to the
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farmers or sometimes through the County adviser. Seed
houses are willing customers.
“In the sale season orders pour in through the daily mail,
by phone, by wire, by auto and even on horseback. ‘Beans
is beans’ is Mr. Riegel’s motto for the early spring months.
Bags are furnished free and sufficient inoculated dirt is
shipped for the order if requested. The orders run from onehalf bushel to 200. In fact a woman in Florida ordered a pint
and added a postscript, ‘Please send advice and directions
how to plant and harvest the crop.’
“Both Mr. Meharry, owner of the farm, and Mr.
Riegel, as well as the county adviser, have been pioneers
in spreading the knowledge of soy beans. They have been
desirous of seeing more farmers raise them. This is why
they have been willing to sell in small as well as in large
quantities. Indeed during the sale season this manager can
scarcely call his life his own.
“There are many reasons why soys are a fine crop for
any farm. They make good feed and good sale. Much labor
in plowing is saved for they leave the field ready for wheat
which is the proper crop to follow. The fertility of this large
farm has been greatly increased by using this crop.
“The Mongol and A.K. have been the two favorites
here, the Mongol perhaps being in the lead of favoritism.
However; the two work together better than either alone
because the A.K. ripens earlier, thus distributing the labor
of the crop. The Mongol ripens later and in Mr. Riegel’s
estimation is unequalled in all points for a commercial crop.”
“A use for soy beans which perhaps has given its
greatest value on the farm in question is that of feeding
hogs by turning them into the field where corn and soys are
grown together. This has proved to be a feed of excellence
for fattening hogs. ‘Hogging down corn’ is often heard.
‘Hogging down corn and soys’ is a newer term in farm
psychology, but is of greater value. The soys provide the
protein. This combined with the fat producing elements in
the corn makes a well-balanced meal for hog or horse or
cow or sheep. With access to this free cafeteria the stock
need little care. The temporary fence must be moved every
few days to enclose another ten or twenty acres as the feed
is consumed. A run of a few weeks here brings the hogs up
to excellent condition for market. Sheep gain fast and like
the feed. They are good gleaners. They had 400 feeder sheep
on this farm ninety days. They were on wheat stubble six
weeks and the rest of the time on corn stalks and beans. They
gained twenty-eight pounds. Calves have been brought up
to 900 pounds in ten months on corn, soy-bean hay and cull
beans.
“Mr. Riegel considers soy beans are worth from $85.00
to $125.00 per acre. They yield two to three and one-half
tons of hay per acre and ten to twenty-five bushels of seed.
“On September 1 is to be held the second annual
meeting of the Soy Bean Association on the C.L. Meharry
farm near Tolono. This till be a gala picnic day. Men

prominent in the soy bean business will be present. Come!”
1010. Magoon, C.A.; Culpepper, C.W. 1921. A study of the
factors affecting temperature changes in the container during
the canning of fruits and vegetables. U.S. Department of
Agriculture Bulletin No. 956. 55 p. Aug. 17. See p. 25-28.
[14* ref]
• Summary: “Soy Beans. The variety of soy beans used in
these tests was the Easy Cook [Easycook]. The beans were
gathered when most of the pods were beginning to turn
yellow. They were brought into the laboratory, spread upon
trays, and steamed for 5 minutes to soften the hulls so that
the shelling could be done more readily.” The shelled beans
were then were pressure cooked in 3 per cent brine in No. 2
and No. 3 tin cans, and pint and quart glass jars at 100º, 109º,
and 121ºC. The amount of soluble protein which cooks out in
processing seems to increase as the beans approach maturity.
Graphs (line curves) show time-temperature relations for the
soy beans in different containers.
“Experiments have shown that the readiness with which
viscous materials cook out in soy beans varies considerably
in the different varieties and with the different stages of
maturity. Of the several varieties tested the Easy Cook is
the softest and the cooking out is greatest. Also the amount
of soluble protein material which cooks out in processing
seems to increase as the beans approach a mature or ripe
stage.” Address: Office of Horticultural and Pomological
Investigations, Bureau of Plant Industry.
1011. Fellers, Carl R. 1921. Soy-bean oil: Factors which
influence its production and composition. J. of Industrial and
Engineering Chemistry 13(8):689-91. Aug. 21. [13 ref]
• Summary: Discusses the physical and chemical
characteristics of soy-bean oil, the oil and protein content of
various soy-bean varieties, and the effect of date of planting
upon the composition and maturity of the beans. Table III
lists the varieties tested. In descending order of average
oil content they are: O’Kute (25.6% oil / 35.7% protein),
Manchuria (23.2% / 36.9%), Auburn (21.6% / 40.0%),
Manchu (21.6% / 40.5%), Ohio 9035 (21.5% / 37.3%),
Guelph (21.2% / 38.1%), Black Eyebrow (20.2% / 38.7%),
Medium Yellow (19.6% / 39.3%), Early Brown (19.5%
/ 40.3%), Haberlandt (19.2% / 38.3%), Ogema (19.1% /
37.9%). Swan (19.1% / 42.5%), Ito San (19.0% / 41.4%),
Edna (19.0% / 39.8%), Wilson (18.8% / 37.3%), Manhattan
(18.5% / 37.9%), Peking (17.9% / 37.3%), Baird (17.9%
/ 43.0%), Amherst (17.5% / 43.6%), Hollybrook (17.2% /
40.8%), Habero [Habaro] (17.2% / 41.4%), Cloud (17.0%
/ 42.0%), Ohio 7046 (17.0% / 40.1%), Arlington (16.7% /
43.4%), Tarheel (16.1% / 39.0%), Ebony (14.6% / 43.6%).
For each variety is also given: Number of samples tested,
color [of seed coat], color of oil, and drying power of oil.
The amount of oil in the 26 different varieties of soy
beans varies considerably, from 14.6% in Ebony to 25.6%
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in O’Kute; the oil content is influenced by the length of the
growing season, the date of planting, and the time required
to reach maturity. The protein content ranges from 35.7% in
O’Kute to 43.6% in Amherst and Ebony.
There is also a considerable difference in the color and
drying properties of the oils derived from different varieties
of beans; generally, the dark-colored beans yield oil of rather
poor drying power. The oils obtained from the 26 varieties
of beans had the following characteristics: Specific gravity
= 0.922-0.926; index of refraction at 25ºC = 1.5720-1.4750;
acid value = 0.2-2.6; saponification value = 190-195; iodine
value = 123.2-132.3. Address: National Canners Assoc.,
1613 L.C. Smith Bldg., Seattle, Washington.
1012. Dungan, George H. 1921. Soybeans again assert
their value: The Second Annual Corn Belt Soybean Day–
September 1, 1921. In: R.W. Judd, ed. 1979. 50 Years with
Soybeans. Urbana, IL: National Soybean Crop Improvement
Council. 86 p. See p. 68-71. Also In: Windish 1981, p. 18184.
• Summary: “When Old ‘Sol’ first peeped between the
swiftly moving clouds on the morning of September first, He
saw a yellow road sign on a highway in eastern Illinois. We
can imagine that His eye followed down the road, because
the yellow card bore a big black arrow and carried the words
‘Soybean Day,’ in bold type. And as he sought out the sign
at the next crossroad, He saw a Ford drive up and stop. The
driver was looking about, seemingly, to get some suggestion
as to which road to take. Presently his eye, too, caught sight
of the yellow card. A happy smile spread over his face, his
left leg straightened and then bent again, our driver and his
family were on their way. The lapse of time gave the solar
observer a wider view. His eye moved rapidly down the road
and then from road to road throughout central Illinois. All
crossings were marked with a Soybean Day card. The arrows
pointed to a common center–Champaign. Many automobile
drivers are following them, eager on their way, and with an
expectant look on their faces.
“The results was that by a little after 8:30 on the
morning of the first of September, 350 people were
assembled on the Agronomy South Farm, University of
Illinois. There were those in this crowd who had grown
beans extensively for many years; those who had just
recently taken up the culture of soys; some who would be
soybean growers but desired further information; newspaper
reports; moving picture men, etc. There were representatives
from Washington, D.C., 35 counties of Illinois, 9 counties
of Indiana, 3 counties of Kentucky, and one county each of
Missouri, Ohio and Wisconsin.
“Dr. W. Burlison first explained the layout of the
Agronomy South Farm, dwelling particularly upon the
rotations on which soybeans appeared. Professor J.C.
Hackleman outlined the experimental work that is being
done with soybeans. The soybean series in the Northwest

rotation is devoted to a preliminary variety trial of new and
untried strains. The tour led along the end of these plots.
Such observations as the following were easily made: The
Arlington, the Columbian and Wilson No. 5 [Wilson Five]
promise to be good for hay. The Morse, Hahto, and the
Christian County soys because of their coarseness will likely
be better for seed than hay. The Hahto has such large seed
it may be difficult to thresh without injury. The Manchu is
an early bean, similar in some respects to the Ito San. The
extremely early Mandarin has no place in the corn belt
alongside our better varieties.
“On the South Central Rotation older well established
varieties are grown. Of these the Sable is the most beautiful.
The Virginia and the Illinois 13-19 are the best for hay. Other
good hay beans are the A.K., Mongol, Haberlandt, Hongkong
and Ebony. The early beans in this rotation include the Ito
San, the Manchu and the Black Eyebrow.
“In another plot the choice soys from all the corn belt
states were being grown side by side. This demonstration
showed that Ito San from Wisconsin is slightly earlier in
maturity than the same variety from Iowa and the states
south. It also seems quite clear from these tests that Mongol,
Medium Yellow and Hollybrook are practically one and the
same bean. The Lexington bean makes a very promising
showing under Illinois conditions. It attains more than
average height and bears many branches and possesses a
much less hairy leaf than most beans.
“Under the topic ‘How New Varieties of Soys are
Made,’ Dr. C.M. Woodworth discussed the tendency of
beans toward natural variation. He showed between 20
and 25 different plant types that he had selected out of the
one variety, A.K. Natural crossing helps to bring about
the occurrence of this multiple of types. In some special
experiments conducted by Dr. Woodworth, he learned that
hybridization occurred in nature l6 times in 10,000. This
does not seem frequent enough to be significant, but if two
varieties were grown side by side they would be hopelessly
ruined as to purity in the course of a few years. New varieties
are made then by plant selection which may or may not be
preceded by hybridization
“From the South Farm the procession moved to the
Stock Judging Pavilion where prominent animals of the
Dairy Department passed in review, as they were introduced
by Mr. Mason Campbell. Dean Davenport then gave a
wholesome, helpful address in which he advised the farmer
to stick close to the Agricultural College and especially the
experiment station, to familiarize himself with its needs
as well as what it could do for him, and to continue his
industriousness and level headedness.
“The road from Tolono to ‘Embarrass Farm’ was
indicated by soybean markers. Bean plants had been dropped
in the middle of the road about every fifty yards. This trail
led through the farm just past Mr. Riegel’s soybean varieties,
alongside some A.K.s to be used for seed and by a patch
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grown for silage. One hundred acres of soys were growing
in corn for pasture, and for soil improvement. Three hundred
acres were growing alone to be used for hay and seed
principally. A field of Mongols on the south side of the farm
took the eye of all who saw them. They were absolutely free
of weeds and almost as tall as rye.
“Demonstrations on the ‘Embarrass Farm’ included
the rotary hoe in operation and the threshing of soys with a
wheat separator. Some beans had been seeded on August 8
and on Soybean Day these were 3 inches high and ready for
cultivation. The rotary hoe will kill some small weeds but
its greatest value as a soy cultivator lies in breaking the soil
crust, enabling 100% seedling emergence and furnishing
proper soil aeration. The principal adjustment necessary on
a wheat separator to make it handle soy the reduction of the
speed of the cylinder to about 350 revolutions per minute and
maintaining the separating machinery at normal speed.
“It is reported that during the noon hour, 1627 people
were counted on the grounds. After lunch, which consisted
of sandwiches, soybeans in various forms, pie, ice cream
and coffee served by the Crittenden Unit of the Champaign
County Home Bureau, came the program and reports from
various states.
“Professor Hackleman as chairman first introduced
Chas. E. Meharry who described the crop rotation system,
thanked the people who had participated in making soybean
day possible and welcomed all in to Embarrass Farm.
“Henry J. Waters, Editor, Weekly Kansas City Star
and former President Kansas Agricultural College, gave
the principle address of the day. He emphasized the need
of sanity and clear thinking in these days of shifted price
equilibrium and predicted that the farmers` twelve hour day
and general frugality would carry him through.
“The soybean part of the program consisted of five
minute talks by representatives from Washington, D.C.
and six of the corn belt states. Professor Ralph Kenney,
Lexington, Kentucky, reported variety uses in his states as
follows: Mammoth Yellow for hay; Haberlandt, Lexington,
and Virginia for seed; and Haberlandt for growing with corn.
He introduced Mr. Chas. Caldwell of Danville, Kentucky,
who praised the Lexington very highly. The Lexington
has one third more leaves and finer stems than any other
variety. According to Mr. Caldwell it is the best soy for hay
production for one engaged in the beef cattle business.
“Taylor Fouts, Camden, Indiana, spoke of the increasing
importance of the soybean and predicted that it would have
been impossible to have had such a meeting as the present
one in the interest of any other crop.
“Missouri was represented by Prof. C.E. Carter of
Columbia. He felt it was important to reduce the number
of best varieties, and reported that in Missouri they were
recommending Morse and Medium Yellow for seed and
Wilson and Virginia for hay.
“That the dairy business is quite well adapted to soybean

utilization and that in Wisconsin soys are decidedly on the
increase was reported by Prof. Geo. H. Briggs of Madison.
Bean growing is becoming a sign of good farming. ‘A
Wisconsin farmer who had never grown soys went hunting
and to escape a storm crawled into a hollow log. The rain
continued for some time and when the farmer attempted to
crawl out he found himself fast in the rapidly swelling log.
Naturally in this predicament his mind reviewed the past and
when he thought of never having grown soybeans he slipped
out without difficulty.’
“C.B. Newton of Bowling Green, Ohio, stated that he
found the sugar beet drill and cultivator very satisfactory
for soys. These tools handle four rows at a time, making the
rows 22 inches apart.
“Dr. W.J. Morse, Washington, D.C. gave the principal
use of soys as hay and pasture. The possibility of utilizing
soy oil on a large scale is a problem for the future. Soybeans
are a legume crop and their usefulness as such has many
aspects without attempting to develop the commercial uses
of the grain.
“’Soybeans take the place of tankage when grown
with corn for hogging down’ said W. E. Riegel, manager of
Embarrass Farm. ‘Farmers can make no mistake in growing
more soybeans for feed.’
“At the close of the day’s program all in attendance had
profited by the information they had gathered thru both eye
and ear and by the inspiration of those who have pioneered
and attained success in soy growing. Thanks are due the
University Illinois Extension Service, the Corn Belt Soybean
Growers, the Champaign County Soybean Club and the A.P.
Meharry farms who have cooperated in making this day
possible.” Address: Associate in Crop Production, Univ. of
Illinois.
1013. Morse, W.J. 1921. Re: Request for letter of
authorization for Mr. Lee. Letter to Prof. C.V. Piper, USDA,
Washington, DC, Sept. 5. 2 p. Handwritten, with signature
on hotel letterhead.
• Summary: Morse is writing from Ames, Iowa. “Dear Prof.
Piper: I wish you would put through a letter of authorization
for Mr. Lee as I would like to have him go about Sept. 15
to Florence and Monetta, South Carolina, and also Athens,
Georgia, to look after our special experiments with cowpeas
and soy beans, and collections of Early Velvet Beans. I
will not be able to go early enough as I have a considerable
amount of note taking at Arlington [Farm] when I return.
Therefore I will not be able to leave for the South before
the latter part of September. I want to spend more of my
southern trip in Mississippi, Louisiana, Texas and the
southwest looking after our non-filling of pod experiments.
I feel [?] rather hopeful of this work from the reports I have
had thus far from Thompson in Arizona. For Mr. Lee about
10 transportation requests and a period of ten days or 2
weeks–I should think about $150 would be ample.
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“Had a great soy bean time in Illinois. Our Manchu
and Black Eyebrow are sure taking the North. The Virginia
is also becoming a great favorite in Illinois. At Ames the
Manchu is the best with the Black Eyebrow a close second.
The station here is raising a very large amount of seed of
these two varieties. The value of seed alone of these two
varieties would carry our Forage Crop Office for a few years.
It is certainly surprising how these varieties have spread.
Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: [Agronomist] Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
1014. Manvilli, Venanzio. 1921. La coltivazione della soja
in Piemonte: Esperienze e richerche eseguite nell’Istituto
Agricolo Bonafous durante l’anno 1920 [The cultivation of
soy in Piedmont: Experiments and research conducted at the
Bonafous Agricultural Institute during the year 1920]. Italia
Agricola (L’): Giornale di Agricoltura 58(9):266-79. Sept.
15. [9 ref. Ita]
• Summary: Contents: Botanical characteristics. Origin and
history of the cultivation of the soybean in Italy. Cultural
value of the soybean. Species and varieties of cultivated
soybeans. The need for soybeans as foods. Soybeans planted
in mixtures with other plants.
Varieties cultivated: Butter Ball, Dwarf Early Yellow,
Riceland, Early Brown, Guelph, Tokyo, Ito San or Yellow
d’Etampes, Mammoth Yellow.
Photos show: (1) Two varieties of germinating soybean
seed; early yellow and late green (p. 267). (2) Two soybean
plants with different growth habits (p. 269). (2) Three
soybean plants with different growth habits (p. 271). (3)
A field of corn grown with soybeans. Address: R. Istituto
Tecnico, Turin [Torino], Italy.
1015. Ridgway, Frank. 1921. Farm and garden: Cut soy
beans for seed when leaves fall. Chicago Daily Tribune.
Sept. 16. p. 17.
• Summary: Farmers in Illinois, Iowa, and Missouri have a
simple rule: The best time to cut soy bean plants for seed is
when the leaves fall. The only exception is for the variety
Chestnut, whose plants do not shed their leaves until after the
beans are dead ripe.
“Where plump pods are not already on the plants they
are likely to be of varieties that will not mature before frost.
Such plants should be cut for hay, using care not to break off
the leaves. Handle soy bean hay as you would clover.”

1016. Lloyd, W.H. 1921. Possibilities of the soybean:
Farmers from three states gather to study and learn this
promising legume. Ohio Farmer 148(12):255, 275. Sept. 17.
• Summary: “Michigan, Indiana and Ohio joined in tribute
to the soybean as a legume last Friday [Sept. 16 or Sept. 9]
at the Johnson seed farms [at Stryker] in Williams County,
Ohio... Soybeans form the major part of the rotation on the
main farm because of the production of seed, while on other
parts of the Johnson estate it is used because of its value as a
protein supplement in hogging and in making silage, and its
value as a hay crop.
“Soybeans have formed one of the principal crops of the
Johnson farms for 14 years, and the present manager, E.F.
Johnson, is continuing their development as an integral part
of his scheme of farming largely because of the statement of
an instructor of his in college who stated that a grain farm
could not be maintained in fertility at a profit.”
“A legume is grown by Mr. Johnson every year on every
field. On the main or home farm of 160 acres a four-year
rotation of soybeans, soybeans, wheat or oats, followed by
sweet clover, and corn is followed.”
“Mr. Johnson, after 10 years observation of corn and
soybeans for hogs, is authority for the statement that one acre
of soybeans with six acres of corn is superior as a hog feed to
nine acres of corn by itself without a protein supplement.”
Five varieties were planted to demonstrate those best
adapted to Ohio conditions: Manchu, Elton, Black Eyebrow,
Mammoth Yellow, and Ito San. Manchu is perhaps the best
all-around bean. Medium Green makes a beautiful hay, but
the seed shatters badly.
In the variety plots, 40 varieties of soybeans were being
grown and studied. There was surprising variation among
varieties, long and short plants, stocky and lean plants, little
beans in big pods and big beans in little pods. These varieties
are: Minsoy, Soysota, Manchu, Early Brown, Elton, Ohio
7420, Johnson’s Manchu Selections, Ito San, A.K., Aksarben,
Otootan, Mammoth Yellow, Hahto, Mandarin, Pekin
[Peking], Columbian, Medium Green, Chestnut, Biloxi,
Ohio 9035, Mongol, Haberlandt, True Hollybrook, Indiana
Hollybrook or Northern Medium Yellow, Ebony, Johnson
4, Laredo, Sable, Meyer, Wilson 5 [Wilson-Five], Wilson,
Virginia, Early Wisconsin Black, and Jet.
W.J. Morse, the soybean expert of the United States
Department of Agriculture (USDA), stated that the average
soybean growing season in Ohio was 115 days, however
many varieties require a much longer growing season. An
interesting exhibit showed “the Hahto variety, which is
being developed by the USDA as a possibility for human
consumption. It has a large flat seed that bears a great
resemblance to a lima bean. No great work has been done
yet in this country along this line but there are exceptional
cases such as religious cults and sanatoriums that are making
extensive use of the soybean as human food. It is also a well
known fact that the Chinese and Japanese have used soys for
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years in various forms as a means of sustaining life. They are
a very valuable source of protein and are destined to have
wide use in America.”
“The demonstrations and conference were arranged thru
the untiring efforts of E.F. Johnson and Ralph Schreiber, the
assistant manager of the Johnson farms, in cooperation cooperation with the soils and crops department of the Ohio
State University.”
Also discusses soybeans and corn for hogs, planting
methods, soybeans for silage, etc. Photos show: Plots on
the Johnson Seed Farms (Williams County, Ohio) where 40
varieties of soybeans are growing. A field of soybeans and
corn planted together.
Note: This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Early Wisconsin Black (a
synonym for Wisconsin Black). Address: Ohio.
1017. Gardner, Max W.; Kendrick, James B. 1921. Soybean
mosaic. J. of Agricultural Research 22(2):111-14. Oct. 8.
Plus 2 plates on unnumbered pages at end. [2 ref]
• Summary: Contents: Introduction. Symptoms. Field
inoculations. Seed transmission. Greenhouse inoculations.
“In a small field of Hollybrook soybeans in West La Fayette
[Indiana], a typical mosaic disease was found August 25,
1920. A rather low percentage of the plants were affected,
and the disease was more or less confined to one quarter of
the field adjacent to which were several rows of garden beans
affected with mosaic to a considerable degree.”
“The mosaic symptoms on the soybeans were
conspicuous and unmistakable, resembling those
characteristic of mosaic diseases in general. Affected plants
were stunted, and petioles and internodes were shortened to
some extent. The leaflets were stunted, greatly misshapen,
and puckered with dark-green puffy areas along the veins
(See Plate 18, A, C, D, E). Between these puffy areas the leaf
tissue was etiolated.” The “young, rapidly growing leaves
showed the most severe effects, and in some cases whole
leaflets or portions thereof were extremely stunted or killed
outright by the disease (Plate 18, B).”
“The pods on mosaic plants were stunted and flattened,
less pubescent, and more acutely curved than those on
normal plants (Plate 19, C, D). Those borne at the upper
nodes were most severely affected. The yield of seed was
materially reduced (Plate 19, A, B), since a considerable
portion of the pods contained no germinable seeds and the
remainder as a rule not more than one or two good seeds
(Plate 19, D). Even the germinable seeds were in general
undersized.” Plants affected by mosaic remained green
longer than normal plants. This destructive disease is
transmitted from plant to plant and is also seed-borne.
Photos (plates) show: (18) Seven views of mosaic on
soybean leaves. (19) Four views of soybean stems and pods,
with and without mosaic. Address: 1. Assoc. in Botany; 2.
Asst. in Botany. Both: Purdue Univ.

1018. Morse, W.J. 1921. Re: Standardization of soybean
variety nomenclature. Testing varieties at Arlington Farm.
Letter to Mr. W.E. Riegel, A.P. Meharry Embarrass Farm,
Tolono, Champaign County, Illinois, Oct. 15. 3 p. Typed,
without signature (carbon copy).
• Summary: “Dear Mr. Riegel–I have your letter of
September 27 in regard to the appointment of the committee
on standardization and nomenclature of soybean variety [sic].
I am very glad indeed to know that the matter of varieties is
to receive your attention. One of the most important things
in regard to varieties I think is the standardizing of the names
of the most popular varieties. As to the states that should
be represented on your committee I would like to suggest
the following: Illinois, Iowa, Ohio, Indiana, Missouri,
Wisconsin, Kentucky, Michigan, Pennsylvania, and possibly
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Minnesota and South Dakota. I suggest these states in view
of the fact that there is more confusion in varietal names and
a larger number of varieties grown in these states than in the
southern states. Throughout the South the mammoth yellow,
biloxi, otootan, Tokio, and mammoth brown [sic, Mammoth
Yellow, Biloxi, Otootan, Tokio, and Mammoth Brown] are
most generally grown and there is no confusion to these
sorts.”
“Varieties which I think should receive your attention in
the matter of standardization are the Pekin, Mongol, Ito San,
and Guelph. Each of these varieties is grown or sold under
several different names...”
“We have been doing a very large amount of work in
the classification of soybeans at Arlington this season. In
our classification tests we have about 700 samples of named
varieties of soybeans which were obtained from growers
and seedmen throughout the United States. Of course I do
not mean that we have 700 different varieties as in many
cases we have five or ten samples of the same variety from
different sources.”
Morse encloses (p. 3) a list of 19 men (mostly from
colleges or experiment stations) from eleven states who he
believes are qualified and would be interested in serving
on the committee to standardize soybean nomenclature:
Illinois–J.C. Hackleman, Urbana. C.M. Woodworth, Urbana.
Iowa–F.S. Wilkins, Iowa College of Agriculture, Ames.
Ohio–C.G. Williams, Ohio Experiment Station, Wooster. J.B.
Park, Ohio College of Agriculture, Columbus. E.C. Johnson,
Stryker. J.W.R. [“John”] Smith. Indiana–A.T. Wiancko,
Indiana Experiment Station, Lafayette. Taylor Fouts,
Camden. Missouri–W.C. Etheridge, Missouri Experiment
Station, Columbia. C.E. Carter, Missouri Experiment Station,
Columbia. Wisconsin–E.J. Delwiche, Green Bay. R.A.
Moore, Wisconsin Experiment Station, Madison. Kentucky–

E.J. Kinney, Kentucky Experiment Station, Lexington.
Michigan–O.R. Megee, Michigan Experiment Station, E.
Lansing. E.E. Evans, West Branch, Michigan. Minnesota–
A.C. Arny, Minnesota Experiment Station, St. Paul. South
Dakota–A.N. Hume, South Dakota Experiment Station,
Brookings. Pennsylvania–C.O. Cromer, Pennsylvania
Experiment Station, State College.
Note: This is the earliest document seen (Jan. 1999)
that mentions E.C. Johnson of Stryker, Ohio. William Morse
almost certainly knew him personally. It seems very unlikely
that Morse confused E.C. Johnson with Elmer S. Johnson,
another soybean pioneer from Stryker, Ohio, who had died
1½ years earlier, on 22 Feb. 1920.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-1929.
Box 88. Folder–Meharry Farms #1 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, USDA.
1019. Dungan, George H.; Brown, P.T. 1921. Soybeans
as an aid to stock-farming: Recent field demonstrations
and discussions of varieties, culture and uses indicate the
multiple virtues of this legume crop in many states. Breeder’s
Gazette 80(16):553-54. Oct. 20.
• Summary: See above. The first half of the article is by
Dungan and the second half by Brown. The article begins:
“Taylor Fouts of Soyland Farm in Indiana explained the
future of the soybean crop on the occasion of the recent
second annual cornbelt Soybean Day in Champaign
County, Illinois. The University of Illinois extension
service, the cornbelt Soybean Growers’ Association, the
Champaign County Soybean Club and the A.P. Meharry
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Farms cooperated in planning, advertising and directing this
successful and inspiring meeting. The ‘seeing is believing’
idea was carried out, so far as possible. Varieties grown on
the University of Illinois plots: Mandarin (short season),
Wilson, Virginia, Illinois 13-19, and Arlington (hay), and
Sable (beauty and hay), Hollybrook, Mongol, Medium
Yellow, Ito San, Haberlandt, Morse, Hahto, and A.K.
Dr. C.M. Woodworth of the plant breeding division,
Univ. of Illinois, discussed soybean breeding and the
importance of choosing good varieties. “On the A.P. Meharry
farm in Champaign County, Illinois, the soybean was
observed in all its glory. Four hundred acres of deep-brown
silt loam soil is growing soybeans on this farm There are 300
acres of beans growing alone–some for hay and others for
seed. One hundred acres of soybeans were growing in corn,
to be used for pasture, for silage, and for soil improvement.
The varieties most extensively used are the Mongol and the
A.K.
Prof. J.C. Hackleman of the University of Illinois was
chairman of the formal meeting, at which various experts
spoke. These included Chas. L. Meharry (crop rotation),
Taylor Fouts of Indiana (soybeans as a substitute for clover),
Geo. H. [sic, M.] Briggs of Wisconsin (using soybeans to
build up a good dairy herd), Dr. [sic, Mr.] W.J. Morse of the
USDA (expansion of soybean acreage in South Dakota from
200 acres a few years ago to more than 4,000 acres in one
county today), and W.E. Riegel (the value of soybeans as
feed).
“Prof. Ralph Kenny of the University of Kentucky says
that Mammoth Yellow is the best variety in his state for
hay; Haberlandt, Lexington and Virginia are valued, in that
order, for seed; while Haberlandt stands as a choice bean for
combination with corn.”
“C.E. Carter of Missouri listed Morse and Medium
Yellow as the best seed varieties for Missouri; the Wilson
and Virginia make the best yields of hay.”
The second half of the article describes the recent
soybean meeting on the Margaret Lake Farm of Chas.
Bower in Union township, Benton County, Indiana. Some
120 men from nearby counties attended. “R.S. Thomas,
soils and crops extension man from the experiment station
at Purdue University, declared that this was the largest and
most enthusiastic of the eight soybean meetings conducted in
Indiana this year. He pointed out the necessity of including
legumes in rotations, in order to help maintain soil fertility,
and furnish cheap protein feed for live stock.”
A photo shows some of Indiana’s agricultural leaders at
that meeting: County agent P.T. Brown, Ray Atkinson, Chas.
Bower, John Jansen, and Prof. R.S. Thomas. Address: 1.
Univ. of Illinois; 2. County Agent, Benton County, Indiana.
1020. Piper, C.V. 1921. Re: Letter from H.G. Hastings Co.,
Atlanta, Georgia. Letter to W.J. Morse, Kennedy Hotel,
Biloxi, Mississippi, Oct. 24. 1 p. Typed, without signature

(carbon copy).
• Summary: “Dear Mr. Morse: I am enclosing a copy of a
letter from H.G. Hastings Co., Atlanta, Georgia. As you will
undoubtedly pass through Atlanta, will you not call on them
and tell them about the Otootan soy bean. If you cannot do
this you can write them on your return. Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge
[Bureau of Plant Industry, USDA, Washington, DC].
1021. McKee, Roland. 1921. Re: Phone call from Mr.
W.A. Orton. Letter to W.J. Morse, Kennedy Hotel, Biloxi,
Mississippi, Oct. 25. 1 p. Typed, without signature (carbon
copy).
• Summary: “Dear Mr. Morse: Yesterday Mr. W.A. Orton
called by ‘phone to find out whether or not it would be
possible for him to get a half bushel or more of Hahto soy
beans almost matured in the pod for use in some dietary
studies. As I understand you furnished Mr. Orton with seed
last year for some of his experimental work and it is this I
believe that he wishes to continue. I am going over to the
farm today and will see Mr. Lee and it is possible that he
may know whether or not you have any of the Hahto variety
that can be spared for this purpose. Mr. Orton also wishes to
know if you can advise him the names and addresses of any
boys’ or girls’ club members, or others, who may be canning
green the Hahto or Easy-can [sic, Easycook] varieties. He
wishes to get in touch with such parties for the purpose of
purchasing these varieties canned.
“Will you kindly write Mr. Orton direct giving him such
information if you have it. Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist [Bureau of Plant
Industry, USDA, Washington, DC].
1022. Edler, George C. 1921. Seed marketing hints for the
farmer. Farmers’ Bulletin (USDA) No. 1232. 31 p. Oct. See
p. 22-23, 25.
• Summary: In the section titled “Buying seeds” is a
subsection on “Surplus producing areas.” Soy beans are
discussed under “Peas and beans” (p. 22-23): “The soy bean
crop is grown in much the same area as cowpeas, but the
counties normally producing a surplus for seed purposes are
fewer in number and more scattered than those for cowpeas.
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Eastern North Carolina grows the bulk of the commercial
supply of soy beans, which are mostly of the Mammoth
Yellow variety. With the advent and wider distribution of
earlier varieties of soy beans, this crop has become more
popular in the North and surplus quantities are now being
produced in a number of counties in Ohio, Indiana, Illinois,
and Wisconsin, as indicated in figure 13”–which is a “Soy
bean seed map” of the United States (p. 25). Black circles
show counties reported as normally producing a surplus
quantity of soy beans. Half-black circles shows those
producing a sufficient quantity, and white circles show those
producing an insufficient quantity compared with planting
requirements. Address: Specialist in marketing seeds.
1023. Satow, Sadakichi. 1921. Researches on oil and
proteids extraction from soy-bean: Illustrations and tables
(Continued). Tohoku Imperial University, Technology
Reports (Sendai, Japan) 2(2):1-124 (41-164). Oct. 28 cm.
[Eng]
• Summary: Continued: Illustrations show: (1) The cells of
the soy-bean (after Winton, p. 55). (2) The effect of various
chemicals on soy-bean cells (8 figures, after p. 16). (3)
A rotary drum extractor used with solvent and a vacuum
system (p. 68). (4) An endless belt system for drying proteid
precipitate.
Tables show: (1) Percentage of proteids and fat found
in 23 samples of beans. The varieties are: Akakiji bean,
Nagaaneko bean, Kintoki bean, Shônembo bean, Biruma
ingen bean, Chûnembo bean, Maru uzura bean [speckled],
Naga uzura bean, Kumamoto ingen bean, Azuki, Chûnaga
uzura bean, Aneko bean, Shiromarufuku bean, Green pea,
Dainenbô bean, Daifuku bean, Chûfuku bean, Red pea,
Black soy-bean (38.61%), Yellow soy-bean from Manchuria
{2 samples, 38.65% and 39.12%}, Yellow soy-bean from
Korea (41.00%, and 22.826 fat–the highest fat of any bean
tested), Yellow soy-bean from Hokkaido, Japan (41.92%–the
highest proteid of any bean tested) (p. 6-7). (2) Previous
analyses of the chemical composition of 16 soybean samples
from Manchuria, Korea, and Japan. For each, gives the
district, variety (mostly yellow but one “Blue variety”),
water, proteids, fat, carbohydrate, fiber, ash, name of analyst
(an organization) (p. 8). (3) Analyses by Sato of the chemical
composition of 14 soybean varieties from Manchuria, Korea,
and Hokkaido (Japan). For each, gives the varietal name,
growing region, “moisture, total protein, soluble proteose,
available protein, non-proteidal nitrogenous matter, fat,
nitrogen-free extract, fiber, ash, color and shape (all yellow),
producing organization (Korean Central Experimental
Station or Sapporo), date of production. Named varieties
include: Harupin, Shoshu bean, Utsuzan bean, Ampen
bean, Chogei bean, Ryusan bean, Turunoko [Tsurunoko],
Kanro, Yoshioka, Otanizi [Otaniji] (41.92% total protein
and 37.53% available protein, both the highest of any bean
tested) (p. 11). (4) Effect of hulls on solvent extraction of

soy-bean oil with 3 varieties: Kanro, Otaniji, Yoshioka (p.
18). (5) Influence of moisture on solvent extraction (ether)
of soy-beans (p. 19). (6) Effect of using benzine in place of
ether in solvent extraction of soy-bean oil. The best moisture
content is 7.5% to 12.5% (p. 20). (7) Substitution of vacuum
drying for open air drying in removing moisture. Shows that
the smaller the quantity of moisture contained in the bean,
the greater the yield of oil, provided that the oil is protected
from oxidation (p. 22). (8) Effect of different solvents on oil
extraction: Carbon bisulphide (flammable and expensive),
ether (flammable and expensive), benzine (boiling point
75ºC), carbon tetra chloride [tetrachloride]. (9) Separation /
distillation of benzine from oil solution (p. 34).
(10) Chemical composition of “soy bean meal” from
which the hull and oil have been removed (p. 42). (11)
Composition of carbohydrates or saccharo-colloids, based on
S. Yukawa (p. 43). (12) Composition of para-galacto-araban /
gummy substances in 9 varieties (p. 44-45). (13) Percentage
of water-extractable substances and reducing sugars in
flattened and powdered soy-beans (p. 46-47). (14) Sugars in
soy-beans (p. 48). (15) Proteids and soluble carbohydrates
in soy-beans (p. 49). (16) Effect of acetic acid in retarding
dissolution of the globulins (p. 50). (17-18) Dissolving
power of alkaline reagents on proteids in bean meal (p. 5456). (19) Effect of reagent on plasticity and coloration of
proteids (p. 56).
(20-22) Amount of proteid extracted in 3 consecutive
extractions, or with pressure (p. 63-65). (23) Effect of 4
consecutive washings in removal of ash (p. 66, 68). (24-26)
Percentage of proteid extracted with sodium sulfite after 1
or 2 hours (p. 70-71). (27) Concentration of sodium sulfite,
mark of plasticity [rating], and color of precipitate (p.
73). (28) Relation between time of extraction and yield of
nitrogen and proteid (p. 74). (29-30). Yield of proteid with
water or sodium sulfite and 5 or 6 consecutive extractions (p.
76).
(31) Test to maximize yield of proteid using sodium
sulphite solvent; the weight of the solution must be 16
times that of the meal, and the yield will be 52.20 (p. 78).
(32) Effect of adding acetic acid on yield (p. 79). (32-33).
Effect of caustic soda (sodium hydroxide) on percentage of
proteid extracted (p. 81) (34-37) Relation between time of
extraction and yield of proteid using caustic soda (p. 82-83).
(38) Volume of caustic soda consumed by different volumes
of bean meal solution (p. 83). (39) Volume of caustic soda
solution needed in three extraction processes: water, sodium
sulphite, or alkali (p. 85).
(40) Extraction with magnesium sulphate for 1, 2, or
3 hours (p. 90). (41) Percentage of proteids precipitated
by different precipitants; “isolated proteid,” “glutinizing
chemicals” (p. 95) (42). Effects of sulphurous acid,
formaldehyde, and formalin (p. 96). (43) Effect of different
precipitants on quality of precipitate; “sulphurous acid
gives proteid of the whitest and best quality, and most
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suitable for the manufacture of plastic products” (p. 100).
(44) Yields of proteid with different volumes of sulphurous
acid; all yields are very unsatisfactory (p. 103). (45-47)
Effect of adding sulfur dioxide to sulphurous acid at various
concentrations; remarkable increase in yield (p. 104-06). (4851) Precipitation of water extracted protein using acetic acid
(p. 107-10). (52-55) Effect sulphuric acid for precipitation
of proteids (p. 111-14). (56-57) Effect heating on yield of
proteids (p. 116-17).
Note: Horvath (1937) states: “The extraction of protein
from soybean meal, its subsequent precipitation and
properties, as well as its industrial applications have been
extensively studied by S. Satow, and the results published (in
English) in 1921-23 in two voluminous reports [Technology
Reports, Tohoku Imperial University (Japan): 2(2) and 3(4)].
These reports continue to serve as an unsurpassed source
of information on this subject, and a number of discoveries
during the last 15 years can be traced to the researches of
Satow.” Horvath then summarizes many of Satow’s key
findings. Address: Kôgakuhakushi.
1024. Nagai, Isaburo. 1921. A genetico-physiological study
on the formation of anthocyanin and brown pigments in
plants. J. of the College of Agriculture, Tokyo Imperial
University 8(1):1-92. Nov. 5. See p. 48-78. [21 ref. Eng]
• Summary: Under “Genetical Study,” part 2 is titled “The
mode of inheritance of anthocyanin and brown pigment in
the seed coat of Glycine soja.” The author discusses the
color types of the seed coat, a cross between blue tinged
yellow x brown, and the reciprocal, and a cross between buff
and black.
Table 21 is titled “Chromogen content in the extract
of unripe, green seed, and leaf of Glycine soja.” For each
entry is given: Name of variety, colour of seed when mature,
chromogen in seed (incl. oxidation colour), and chromogen
in leaf. The two basic types of chromogenic substance are
P (abundant) and F (very scarce or absent). Seed colors
include solid black, brown, red brown, black mottled brown,
black patched, green, and yellow. The variety names are:
“Kurodaidzu-ko, Goishi (incl. with flower purple), Nedzumimeta, Akazuka, Cha, Haiiro, Beni-iro-daidzu, Akanedzumi,
Madara, Juseita, Kura-kake, Achumuri, Tanishi, Tora-mame,
Goku-ao, Aobishi, Uma-daidzu [daizu], Goyo, Ao, Toyonaga, Dateao, Yoshioka, Shakujo, Shiro sota, Omejiro,
Yuki-no-shita, Chogetsu, Kimusume, Sennari, Kariya-takiya,
Shiro-nedzumi [nezumi], fukui-shiro, shonai-wase, shirohachikoku, abura mame.”
Note 1. This is the earliest document seen (July 2012)
concerning anthocyanin (or anthocyanins) in soybeans or in
black soybeans (soybeans with a black seed coat).
Note 2. Anthocyanins (also anthocyans; from Greek:
anthos = flower + kyanos = blue) are water-soluble vacuolar
pigments that may appear red, purple, or blue depending on
the pH. They belong to a parent class of molecules called

flavonoids synthesized via the phenylpropanoid pathway;
they are odorless and nearly flavorless, contributing to taste
as a moderately astringent sensation. Anthocyanins occur in
all tissues of higher plants, including leaves, stems, roots,
flowers, and fruits. Anthoxanthins are their clear, white to
yellow counterparts occurring in plants. Anthocyanins are
derivatives of anthocyanidins, which include pendant sugars.
(Source: Wikipedia, at anthocyanin, July 2012).
Note 3. A vacuole is a membrane-bound organelle which
is present in all plant and fungal cells and some protist,
animal and bacterial cells. Vacuoles are essentially enclosed
compartments which are filled with water containing
inorganic and organic molecules including enzymes in
solution,... (Source: Wikipedia, at vacuole, July 2012).
Address: Imperial Agric. Exp. Station, Japan.
1025. American Mutual Seed Co. 1921. Headquarters for
grass and field seeds: Selling at lowest wholesale prices.
Our customers share in the profits. Seed guide-season 1921
(Mail-order catalog). Chicago, Illinois. 48 p. 28 cm.
• Summary: The front cover, general content, and size of this
1921 catalog are very similar to those of the company’s 1918
catalog. The section titled “Soy beans: A crop that will bring
you wonderful returns” (p. 17-18) has expanded to two pages
from one, and moved forward in the catalog. It discusses:
Introduction. Soy beans the greatest crop you can grow, How
soy beans are handled in the Corn Belt (“Most farmers here
in the Corn Belt follow the practice of growing Soy Beans
with their corn. They are planted at the same time...”). A few
facts on soy beans (15 facts). Varieties: Mammoth Yellow,
Medium Early Yellow, Ito San, Early Brown, Hollybrook,
and Black Ebony. Growing the crop: Soil, preparation of
seed bed, seeding, tillage, harvesting. Photos show: (1) A soy
bean plant just as the pods are forming. (2) “Soy beans in
corn make the greatest combination you can grow.”
Location: Bailey Hortorium, Mann Library, Cornell
University, Ithaca, New York. Address: 43rd & Robey
Streets, Chicago, Illinois.
1026. Cain, G.D. 1921. Station No. 3: North Louisiana
Station, Calhoun. Louisiana Agricultural Experiment Station,
Annual Report 32:13-14. For the year 1920.
• Summary: “The Mammoth Yellow variety is about the best
soybean for our use. There are a few other varieties such
as Barchett, and Virginia, that are becoming very popular,
especially for hay.”
For pork production, hogs grazed on corn and soybeans.
Address: Asst. Director, in Charge.
1027. Funk Bros. Seed Co. 1921. Catalog. Bloomington,
Illinois: Funk Bros.
• Summary: The section titled “Soy Beans” (p. 15, twothirds page) states: “Better Hog and Sheep Pasture does not
grow than that furnished by Soy Beans. When you plant Soy
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Beans with your corn for hogging down or pasture purposes,
your stock become corn shuckers, hay balers, and manure
spreaders–combined; with the corn and soy bean crop
marketed on four feet and at a good margin of profit over
the old style of feeding. Soy beans also add greatly to the
fertility of the soil...
“The feeding value of Soy Bean seed is very high. Pork
can be produced several dollars per hundred pounds less,
if Soy Bean pasture is used as a supplementary feed with
corn. We handle only such well known varieties as Mongol–
Hollybrook–Medium Yellow–A.K.–and Sable.” Photos
show: A man harvesting Mongol soy beans for Funk Bros.
Seed Co. A field of A.K. soy beans (135 acres) and wheat.
Address: Bloomington, Illinois.
1028. Kellogg, John Harvey. 1921. The new dietetics: What
to eat and how. A guide to scientific feeding in health and
disease. Battle Creek, Michigan: The Modern Medicine
Publishing Co. 933 p. Illust. Index. 24 cm.
• Summary: This is the first edition of this important
book; subsequent editions were published in 1923 and
1927. Contents: Foods: Food Principles. The digestive
process: The liver, mastication, hunger. Metabolism: The
energy of food–the calory [calorie]. The physiology of
eating: The protein ration, fats, carbohydrates–starches and
sugars, food salts, vitamins, cellulose, the acids of foods.
Wholesome foods: Cereals (incl. wheat bran), vegetables,
green vegetables, root vegetables, vegetable or garden fruits
(incl. tomato, cucumber, eggplant, watermelon, muskmelon,
squash, vegetable marrow, pumpkin, chayote), legumes
(incl. the adsuki [azuki] bean, the Hahto bean, the soy bean,
composition of the soy bean, soy bean milk, to fu [tofu],
soy sauce, soy bean sprouts), fruits, nuts (incl. the ground
nut, the peanut, peanut butter, flour from the peanut, peanut
milk, malted nuts). Animal foods. Condiments. Tea and
coffee (They are poisonous drugs, in 1921 the U.S. per
capita consumption increased to 12 lb/year, chronic caffein
[caffeine] poisoning, coffee raises blood pressure, tea,
coffee and uric acid, coffee cripples the liver, other coffee
poisons, some poisonous effects of tea and coffee, soda
fountain drinks containing caffein, coffee substitutes {most
consist of cereals plus molasses, roasted until part of the
starch and sugar are caramelized; the roasting process makes
them unwholesome}), tobacco. Ptomains–Poisoned foods.
Water drinking. Medical dietetics: Introduction, scientific
tests of the nutritive functions, regimens and dietaries,
diet in disorders of the digestive organs, diet in disorders
of nutrition, diet in joint diseases (rheumatism, arthritis,
gout), diet in disease of the heart and blood vessels–Cardiovascular-renal diseases, diet in disorders of the nervous
system, diet in disorders of the urinary organs, diet in
diseases of women, diet in management of fevers, diet in
chronic infectious diseases, diet in diseases of the skin, diet
in surgical cases, diet in diseases of the eye, ear, nose, and

throat, infant feeding, the rice regimen. The world’s foods:
Making the bill of fare.
A table (p. 138) titled “Vegetable fats” lists “The
principal sources of edible vegetable fats...” including:
Cocoanut meats 36%, corn 5%, hemp seed 32%, palm nut
72%, peanut 52%, sesame seed 51%, soy bean 20%
A table (p. 166-67) lists the 7 main food salts [minerals]
found in various foods, including soy beans, gluten (pure,
40%, or 20%), and peanuts.
Table XII (p. 170-71) lists foods rich in iron. Columns
(a) shows the grains of iron in one ounce, and column (b)
shows the number of ounces required to supply one day’s
ration of iron. Includes (in descending order of iron content):
Savora (yeast extract), Gluten–pure, gluten–40%, egg yolk,
dried lentils, wheat bran, soy beans, Protose, Brose (oatmeal,
corn meal, bran), Nuttolene, Graham Flour, tenderloin meat,
Graham bread, Zante currants.
Table XIV (p. 182) lists foods rich in lime [calcium] in
descending order of lime content, with the same two columns
as table XII. Includes: Cheese, yogurt cheese, mustard
greens, linseed meal, turnip tops, soy beans.
Page 183 discusses “The acids and bases of foods–The
reaction balance. As pointed out by Bunge many years ago,
and as further shown by an extensive research conducted by
Sherman of Columbia University, foodstuffs differ in relation
to their acid and basic contents... The waste products of the
body are predominantly acid, consequently it is desirable
that the foodstuffs should be predominantly basic... The
predominance of acids gives rise to a condition known as
acidosis (p. 719), and care must be taken to protect the body
from injuries which result from this condition... Meats of
all sorts, especially the lean meats, tend to acidify the tissue
fluids to a marked degree. Eggs tend in the same direction,
though less strongly than do meats.”
In the chapter titled “Diet in disorders of the digestive
organs,” pages 654-55 discuss soy flour, yeast extract
(Savita, Marmite–which is a very useful source of iron and
vitamins), Malted Nuts, 20% gluten meal, and the “Glutenfeeding method.”
In the section on diabetes, page 703 gives a recipe for
gluten bread. Gluten is also mentioned on p. 718. The section
titled “Diet for acidosis” (p. 719) begins: “The blood and
tissue fluids are slightly alkaline in reaction. This slight
degree of alkalinity is essential to the maintenance of health.
When, through disordered metabolism, the body becomes
charged with an excess of acids, so that the alkalinity of
the blood and tissues is diminished, the result is a condition
known as acidosis. Among the symptoms due to acidosis
may be mentioned nervousness, mental depression, mental
confusion, drowsiness, convulsions, and coma. Air hunger
with shortness of breath is one of the early symptoms of
acidosis. This condition is most pronounced in advanced
cases of diabetes and is encouraged by a meat diet,
particularly by the use of an excess of fats. Fasting persons
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always show a condition of acidosis after fasting for a day
or two. Professor Fischer believes that this preponderance of
acids, or chronic acidosis, is the exciting cause of Bright’s
disease.”
The section on diet and heart disease notes (p. 73839): The “great frequency with which arteriosclerosis is
encountered in modern times is the result of the increase in
flesh eating which in recent years has been very marked in
all civilized countries.” It “has become the universal custom
among practical physicians to exclude meats, meat extracts,
and broths of all sorts from the diet of patients suffering from
arteriosclerosis, as the most efficient means of checking the
degeneration of the arteries...” Foods containing uric acid,
plus coffee and tea, should be discarded. Bran, agar, paraffin
oil, and an enema should be used freely.
Note: This is the earliest document seen (Nov. 2020)
concerning soy and mental health. Address: M.D., LL.D.,
F.A.C.S., Superintendent of the Battle Creek Sanitarium,
Battle Creek, Michigan.
1029. Megee, C.R. 1921. Soy beans. Michigan Agricultural
Experiment Station, Special Bulletin No. 100. p. 546-54.
Bound with 59th Annual Report of the State Board of
Agriculture of the State of Michigan, and 33rd Annual
Report of the Experiment Station.
• Summary: This Special Bulletin was originally published
in 1920 with the same author, title, and number. No new
information has been added. Address: Farm Crops Section.
1030. Piper, Charles V. 1921. Samuel Mills Tracy.
Proceedings of the Annual Meeting of the Society for the
Promotion of Agricultural Science 40-41:155-61. Meetings
held in St. Louis, Missouri, Dec. 30-31, 1919; and in
Springfield, Massachusetts, Oct. 18-19, 1920. [180+* ref]
• Summary: “Samuel Mills Tracy, one of the most widely
known and loved of American botanists and agronomists,
died at the home of his daughter in Laurel, Mississippi,
about noon on September 5, 1920. For close to a half-century
his work on plants, both wild and cultivated, as well as his
customary attendance at the larger scientific meetings, made
him a host of acquaintances and friends, who will miss him
both for his prolific writings and his charming geniality.
“Professor Tracy was born at Hartford, Vermont, April
30, 1847, where he lived until the age of 16, when the
family went to the vicinity of Bloomington, Illinois, but
after the Civil War moved to Platteville, Wisconsin. In 1864
he enlisted for 100 days in Company A, 41st Regiment
Wisconsin Volunteers, and was honorably discharged
December 15, 1864. His active campaigning was in
Tennessee, Alabama and Mississippi, his first introduction
to the South where he later did so much work to further
its advancement. At the close of the war he engaged
in farming for one year and then entered the Michigan
Agricultural College, from which he received the degree

Bachelor of Science in 1868 and Master of Science in 1871.
After graduation he was engaged for a number of years in
commercial horticultural work and early became active in the
meetings of horticultural societies. During this period he was
secretary of the Mississippi Valley Horticultural Society, he
and Parker Earle being the most active spirits.
“Professor Tracy was married July 23, 1874, to Martha
A. Terry, who died nearly twenty years ago. To them three
children were born, a son Edward Terry, of the British navy,
and two daughters, Alice Emeline (Mrs. W.S. Welch) and
Elinor Lyon (Mrs. Howard Clark), all of whom are living.
For several years in the seventies he was editor of the
‘Practical Farmer’ and in 1876 was an official in connection
with the Missouri exhibits at the Centennial Exposition.
“In 1877 he was made professor of botany in the
University of Missouri. Almost immediately he departed
from the traditions of botanical teachers and began
conducting experiments with crop plants, the first of this sort
at any institution west of the Mississippi River. His interest
in horticultural work continued keen and he was secretary
of the State Horticultural Society of Missouri 1881-1882,
and president 1883-1884. At the Cotton Centennial in New
Orleans in 1884 he had general charge of the horticultural
exhibits. In connection with this botanical work he spent
most of the year 1885 at the Gray Herbarium. As a natural
result of his economic work he was chosen in 1887 as the
first director of the Mississippi Experiment Station, and
then moved permanently to the South, to the progress of
which he devoted all his enthusiasm and energy for the
remainder of his life. Before he went to Mississippi he
began his collaboration with the United States Department
of Agriculture, which was more or less continuous until
1897, when he resigned as director of the Experiment Station
and thereafter he devoted his whole time to departmental
activities. Before this he had purchased a beautiful spot on
the Gulf Coast near Biloxi, Mississippi, known as Treasure
Point. Here he built his home, to which in 1890 he moved
his family and where he continued to reside until 1919. At
Treasure Point, Professor Tracy kept open house in true
southern style, and none who have had the good fortune to
share his hospitality will soon forget either the charming
host or the romantic beauty of the spot, which he loved with
a passionate devotion. For many years Professor Tracy had
specialized in grasses, and on his experimental plats at Biloxi
tested every new kind he could get to determine its forage
value. It is safe to say that more kinds of grasses and legumes
were tested at Biloxi than at any other spot in the South. A
considerable number of these have become widely utilized
in southern agriculture, including Rhodes grass, Carib grass,
Bahia grass, giant Bermuda, Natal grass, Napier grass, Biloxi
soybean, Chinese velvet bean and others.
“Professor Tracy was throughout his life a keen
student of plants. As early as 1886 he published a Flora of
Missouri, and immediately on his moving to the South he
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began collecting extensively the flowering plants and fungi.
His activities in this direction added enormously to the
knowledge of the southern flora, and his specimens were
supplied to many herbaria. Much of this work was done in
conjunction with Frank S. Earle. His collecting extended in
time over all the Southern states. In addition, he gathered
copious material in the Davis Mountains of western Texas
in 1902 and in the La Plata Mountains of Colorado in 1889,
accompanied both times by Earle. The two men jointly
published several papers dealing with southern fungi.
Professor Tracy’s special love, however, was the grasses, and
he retained his collections of these until recently, when they,
together with his library, were secured by the Agricultural
College of Texas.
“While Professor Tracy’s interest in plants was broad
and intense, he was always more concerned in their
economic uses than in their purely botanical aspects. His
agricultural keenness is attested by the fact that he was the
first to point out the value of many southern crops which
have since became important, such as carpet grass, Melilotus,
velvet beans, Para grass, pifine [maidencane, pifine grass;
Panicum hemitomon], beggarweed and others.
“Professor Tracy was a member of many scientific
societies in addition to the Society for the Promotion of
Agricultural Science, of which he was president 19091911. The others include the American Association for
the Advancement of Science; New Orleans Academy of
Science; Botanical Society of America; American Genetic
Association; American Society of Agronomy; New York
Academy of Science; Torrey Botanical Club; Davenport
Academy of Science; Louisiana Society of Naturalists; the
Charles Mohr Society.
“His published writings are many, and there is appended
a bibliography, probably complete, excepting the numerous
popular articles he contributed to many agricultural and
horticultural journals. For twenty-seven years continuously
he prepared several columns of agricultural matter weekly
for the Commercial Appeal of Memphis–in itself a whole
library of southern agriculture. And yet Professor Tracy,
like Huxley and many another famous man, always dreaded
the task of writing. The germ of ‘Caccoethes scribendi’ [an
uncontrollable urge to write] never found lodgment in his
system.
“His old friend and botanical companion Prof. F.S. Earle
writes, ‘I need not tell you that as a man he was one of the
most genial of companions. According to the old saying,
“One does not know a woman until he marries her nor a man
until he has camped with him.” I have camped with Tracy
many times and under all conditions and I never found him
wanting. No matter how exasperating the circumstances he
could always meet them with a smile.’”
Note: The last 3 pages consist entirely of a bibliography
of his writings, from 1876 to 1920. Address: [U.S. Dep. of
Agriculture].

1031. Rouest, Leon. 1921. L’étude et l’acclimatation du Soja
deviennent générales [The study and acclimatization of soya
becomes general (Document part)]. In: Leon Rouest. 1921.
Le Soja et Son Lait Végétal [The Soybean and Its Vegetable
Milk]. Carcassone (Aude), France: Lucie-Grazaille. 157 p.
See p. 22-24. [Fre]
• Summary: From 1880 to 1896 frequent communications
were published in agricultural bulletins from the United
States.
The soybean was studied in Russia by Nikitin.
In 1905, Li Yu Ying, councillor 1st class at the Ministry
of Agriculture in China, had the idea of soymilk in Europe.
In 1906 he created a laboratory in Paris. This laboratory grew
into the factory Caséo-Sojaïne, which made all the products
derived from the soybean (produits dérivés du Soja).
In 1910-11 presentations of soy products (produits de
Soja) at the expositions at Brussels, Turin, and Dresden.
Mr. Lechartier conducted cultural trials in Bretagne and
in the Haute-Vienne, and gave the results of his chemical
analyses of the plant.
Dr. J. Le Goff, in the Gazette des Hôpitaux, called new
attention of hygienic doctors to the use of soya in diabetic
diets.
In 1913 it seems to have been imported into Germany
for the following note was published in several Frankfurt
journals:
An institute has been founded under the name of
Soyama-Werke for the purpose of making soymilk (lait
artificiel de graines de Soja) and other soy products. Soya
furnishes to Bockenheim the most important quantity, if
not all of the artificial product. Some 5,000 liters per day
will be sold on the market in Frankfurt, when the factory is
in full swing. The head of this enterprise is a deputy of the
Reichstag. The Society Soyama-Werke also makes cream,
butter, and cheese. Samples of soymilk have already been
used by various bakers in Bockenheim.
This note indicates that in 1913 soybeans had not yet
been cultivated in Germany. Dairy farmers were said to fear
competition from soymilk. Thus, no doubt, they tried the
same thing in Germany that was tried in France, for during
the same period a factory, “La Caséo-Sojaïne,” installed
at Vallées near Asnières (Seine), conducted rather original
publicity in favor of soy products. The soybeans processed
in the Chinese factory were imported from China and it was
realized in advance that the soyfoods, made from a plant
absolutely unknown to the public, would not have its favor.
In 1910 Vilmorin had in its catalog Early Podolie
soybeans [from Russia; in today’s Ukraine]; they had black
seeds. But Early Podolie is still too late for the south of
France (midi).
Dr. Le Goff published new medical articles about
soy and tried cultivating it in the area around Paris. He
introduced a rather early black-seeded variety (Tokio) that
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matured in this region.
Messrs. Boulanger and Dausse cultivated this variety
at Etrechy (Seine-et-Oise, near Paris) in order to prepare
conserves to be packed in boxes for diabetic diets.
Finally in 1918 Mr. Rouest, Director of the Experimental
Farm of Neoculture, receive some soybean samples from
the United States, via Messrs. Brioux and Semichon. He
cultivated them, isolated the mutations, created hybrids,
and tested the new varieties that had already been cultivated
by Mr. Carles of Carbonnière / Carbonniere in the Tarn.
Address: Directeur des Fermes Expérimentales de
Néoculture, Carcassonne (Aude), France.
1032. Rouest, Leon. 1921. Le soja et son lait végétal:
Applications agricoles et industrielles [The soybean and its
vegetable milk: Agricultural and industrial applications].
Carcassone (Aude), France: Lucie-Grazaille. 157 p. Illust.
No index. 25 cm. [42 ref. Fre]
• Summary: Contents: Preface, by Louis Forest.
Introduction–What is soya? 1. History of the dissemination
of soya: In 1712 the naturalist Kaempfer introduced soya,
introduction of soya to France and Europe, soya is cultivated
in Austria in 1875 by Prof. Haberlandt, soya is the object
of many trials in France from 1876 to 1881, the study and
acclimatization of soya becomes widespread, the causes of
setbacks in the cultivation of soya.
2. Cultivation of soya: Botanical characteristics of soya,
the varieties of soya, Chinese varieties and soya in China,
Japanese varieties and soya in Japan, American varieties
and soya in America (varieties: Mammoth, Hollybrook, Ito
San, Guelph, Haberlandt, Medium Yellow, Wilson, Peking,
Tokio, Mandchu [Manchu], Black Eyebrow, Barchet), soya
in Europe–France and Italy, seven varieties of soya tested
in France, soya in the experimental farms for new crops
(les Fermes Expérimentales de Néoculture; Many varieties
from the USA were tested, including Manchu, Wilson Five,
Haberlandt, Tokio, Virginia, Hato [Hahto], Early Medium
Green), the cultural and geographical appearance of soya, its
production worldwide, planting soybeans, heat units (degré
thermique) and the germination of soya, the importance
of spacing between plants, number of seeds per hectare,
soya during its vegetative stage, the vegetation of soya
compared with that of the haricot at high altitudes, rolling
the seeds and types of crop maintenance, growth of the plant,
acclimatization, the enemies of soya.
3. Composition of the soybean plant. 4. Soya forage:
Green soya forage, soya hay, soya as a plant for soil
improvement. 5. Harvesting soybean seeds: Maturity of the
seed, harvesting soya, the food value and composition of
soya seeds. 6. Soya as an oil plant: Richness in oil, defatted
soybean cake, imports and exports of soya cake from 1915 to
1919 (Imports to: Sweden, Canada, Korea, Japan, Formosa.
Exports from: England, China, Korea), production of soya
cake from 1915 to 1919 (Denmark, Great Britain and

Ireland, Netherlands, Sweden, USA, Japan, Formosa, Korea,
Java and Madura).
7. Soymilk: Its manufacture (in 1910-1913 Li Yu-ying
installed a factory named “La Caséo-Sojaïne” at Vallées
{Asnière-Seine} near Paris. Rouest visited this factory and
saw them make soymilk, which was filtered using a filterpress resembling those used in sugar refineries), its properties
and composition, composition compared to other types of
milk, powdered soymilk, soymilk in the nursing and feeding
of animals, soymilk related to tuberculosis in animals and
in humans, soymilk would allow the milk and butter from
animals to be reserved exclusively for human foods and
could be used for raising many piglets, manufacture of nondairy milk in Canada (a factory is now under construction).
8. Soya in Industry: Soymilk and soy casein, Sojalithe (like
Galalithe).
9. Soya in human nutrition: Soy flour and its
applications (incl. Li Yu-ying’s usine de la Caséo-Sojaïne,
and bread made of soya and wheat), soya compared to dry
legumes (such as lentils, haricots, peas, beans), soya used
as a legume (green vegetable soybeans; whole soybeans),
the food value of soy sprouts, preserves and confections
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made from soya, soya chocolate and coffee, the amount of
nutrients produced by soya and other crops from a unit of
land, a meal of soya served in France (prepared and served
some years ago by Li Yu-ying’s soyfoods plant La CaséoSojaïne for the major print media, the medical press, the
National Society for Acclimatization, etc.; it consisted of
2 soups {one with ‘soya meat’ and one with soymilk}, 2
entrees {an omelet with smoked soya ham, and fritters
stuffed with soy meat}, soy [actually mung bean, lüdou]
sprouts in a salad and sauteed, 3 desserts {soya cake,
biscuits, and confection}, and soy coffee; a recipe for each is
given; soya meat is smoked tofu).
10. Use of soya in East Asia: Tofu (fromage végétal),
soy-based condiments (such as natto {Ping ming Natto and
Tokio-Natto}, miso, Chinese miso or tao-tjiung [doujiang],
and shoyu {Soyou or Schozou}), making soy sauce in
Kwantung, China (from Groff).
11. The opinions of several authors concerning
soya (from the French medical and hygienic press):
Introduction–E. Maurel. Soya and soy bread in diabetic
diets–Dr. Dujardin-Beaumetz, Dr. Bloch, Dr. J. Le Goff, L.
Beille, M. Gautier. Soya used as a bean–M. Gautier. Soy
sauce used in place of meat extracts. The state of cheese. The
popularization of soya in Europe–A. Paillieux.
Conclusions: The influence of cultural technology
on variation. Appendix: Advice to experimenters on the
acclimatization of soya in France. Other methods of
obtaining early-maturing soybeans.
The author concludes (p. 140): We must make every
effort to acclimatize soya in France. We must develop the
will and learn from past mistakes. Most soybean varieties
now available in France are too late. We must get varieties
from Manchuria, whose climate is similar to that of
southeastern France, and from the northeastern USA. It is
urgent that, in the near future, we start a Soybean Experiment
Station to take responsibility for this work. The setbacks
since 1830 can be overcome by present science and genetics.
The first step is to introduce better varieties.
On the last page is a full-page advertisement for various
seeds sold by Mr. Rouest, including 30 varieties of soybeans
(Soja hispida); the names of the individual varieties are not
given.
Illustrations show: (1) A soy bean plant with many pods
(title page). (2) Flowers and pods of the soy bean plant (p.
29). (3) Soy pods and beans (p. 30). (4) A soy bean plant
drawn by a Chinese artist (p. 32, from Li Yu-ying). (5)
Pods of the Hato [Hahto] variety of soy bean (p. 51). (6)
Germinating soy bean seeds (p. 54, from Li Yu-ying). (7)
Soy bean roots with nodules (from a photo by Dr. Le Goff; p.
73). (8) Soy bean pods, opened to show 3 beans in each (p.
82).
Tables show: (1) Production of soybeans by color
in China in 1916 and 1917 (p. 35, in quintals, from the
International Yearbook of Rome, Vol. 1, 1919): In 1917:

Yellow 4,069,822. Other 953,012. Green 181,190. White
71,234. Black 40,066. Total: 5,315,324.
(2) Percentage composition of various oilseed cakes (p.
95, from Kellner). (3) Imports and exports of soybean cake,
by country, from 1915 to 1919 (in quintals, p. 96). Imports
are given for Sweden, Canada, Korea (from 1916), Japan,
and Formosa [Taiwan]. Exports are given for England (6
quintals in 1915), China (including Manchuria, by far the
biggest exporter, from 1916), and Korea (from 1916).
(4) Production of soybean cakes, by country, from
1915 to 1919 (p. 97, in quintals, based on statistics from
the International Bureau of Agriculture, Rome, 1919). In
descending order of production in 1915 (in quintals): Japan
5,439,337. Korea 3,209,238. Great Britain and Ireland:
1,513,059. Denmark 921,782. Java and Madura 503,025.
Note that China is not listed. Netherlands 144,523. Formosa
[Taiwan] 62,131. Sweden 1,733. USA 0, but 501,822 in
1916.
Note 1. When Alsace was occupied by the Germans
during World War I, the Rouest family moved from Alsace to
Paris. Mr. Rouest brought soybeans from Africa and adapted
them to France. He paid for the publication of this book.
Note 2. On the title page of this particular book is
the signature “L. Rouest” following the inscription “A M.
Meuninier, Hommages de l’auteur.” Address: Directeur des
Fermes Expérimentales de Néoculture, Carcassonne (Aude),
France.
1033. Rouest, Leon. 1921. Le soja et son lait végétal:
Applications agricoles et industrielles [The soybean and its
vegetable milk. Agricultural and industrial applications].
Carcassone (Aude), France: Lucie-Grazaille. 157 p. Illust.
No index. 25 cm. [42 ref. Fre]
• Summary: This is a summary of interesting points
throughout this book. The main early use of soy in Europe
was more therapeutic than nutritional (p. 3); it was used
mainly in diabetic diets.
Nothing remains of the early trials conducted 20 years
ago in France and Austria. The reasons for the crop’s failure
were lack of understanding of the laws of acclimatization
and genetics, and the fact that soya (soja) was introduced as
a new food legume, when actually it can only be utilized as
a forage plant and industrially (for oil, cakes, and casein).
Later, when the plant has been adapted, when it is understood
that soya is not being propagated to competed with other
dry legumes, that it is not being cultivated to extract from
the seeds a vegetable milk for people, but simply as a forage
plant–and the most remarkable one that exists (p. 3).
The English are trying to acclimatize soya to their
colonies, especially those in southern Africa. In 1908 some
200,000 tonnes (metric tons) of soybeans were exported
from China [including Manchuria] to Europe, followed
by 500,000 tonnes in 1909. One can extract from soybean
seeds a vegetable milk (lait végétal) which has the same
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value as animal milk for use in raising young animals. Its
seeds and forage are also fine for raising farm animals and
for industrial products. The author thanks all those who
have helped him to acclimatize the soybean to France and to
create new varieties of soya in France (p. 4).
Introduction of the soybean to France and to Europe (p.
6-7): A good but brief review of the literature on this subject.
In 1739 Buffon was made director of the Jardin des Plants
in Paris. Shortly thereafter, Christian missionaries in China
sent him specimens of seeds and plants. The soybean must
have been among them. The soybean has very probably been
cultivated at the Museum since 1779, certainly in 1779 and
later from 1834 to 1880. In 1855 Baron de Montigny was
charged by the Society for Acclimatization to distribute five
varieties of soya sent from China by Mr. Montigny; these
were from northern China. The plants first bore seeds in
France in 1854; their acclimatization is assured. In 1857 Mr.
Lachaume transmitted to the Society for Acclimatization
details of the success he obtained at Vitry-sur-Seine with
soy culture. The seeds were planted in 1856. In 1858 a
report to the Society for Acclimatization indicated that the
acclimatization of the soybean was complete. In 1859 Mr.
de Vilmorin reported on cultural trials sent from China by
Mr. Perny. The varieties matured too late. The same year Dr.
Turrel harvested soybeans at Toulon. In 1862 the Society
for Acclimatization received seeds from Mr. Guillemin;
the yellow soybean was said to be used for making tofu.
Following the events of 1870, the cultivation of the soybean
in France was apparently discontinued. Note 1. The brief
war of 1870 between France and Bismark’s Germany ended
in France’s defeat and the ceding to Germany of AlsaceLorraine.
In the long section on Prof. Haberlandt’s work with
soya, starting with his cultivation of it there in 1875, is
a quotation from him: “I don’t know, in this history of
cultivation, any example of a plant which has, in so few
years and to such a high degree, excited such general
interest” (p. 8).
From 1876 to 1881, the soybean was the object of
numerous trials in France by the Society of Horticulture
at Etampes (Seine-et-Oise). During this same period, one
Dr. H. failed with varieties sent from Japan but succeeded
in cultivating a yellow soybean sent from China, and used
the latter to make his own tofu (fromage végétal) for use at
home. In 1880 Messrs. Vilmorin-Andrieux introduced in
their catalog a species cultivated in Austria-Hungary (p. 1718).
In 1878, Japan, China, and the Indies (les Indes)
presented all the varieties of Soya at the Universal
Exposition, and their seeds filled more than 20 boxes. In
1880 the National Society for Acclimatization was able
to distribute soy in France and tests were conducted in 24
regions; they were largely successful, especially in central
and southern France (p. 19-22).

Tests were then abandoned from this time until about
1888, when the soybean started to grow in the southern states
of the USA. That same year Messrs. Lecerf and DujardinBeaumetz first had the idea of using soy bread in diabetic
diets (p. 22).
Causes of setbacks in soybean culture (p. 24-27): First,
the varieties used matured too late and were not acclimatized
in a progressive manner. We must choose varieties from
northern China and adapt them to the south of France (le
Midi) [which is on the same latitude as Toronto, central
Wisconsin, or southern Minnesota]. From these, we must
develop hybrids, and gradually move them northward.
The soybean has been ostracized in France. Major
commercial, financial, and social interests have viewed
with terror the production of an inexpensive food and have
retreated into the egotistical “Malthusian agriculture.” This is
the truth! (p. 26).
Soy cheese is even feared by the cheese industry in
France. They ask if they should abandon their excellent
cheeses in order to adopt a vegetal cheese (fromage végétal).
A long quotation from the Chinese Imperial
Encyclopedia of Agriculture (p. 34) gives the various colors
of soybeans, including black, white, grey, and even some
speckled / mottled with blue. The black ones can be used
for medicine. And they are used as an ingredient in the
condiment called fermented black soybeans (Chi [douchi]),
made of soybeans, ginger, and salt.
In 1910-1913 a factory named “La Caséo-Sojaïne” was
installed near Paris. I (Rouest) visited this factory in which
were installed all the modern conveniences (tout le confort
moderne), and presented the best guarantees of hygiene. The
milk was filtered using a filter press similar to those used in
sugar factories (p. 99).
Note 2. Rouest has borrowed a great deal of material
from earlier publications by Li Yu-ying, usually without
acknowledgment and often arriving at very different
conclusions, especially on the question of using soya to make
human foods (Li) vs. foods and milk for animals (Rouest).
Rouest strongly recommends the use of soymilk to
feed young domesticated animals. For us, soy will not
replace green beans, milk or cheese. During World War
I, the Germans were actively involved with the study of
soymilk. A translation of an article from the Schweizerische
Milchzeitung (Nov. 1918) tells how to make soymilk
and tofu (p. 102). By using soymilk, there is no fear of
transmitting tuberculosis. Address: Directeur des Fermes
Expérimentales de Néoculture, Carcassonne (Aude), France.
1034. McKee, Roland. 1922. Re: Professor R. McBride,
Riverside Experiment Station, Riverside, California. Letter
to W.J. Morse [USDA], Jan. 7. 1 p. Typed, with signature on
letterhead.
• Summary: “Dear Mr. Morse: Professor R. McBride,
Riverside Experiment Station, Riverside, California, requests
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in a recent letter for continuing our cooperative experimental
work in covering green-manure crops:
“100 pounds of seed of Virginia soybean
“20 pounds of seed of Wilson Five soybean
“4 pounds each of a number of other varieties
“that we recommend for experimental trial. I have
written Professor McBride that this seed would be sent him
so that he might have it for making his early plantings the
latter part of March. Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
1035. Morse, W.J. 1922. Re: Letter from Dr. J.A. Bonsteel,
Franklinville, New York. Letter (memorandum) to Prof. C.V.
Piper [Agrostologist in Charge, BPI, USDA, Washington,
DC], Jan. 19. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Professor Piper: With regard to the
attached letter from Dr. J.A. Bonsteel, Franklinville, New
York, concerning the soybean work that he has been doing at
his farms, will say that the results obtained by Dr. Bonsteel
look very good. I would like very much to obtain samples of
the seed which were grown by Dr. Bonsteel.
“Relative to our aid in starting a community seed
growing project for soybean seed in Dr. Bonsteel’s county,
will say that it seems to be a very good idea. Similar work
was done in Illinois for the past two or three years and
excellent results were obtained. Professor Hackleman
supplied the names of different farmers interested in
soybeans and this office supplied them with varieties. During
the Summer county meetings were held at the various places
and the work has resulted in a greatly increased acreage in
soybeans, and a number of county soybean clubs formed
throughout Illinois. I think that it would be a very good idea
if Dr. Bonsteel could supply us with the names of about six
good men in his county, and we supply them with seed of
the Black Eyebrow, Mandarin, and Virginia varieties, say
sufficient seed for one-half acre each of these varieties to
each man. sometimes during the latter part of August or
forepart of September a county meeting might be held under
supervision of the county agent, making sort of a tour to the
different men who are growing the experimental plots. The
idea of Dr. Bonsteel for home-grown seed is a mighty good
one, and I think we should do as much as possible to help
him along with this work. Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops

and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
1036. Malin, D.F. 1922. Soy beans as a corn substitute: A
soil building crop that can either replace or supplement corn.
Wallaces’ Farmer 47(4):99. Jan. 27.
• Summary: This article concludes: “The soy bean offers
excellent possibilities to corn belt farmers, not only as a
substitute for part of the corn but also as a supplement for
part of the corn planted in 1922.” Photos show: (1) A man
wearing a hat standing in a field of soy beans; the left hand
rows are Ito San, a seed variety, and the right hand rows are
Medium Green, a hay or silage variety. (2) A man standing in
a field of soy beans which yielded 2½ tons of hay. Address:
Iowa.
1037. Parsons, A.A. 1922. Re: Hot summer weather killed
some soy beans. Thank you for the ride. Letter to W.J.
Morse, Forage-Crop Investigations, Bureau of Plant Industry,
USDA, Washington, DC, Jan. 31. 1 p. Handwritten.
• Summary: “My Dear Mr. Morse. A part of the last growing
season was the most unfortunate we have had for many years
as to soybeans; they were just blooming when the hot spell
came on. We did not lack moisture but the intense heat of
the wind and sun seemed to scald the tender shoots so they
withered and died, and no others came until the late rains.
This condition was not general and most of our growers had
good crops.
“The Virginia and Hahto was more affected than the
Micado [Mikado] from which we secured a good crop of
seed. The Virginia were threshed the 27th of Nov. and were
not near dried out then but I think we handled them so they
will grow all right as there has been no hard freezing.
“The Hahto was just in good condition to eat green when
the freezing weather came. I put some in basement where the
furnace heat dried them out so I think they will grow. They
are a great bean and surely will be a leader as they will be
heavy seeders and good to eat. The Virginia in our location
will be ideal for the corn and silage crop. They actually twist
round the corn a little and go to the top of it.
“We surely will give both of them a chance to adjust
themselves to all of our conditions.”
“Thanking you again for the pleasure you gave me
in our long ride [in Sept. 1920 to the Fouts family farm in
Carroll Co., Indiana] with our live wire McKinnis.
“I am yours truly. A.A. Parsons.
Note: Lee Parsons (June 2014) guesses that Morse went
to Indianapolis by train, went to visit Adrian’s farm, and
from there McKinnis drove them to the Fouts’ farm where
the American Soybean Association was founded. Adrian and
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McGinnes were business partners in a co-operative named
Parsons-McKinnis Corporation. McKinnis handled the
business side of their soybean enterprise. McKinnis spoke at
the Fouts’ meeting; Adrian was a fairly old man by that time;
he didn’t speak.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29.
Box 102. Folders–Parsons, John E.; Parsons, A.A.; ParsonsMcKinnis Corporation. Address: Plainfield, Indiana.
1038. Evans, Edward E. 1922. Some soy bean experiments.
Bean-Bag (The) (Lansing, Michigan) 4(8):31-32. Jan.
• Summary: Source: Michigan Farmer [periodical]. “My
soy bean trials cover a period of more than a quarter of a
century, during which I have grown more than one hundred
and thirty varieties. Many of these proved of no value in
Ogemaw county (latitude 44), and some would not mature in
the southern tier of the state. Of the varieties included in the
1920 trials I have had Early Black since 1897; Ogemaw and
Ito San, 1898; Merko, 1909; Manchu and Black Eyebrow,
1912; Wilson has been grown four times within ten years. All
the numbered varieties, Peking and Wisconsin Black were
grown for the first time in 1920.
“The land on which the trials were made consists of a
surface soil of eight to fifteen inches of clear sand. Under this
did lay a stratum of hard brown hardpan, varying in thickness
from ten to twenty-four inches. This hardpan was broken
up shortly before planting, by the use of a stick of dynamite
every fifteen feet. Under this lies a heavy clay subsoil.
The previous crop on this land was corn. It had grown
three previous crops of soys since 1911. It is thoroughly
impregnated with the bacteria of many species of legumes.
The fertilizer used was four hundred and eighty pounds of
bone black per acre. Planting was made on May 28, or about
ten days later than usual. Had I been able to plant on May 14
or 15 the period of growth would have been shortened fifteen
to twenty days on all these varieties which did not reach
maturity before September 15, because of the cloudy weather
and great humidity later.
“In the following table, ‘Maturity’ refers to the time
when the plants have attained their maximum growth and
development, at which time they contain the maximum
amount of protein and are at the correct stage for the
silo. The weight at maturity was taken at this stage. Airdry weight was taken when the preceding had attained a
consistency approximating tinder. The weight of seed is from
the crop after becoming thoroughly ripe and dry. The wide
variation in the per cent of moisture at maturity is in some
measure due to the variety; also to the amount of humidity
in the atmosphere on different days; and to the presence or
absence of large numbers of capillaries on the stalks, pods
and leaves.

“Of the seeds planted Merko, Manchu, Black Eyebrow,
Ito San, Ogemaw and Early Black were grown in Ogemaw
county and are thoroughly acclimated. Wilson No. 5 and
Peking were Virginia grown. Mandarin and the numbered
varieties, though originally from northern Manchuria, a
considerably colder climate than Ogemaw county, had
been grown at the United States trial grounds at Arlington,
Virginia, thus in a measure lengthening their period of
growth. From past experience I believe that two or three
seasons here in Michigan will very materially shorten their
growing time. It seems probable that both Mandarin and No.
30600 will be among the earliest of the species, while the
others will probably ripen along with Manchu, Ito San and
Medium Green.
“Bearing in mind that one season’s trial is not conclusive
proof in any instance, nevertheless some of the figures
obtained are quite startling. No. 30600, though attaining a
height of only twenty-eight to thirty inches, was so widely
branched as to create a square flat head, overlaid by clusters
of pods. This variety is one of the erect, rigid type, as
distinguished from the slender, willowy Ito San and the
decumbent Merko. It seems probable that several of the
numbered varieties may in future displace a number of our
standard sorts. Ten to twelve tons of soy ensilage per acre,
from rows three feet apart, certainly looks good. The seed is
not available as yet and should not be distributed until more
thoroughly tried out.
“The trials very forcibly illustrate the necessity of
knowing where one’s soy seed was grown. Home-grown
Merko matured its crop fully. Maryland-grown Merko seed,
while it produced large healthy plants, still lacked two weeks
of maturity when killed by the frost, the last week in October.
Wilson also matures here, occasionally, when Michigan seed
is planted. This variety was just forming pods when killed by
frost. While the bulk or weight of these late or undeveloped
soys is often great, it should be remembered that they simply
make bulk in the silo and do not balance the ration, as the
protein content is low at that stage. I very much doubt if the
21,050 pounds of green Pekings contained anywhere near
the amount of protein that was in the 8,900 pounds of fully
developed and practically ripe Early Blacks. The varieties
that are densely covered with capillaries (fine hairs) have the
greatest resistance to both extremes of temperature, but the
ripening up process requires longer.
“Of the standard varieties included in the trials Ito San
(my introduction of 1901) has been longer in cultivation. It
is probably the most widely disseminated variety, having
been grown in nearly all agricultural countries of the world.
It seems to be a general favorite, though inferior to Manchu
and Black Eyebrow. These are both a little earlier and during
eight years’ trials have continuously produced heavier crops
of both forage and seed than Ito San. Manchu produces the
heavier crops of seed and Black Eyebrow a slightly heavier
crop of forage. During the past three years Manchu has
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given very satisfactory results in Michigan, Wisconsin, Iowa,
Nebraska and South Dakota. When acclimated Mandarin
will prove earlier than my Ogemaw, which it far outyields
in both forage and seed. Mandarin, in common with all the
numbered varieties, retained their foliage until fully ripe.
Mandarin had not shed any leaves thirty days after all the
pods were dry.
“Several old standard sorts were not included in these
trials for various reasons. Medium Green, introduced from
Japan by Dr. Brooks, of Amherst, Massachusetts, in 1888,
still remains the favorite in the New England states. It was
grown continuously in Michigan from 1897 to 1915. It is
a superb variety for the silo, but in this state shatters seed
badly. By crossing this variety with Dr. Brook’s dwarf
brown I produced (1898) Olive Medium (Evans No. 13).
By crossing Olive Medium with Medium Green the Ohio
Station produced Ohio No. 9035, very popular in central
and southern Ohio, Indiana and Illinois, but too late for
Michigan. Medium Early Yellow, introduced from Japan by
Prof. Georgeson, of Kansas, about 1890, was included in my
trials from 1896 to 1899, but never passed the blossom stage
before killing frosts. Ebony (Black Beauty) still occasionally
grown, at one time very widely, was generally discarded
because of inferior crop production. Hollybrook or Mongol,
also occasionally called “Medium Early Yellow,” has never
been popular north of latitude 39, but is still a favorite
in central Indiana and Illinois. It is too late for Ogemaw
county.”
A table shows maturity dates and yields of numerous
soy bean varieties–some named, the rest numbered. The table
contains five columns: Maturity date, weight at maturity (of
one acre), air dry weight, weight of seed per acre. The named
varieties and maturity dates are: Ogemaw–Aug. 25. Early
Black–Sept. 1. Mandarin–Sept. 5. Wisconsin Black–Sept.
15. Ito San–Oct. 1. Manchu–Oct. 1. Black Eyebrow–Oct.
5. Merka (Michigan)–Oct. 5. Wilson No. 5–Did not mature.
Peking–Did not mature.
1039. Morse, W.J. 1922. Re: Soybean varieties. Analysis of
soybeans for fat content. Letter to J.C. Hackleman, Illinois
Agric. Exp. Station, Urbana, Illinois, Feb. 2. 2 p. Typed,
without signature (carbon copy).
• Summary: Concerning the samples from Hackleman’s
variety trials which he sent to Morse for identification:
“Sample No. 100 appears to be Elton. Sample No. 1112
appears to be Haberlandt.”
“It may interest you to know that I am doing
considerable work on the analysis of soybeans with reference
to the fat content. In looking up my records I have found
that we have no oil content of a very large number of the
old varieties.” Since the Bureau of Chemistry is too busy,
Morse has decided to conduct the analyses himself, with
the help of an assistant from the Arlington Farm [Virginia].
Their data shows that the variety AK [A.K.] contains 19.3%

oil. “During the fall of 1921 I made a very large number of
selections of the Blackeyebrow [Black Eyebrow], Manchu,
AK, Elton, and some new introductions from the oil
producing regions of Manchuria. Some of these selections
look as though they might be rather rich in oil, and I thought
perhaps it might be worth while to analyze from the fat
content of these sorts.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #5–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
1040. Hackleman, J.C. 1922. Re: Collecting data on soybean
varieties grown throughout Illinois. Letter to W.J. Morse,
Forage Crop Investigations, USDA, Washington, DC, Feb. 8.
1 p. Typed, with signature on letterhead.
• Summary: “We are assembling the seed from as many
of the demonstrations around over the state as possible. Of
course in some cases, the farmer did not save the seed but we
are getting it from at least six to eight counties and in most
cases we will have an average of about six varieties from
each place. For instance, the Manchu which you furnished,
we are getting from practically every county where the seed
was harvested and saved. We are also getting Haberlandt
from all counties but one where the seed was used. We are
getting the Virginia and others. You can see, therefore, when
I get this together and get our data on the oil content it will
give us a good average for this year. We will be glad to send
you a copy of this material as soon as we can get it out.”
Hackleman adds in a letter dated Feb. 21. “I think we
can figure on at least twenty different counties featuring
soybeans.” He would like to test 6-8 of the varieties that do
best in Illinois in each section of the state this year.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #5–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
1041. Morse, W.J. 1922. Re: Sorry to hear of poor results.
Enclosing more Hahto seed. Letter to Mr. Adrian A. Parsons,
Plainfield, Indiana, Feb. 13. 1 p. Typed, without signature
(carbon copy).
• Summary: “I have your letter of January 31 reporting on
the results you obtained with the varieties of soy beans sent

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 494
you the past season. I am very sorry indeed to learn that
conditions were such that you did not obtain the best results
with these sorts. I had occasion to attend the Soy Bean
Growers’ Association meeting November 30 in Chicago, and
nearly all of the growers present from Indiana, Illinois, Ohio,
and Missouri, reported yields considerably above those of
any previous year that they had grown the crop. However,
I know that in certain localities in these States climatic
conditions were such that very poor results were obtained
with most crops. I do not know in just what condition your
Hahto seed will be for germination, so I am sending you
four pounds of seed that was grown at Arlington Farm [in
Virginia] in 1921. I am very glad indeed to know that you
think so highly of the Hahto variety.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29.
Box 102. Folders–Parsons, John E.; Parsons, A.A.; ParsonsMcKinnis Corporation. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
1042. Morse, W.J. 1922. Re: Letter from Dr. J.A. Bonsteel.
Letter (memorandum) to Prof. C.V. Piper [Agrostologist in
Charge, BPI, USDA, Washington, DC], Feb. 13. 1 p. Typed,
with signature on letterhead.
• Summary: “Dear Professor Piper: Referring to the attached
letter of Dr. J.A. Bonsteel [Franklinville, New York],
concerning some cooperative soy bean tests in his country,
will say that I think we will be able to supply seed of the
Black Eyebrow and Virginia for six cooperators each. In so
far as I can find out I do not believe there are more than a
half dozen growers producing seed in New York state and
these only in very small quantities. I think this is an excellent
opportunity to establish the seed production of the Black
Eyebrow and possibly the Mandarin varieties in Doctor
Bonsteel’s county. We have available some of the Mandarin
seed and I think it might be well to send Doctor Bonsteel at
least sufficient seed for one sore. I am under the impression
that Doctor Bonsteel is figuring on one acre each for the
12 operators. This will require about 6 bushels of seed, but
under his supervision I feel that it will be well worthwhile to
put that amount of seed in the county. Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.

1043. Riegel, W.E. 1922. Some soy bean suggestions:
Veteran Illinois grower describes his methods of raising soy
beans. Wallaces’ Farmer 47(7):216. Feb. 17.
• Summary: “The soy bean is at last coming into its own.
Its value as a feed for live stock is each year becoming more
definitely known. Every live stock farm should grow soy
beans because of their feeding value and other farms should
have them because of their value as a soil builder.
“On our farm soy beans replaced the oat crop seven
years ago, much to the advantage of our live stock, the
fertility of our farm and the financial returns from the land.
For the past five or six years our soy bean crop has made
more money per acre than our corn. This has to no small
extent been due to the flourishing demand for seed.”
“A farmer should choose a bean that grows tall and
gives a large yield of seed and hay. The Mongol, our favorite,
the Hollybrook or Medium Yellow (all of which are one and
the same bean–the name depends on the locality), grows
tall, gives a large yield of hay, and handles easily with the
binder.”
“The time to cut for hay is when the bean in the pod is
full grown and yet soft. Soy bean hay is one of the best hays
produced. We, after several years’ use of it, consider it better
than alfalfa, and we have fed many tons of each.” Address:
[near Tolono, Illinois].
1044. Morse, W.J. 1922. Re: Letter from Dr. Fruwirth. Letter
(memorandum) to Prof. C.V. Piper [Agrostologist in Charge,
BPI, USDA, Washington, DC], Feb. 20. 1 p. Typed, with
signature on letterhead.
• Summary: “Dear Prof. Piper: Referring to the attached
letter from Dr. Fruwirth, in which he requests seed of the
Hahto and Easycook [Easy Cook] varieties of soy beans,
I am handing you herewith two pounds of seed of each of
these varieties. The old stock of our Easycook variety seems
to have gone down somewhat in viability. The 1921 seed
germinated very poorly, somewhere around 40 per cent.
Seed of 1920 germinated around about 70 per cent. Two
years ago I made two or three elections from the Easycook
which looked rather promising. During the season of 1921, I
planted out the best of these selections, and obtained a very
excellent quality of seed giving a high germination, and it
was not mixed with any other color as the old Easycook
variety. I am very much interested in the brown variety that
Dr. Fruwirth sent you, and shall include it in our variety trial
this season to compare with similar varieties, as the Chestnut
Early, Ogemaw, and others. Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist, Forage-Crop
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Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
1045. Piper, C.V. 1922. Re: Send Easy Cook soy bean seed
to Mr. Hugh MacRae. Letter to W.J. Morse, [USDA], Feb.
20. 1 p. Typed, without signature (carbon copy).
• Summary: “Dear Mr. Morse: At the proper time this
spring please send to Mr. Hugh MacRae, Wilmington, North
Carolina, 10 pounds of seed of Easy Cook soy bean. Very
truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge
[Bureau of Plant Industry, USDA, Washington, DC].
1046. Elms Jersey Farm. 1922. Soy beans for ensilage
(Letter to the editor). Hoard’s Dairyman 63(6):213. Feb. 24.
• Summary: Elms Jersey Farm of Minnesota writes: “Last
year we made our first attempt to grow soybeans in our
field corn for ensilage. We spent a large amount of time in
preparation of our seed bed... The piece selected was about
ten acres of rich, sandy loam upon which clover had been
raised for two years... The day we planted the corn we
treated 2 bushels of Early Brown soy beans with inoculation
obtained for the purpose, using it liberally. The following
morning we set the corn planter for about two inches in
depth, changed the discs in it to seed about 6 quarts of the
beans per acre and again went over the field, drilling the
beans directly over the planting of the corn in the same drills.
Thus we made the two bushels of beans cover the ten acres
of ground. This planting was made about June 2nd or 3rd.”
The corn came up first.
“We do not think that the beans cut down the production
of the corn at all... For the most part of the field, the stand
of beans was good, growing to about 30 to 36 inches in
height. There were many pods nearly ripe at cutting time...
We estimated that the beans yielded about two or three tons
per acre as they were hauled from the field. Three men were
placed in the silo to tramp and the ten acres of corn and
beans filled a silo 14 feet by 34 feet and this silage has only
settled about five feet since it was filled.”
“At this time we can make no report as to the feeding
value of the silage... We need only add that we were well
pleased with the experiment.” Address: Minnesota.
1047. Williamson, J.T. 1922. Re: Request for Victor cowpeas
and Laredo soybeans. Letter to Prof. C.V. Piper, Bureau of
Plant Industry, Dep. of Agriculture, Washington, DC, Feb.
28. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Sir:–Can you tell me where we can

purchase one-half bushel of Victor cowpeas and Laredo
soybeans for experimental purposes.
“Thanking you in advance for this information, I am,
“Yours very truly, Field Agent.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Field Agent, Dep. of Agronomy,
Experiment Station, Alabama Polytechnic Inst., Auburn,
Alabama.
1048. Wisconsin Agricultural Experiment Station, Bulletin.
1922. Soybeans for light soils. No. 339. p. 89-92. In Annual
Report, 1920-21. Feb.
• Summary: “Soybean plants were grown as early as 1898
on experimental plots of the Station Farm. One of the first
successful varieties was the Early Black, and, while it has
been pedigreed, other varieties have also been introduced,
such as the Manchu, Ito San and Black Eyebrow all of
which have been raised among the farmers of the state. The
methods of harvesting, threshing, cutting for hay and silage
have been worked out to such an extent experimentally that
this legume can now be handled to advantage.
“Especially is the soybean adapted as an emergency
hay crop for farmers who lost their clover seeding by winter
killing. After the failure of the clover is discovered ample
time remains to put in soybeans, for they will readily come
into cutting stage for hay within the ninety day period. With
yields of two tons an acre of good hay, which compares
favorably with cutting of red clover, soybeans are practically
a sure crop; and even on poor sandy lands that have grown
soybeans previously by the proper inoculation of the seed,
an exceedingly good growth can be secured at first attempt.
One grower, asked why the field remained so clean with
soybeans, replied, ‘The soil is too poor to raise weeds.’
“In Portage County soybeans are so popular that many
individual farmers have a total of 100 acres or more apiece.
Wisconsin not only grows all the seed needed in our state
for planting at the present time but supplies the Dakotas,
Minnesota and the northern Michigan peninsula with a large
portion of seed for their farms. This has developed a very
satisfactory seed business among many farmers of the state.
“Breeding Increases Yields: Soybeans have been
gradually improving in the state, and while it was once
deemed impossible to raise them here effectively because
they were a late maturing plant, breeding methods have
produced early varieties adaptable to Wisconsin conditions.
The acreage has increased from 4,500 in 1919 to 8,000 in
1920.
“Net results obtained at Spooner Branch Station by
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E.J. Delwiche (Agronomy) prove the worth of the breeding
work. Compared with the parent strain as seed producers, the
pedigreed strains of Manchuria showed that, while the date
of maturity was not changed, the yield has been increased
from 19 per cent to 96 per cent. All varieties ripened about
September 19 except the Mandarin Pedigree, which was
mature on August 30. The Mandarin has an erect habit (38
inches high), a high-podding character, and an early maturity
thus making it adaptable to a wide range of conditions.
“Tests at Marshfield and Spooner Branch Stations, in
spite of the unusually long and hot season, again showed that
not only do the early types produce more seed than the late
kinds but they are equal to them as producers of hay. Of the
twenty-four varieties planted in duplicate plots at Marshfield
the following failed to ripen seed and were killed by frost
October 4: Ebony, Wilson, Sable, Ohio Manchu, Mammoth
Yellow, Elton, Hollybrook, Virginia, and Medium Early
Green. The Medium Early Green and the Hollybrook both
yielded 2,880 pounds of air-dried hay, but the average of the
later maturing was only 2,500 pounds an acre.
“Sudan Grass and Sudan-Soybean Mixture: Sudan
grass has proved admirably adapted to late seeding, which
permits it to be used not only as an emergency hay crop but
also as a crop planted after fallowing to eradicate quack
grass. Although the best time for planting sudan is during the
period from corn planting up to the middle of June,... Quack
grass has been successfully eradicated by it at the Station
Farm in two infested fields.”
“Sudan and Soybeans a Good Combination. In 1920
it was satisfactorily proved that soybeans and sudan grew
very well when planted together; and during 1921 different
rates of seeding were used to determine the proper mixture.
The rate of sudan grass used was 10 pounds an acre and
soybeans 1.5 bushels an acre, with the varieties, Medium
Early Green, Ito San, Manchu, and Wisconsin Early Black.
The average total yield of the two plots of the Medium Early
Green was 4.1 tons of cured hay an acre, of the Manchu 4.3
tons, Ito San 4.6 tons, and Early Black 3.5 tons. The average
percentages of soy beans were 17.5 per cent, 23 per cent, 29
per cent and 42 per cent respectively. The highest average in
the combination was with the Early Black variety, where, due
to the advanced stage of maturity, nearly one-half the total
weight of air-dried hay was soybeans. The early varieties
seem preferable, for they mature at nearly the same time the
sudan is cut for hay, thus giving a higher relative yield of
soybeans.
“The average percentage of soybean hay for the four
trials, being approximately 25 per cent, means an increase
in total protein per 100 pounds of dry roughage from 8.96
pounds in sudan hay alone to 10.75 pounds in sudan-soybean
hay, an increase of 19.9 per cent–the increase in pounds of
protein per 100 pounds being 1.79...”
1049. Piper, C.V. 1922. Re: Seeds promised to Mr. C.F.

Leach, Monticello, Florida. Letter to W.J. Morse, [USDA],
March 1. 1 p. Typed, without signature (carbon copy).
• Summary: “Dear Mr. Morse: I have promised Mr. C.F.
Leach, Monticello, Florida, seeds as follows:
“Biloxi soy bean.
“Barchett [Barchet] soy bean.
“Otootan soy bean.
“Victor cowpea.”
“If they can be spared I think you had better send him 4
pounds of each.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge
[Bureau of Plant Industry, USDA, Washington, DC].
1050. Piper, C.V. 1922. Re: Send Hugh MacRae seeds of a
very early soy bean. Letter to W.J. Morse, [USDA], March 1.
1 p. Typed, without signature (carbon copy).
• Summary: “Dear Mr. Morse: I promised Hugh MacRae,
Wilmington, North Carolina, for this spring, 10 pounds of
Easy Cook soy beans, regarding which I think I have already
advised you. Also he would like a few seeds of a very early
soy bean, one of your very early selections from Arlington
[Farm, in Virginia].”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agrostologist in Charge
[Bureau of Plant Industry, USDA, Washington, DC].
1051. Morse, W.J. 1922. Re: Sending you Victor cowpeas
and Laredo soybeans. Letter to Mr. J.T. Williamson, Field
Agent, Agricultural Experiment Station, Auburn, Alabama,
March 7. 1 p. Typed, without signature (carbon copy).
• Summary: “Dear Sir: Replying to your letter of February
28th to Professor C.V. Piper, requesting information as to
where you can purchase one-half bushel each of Victor
cowpeas and Laredo soybeans, will say that I am unable to
give you the names of any growers of these varieties. I might
say that these varieties are comparatively new and as yet are
produced only in a limited amount. Growers who obtained
small amounts advise that they are keeping all of their seed
for a larger acreage. We have available a limited quantity of
seed of these varieties, and I am sending you 30 lbs. each of
Victor pea and Laredo soybean seed for your work.
“Yours very truly, Agronomist.”
Location: National Archives, College Park, Maryland.
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Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Asst. Agrostologist [USDA].
1052. Benton, R.H., Jr. 1922. Soy bean cultivation.
Progressive Farmer (The) (Raleigh, North Carolina)
37(11):250. March 18.
• Summary: Contents: Introduction. Biloxi does not shatter
badly. Planting. Cultivation. Harvesting. Threshing. As a
forage crop.
“During these hard times for farmers and low prices for
farm products, we have been continually holding communion
with ourselves, trying to find where we made money, and
what crops it will pay us to plant during the coming year. A
crop that is near the head of our list for 1922 is the Biloxi soy
bean.
“The United, States Department of Agriculture tells
us that there are more than 560 known varieties of soy
beans but that only about 15 varieties are of commercial
importance in the whole United States, and some of these
are adapted entirely to the northern part The botanical name
of the soy bean is Soja max, and commonly they are called
soy bean, soja bean, Manchurian bean, and in parts of North
Carolina are known as stock peas. Of the varieties adapted
to Southern conditions, we have the Biloxi, the Mammoth
Yellow, Laredo; etc. Several other varieties may be profitably
grown in the South, but they are for special purposes, as the
Hahto for green table use, being similar to green Lima beans,
while others yield best for hay, and still others yield best for
grain or seed.
“Biloxi Does Not Shatter Badly: The Mammoth Yellow
shatters so badly when maturing that it is very hard to save
seed, and from this one variety the entire soy bean family has
the reputation of shattering badly. However we find that the
Biloxi variety is a big improvement in this respect, holding
its seed very well, in fact, not any more easily shattered than
peas. We are trying the Laredo on a small scale this year...”
1053. Williamson, J.T. 1922. Re: Please send soybeans to
young man in Foley, Alabama. Letter to Prof. C.V. Piper,
Bureau of Plant Industry, Dep. of Agriculture, Washington,
DC, March 21. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Sir:–There is a young man at Foley in
Baldwin County of this State who is very much interested
in soybeans. He has made one variety experiment in
cooperation with this Station and expects to continue this
work this year. The varieties which we can furnish him are as
follows:
“Mammoth Yellow, Tarheel Black, Wilson Black,
Haberlandt, Biloxi, Hollybrook, Otootan, Laredo, Peking and

Virginia.
“If you can suggest additional varieties with sources of
seed of these varieties I will appreciate your writing me of
them.
“Thanking you in advance, I am,
“Yours very truly, Field Agent.”
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Wilson Black.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Field Agent, Dep. of Agronomy,
Experiment Station, Alabama Polytechnic Inst., Auburn,
Alabama.
1054. Morse, W.J. 1922. Re: Your soybean cooperator in
Foley, Alabama. Letter to Mr. J.T. Williamson, Field Agent,
Agricultural Experiment Station, Auburn, Alabama, March
23. 1 p. Typed, without signature (carbon copy).
• Summary: “Dear Sir: Your letter of March 21st, to Prof.
C.V. Piper with reference to your cooperator at Foley,
Alabama, especially interested in varieties of soy beans, has
been handed to me for attention. In looking over the list of
varieties which you are able to furnish your cooperator, I
do not think that we can add more than one variety, namely
the Hahto. We would be able to supply one of the earlier
sorts such as the Manchu, Black Eyebrow, but as a rule we
have not had much success with the early northern sorts in
the Southern States. If you will send us the name of your
cooperator, we will be very glad to send him seed of the
Hahto variety and some of the others if you wish to have him
try them out.
“Yours very truly, Agronomist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agronomist [USDA].
1055. Fred, E.B.; Davenport, Audrey. 1922. Bacteria for
legumes. Wisconsin College of Agriculture, Extension
Circular No. 143. 23 p. March.
• Summary: A chart (p. 7) shows that soybean hay contains
51.2 lb of nitrogen per ton, more than any other hay. Another
chart (p. 8) shows that soybean hay contains 31.5 lb of
calcium per ton, second only to alfalfa hay (37.2 lb).
Many legumes cross-inoculate; that is, they are all
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inoculated with the same kind of bacteria. But soybeans are
inoculated with the bacteria from the soybean nodule only
(p. 8). Soybean nodules are large and round. Each nodule
contains billions of bacteria. The nodules of a soybean plant
contain 5.67% nitrogen. The roots without the nodules
contain 1.31% nitrogen and the above-ground portions of the
plant (the tops) contain 2.41% nitrogen.
How long do legume bacteria live in the soil? “In a
fertile silt loam neutral soil, soybean bacteria have been
known to live more than 18 years, but as a rule the number of
legume bacteria in a soil free from legumes decreases rapidly
after two or three years, and in an acid soil the disappearance
is even more rapid.”
Does soil acidity affect the inoculation? “Not all
legumes are equally sensitive to an acid condition. For
example, soybeans are fairly resistant to acid conditions of
the soil.”
How much nitrogen does a legume crop add to the soil?
A 25-bushel crop of soybeans with 2¼ tons of hay adds 107
pounds of nitrogen per acre. Artificial cultures for legumes
have been used since 1896. In 1921 in Wisconsin, clover
with timothy was by far the best legume crop (2,576,454
acres), but 4,500 acres of soybeans were grown for hay and
3,500 acres for grain.
Photos show: A close-up of the nodules and their
bacteria (one round photo of each) from soybeans, red
clover, alfalfa, and peas (p. 13). A man in a field of Ito San
variety soybeans on sandy soil; the left half of the field
(growing luxuriantly) is inoculated, the right side (growing
poorly) is not (p. 21). Illustrations (line drawings) show:
Soybean bacteria (p. 13). Distribution of nitrogen in soybean
plant (p. 15). Address: Madison, Wisconsin.
1056. Hutcheson, T.B.; Wolfe, T.K. 1922. Silage
experiments. Virginia Agricultural Experiment Station,
Bulletin No. 227. 16 p. March.
• Summary: “Corn and soybeans are the best crops yet tested
at this Station for silage production. These crops produce
a large yield per acre of green material which is rich in
digestible nutrients, especially protein.
“The prolific varieties of corn such as Cocke’s Prolific,
Virginia Ensilage, and Pamunkey Ensilage, give larger
yields per acre and in most cases more total nutrients per
acre than the grain varieties such as Boone County White
and Leaming. The grain varieties produce a higher quality
of silage than the prolific varieties on account of a higher
percentage of nutrients. The prolific varieties are generally
preferable for silage since the acre-yield of total nutrients is
of first importance.
“The best varieties of soybeans for silage are those
which are best adapted to hay production in the various
sections of Virginia.”
Mammoth Yellow soybeans produced 10.15 tons per
acre, which was 5,239.0 lb/acre of dry matter. In terms

of food constituents [lb of nutrients] this was 966 lb of
protein, 207 lb of fats, 1,639 lb of crude fiber, and 2,007 lb
of carbohydrates. Soybeans produced much more protein
and much more fat than any of the other crops tested
(corn, sorghum, cowpeas, millet). Address: Blacksburg,
Montgomery Co., Virginia.
1057. Morse, W.J. 1922. Re: Request made in your letter
to Mr. Oakley. Letter to Prof. C.V. Piper, Clifton Springs
Sanitarium, Clifton Springs, New York, April 1. 1 p. Typed,
without signature (carbon copy).
• Summary: “Dear Prof. Piper: In accordance with the
request made in your letter to Mr. Oakley for soybean
products and recipes showing different ways in which soy
bean flour and dry soy beans may be used, I am enclosing
herewith a number of recipes which we have collected at
various times. I have sent you four pounds of soy bean flour,
four pounds of Easycook soy beans and two cans of green
soy beans; one of the Hahto and one of the Easycook.
“If the party for whom you wish the information desires
the names of concerns handling soy bean products, the
following are the ones that are manufacturing them at the
present time:
“Cereo Co., Tappan, New York
“Waukeshaw Food Products Co., Waukeshaw,
Wisconsin
“Loomis Bros., Westfield, Massachusetts
“Very truly yours, Agronomist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-1929.
Piper, C.V. Box no. 108.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist [Forage
Crop Investigations, Bureau of Plant Industry], USDA,
Washington, DC.
1058. Wilkins, F.S. 1922. Use soy beans to replace oil meal:
Iowa farmer describes his methods of growing beans for a
seed crop. Wallaces’ Farmer 47(14):456. April 7.
• Summary: William McArthur of Cerro Gordo County,
Iowa, shows that it is “a paying proposition to grow soy
beans for feed to take the place of oil meal as a feed for
stock... Many experiments have shown that ground soy beans
have about the same feeding value as oil meal when fed to
cattle.” McArthur grew his first crop of soy beans in 1920,
growing 66 bushels of the Manchu variety on 3 acres of poor
soil; they yielded on average 22 bushels per acre.
McArthur believes that soy beans are easier to grow
than corn. “I planted the soy beans just as soon as I got thru
planting corn, but first I inoculated the beans. ‘In inoculating,
I moistened the beans with thin sugar syrup and then
scattered inoculated soil on them from my soybean patch of
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the year before. (I inoculated the seeds for my 1920 patch
with cultures.) I used about a pint of soil for each bushel of
beans. I shoveled the beans over several times until each
bean was covered with fine bits of soil; then I spread them
out on the barn floor to dry, which took a couple of hours.’”
He planted the seed in 35-inch rows with a grain drill.
He began harvesting when nearly all the leaves had dropped
off the plants, but just before the pods became dry. By
cutting at that stage he lost very few from shattering. He
had no difficulty cutting two rows at a time with a grain
binder. He threshed them with a grain separator. Next year he
expects to grow 20-30 acres. Address: Cerro Gordo County,
Iowa.
1059. Williamson, J.T. 1922. Re: Our cooperator in Foley,
Alabama. Letter to Mr. W.J. Morse, Agronomist, Bureau of
Plant Industry, Dep. of Agriculture, Washington, DC, April 7.
1 p. Typed, with signature on letterhead.
• Summary: “Dear Sir:–I appreciate your offer of March 28
to send soybean varieties to one of our cooperators at Foley,
Alabama. The name of this man is Elmer Kuhn.
“Mr. Kuhn used the Black Eyebrow soybean in 1921
in addition to the varieties mentioned in my letter of March
21st. Of course the results of this variety were rather poor.
“If you see fit to send seed of any variety other than the
Hahto, I am sure he will appreciate them.
“Thanking you in advance for this favor, I am,
“Yours very truly, Field Agent.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State
Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Field Agent, Experiment Station,
Alabama Polytechnic Inst., Auburn, Alabama.
1060. Morse, W.J. 1922. Re: Sending soybean varieties
to Mr. Elmer Kuhn in Foley, Alabama. Letter to Mr. J.T.
Williamson, Field Agent, Agricultural Experiment Station,
Auburn, Alabama, April 11. 1 p. Typed, without signature
(carbon copy).
• Summary: “Dear Sir: Replying to your letter of April 7th,
will say that we are taking pleasure in sending Mr. Elmer
Kuhn, Foley, Ala., one pound of seed of the Hahto variety of
soy beans. Inasmuch as the Black Eyebrow, an earlier variety
gave rather poor results, I doubt if it would be advisable to
send him any of the earlier varieties.
“Yours very truly, Agronomist.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence with State

Agricultural Experiment Stations, 1899-1928. Alabama. Box
no. 1.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agronomist [USDA].
1061. McKinnis, Guy P. 1922. Re: Request for opinion about
soy bean varieties. Letter to W.J. Morse, USDA, Washington,
DC, April 14. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Sir:–About a year ago a letter from you
stated that you placed Virginia, Peking and Sable at the
head of the forage bean list. We would like to know if your
opinion is still the same and also what you advise for a seed
crop. We are topheavy with Hollybrook and believe that
some of us ought to go in for some other varieties and refuse
to present black beans to the farmers for a logical bean for
hay or forage, for which purposes we believe they excel
yellow varieties.
“They are taking up Manchu with the claim that its high
oil content will make it profitable for extracting purposes. I
am on the fence regarding oil extraction. What information
have you on it? Also advise me concerning varieties and
sources of high class seed. We need the very best seed
available for varieties that we can sell to advantage and we
would be interested in getting started with a variety that has
a future and that is not being produced in greater amounts
than there is outlet for the seed. We rather like the Wilson
Five and Pekin for ensilage and hay. The Black-Eyebrow
seems to be a good early sort for hogging with 90-day corn
and Mikado is satisfactory for foraging in the corn field after
corn husking, which requires a late sort that holds in the
pod well. Probably for seed yield and easy handling Hollys
[Hollybrooks] or Mongols are as good as any but everyone
will have them next year in Indiana and we need something
that we can sell. Will appreciate any advice you will give and
if there is any co-operative work we can do with you will
take it up.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29.
Box 102. Folders–Parsons, John E.; Parsons, A.A.; ParsonsMcKinnis Corporation. Address: Parsons-McKinnis Cooperation, Camby, Indiana.
1062. Morse, W.J. 1922. Re: Best varieties of soy beans
for the Corn Belt. Letter to Guy P. McKinnins, ParsonsMcKinnis Co-operation, Camby, Indiana, April 19. 2 p.
Typed, without signature (carbon copy).
• Summary: “Dear Sir: I have your letter of April 14th
relative to my opinion of the merits of varieties of soy beans
for the Corn Belt. As was stated to you about a year ago, I
still place the Virginia and Peking at the head of the forage
list in the Central States. For varieties in the central and
northern part of the Corn Belt, I have been recommending
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the Manchu and Black Eyebrow varieties. The Manchu is a
high oil yielding strain giving about 19.5% oil.
“With regard to sources of Peking, Black Eyebrow and
Manchu, I refer you to the following:
“Black Eyebrow: Mr. Peter Labouisse, 149 Broadway,
New York City (c/o B.L. Kennelly). Mr. E.E. Evans, West
Branch, Michigan. Johnson Seed Farms, Stryker, Ohio. Mr.
W.L. Stoltzfuss, Atglen, Pennsylvania.
“Manchu: Mr. E. Brooks, Salem, Indiana. Kelley Seed
Co., San Jose, Illinois. Mr. P.L. Mark, Westerville, Ohio.
“Peking: Mr. Arvel Landes, Hammond, Illinois. Johnson
Seed Farms, Stryker, Ohio.
“Wilson-Five: Johnson Seed Farms, Stryker, Ohio.
Wallace Bros., Wallaceton, Virginia.
“With reference to the Peking and Sable varieties, will
say that in our classification tests at Arlington the past year
these varieties were identified.”
“The Indiana Station has given varietal names to
three of the Department’s varieties which were obtained
from Manchuria a few years ago. These varieties are the
Wea, Dunfield and Pinpu. Other varieties which might be
of interest to you are the Aksarben, Elton, Hoosier and
Saskatoon. All of these are early or medium early sorts, and
are specially good grain yielders. If you care to try out these
varieties, we will be able to spare you perhaps one pound of
seed of each.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29.
Box 102. Folders–Parsons, John E.; Parsons, A.A.; ParsonsMcKinnis Corporation. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
1063. Wiancko, A.T. 1922. Re: Soybean varieties widely
grown in Indiana. Letter to W.J. Morse, Agronomist, Bureau
of Plant Industry, Washington, DC, April 19. 1 p. Typed, with
signature on letterhead.
• Summary: After filling out a form sent by Morse, Wiancko
notes: “Certain varieties on the list were not tested here. The
figures represent averages of five years or more.
“The varieties most used in this state and best adapted
for seed purposes are Ito San and Manchu for the northern
part of the state, and Manchu and Hollybrook for the
southern part. Hollybrook is particularly popular for planting
in mixture with corn and not because of its grain yield
record at the Station here. For hay production the Sable,
Lexington, Haberlandt and Hollybrook are more or less
used and recommended. We also suggest Medium Green
and Sherwood. Where something early is needed, Ito San is
used.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and

Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#9.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Chief in Soils & Crops, Purdue
Univ. Agric. Exp. Station, Lafayette, Indiana.
1064. Hedges, Florence. 1922. A bacterial wilt of the bean
caused by Bacterium flaccumfaciens nov. sp. Science
55(1425):433-34. April 21.
• Summary: “A new bacterial disease of navy beans has
appeared in South Dakota... From these infected plants the
yellow organism has been reisolated and has produced the
wilt in Great Northern beans. King of the Garden lima and
Ito San soy-beans have also become infected as the result of
pure culture inoculations.”
Note: This is the earliest document seen (Sept. 1997)
that mentions Bacterium flaccumfaciens, the cause of
bacterial wilt. Address: Lab. of Plant Pathology, Bureau of
Plant Industry, Washington, DC.
1065. Hackleman, J.C. 1922. Re: Soybeans grow well on
poor soil in Illinois. Letter to W.J. Morse, Forage Crop
Investigations, USDA, Washington, DC, April 25. 1 p.
Typed, with signature on letterhead.
• Summary: “We have just completed a series of farm
advisers’ conferences and I find that we have added a
few counties to the list of applicants for soybean variety
demonstrations.”
“Johnson County, the third one on the list, is a county
which is very slow to take up the soybean because their
soil is one of the poorest in the state and their farmers have
grown cowpeas for many years. The adviser was reluctant
to go against what he thought was a popular belief but at
the conference of advisers the other men who had had the
demonstrations last year stated that they were in much the
same position, namely: that cowpeas had changed things
materially. If possible, therefore, I would like to have two
demonstrations for Johnson County or 8 pounds each of the
three varieties mentioned and in addition, one other variety.”
Please include a hay type similar to the Wilson 5
[Wilson-Five] or Virginia. In northern Illinois, “a general
purpose type such as the Peking, Manchu, or the Medium
Yellow would be satisfactory.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #5–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
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1066. Wilkins, F.S.; Stephenson, R.E. 1922. A popular threepurpose legume: The soybean, which produces hay and seed
high in protein, and adds nitrogen to the soil, is a profitable
cooperator. Breeder’s Gazette 81(17):561-62. April 27.
• Summary: This is two articles in one. F.S. Wilkins
discusses soybean seed prices, value of soybeans per acre
for feed, and their use as food for poultry. R.E. Stephenson
discusses the possibilities of the soybean in the United
States, its value as a soil improver, value when grown with
corn and ease of harvesting for hay.
Wilkins states: “When soybeans are grown either for
hay or silage, it is best to use the later and smaller-seeded
varieties. Those varieties yield more, and have another
advantage, in that there are about one-fourth more beans
in a bushel. Medium-late, small-seeded varieties, such as
Wilson, Wilson-five [Wilson-Five], Jet, Sable and Mongol,
are recommended for hay or silage; while Manchu, Black
Eyebrow, Ito San, Wisconsin Black and Chestnut are leading
seed varieties in the corn belt.”
A photo shows nodules on the roots of soybeans.
Address: 1. Iowa Agric. Exp. Station; 2. Univ. of Kentucky.
1067. Morse, W.J. 1922. Re: Sending soybean varieties
to Illinois. Letter to J.C. Hackleman, Illinois Agric. Exp.
Station, Urbana, Illinois, April 28. 2 p. Typed, without
signature (carbon copy).
• Summary: “I have your letter of April 25th, enclosing
a copy of the proposed demonstration with the soy bean
varieties in different counties in Illinois. In all cases except
one, that of the Mammoth Yellow, I will be able to supply the
variety desired. We do not have any of the Mammoth Yellow
and have not had any this season. In place of the Mammoth
Yellow I am substituting the Tokio. Relative to adding
another variety to the list submitted to you, I have added in
each case the Easy Cook variety, a selection which I have
experimented with 2 or 3 years, and it has given excellent
results for forage and grazing purposes, and in addition is
a most excellent edible bean, either green or dry. In Peoria
and Cook Counties I have added the Wea, which is an early
Manchuria variety rather high in oil, and gives an excellent
yield of grain.” Morse will also send the Haberlandt variety.
Hackleman responds in a letter dated May 2: “I am
certainly delighted to know that you can furnish us seed for
practically all of our demonstrations. We are writing all the
farm advisers concerned this morning giving them copy of
your letter and also the approved list of varieties.”
A table in his letter to Morse of May 10 shows that
Hackleman intends to tests the following named soybean
varieties in Illinois: From USDA–Black Eyebrow, Easy
Cook, Manchu, Peking, Virginia, Wilson 5 [Wilson-Five].
From local sources: Ebony, Ito San, Mongol, Ohio 9035.
In his letter of June 30, Hackleman notes that he has
soybean demonstration plots in about 16 Illinois counties and

seven of the soil experimental fields [at the University].
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #5–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
1068. Bean-Bag (The) (Lansing, Michigan). 1922. Growers
hold 40 per cent. 4(11):26. April.
• Summary: “Soy beans–Of the total quantity of soy beans
which it is estimated will be shipped this season, 23 per cent
had been shipped by local shippers up to January 28. The
quantity represented by this 23 per cent, plus the stocks in
shippers’ hands, equals about 57 per cent of the total 1921
crop shipments, indicating that over 40 per cent still remains
in the hands of growers. The heaviest increase in the total
1921 crop shipments, made and to be made, is noted in
eastern North Carolina, Indiana and Illinois.
“In the two latter states and Ohio, the average price paid
to growers is unusually low for the early varieties maturing
in those states, being from 25 cents to 45 cents per 100
pounds less than that paid for Mammoth Yellows in eastern
North Carolina. The presence of adequate supplies at low
prices will tend to accelerate the movement now under way
in some sections of the corn belt, to increase the acreage
planted to soy beans, and as a result, the larger stocks will
likely all be used, provided they are distributed equitably.
“Prices paid growers in eastern North Carolina are about
20 cents per 100 pounds more than those paid last season;
in Delaware $1.45 less at $3.30 per 100 pounds; and in the
corn belt states $2.50 to $4.35 less at $2.30 to $2.50 per 100
pounds. A chart showing the range of average wholesale
selling prices at representative markets for a period of years
accompanies this article. The quality of soy beans for seed
generally is good.”
1069. Hackleman, J.C. 1922. Growing soybeans in Illinois.
Illinois Agricultural Experiment Station, Circular No. 255.
16 p. April.
• Summary: Introduction: As an annual legume, fits well
into rotations, makes excellent hay, good for pasture,
furnishes good silage, has few diseases and pests, heavy
seed yields, valuable oil crop. Adaptation and culture: Soil,
temperature. Seed bed. Inoculation. Seeding: Time, method,
rate. Cultivation. Harvesting: The hay crop, the seed crop.
Threshing. Varieties: Early maturing, medium maturing,
medium late to late maturing. Varieties classified as to use: A
table shows varieties recommended for seed, hay, pasturing
off, or silage, in northern Illinois, central Illinois, or southern
Illinois.
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“There are a number of factors which have contributed
to the great increases in the soybean acreage in Illinois.
Among the more important are: (1) it is an annual legume;
(2) it fits well into corn-belt rotations; (3) it makes excellent
hay; (4) it is good for pasture; (5) it furnishes a good silage
material; (6) it is subject to few diseases and has few insect
pests; (7) it produces seed abundantly; and (8) it is rich in
oil, therefore valuable to commerce” (p. 2). Varieties (a 4-10
line description of each is given): (1) Early maturing–Early
Black = Wisconsin Black, Black Eyebrow, Manchu, Ito
San (Medium Early Yellow), Early Brown. (2) Medium
maturing–A.K., Medium Yellow (Mongol or Hollybrook),
Ebony = Black Beauty, Peking (Sable or Royal), Ohio 9035.
(3) Medium late to late–Haberlandt, Illinois 13-19, Virginia,
Wilson-Five, Lexington, Mammoth Yellow, Mammoth Black
(also called Tarheel).
Most of these appear in the table titled “Varieties
classified as to use” (p. 16). There are 4 uses (Seed, hay,
pasturing off, and silage), and 3 regions in Illinois (northern,
central, southern). For example, the 3 best varieties for seed
use in northern Illinois are Manchu, Ito San, and Black
Eyebrow. “Mammoth Black, or Tarheel, is another southern
variety which is grown to some extent in Illinois. Seed of
this variety is jet black and approximately the same size as
Mammoth Yellow. Plant characters and time of maturity are
also similar to those of Mammoth Yellow.”
Photos show: Soybeans at the right stage for hay (front
cover). (1-6) Man standing in fields of different varieties of
soybeans–Ito San, Manchu, Mongol, Wilson 5, Illinois 1319, Virginia. (7) Two teams of horses and men cultivating
a field of soybeans using a rotary hoe. (8) Teams of horses
and men going through soybean stubble, which makes an
excellent seed bed for wheat. The first team pulls a binder for
soybeans, the second pulls a drill for wheat. (9) Homemade
machine, made by E.L. Gillham of Edwardsville, attachment
for picking up lodged soybeans. (10) A man walking in a
field of Virginia soybeans harvested with a binder. (11) Three
large conical stacks of soybeans ready for the thresher. (12) A
plot of Virginia soybeans growing on sand in Clark County.
Note 1. This is the earliest document seen (Oct. 2004)
that mentions the soybean variety Mammoth Black. Note 2.
This is the earliest document seen (Oct. 2004) which states
that Mammoth Black is the same as Tarheel. Address: Assoc.
Prof. of Farm Crops Extension, Illinois.
1070. Wenholz, H. 1922. Summer leguminous crops:
Cowpeas, soybeans, and velvet beans. Agricultural Gazette
of New South Wales 33(5):323-31. May.
• Summary: “Soybeans grow fairly well on the coast, but for
green manuring purposes cowpeas compete too strongly for
them to make much headway. Good results have, however,
been secured from soybeans in the cooler tableland districts,
where velvet beans and cowpeas are out of the question on
account of the warmth and moisture they require.”

The section on “Soybeans” (p. 326-29) has the
following contents: Introduction. The utility of soybeans.
Planting. Varieties (Otootan, Hollybrook, Mammoth Yellow,
Haberlandt). As hay or fodder crop.
“For many years soybeans were tried on the North
Coast and in other warm districts on the western slopes, but
without any sign of success. From this failure it has been
wrongly concluded that the climate of New South Wales is
wholly unsuited to the culture of soybeans.” Address: B.Sc.
(Agr.), Inspector of Agriculture.
1071. Guillaumin, A. 1922. Les variétés de soya d’ExtrèmeOrient: Origine probable du soya [The varieties of soybeans
in East Asia: The probable origin of the soybean]. Revue de
Botanique Appliquee & d’Agriculture Coloniale 2(10):25458. June 30. [10 ref. Fre]
• Summary: “The soybean (Le Soya; Glycine Soja Sieb. et
Zucc., Dolichos Soja L, Soja hispida Moench, S. angustifolio
Miq.) has been cultivated in the Far East since antiquity.
Shen-Nung (le Shénon), written up by Houandi in about
3,000 to 3,500 years before Jesus-Christ, already mentioned
the soybean. Since then, its culture has expanded to
Indochina, India, Malaysia, Europe, America, and Africa.
“Long ago, in Austria and in France, varieties such
as Soja d’Etampes, were selected for their high yield. In
America, efforts have long been made to obtain, for the
diverse climates, both forage varieties and seed varieties.
And the U.S. Department of Agriculture has assembled in
its test fields more than 500 varieties, of which about 20 are
currently in commerce. Among the forage varieties are (Ball
1907): Early Brown, Black Eye Brown, Peking, Wilson Five,
Virginia, Barchet, Biloxi, Laredo, Atoo San [sic, Ito San?],
Tarheel Black, and Wisconsin Early Black. Among those
grown for their seeds are: Ito San, Manchu, Elton, Medium
Yellow, Mikado, Hollybrook, Haberlandt, Mammoth, Tokyo,
Guelph, Austin, Easy Cook, Morse, Hahto, Early Medium
Green, Mandarin, and Chiquita.
Note 1. This is the earliest document seen (Aug.
2013) that mentions the soybean variety Black Eye Brown.
However, it does not appear in Ball (1907) as stated, nor
does any name even vaguely resembling it appear. The Black
Eye Brown variety is mentioned in only 3 known documents,
all published in France in 1922.
“Note that the forage varieties all have black- or darkcolored seeds, whereas the seed varieties have yellow or
greenish seeds.
“In Turkestan it seems that the only varieties are ovoid
(5.7 x 3.7 mm), brilliant yellow, with brown hilum and
traversed longitudinally by a bright line.” Note 2. Turkistan
or Turkestan is an historical region of Central Asia, usually
thought to comprise Turkmenistan, Uzbekistan, Kyrgyzstan,
Tajikistan, southern Kazakhstan, western China, and
northeast Afghanistan.
Note 3. This is the earliest document seen (April 2008)
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concerning soybeans in Turkestan, or the cultivation of
soybeans in Turkestan (not including Chinese Turkestan).
This document contains the earliest date seen for soybeans
in Turkestan, or the cultivation of soybeans in Turkestan (not
including Chinese Turkestan) (1922). The source of these
soybeans is unknown. Unfortunately, it is not clear in which
part of Turkestan the soybeans were grown.
“In India, soybeans are cultivated in the United
Provinces and at the foot of the Hamalayas from Kashmir
to Darjeeling.” David Hooper (1912) distinguished five
different soybean races in India.
“In Cambodia, the only known variety is ovoid (6.3 x
4.2 cm), dull yellow, brown hilum, with a long, clear white
line, known as Sandek sieng in Cambodian and dau nanh
in Annamite. It is cultivated along the steep banks of the
Mekong River.
“In Cochin China, the soybean is cultivated only on the
red soils of the provinces of Chau-doc, Baria, and Bien-Hoa;
in the western provinces, cultivation is insignificant and the
seeds come from Cambodia. It seems that there is only one
variety, closely related to that of Cambodia, called dau nanh
or dau-xa, but it is not well established / widely grown, for it
bears black or brown seeds.
“In the province of Baria one can obtain two harvests in
a wet year–one in September, the other in December-January.
In the province of Bien-Hoa, there is only harvest.
“In Annam, there is one variety similar to that cultivated
in the lower parts of the provinces of Bin-dinh, Thua-hien,
Dong-hoï, and Tanh-hoa.
In Tonkin, the soybean is known as dau tuong; in
the [Mekong] delta, one can distinguish a small, ovoid
variety (5.1 x 3 mm), with a yellow seed coat and a hilum
surrounded by a brownish black aura that sometimes
overflows the sides. In the region of Lang-son, on the
plateaus 100-500 meters in height, it is replaced by a larger
variety, ovoid (7.1 x 5 mm), dull yellow, and a hilum that is
uncolored [pale] or brownish; one variety is also cultivated at
Lao-kay.
“In Laos, the soybean is known as Mok toua kon and
Ta tone, according to Dr. Spire, but precise information is
lacking.
In the territory of Kwang-cho-wan (French: Kouangtchéou-wan, in southeast China) the soybean is cultivated
in the region of Taï ping, at an altitude of 30 meters. It is
planted in the spring and harvested in the summer. One can
distinguish two varieties here. One is very elongated (8
mm x 4.6 mm), dull yellow with a very clear brown hilum,
called Wong tao or Wong tao tsaï in Cantonese. The other
is small, flat (6.4 mm x 3.7 mm), dull black, with a large
hilum, called Hat tao in Cantonese; it is absolutely the same
as the variety Nigra cultivated at the botanical gardens of
Cluz (Romania), and in Trieste (Italy), but different from that
which is cultivated under this name at the botanical gardens
of Cracow / Krakow (French: Cracovie) (Poland), Tabor

(Czechoslovakia), and Delft (Netherlands), which is fatter,
more round (7 mm x 4.8 mm) and of a velvety black color.
Note 4. This is the earliest document seen (April 2020)
concerning the cultivation of soybeans in Czechoslovakia
(which became a country in 1918). This document contains
the earliest date seen for the cultivation of soybeans in
Czechoslovakia (June 1922). The source of these soybeans is
unknown.
“In China, in Szechwan, only the yellow and green
varieties are known. In the region of Shanghai, R.P. Courtois,
of the Museum of Zi-ka-wei, has assembled an important
collection of soybean varieties. Descriptions are given of
varieties with the following colors and names: (1) Yellow:
Ta hoang téou (large, yellow, almost round), Kiu hoang
téou (ovoid, brilliant yellow). (2) Green: Tsing pi téou
(roundish, 7.1 x 5.5 mm, clear green with clear hilum). (3)
Brown: Large, ovoid (9.1 x 6.4 mm), reddish brown, with
a slightly clearer hilum; no name given. (4) Black: Many
varieties. (4A) Large ovoid seeds (9 x 4.3 mm), with large
hilum; indigenous name unknown; (4B) A little smaller and
bulging (8.3 x 5.4 mm), with ornate hilum and a longitudinal
white line, named Ta hé téou; (4C) Ovoid (8.1 x 4.7 mm)
with a wide hilum traversed by a white line, called Hé téou;
(4D) Small (6.7 x 3.1 mm) and brownish black named Siao
hé téou; (4E) And finally a very small, flat (6 x 2.7 mm),
brownish black named Ni téou. By their shape, form, and
color, the seeds of these last appear very similar to the
American variety Laredo.”
“In Europe, soya has its apostles, but it will never
amount to anything more here than a small-time vegetable.
Despite the Caséosojaïne at Vallées near Paris, France (Li
Yu-ying, 1911) and the Soyama Werke at Bockenheim,
Germany (1914), the milk, cream, butter, and cheese [tofu]
made from soya will never be more than ersatz. The “soy
bread” is only good for diabetics and the “soy ham” (jambon
de Soja) in nothing but a weak imitation of pork. Soybeans
themselves are indigestible and require a very long time
to cook–even the yellow or white varieties. Soy sprouts
(germes de Soja), which enjoyed some popularity before the
war and deserved it, for they are a nice hors d’oeuvre, are
actually nothing but mung bean sprouts.”
Based on other sources (most of which are cited), the
writer also discusses the soybean varieties of Manchuria
(Hosie 1901), and Japan (Lemarié 1910), and discusses
soybeans briefly in Korea, Philippines, Netherlands Indies.
In Europe, the soybean has its apostles: Caséosojaïne at
Vallé near Paris (1911), and Soyama werke at Bockenheim
(Germany) (1914). The latter makes milk, cream, butter
and cheese (le fromage de Soja [tofu]), which are nothing
but imitations. Soy bread has a good taste, especially for
diabetics. Soy ham (jambon de Soja) is but a vague imitation
of the pork product. The seeds, themselves, are hard to digest
and take a very long time to cook, even the yellow or white
varieties. As for the soy sprouts (germes de Soja), which
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enjoyed some popularity before the war, which they deserved
as an agreeable hors d’oeuvre, they are nothing but young
mung bean sprouts (de jeunes germinations du Haricot
Mungo).
Also mentions foods such as soy sauce, fermented tofu,
and tofu, made from soybeans in India, Indo-China, China,
and Japan. Tofu is known as dau phu in Annamite, tao fou
in, Cantonese, téou fou in Chinese, and to fou in Japanese.
A significant amount was being exported from China before
the war. In Manchuria soybeans occupy 1/5 of the cultivated
land. Speculates on the origin of the soybean. Address: Asst.
to the Crop Service, Museum of Natural History (Assistant
du Service de culture au Muséum d’histoire naturelle).
1072. Beemer, Alex W. 1922. The soy bean industry
(Continued–Document part II). Staley Journal (Decatur,
Illinois) 5(12):5-11. June.
• Summary: (Continued): The oil extracted from the bean
belongs to the semidrying class of oils. It has been used
extensively in the paint and varnish trade, and the consensus
of opinion of manufacturers is favorable to its continued
use. The Paint Manufacturers’ Association, at its annual
meeting in 1919, as a result of investigation, recommended
the increased use of soy bean oil in connection with linseed
oil wherever feasible. In some specialty paints it possesses
certain advantages over linseed oil. In ordinary paints it is
claimed that it can be substituted for linseed oil to the extent
of about 20 to 25 per cent of oil used. It has been stated that
without the use of the soy bean oil, the market requirements
of paints and varnishes could not have been supplied in 1918.
It has also been used extensively in linoleum and printing
ink products, which heretofore have contained linseed oil.
It has been used extensively in the soap industry in this
country. As a soft soap making material, it has practically
displaced linseed oil. Methods have been discovered by
which soy bean oil can be used in the hard soap industry, in
which field it can be interchanged for cottonseed or cocoanut
oil. Cottonseed oil has been the most widely used of the
vegetable oils in the manufacture of soap, but it is a fact that
the consumption of soy bean oil in the soap industry in 1917
was practically on a parity with cottonseed oil. Glycerine is a
bi-product from the soy bean oil in the soap making process.
It is used in the lard substitute and oleomargarine industry. In
these products the oil is often first hydrogenated (hardened
by a chemical process) and at the same time deodorization
is practically completed. Cottonseed oil has been in general
use, but soy bean oil would probably answer the purpose
just as well. The oil has come into use as a salad and table
oil, and a number of firms are packing it alone for sale to the
retail trade. Other uses of the oil are in the manufacture of
rubber substitutes and waterproofing compounds.
“Good Crop of Illinois Farmers: The soy bean is a crop
which can be grown to advantage on every farm in Illinois.
On some of the lighter types of soil it will do proportionately

better than corn, provided inoculation is present. It will
grow on acid soils better than most clovers, but is helped
by applications of limestone. It is a good seed producer,
yielding from 10 to 35 bushels per acre, depending upon the
soil, variety and climatic conditions. The quality of the beans
grown is better than the Manchurian article, due perhaps
to better seed selection and more advanced agricultural
practice. About 1000 varieties have been introduced into
the United States in the past ten years but by the process of
selection and imitation the list has been narrowed down to a
few standard varieties. Some of the more popular varieties
adapted to Illinois conditions are Perley Mongol [Perley’s
Mongol; different from Mongol], A.K., Ito San, Manchu,
Sable, Black Eyebrow, Ebony and Ohio 9035. Any farmer
can learn the variety suited to his conditions by consulting
the state agricultural college or his county agricultural agent.
The growing and handling of the crop can be accomplished
by the ordinary farm equipment without any additional
machinery.
“An ordinary threshing machine can be very quickly
altered so as to thresh beans without splitting them. In
New York, Michigan and Wisconsin, where beans have for
many years occupied an important position, a device has
been used which is a combination of harvester and thresher.
We understand that this machine is very successful in its
operation and very moderate in cost. Where several members
of a community are arranging to plant from twenty to fifty
acres of soy beans each, they may very profitably join in the
purchase of one or more of these harvesters which should
pay for itself on the first crop.
“To the average farmer who is desirous of following
more advanced ideas of agricultural practice, soy beans
should appeal strongly. They fit remarkably well into the
rotation as practiced in this state. Due to climatic conditions
the farmer is quite often late in getting his corn planted.
Soy beans make an admirable substitute for a part of the
corn acreage in a case of this kind, as they can be planted
later than corn, and in this way the spring work is better
distributed. They require only two or three cultivations, and
by choosing the proper varieties the harvest will come just
before winter wheat seeding time. The wheat may then be
sown in the soy bean stubble without any further preparation.
The Ohio experiment station has shown that the average
yield of wheat following soy beans is 10.3 bushels greater
than that following corn. The clover crop which is depended
upon for soil improvement in Illinois, very often fails, due
to many different causes, and in this event soy beans make
a very acceptable substitute, as they have the property of
extracting nitrogen from the inexhaustible supply in the air
by means of the bacteria which exists upon the roots, thereby
enriching the soil and promoting chemical activity. The
farmer who grows soy beans can be assured of a comparative
freedom from insect pests and plant diseases, as they have
so far been subject to but few ailments of this nature. The
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straw obtained from threshing the soy bean makes a valuable
feed for all kinds of live stock, and is considered a valuable
roughage.
Chance for Development: It would seem as if the time
were ripe for a steady growth and development of the soy
bean industry in the United States. Although Europe is a
large consumer of the soy bean and its products, she will
never be much of a producer, as she must use all of her
available land for growing foodstuffs. Manchuria and China
have practically reached their limit, and by far the greater
bulk of the beans must go to feed their ever-increasing
populace. Besides, there is now an import tax of twenty
cents a gallon on soy bean oil into the United States, which
makes the importation of this article into this country
almost prohibitive. Inasmuch as soy bean oil is capable of
substitution into products using linseed and cottonseed oils,
let us analyze the situation from this viewpoint. The new
land available for flax seed production in this country has
reached its limit, and as flax is a hard crop on soils, the older
land devoted to this crop cannot be expected to maintain high
yields.
“In the South the depredations of the boll-weevil has
resulted in a reduction of the production of cottonseed. That
there is a demand for soy bean oil in this country can be seen
by consulting the reports of the United States Department of
Commerce, which shows that the importation of the oil grew
from 41,105,920 pounds in 1911, to 343,358,948 pounds in
1918. A large part of this increase was due to war conditions.
Nevertheless, there has been a very decided development in
the use of soy bean oil as a substitute for both linseed oil and
cottonseed oil.
“Available statistics covering the years 1912 to 1918
inclusive, show that the use of cottonseed oil, as a lard
substitute decreased from 92 per cent to 83 per cent. At
the same time, the use of soy bean oil as a lard substitute
increased from 0 per cent to 4.7 per cent. Cottonseed oil
decreased in the butterine industry from 27 per cent to 12.8
per cent. The increase in soy bean oil for the same purpose
was from 1 per cent to 2.1 per cent. Cottonseed oil in the
soap industry decreased from 17 per cent. to 9.4 per cent,
while soy bean oil, for the same purpose, increased from 0.1
per cent to 9.3 per cent.
“Thus it is evident that the principal users in both the
linseed and the cottonseed industries will be active buyers of
soy bean oil. Some idea of the extent of this possible demand
in the United States is had when we consider that the annual
cottonseed crop averages about 12 billion pounds. The
average annual cottonseed oil production is about 1 billion.
300 million pounds.
“The average annual production of flax seed is about
700,000,000 pounds. To this may be added an average
importation of at least as much. Thus it becomes evident
that there is waiting in the United States alone, an enormous
possible consumption of soy oil” (Continued).

1073. Blackwell, C.P.; Jeffords, S.L. 1922. Soy beans. South
Carolina (Clemson) Agricultural College, Extension Circular
No. 36. 12 p. June.
• Summary: Contents: Introductory. Varieties (Otootan,
Wilson, Hollybrook, Guelph, Mikado, Barchet). Soil
adaptation. Soil preparation and methods of planting.
Inoculation. Fertilizers. Lime. Time of planting. Rate
of seeding. Method of cultivation. Time and method of
harvesting. Uses: Forage, hay, silage, cash crop, soil
improving crop. Soy bean enemies. Harvesters. Reasons for
planting soy beans.
Page 7: “To operate one of the commercial harvesters or
pickers it will be found necessary to have one man to drive
and one to stand in the rear end of the machine and keep the
excess of trash and empty pods thrown out of the hopper.
When the hopper is filled, the beans are emptied out and
screened and sacked. A third man can follow the machine
with a screen and sheet and keep the beans sacked without
stopping the picker. The hopper will hold from six to eight
bushels of beans, depending on the make of the machine.
The number of acres that one machine can handle in a day
will vary from four to six, and the length of harvesting
season will vary from ten to fifteen days. In the commercial
soy bean districts the farmers estimate that 40 to 50 acres is
about the amount that one harvester can take care of during
an average season.”
Photos show: (1) The Big Jumbo soy bean harvester
manufactured by Geo. E. Pritchard, Elizabeth City, North
Carolina. (2) The Little Giant soy bean harvester made by
Hardy & Newsom, La Grange, North Carolina. (3) Threshing
soy beans on an ordinary threshing machine after they have
been harvested with a reaper. Courtesy of International
Harvester Co. Address: 1. Chief of Agronomy Div., Clemson
Agricultural College, South Carolina.
1074. Weather, Crops, and Markets (USDA). 1922. The
increased production of early maturing varieties of soy beans
in the corn belt... 2(2):29. July 8.
• Summary: “... has affected the demand for North Carolina
grown Mammoth Yellows and resulted in a larger than
normal carryover of the latter in growers’ and shippers’
hands this season.”
Note: This is the earliest English-language document
seen (Jan. 2004) that contains the word “carryover” to refer
to soy beans stored or carried over from one growing year to
the next.
1075. News and Observer (Raleigh, North Carolina). 1922.
Elizabeth City soy bean center: Hundred thousand bushels
shipped out every year. July 11. p. 6.
• Summary: “Elizabeth City, July 10–Elizabeth city is now
the soy bean center of the United States. More bushels of
this profitable legume are grown in the half-dozen counties
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of which this city is the commercial center than any other
area of comparable extent in the entire country. More than
100,000 bushels of soy beans are shipped out of Elizabeth
City every year.
“Just as New York rules the potato and produce markets,
Elizabeth City rules the soy bean market. Elizabeth City
prices on soy beans are quoted all over the country and
are the basis upon which the beans are bought and sold in
all the leading marketing centers. In the same fashion that
Southern farmers clamor for seed Irish potatoes grown in
Aroostock county, Maine, the soy bean producers seek seed
of the legume grown in Pasquotank county, North Carolina,
of which Elizabeth City is the county seat. Elizabeth City is
the leading city in the United States in the manufacture of
soy bean harvesters. Practically half the bean harvesters sold
in this country annually are made by three firms here. And
the production of harvesters at this city is increasing as the
popularity of the soy bean as a money crop and an improver
of the soil is resulting in a large increase of acreage planted
in the crop in the United States each year.
“Twenty-five years ago, the soy bean was first raised
in this section. Then, it was regarded merely as a good crop
for hay and stock feed. Ten years ago the farmers began to
thresh out the beans, and market them; and today, the bulk
of the crop is marketed. Soy beans are used in a variety of
ways. The bean has a high commercial value as a food for
man or beast, as well as for various technical uses in the
manufacture of soaps, paints, varnishes and the like.
“Because it is a legume, and stores large quantities of
nitrogen in the soil upon which it is raised, the soy bean is a
most valuable aid to the soil upon which it is grown. Some
years when fertilizer was comparatively cheap, it was figured
by experts that the bean on the average, added fertility to the
soil to the value of more than $20 an acre a year. Besides,
the texture of the soil is improved by the addition of the
considerable quantity of humus in the leaves and stalk of the
plant.
“The older residents of Northeastern North Carolina
relate that the soy bean was first brought to this part of the
United States from the Orient about the year 1865, under
the name of the ‘Japan pea.’ It was later sold, half a dozen
soy beans for a dime, in the cities as a freak, the ‘American
coffee bean,’ and attracted much loose change from the
pockets of the curious. Many years elapsed before the
value of the imported legume was widely recognized in the
country; and it was scarcely until the year 1900 that it had
become a crop of importance in the United States.
“Soy beans can be raised successfully in nearly every
section of the United States. The crop has a surprisingly short
growing season, and experienced growers say that when it
is planted after wheat, oats, rye, or any winter cover crop, it
gives nearly the same yield as if planted earlier. By its use,
one may grow two crops a year on the same land, both of
which will bring in an income, and besides the fertility of

the soil will actually have been increased without extra cost
when the last crop has been harvested.
Many Northeastern North Carolina farmers who have
used the soy bean as the basis for an intelligent system
of crop rotation have succeeded in bringing up poor
and worn-out soils to a state of great fertility. In fact, in
some impoverished sections, the soy bean has effected
the salvation of unproductive farms whose owners were
financially unable to renew their productiveness by the use of
expensive commercial fertilizers.
“The soy bean is rapidly approaching a position of
importance as a money crop in Northeastern North Carolina
alongside cotton and truck potatoes, largely because of
the low cost of its production, and the fact that the market
price in recent years has not been subject to the wide range
of fluctuation of the other two crops. The varieties of the
beans raised here, and the length of the growing seasons,
are as follows: Black Eyebrow, 113 days; Hollybrook, 121
days; Haberlandt, 125 days; Arlington, 136 days; Mammoth
Brown, 144 days; Tar Heel Black [Tarheel Black], 145
days; Mammoth Brown, 144 days; and Mammoth Yellow,
150 days. The Wilson Black and the Virginia, which are
especially adapted to raising for hay, mature in 128 days.”
1076. Willaman, J.J. 1922. Soy bean, the most perfect crop
plant: Used in the United States only in recent years–Many
products can be made from it. American Food Journal
17(7):11-12. July.
• Summary: This article begins: “It might appear to be a
rash statement indeed to say that any one crop plant is the
most perfect, even if all things are not considered. But all
things considered, the soy bean probably is the best crop
plant in the most ways that we know of at the present time.
Let us boldly state our reasons for so believing and then
elaborate on the subject more fully: It constitutes the meat
and the milk of many millions of people in the Orient. It is
made into a greater variety of products for human and animal
consumption than any other crop, corn not excepted. Its
protein has greater nutritive value than that of any cereal. It
contains more vitamines, A and B, than any other cereal. It
produces more protein to the acre than any known crop in
any part of the world. It is a legume.
“In the year 2838 B.C., in a Chinese materia medica,
appears the first [sic] mention of the soy bean. And it
has been in use throughout the Orient since that time and
probably before that time. It has been known in this country
only about a hundred years, and it has become a staple crop
just recently. But our slowness in adopting it is no criterion
of its merit. There are some 300 varieties of the bean, but
the one most commonly used for human food is the ‘yellow’
bean, or Ito San, The average composition of this variety is
as follows:
“Water–6.4 per cent
“Protein–39.3
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“Fat–18.7
“Carbohydrate–24.8
“Ash–4.9
“Fiber–5.8 per cent”
Contents: Introduction [above]. Exceptionally high
in protein. Soy bean one of the newest foods in the U.S.
[sidebar, from a USDA bulletin]. Soy bean cheese [tofu]
(This long section is based on an article by Prof. Adolph
in the February issue of the Journal of Home Economics).
Experiments have shown high vitamin content. Shoyu one
of the best known products (largely based on an article by K.
Oshima in American Food Journal, Jan. 1922, p. 30-31).
“But mention must be made of shoyu, a product very
generally known in this country at the present time. This is a
condiment that had its origin centuries ago in China or Japan,
and is just as much a part of the Oriental cuisine today as salt
is of ours. The best authorities place the annual consumption
of this sauce at eleven quarts per person. Chop suey owes its
characteristic flavor to this material, which is now made in
the United States in considerable quantities.
“Oshima describes the making of soy sauce as follows:”
A detailed, accurate description, which includes the terms
“Spores of Aspergillus niger” and “shoyu-koji,” is given.
Tables: (1) “Analysis of soy bean curd compared with
cottage cheese.” Values are given for “Soy bean curd,
Cottage cheese, and Dried soy bean curd.” (2) “Analysis of
ash of soy bean curd (in percentage of water-free portion).
(3) Composition of soy sauce.
(4) Yields per acre, lbs. protein per acre (digestible), and
calories per acre from various crops. The soy bean produces
twice as much protein per acre as any other crop. On the
latter point, soy beans, yielding 16 bushels per acre, produce
294.7 lb of digestible protein per acre. Beans (yielding 14
bu/acre) produce 157.9 lb of protein. Corn (yielding 25 bu/
acre) produces 147.0 lb of protein. Peanuts (yielding 34 bu/
acre) produce 126.2 lb of digestible protein per acre. A photo
shows the soy bean plant with roots. Address: Minnesota
Agric. Exp. Station.
1077. Oakley, R.A. 1922. Re: Mr. John Bostwick of Georgia.
Letter (memorandum) to W.J. Morse, [USDA], Aug. 10. 1 p.
Typed, without signature (carbon copy).
• Summary: “Dear Mr. Morse: Mr. John Bostwick, Manager
of the Bostwick Seed and Truck Farm, Bostwick, Georgia,
is much interested in Mung Beans and Otoo Tan [Otootan]
soy beans. He called at the office today and asked that we
include these in our New and Rare Field Seed Distribution.
I told him that you were thoroughly familiar with the Mung
bean and the Otoo Tan, and that I would ask you to write him
giving him your opinion of them, and whether you think the
time is ripe for the Department to take them up.
“Mr. Bostwick apparently expects to have seed for sale
and this fact may influence his judgment somewhat. Very
truly yours,...”

Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist [Bureau of Plant
Industry, USDA, Washington, DC].
1078. Briggs, Glenn. 1922. Leguminous crops for Guam.
Guam Agricultural Experiment Station, Island of Guam,
Bulletin No. 4. Aug. 29 p.
• Summary: Contents: Introduction. Uses of legumes: As
a feed, as soil builders, as a cover crop, as catch crop, as a
green manure crop, as a windbreak. Adaptation to Guam.
Growing legumes. Harvesting. Storing seed. Feeding value.
Selection of crop. Varieties. Legumes found on the island.
Summary.
Soybeans are first mentioned in the section titled
“Harvesting” (p. 8-9), which states: “A shelling percentage
record was kept on a number of cover crops when harvested,
with the following results: Cowpeas, 69.2 per cent... soy
beans 60 per cent.”
The section on “Selection of the crop” (p. 10) states:
“... the Guam station has tested a number of legumes to
determine their adaptability to Guam conditions. Those
included in the observations were cowpeas, velvet beans,
soy beans, pigeon peas, jack beans, mungo [mung] beans
(Phaseolus aureus or P. mungo), alfalfa, Patani beans
(chochomeco, Phaseolus lunatus sp...”).
The section titled “Soy beans (Glycine soja or Soja
max)” (p. 17-18) gives details on this new crop. “Soy beans
have not been grown on the island for a length of time
sufficient to warrant the drawing of definite conclusions
regarding their adaptability. Judging from present
indications, however, it is thought that they might become a
valuable crop. Eight varieties of soy beans were planted in a
variety test on May 22 (Plate VIII), and with the exception
of the Biloxi variety (Plate IX, Fig. 1), which gave a good
germination at the start, had to be replanted on June 5, 1920.
The results of the test are shown in the following table: For
each of the 8 varieties (Mammoth Yellow, Laredo, Hahto,
Tokio, Haberlandt, Virginia, Biloxi, and Barchett [sic,
Barchet]) it shows: Date of blossoming. Height of plants at
harvest time. Date of first harvest. Yield of seed per acre.
Remarks. Biloxi gave by far the largest yield (3,600 lb/acre),
followed by Laredo (2,150), and Barchett (1,625).
A footnote states: “Since these results were obtained
during extremely wet and unfavorable weather, it is thought
that very much better results would be had in a favorable
season.” Photos show: (1) Pods and seeds of the 8 varieties.
(2) Rows of Biloxi soy bean growing at Biloxi, Mississippi.
Photo from the USDA Bureau of Plant Industry.
The summary (p. 28-29) states: “Soy beans and
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peanuts [“cacaguate”] give promise of becoming valuable
leguminous crops.” The summary and last chapter
also mention adzuki beans, seguidilla (Psophocarpus
tetragonoloba [sic, tetragonolobus]), and kudzu (Pueraria
thunbergiana).
Note 1. This is the earliest document seen (March 2010)
concerning soybeans in Guam, or the cultivation of soybeans
in Guam. This document contains the earliest date seen for
soybeans in Guam, or the cultivation of soybeans in Guam
(22 May 1920). The source of these soybeans was probably
the Bureau of Plant Industry, USA.
Note 2. Concerning a “catch crop” we read (p. 4) that it
“is one that is grown as an intermediate between two crops
in an ordinary rotation, or between the rows of another crop.
The purpose of a catch crop is to utilize the land to its fullest
extent. Leguminous crops make the best catch crop because
they remove very little fertility from the soil, especially if the
vines are returned to it.” Address: Guam.
1079. McClintock, J.A. 1922. Report on resistant plants
for root-knot nematode control. Georgia Agricultural
Experiment Station, Circular No. 77. 4 p. Aug.
• Summary: “The microscopic worm, or nematode,
Heterodera radicicola (Greef) Muller, which causes rootknot, was introduced from Europe many years ago, probably
on imported plants. The mild climate of the Southern States
is especially favorable to it because some of its host plants
remain in active growth throughout the year.”
“Root-knots have been mistaken for the beneficial
nodules produced on the roots of leguminous plants such
as beans, clovers, and peas, by nitrogen-collecting bacteria,
and also for the harmful growths produced by the crown-gall
bacterium. Examinations of the growths, however, will show
that the nodules and galls produced by the bacteria are in
reality wart-like growths on the sides of the roots, or crown
of the host plants. Root-knots produced by nematodes are
swellings involving all of the root tissues in those portions of
the roots where the nematodes are embedded.
“These minute worms enter the plants through the small
root tips, and by means of spear-like mouth-parts feed on the
root sap. The irritation caused by the nematodes in the tissues
of the host plant results in an excessive growth of new plant
cells which form root-knots. Nematodes multiply rapidly,
one female laying as many as five hundred eggs. These eggs
under favorable conditions are able to hatch in a few days,
and the small worms grow to maturity in about one month.
Thus with the possibility of ten or more generations a year
under favorable conditions in the Southern States it is easy to
understand how the root-knot nematode has become such a
serious pest in the South.”
Tests indicate that certain plants or varieties of plants
show resistance to root-knot nematodes. “The Biloxi,
Laredo, and O-too-tan soy beans show considerable
resistance to root-knot, but some infested plants have been

obtained from the test plats.” Address: Plant Physiologist,
Experiment, Georgia.
1080. Gibson, Frederick. 1922. Sunburn and aphid injury
of soybeans and cowpeas. Arizona Agricultural Experiment
Station, Technical Bulletin No. 2. p. 41-48. Sept. 15.
• Summary: “During the fall of 1920, the attention of the
writer was directed to a spotting of the leaves of cowpeas
and soybeans growing on the Salt River Valley Farm near
Mesa, Arizona... In the spring of 1921, the Department
of Agronomy of the Experiment Station planted plots of
soybeans to determine the effect of the time of planting on
the amount of growth and on the quantity and quality of the
seed produced, and these plots were placed at the disposal
of the writer for pathological study. The varieties used in the
plots were Otootan, Biloxi, Virginia, and Mandarin. Planting
was begun on April 5 and was continued on the first and
fifteenth days of each month following until August 15. All
four varieties were planted on each of these dates. Other
soybeans under observation were Barchet, Shanghai, Tokio,
and Peking.” Six small photos (Plate I, p. 47) show healthy
and unhealthy Virginia and Biloxi soybeans; aphids caused
much of the injury. Plate II shows the soybean leaf and cells
with fungal growth from Alternaria spores. Address: Fellow
Asst. in Plant Pathology, Tucson.
1081. Chicago Daily Tribune. 1922. Hoosiers see profit in
soy bean acreage. Sept. 24. p. A14.
• Summary: In northern Indiana last summer, thousands of
acres of soy bean flourished in “soil that had been growing
corn, oats, and wheat for generations. Wise farmers who
multiplied by ten their soybean acreage of last year at
planting time have attracted the attention of farmers all
around the lower point of Lake Michigan. So much interest
was taken that a soy bean day was staged a few days ago by
growers and the farm bureau of Laporte county [Indiana].
Some 139 farmers from northern Indiana attended the
meeting on two farms six miles east of Laporte; many had
never grown soy beans. The meeting was part of a drive
organized by “C.A. Buechner, county agent, and the farm
bureau to encourage the growing of more soy beans and to
standardize varieties.”
“Inoculation, time and method of planting, cultivation
and harvesting of soy beans were subjects discussed at the
meeting by W.A. Ostrander of the soil and crops extension
staff at Purdue.” In northern Indiana, he recommended
the Hollybrook variety for hay only and the Ito San and
Manchu varieties for seed or hogging down. I.C. Bradley,
representing a soybean processing company in Chicago
Heights [about 32 miles south of Chicago, Illinois],
discussed soy bean oil extraction and the sale of the oil and
of the by-products, meal and flour. “He said soy bean flour
is being used in hospitals, especially for the treatment of
diabetes, because it contains no starch.”
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Note: This is the earliest document seen (Sept. 2020)
that mentions I.C. Bradley in connection with soybeans.
Although the name of his company is not clearly given, it
was in Chicago Heights, Illinois.
1082. Blythe, Stuart O. 1922. Selling soys: Linn County
[Missouri] couldn’t meet the demand for its guaranteed
product. Country Gentleman 87(34):7, 24. Sept. 30.
• Summary: Describes the methods used by the Linn
County (Missouri) Soybean Grower’s Association in selling
soybeans. Organized in 1921, with headquarters at Linneus,
Missouri, the Association’s sign or “framed name board...
is unique in that it consists of soy beans–hundreds of ‘em–
glued on wall board, the background in green beans and
the lettering in black. The black soy beans–which are of the
Wilson variety–have no part in this story, but of the green
soy beans, in the jars and on the board, much may be said.
“These green beans are of the Morse variety. Of the
hundreds of varieties of soy beans, Linn County has taken
the Morse for its own. Others have been tried out, but none
has proved so satisfactory as the Morse; it has made good.
And so, with the exception of one corner of the county where
the Medium Yellow–Mongol–is in favor, it is the Morse on
every farm that grows soys.
“This preference for the Morse has resulted in Linn
County becoming known as a Morse soy-bean center.” But
with more and more farmers starting to grow soybeans,
“Linn County found itself a year or so ago with a surplus of
seed and no machinery to market it. The logical outcome of
such a situation was the formation of a coöperative selling
organization of some kind. And it was not long after J.
Robert Hall came to Linneus as county agent in January,
1921, that this came to pass.
“There was organized the Linn County Soy-Bean
Growers’ Association in conjunction with the farm bureau
and it set out to sell the seed. There were growers with some
2,000 bushels of seed on their hands and with no means of
disposing of it.”
This was one of the earliest U.S. attempts at organized
soybean marketing. In 1921 there were 360 farmers in
the county who grew soy beans. There were many distant
buyers. “This first season, of 1921, saw shipments of soy
beans from Linn County to a dozen states–close at hand
in the Corn Belt, westward to Oregon and Montana, down
south to Alabama and Tennessee, to Oklahoma and Texas.”
“There were ninety members of the Soy-Bean Growers’
Association in 1921, but the bulk of them were interested in
culture rather than marketing. They produced enough seed
for their own use, but did not have a surplus to sell. This
year, however, twenty-five farmers listed seed for sale, and
it is expected that in 1923 there will be fully seventy-five
growing soys for seed. Most of the seed available this year
had been sold by April first, and the association has also sold
the crops of two other counties–some 5,000 bushels in all.

“’This has been accomplished on the strength of our
advertising and method of selling,’ said Mr. Hall. ‘We realize
that the great demand for soy beans was due to the late
season preventing the sowing of oats, and as a consequence
our farmers resorted to soya to take the place of the oat crop.
But our own beans were all sold before this demand had
developed. We doubtless shall have orders for 10,000 bushels
which cannot be supplied.” Farmers hand-pick the beans to
guarantee purity. A complex procedure allows the association
to sell its soy beans with a money-back guarantee.
“A clever plan: “’The astonishing thing about the SoyBean Growers’ Association,’ remarked Mr. Hall, ‘is the
volume of correspondence that has arisen. Half the letters
we receive are requests from farmers who have heard of the
association, for information on how to grow soy beans.”
For years, the two pioneer soy bean growers in Linn
County were Ed Loomis and W.P. Brinkley. They became
interested in them early in the present century. “The Morse
variety was introduced in 1917 by Ross Nicholls, then
county agent. ‘Few counties have such good seed as we
have,’ said Mr. Hall, ours being excellent because of its
source. Nicholls brought a bushel of hand-picked seed from
the college of agriculture at Columbia [Missouri] and it has
been kept pure. It came from the highest-testing strain.” A
small acreage of the Medium Yellow, or Mongol, is raised in
one corner of the southern end of the county.
“In offering its seed for sale the Linn County Soy-Bean
Growers’ Association declares that soy beans ‘are good for
seed production, hay or silage.’ This is the message it is
trying to get across.”
Photos show: A man standing in a field of chest-high
Morse soy beans. A sign, made of green and black soybeans,
which reads: “Linn County Soybean Grower’s Ass’n
[Association]. Farm Bureau, Linneus, Mo” [Missouri].
Note: This is the earliest document seen (Oct. 2016)
describing an organization designed to market soybeans.
1083. Bregger, Thomas. 1922. Report of the Plant Breeder.
Porto Rico Agricultural Experiment Station, Annual Report.
p. 14-16. Sept. For the year 1921.
• Summary: “General work: The principal crops upon
which work was commenced during the year included corn,
rice, soy beans, cowpeas, beans, vanilla, and certain forage
grasses...
“Soy beans and cowpeas.–This station is continuing
to make selections from the soy-bean varieties Mammoth,
Virginia, Haberlandt, and Hahto... In the past four or five
years the soy-bean varieties introduced and tried at the
station have included the Mammoth, Chiquita, Virginia,
Haberlandt, Wilson Five, Tokio, Bachet [Barchet], and
Hahto... The reduction in the number of varieties tested may
be ascribed in part to unfitness of all but four varieties of soy
beans.”
Various forage grasses have been planted in small plats
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to determine their comparative yield for forage purposes.
These include “Job’s-tears (Coix lachryma-jobi) from the
Philippines” and teosinte. Address: Plant Breeder, Mayaguez,
Puerto Rico.
1084. Nemzek, L.P. 1922. The production and use of soya
bean oil in the United States with a brief history of their
development. Paint Manufacturers’ Association of the U.S.,
Educational Bureau, Scientific Section, Circular No. 155. 14
p. Sept. Also in Oil, Paint and Drug Reporter 102(20):33, 50.
Nov. 6, 1922.
• Summary: “An address to the Corn Belt Seed Growers’
Association, Columbia, Missouri, September 1, 1922.” An
excellent overview.
Contents: Introduction: Importance and value of soybean
oil, imports of the oil into the United States (table from
1913-1921 showing pounds and dollar value), its promotion
by the Educational Bureau. Linseed failure demonstrates
need. Exposure tests show value of soya oil: Paint exposure
tests begun in May 1911 in connection with the Institute
of Industrial Research were conducted to establish its
suitability for making paint, enamel, and varnish. Soliciting
“the assistance of the State Experiment Stations and other
interested persons to urge the farmer to grow more Soya
Beans for seed.” Beans can be grown throughout the country:
Two types of soya bean oil manufacture, by hydraulic
press or expeller. Cotton and linseed mills well situated
to crushing. Average oil content 19 per cent. Suggested
specifications. Chemical constants: Physical properties of the
oil. Drying properties. Price fluctuation (incl. table, monthly,
Jan. 1920 to Dec. 1921). Yield per acre. Food value of soya
bean: Various uses in China and Japan. Importation of beans.
Diversified market (incl. table of soya bean prices, 19131921). Wholesale prices of soya beans. Market for cake and
meal (incl. table comparing composition of soya bean meal,
cottonseed meal, and linseed meal).
“American agriculture is gradually adopting the growing
of the ‘Soy Bean,’ as it is still quite generally known. Each
year witnesses an increased interest its development. This
year there has been a remarkable increase in production and
a similar increase in the number of inquiries concerning
different points relative to the possibilities of the Bean
and the utilization of the products derived from it, namely:
the oil and the cake or meal. The progress in production
is fairly well illustrated by the recent announcement that
oil will be crushed from beans grown in Central Illinois. A
weekly output at the start of from twenty-five to thirty cars is
expected.”
“In view of the fact that there are hundreds of varieties,
many of which differ in only a few minor respects from
others, it was necessary after making preliminary tests, to
eliminate many of them in order to bring the number down
to a practical working basis. There is really nothing to be
gained by growing so many different varieties. The number

was reduced to about fifteen already popular varieties,
namely:–Mammoth, Medium Yellow, Ito San, Holly Brooks
[Hollybrook], Haberlandt, Peking, Wilson, Auburn, Black
Eyebrow, Arlington, Tokio, Mikado, Virginia, Sable, and the
Yellow Manchurian bean, which growing tests showed were
very satisfactory” (p. 4).
“In 1916 there were produced in this country in the
neighborhood of one hundred thousand gallons of Soya
Oil. The largest part of this quantity was produced by the
Elizabeth City Oil [& Fertilizer] Company, and the New
Bern Cotton Oil and Fertilizer Mills.” (p. 7).
“In China and Japan, millions of tons of soya beans are
consumed as food.” “Soya meal... finds application in human
food in connection with wheat flour and other substances like
Corn and Rye meal.
“In China soya beans are used for human consumption
as vegetables like marrow-fat beans and in the preparation
of soups. They are prepared especially as substitutes for
meat and as substitutes for chocolate and coffee. They also
enter into the manufacture of cheese and in the macaroni
preparations.
“One of the best known uses for them is in Soy, the
Chinese sauce, manufactured extensively in Hong Kong.
The process is simple. It consists merely of grinding the
bean and mixing the bean with water and Chinese yeast. The
mixture is then allowed to stand for three to four months, the
resultant liquor being the sauce.
“Soya beans are also the basis for many modern table
sauces.
“Large quantities of the beans are consumed in the form
of oil used for lubricating purposes for the greasing of axles
and in connection with much of the Chinese machinery. It is
also used as a lamp oil instead of kerosene oil. The refined
oil is frequently used for preserving sardines, and in place of
lard and Cotton Seed oil for cooking.
“During the last five years a considerable tonnage of
Soya Beans has been imported for crushing in this country.
Some of the beans have been crushed in the Cotton Seed oil
mills in the South...” (p. 10). Address: [Paint Manufacturers’
Assoc. of the U.S., Philadelphia, Pennsylvania].
1085. Morse, W.J. 1922. Re: Testing soybean varieties at
Arlington. Grading soybeans for the oil mills. Letter to J.C.
Hackleman, Illinois Agric. Exp. Station, Urbana, Illinois,
Oct. 2. 2 p. Typed, without signature (carbon copy).
• Summary: Morse has about 100 acres of soybeans planted
at Arlington, Virginia. “In this work I have many hundreds
of selections and varieties of soybeans which require rather
detailed notes. I might say that so far I have found some
rather promising varieties and selections. It may interest you
to know at least I have three Manchu selections which have
bred true to the black hilum... One of these selections looks
exceedingly promising, and was from a plant that I selected
last year which gave 20.9 per cent oil.”

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 511
“With regard to the grading of [soybean] seed for oil
mills, that is, as to oil and moisture content, etc., I have not
been able to find anyone that has done any work.” Morse
has been unable to find any grades in the Manchurian oil
industry. “I am wondering if Mr. Bradley, of the Chicago
Heights Co., is not right in going about his first year’s work
in buying beans just as beans.” Morse is concerned that
if grades are developed too quickly there might “be some
dissatisfaction the first year among the seed growers.”
Morse’s “nights have been pretty well taken up
correcting the galley proofs” of his soybean book [The
Soybean], which arrived recently. Dr. Piper “assured me that
you would receive a complimentary copy as soon as it is
available for distribution.”
Note 1. This is the earliest document seen (Sept. 2020)
that mentions the Chicago Heights Oil Co., started by Mr.
I.C. Bradley.
Note 2. This is the earliest document seen (Feb. 2003)
that mentions interest in grading soybeans in the USA.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #5–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
1086. Wilkins, F.S. 1922. Growing soy beans as a cash crop:
Soy bean meeting in Missouri shows opportunities for wider
use of crop. Wallaces’ Farmer 47(42):1232. Oct. 20.
• Summary: “What is the future of soy beans as a cash
crop? This was one of the important questions discussed at a
meeting of farmers and experiment station workers interested
in soy bean production, last month.
“According to Professor J.C. Hackleman, of the
University of Illinois, the future is bright for the production
of soy beans for the manufacture of oil and oil meal. He
stated that the producers and manufacturers should work as
a unit to advertise the feeding value of soy bean oil meal, so
as to create a market. He stated that in his opinion it would
be necessary for the growers to concede considerably in the
price of beans than they really could afford for two or three
years until the industry becomes more firmly established.”
“W.E. Riegel, a large producer of soy beans living near
Tolono, Illinois,” said that soy beans on good land will
produce a yield of slightly more than one-third as much as
corn.
Soy beans of the viny type, such as Virginia or Wilson,
produce much better on thin [poor] land than beans of the
bushy type.
“Mr. Alex W. Beemer, representing the A.E. Staley
Manufacturing Company, of Decatur, Illinois,... stated that

his company will manufacture soy bean oil and oil meal
this fall at their plant, which is engaged primarily in the
production of corn products. He stated that since a large
part of their equipment is idle during the year, that the soy
bean oil manufacture fits admirably into their operations.
His company already has a unit for extracting soy bean oil
ready for operation this fall and will build more units as soon
as the availability of beans warrants.” A photo shows a man
(wearing a straw hat) in a field of soy beans planted with
corn. Address: Iowa Agric. Exp. Station.
1087. Estrada, Mario. 1922. La soja: Una planta con pasado
y porvenir. Estudio preliminar sobre su cultivo [The soybean:
A plant with a past and a future. A preliminary study on its
cultivation]. Nuestra Tierra 6(108):262-65. Oct. [Spa]
• Summary: Contents: Introduction. Why should one plant
soya? The growing importance of soya. Description of the
soybean plant. Experiments in José C. Paz, Junín (Buenos
Aires province), Guatraché (Central Pampa), and San Rafael,
Argentina: Varieties tested were Soja Mammoth (planted
10 Dec. 1921 in José C. Paz; yielded 1,166 kg/ha of seed),
Wilson (planted 17 Dec. 1921 in Junin yielded 1,000 kg/ha;
and in Guatraché it gave the same yield), Ito San (planted
8 Jan. 1921 in José C. Paz yielded 1,014 kg/ha, but planted
again on 14 Jan. 1922 it yielded only 348 kg/ha; planted on 3
Dec. in Junín it yielded 810 kg/ha), Pekin [Peking] (planted
20 Dec. 1920 in José C. Paz yielded 2,312 kg/ha; planted on
3 Dec. in Junín it yielded 1,060 kg/ha, etc.). Instructions for
cultivation. Sowing. Harvest. An illustration (not original)
shows a typical soybean plant.
Photos show: (1) Varieties of soya growing at the
experimental farm of the Buenos Aires Railroad to the
Pacific (Ferrocarril Buenos Aires al Pacifico) at José C. Paz.
The seeds that were multiplied at this nursery came from the
Arlington Experimental Farm in Virginia (connected with the
USDA). (2) A man standing in a field of Mammoth variety of
soybeans at José C. Paz. (3) A man standing in a field where
variety tests of soybeans are being conducted in Junín. (4)
Sowing of soybeans with a horse-drawn corn planter at Junin
in Buenos Aires province; a man wearing a hat is sitting on
the machine. (5) Five men hoeing a field of Pekin variety
soybeans.
Note 1. This is the earliest document seen (Sept. 2016)
worldwide that describes a railroad company promoting
soybeans by growing them at an experimental farm.
Note 2. At the end of this article is a small (3.5 x 2.25
inch) ad for soybean seeds (Semilla de Soja) of the varieties
Pekin [Peking], Wilson, and Ito San, as well as the Early
Buff cowpea variety. They are available from Argerich 3045,
Buenos Aires [Argentina]. Address: Argentina.
1088. Nemzek, L.P. 1922. Soya bean oil: Production and
uses. Oil, Paint and Drug Reporter 102(20):33, 50. Nov. 6.
• Summary: This is a reprint of the following: Nemzek, L.P.
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1089. Morse, W.J. 1922. Re: Winter meeting of the Corn Belt
Soybean Growers’ Association. Letter to J.C. Hackleman,
Illinois Agric. Exp. Station, Urbana, Illinois, Nov. 11. 1 p.
Typed, without signature (carbon copy).
• Summary: “I have recently received a letter from Prof.
C.E. Carter, President of the Corn Belt Soybean Growers’
Association, notifying me that the Association will hold its
winter meeting in Chicago, Dec. 4th, in the Assembly Hall of
the Livestock Record Building, at 2 o’clock in the afternoon.
It was suggested by Prof. Carter, that I write to each of the
members of the committee on soybean nomenclature, in
order to get as many as possible of them together preceding
the meeting, so that I could make some sort of report on
varieties to the general meeting.
“Mr. Ostrander, of Purdue University [Indiana] has
written Mr. Carter regarding the purity of the Manchu
variety... The Manchu has only one color of pubescence,
namely, the tawny or brown. There have always been
two colors of hilum in the Manchu, but this past season, I
succeeded in obtaining a strain breeding true and having
a pure black hilum. I am planning to develop a pure black
hilum strain with this selection.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #6–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.

Broadfield Stock Farm, near Whitby, Ontario, Canada
cultivated nearly 100 acres of soybeans this year. People
are growing soybeans in a commercial way in Canada.
Climatically soybeans have about the same adaptations as
corn. They are more drought-resistant and less sensitive to an
excess of moisture. They will thrive on soils too acid for the
successful growth of red clover, and provided the seed has
been inoculated, on poorer soil than corn requires.
Many appetizing dishes served in Chinese restaurants
are made from soybeans. “Cooked as we cook navy beans,
they are a failure. They must be prepared and served
differently. Ground soybeans served as a loaf can scarcely be
distinguished from meat loaf. As flour they make tasty and
nutritious muffins, especially valuable for diabetics.”
Note 1. This is the earliest English-language document
seen (June 2013) that uses the term “ground soybeans” to
refer to whole soybeans that gave been cooked and ground.
In this second letter, Squirrell (of Ontario Agricultural
College) writes: “... soybeans have been grown for fodder
and seed production at the Provincial Experiment Station at
Guelph, Ontario, [Canada], since 1894, and been distributed
through the Ontario Agricultural and Experimental Union
to farmers in Ontario each year for the past twenty-three
years... The most promising varieties which have been tested
at Guelph are the O.A.C. No. 211, the Ito San, the Minnesota
No. 167, the Early Brown and Early Yellow.
“The chief weakness in soybean growing in Ontario is
the lack of varieties maturing early enough to produce seed,
and at the same time, a sufficient quantity to make them
profitable to grow. Recognizing this fact, we have carried on
considerable plant breeding work with this crop. The O.A.C.
No. 211, which was originated at Guelph, and which has
been grown by a number of farmers, seems to be a variety
which will reach maturity in many sections in Ontario, and at
the same time is a large yielder.”
Note 2. This is the earliest document seen (Aug. 2019)
that gives soybean production or area statistics for Canada;
nearly 100 acres of soybeans were cultivated this year on two
farms. “People are growing soybeans in a commercial way in
Canada.”
Note 3. This is the earliest document seen (Nov. 2020)
that mentions the soybean variety O.A.C. 211; it was
developed at the Ontario Agricultural College in Guelph,
Ontario, Canada. Address: 1. Cook County, Illinois; 2.
Ontario Agricultural College [Guelph, Ontario, Canada].

1090. Campbell, J.T.; Squirrell, W.J. 1922. Soybeans in
Ontario (Letter to the editor). Breeder’s Gazette 82(20):641.
Nov. 16.
• Summary: In this first of two letters to the editor, Campbell
(of Illinois) writes: “It is only within the past ten years
that the soybean has become a crop of importance in the
United States, and about three years ago [i.e., about 1919]
its cultivation began in Canada.”’ Jeffrey Bros., and the

1091. Bois, D. 1922. Essais de culture de variétés de Soja,
en 1921, en divers points de la France [Cultivation trials of
varieties of soybeans in 1921 at various points in France].
Revue d’Histoire Naturelle Appliquee 3(11):348-60. Nov.;
3(12):379-84. Dec. [Fre]
• Summary: Following an introduction, Part A concerns
trials made in the region of Paris, and Part B trials made in
the south (Midi) of France.

1922. “The production and use of soya bean oil in the United
States with a brief history of their development.” Paint
Manufacturers’ Association of the U.S., Educational Bureau,
Science Section, Circular No. 155. 14 p. Sept. However,
the following headings have been added for clarity and ease
of use: Introduction (incl. table showing imports of soya
bean oil to the USA from 1913-1921, pounds and dollar and
value). Paint use tests. Manufacturing methods. Suggested
specifications. Physical properties. Prices of oil (incl. table,
monthly, Jan. 1920 to Dec. 1921). Uses [of soya beans] are
various. Price of beans (incl. table, 1913-1921). Composition
of meal. Address: [Paint Manufacturers’ Assoc. of the U.S.,
Philadelphia, Pennsylvania].
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In May 1921 the National Society for Acclimatization
sent to the Museum of Natural History (Div. of Crops;
Culture) 23 varieties of soybeans that had been procured
from the USDA Bureau of Plant Industry. These were
likewise given to other members of the Society to test at
various places in French territory. The name of the varieties,
the place tested, and the results are given in tables. Places
included the area around Paris, Dep. of la Seine, Tabor
(Czechoslovakia), Delft (Netherlands), in Verrières (Seine-etOise) at MM. Vilmorin-Andrieux & Co. by M. Meunissier.
The varieties of greatest interest in the region around Paris
were Ito San, Manchu, Peking, Guelph, Black Eye Brown,
and Early Brown. Other varieties are Haberlandt, Mammoth,
Chiquita, Easy Cook, Austin, Morse, Tokyo, Hahto,
Shanghai (Synonym: Tarheel Black), Wilson Five, Otootan,
Laredo, Peking, Virginia, Biloxi, Barchet, and Wisconsin
Early Black; these all came from the USA and their names
are written in English. Address: Professeur au Museum
national d’Histoire naturelle [France].
1092. O.A.C. No. 211: New Canadian domestic soybean
variety. 1922. Seed color: Yellow.
• Summary: Sources: Campbell, J.T.; Squirrell, W.J. 1922.
“Soybeans in Ontario.” Breeder’s Gazette 82(20):641. Nov.
16. Squirrell (of Ontario Agricultural College) writes: “The
most promising varieties which have been tested at Guelph
are the O.A.C. No. 211, the Ito San, the Minnesota No. 167,
the Early Brown and Early Yellow.
“The chief weakness in soybean growing in Ontario is
the lack of varieties maturing early enough to produce seed,
and at the same time, a sufficient quantity to make them
profitable to grow. Recognizing this fact, we have carried on
considerable plant breeding work with this crop. The O.A.C.
No. 211, which was originated at Guelph, and which has
been grown by a number of farmers, seems to be a variety
which will reach maturity in many sections in Ontario, and at
the same time is a large yielder.”
Zavitz, Charles A. 1924. “Soy beans.” Ontario
Department of Agriculture, Circular No. 43. 4 p. Jan. A table
(p. 2) “gives the average results in yields of green crop and
of threshed seed per acre for each of eleven varieties of soy
beans for the years 1921 to 1923, inclusive.” The varieties
are listed in descending order of seed yield: O.A.C. No.
211 (23.84 bu/acre), Tsurunoko (23.59), Minnesota No. 167
(23.39), O.A.C. No. 111 (23.26),... “The O.A.C. No. 211,
which stands highest in average yield of seed per acre [23.84
bu/acre] and in weight per measured bushel and second
highest in yield of green crop per acre [7.92 tons] has been
grown in the plots for five years, but in only the last three of
these has it been included in the regular variety tests.”
Zavitz, C.A. 1927. “Forty years’ experiments with grain
crops.” Ontario Department of Agriculture, Bulletin No.
332. p. 36-87. Oct. See p. 84-86. The variety O.A.C. No.
211 has the highest average seed yield. “In 1918, thirty-four

special plants were selected from about ten thousand plants
of the Habaro No. 20405 variety. Of the thirty-four selected
plants the progeny of twenty-two were carefully tested under
uniform conditions in 1919 and in 1920. In the two years’
results the progeny of one of the plants gave higher results
than that of any of the other twenty-one plants in weight per
measured bushel and in yield of both straw and of beans
per acre. This outstanding performer was transferred to the
regular test plots in the spring of 1921 and has since been
grown with all other varieties under the name of O.A.C.
No. 211. This variety has now been accepted as eligible for
registration by the Canadian Seed Growers’ Association. It is
the only variety of soy beans which has been so honoured.”
MacConkey, C.A. 1935. “Soybeans.” Ottawa, Canada:
Div. of Research Information, National Research Council,
Ottawa. 93 p. March. See p. 59 of this report. “Varieties
suitable for Canada: Besides O.A.C. 211 which is the
one outstanding variety that has shown itself suitable for
cultivation in Canada albeit only in southern Ontario, a
number of other varieties have been tried and experimented
with such Mandarin, Manchu, Wisconsin Black, Quebec
92, Quebec 537, Early Yellow, Early Brown, and Manitoba
Brown, but none of these have been very satisfactory.”
McRostie, G.P.; Laughland, J. 1940. “Soybeans in
Ontario.” Ontario Department of Agriculture, Bulletin No.
407. 12 p. Feb. See p. 11. Description of varieties: “O.A.C.
No. 211. An O.A.C. selection from the Habaro variety. It
is a popular variety in Ontario. Seed buff yellow, medium
size; hilum yellow; plant erect, medium short, bushy; flower
purple. A good yielder of both fodder and seed, suitable for
grain production in the longer season sections and for fodder
in most sections of Ontario.”
Dimmock, F. 1941. “Canada includes many excellent
soybean acres.” Soybean Digest. May. p. 5. “An active
soybean research program has already resulted in the
development of the following varieties:... and O.A.C. 211
and Goldsoy by the Ontario Agricultural College, Guelph.”
Morse, W.J. 1948. “Soybean varietal names used to
date.” Washington, DC: Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See p.
6. “O.A.C. 211–Canada Experiment Station.”
Tanner, J.W. 1973. “Where we are and how we got there:
An historical review of soybean production in Ontario.” “In
1924, Zavitz released OAC 211, the first variety of soybeans
registered by the Canadian Seed Growers’ Association. The
variety continued as one of the recommended varieties until
the mid 40’s.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987.
“USDA soybean germplasm collection inventory.” Vol.
1. INTSOY Series No. 30. p. 14-15. OAC 211 is in the
USDA Germplasm Collection. Maturity group: I. Year
named or released: by 1928. Developer or sponsor: Ontario
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Agricultural College, Guelph, Ontario, Canada. Literature:
13. Source and other information: Selected from ‘Haboro.’
Prior designation: None.
McEwen, Freeman; Morrison, Douglas; Rennie, Clare;
Tanner, Jack. 1999. 125 Years of Achievements: OAC–A
Proud Tradition, an Exciting Future, 1874-1999. Guelph,
Ontario, Canada: University of Guelph. 132 p. See p. 56,
titled “OAC 211 Soybean.” On August 26, 1925, OAC
211 became the first soybean variety registered in Canada.
Address: Ontario, Canada.

connection with soybeans (one of three documents).
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #6–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.

1093. Purdue Agriculturist (Indiana). 1922. Soybeans.
17(12):28. Nov.
• Summary: Soybeans as replacement for clover and for
pressing for oil are discussed. “Ten thousand acres of
soybeans were grown last year in Carroll county, mostly with
corn. Taylor Fouts, a former Purdue student, went back to
his farm with advanced ideas of agriculture, and despite the
criticisms of neighbors, developed the soybean idea to its
present rank, getting his start from seed sent to him by the
Purdue Agricultural Experiment Station for a co-operative
variety test in 1906. The three Fouts brothers have a group of
farms near Camden, which they call ‘Soyland,’ and here they
demonstrate the value of the new legume...
“Pressing for oil: An unusually profitable industry
in soybean growing may soon be developed through the
demand for oil from the threshed bean. A pressing mill is
in operation at Chicago Heights, Illinois, and mills may
be opened in the near future at Peru, Logansport, and
Huntington [all 3 cities in Indiana]. The Chicago Heights
company is considering a plan of pressing and grinding the
soybeans and returning the soybean meal to the farmers, free
of charge. The profit of the company is to be realized entirely
on the oil to be obtained... Hollybrook, Ito San, and Manchu
are the varieties recommended for Indiana.” Address:
Indiana.

1095. Fred, E.B.; Bryan, O.C. 1922. The formation of
nodules by different varieties of soybeans. Soil Science
14(6):417-20. Dec. [2 ref]
• Summary: “Variation in nodule formation among different
varieties of soybeans has been reported from different parts
of Wisconsin. In many cases a certain variety has failed
to show inoculation when treated with a culture of known
origin, while among different varieties growing side by side
one has been inoculated and the other has remained free or
practically free from nodules. Similar observations have been
made in other parts of the United States.
“Voorhees (1915) of New Jersey found that in a mixture
of Brown and Haberlandt grown on medium heavy clay
loam soil the two varieties did not show the same nodule
formation. Although their root systems were closely
associated in the soil, only the Brown variety produced
nodules. Morse (2), in discussing Voorhees’ paper, reports
that at the West Tennessee Experiment Station the Acme and
Tokio varieties of soybeans failed to form nodules, while the
Mammoth variety under the same conditions formed many
nodules. Similar results were obtained the next year.
Leonard (1916), on the other hand, as a result of
laboratory and green-house tests concluded that a culture
of bacteria isolated from a single strain of soybeans will
form nodules on other varieties. In his experiments the
organism was isolated from the Medium Yellow variety
of soybean. Nineteen different varieties of soybeans were
studied, including Amherst, Arlington, Barchet, Chernie,
Chestnut, Cloud, Guelph, Haberlandt, Hope, Ito San, Jet,
Manhattan, Medium Yellow, Pekin [Peking], Taha, Virginia
and Wilson. It seems from these reports that the ability to
form nodules varies among the different kinds of soybeans.
Apparently certain varieties are more easily inoculated than
others. It is also true that the time of ripening of one variety
may influence the infection and subsequent formation of
nodules. For instance, an early and late variety may show
differences in inoculation as a result of variation in plant
food at different times of the year. Repeated investigations
have proved that the formation of nodules is influenced to a
considerable degree by the reaction and salt concentration of
the soil water as well as by other factors.”
In greenhouse tests, the following soybean varieties
were sterilized then inoculated with different cultures:

1094. Hackleman, J.C. 1922. Re: Farmers growing certified
seed of the soybean variety Manchu in Illinois. Letter to W.J.
Morse, Forage Crop Investigations, USDA, Washington, DC,
Dec. 21. 1 p. Typed, with signature on letterhead.
• Summary: Two Illinois farmers growing certified Manchu
seed are: (1) Mr. John T. Smith, R.R. #5, Urbana, and (2) Mr.
Frank Barton, Homer. Both fields were hand-picked.
“We will have considerable certified Manchu seed on
our list this year, and if you will just refer people to the
Illinois Crop Improvement Association, we will be glad to
take care of it. The two men whose names I have given you
have two of our purest lots of seed.”
Note: This is the earliest document seen (July 2010)
stating that certified soybean seed (Manchu variety) is
actually being grown (or exists).
Note: This is the earliest document seen (July 2016)
that mentions a state “Crop Improvement Association” in
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Manchu, Mammoth Yellow, Wisconsin Black, Medium Early
Green, and Haberlandt. In field tests on the farm of Mr. J.R.
at Montello, Wisconsin, check plots were planted to the
following soybean varieties: Ito San, Manchu, Mammoth
Yellow, Wisconsin Black, Black Eyebrow, and Hollybrook.
Conclusion: “From the results of these laboratory and
field studies, there is no evidence to conclude that the nodule
bacteria of soybeans are highly specific, but on the contrary it
was found that the bacteria of one variety will readily infect
another. Variation in nodule formation as seen under field
conditions must be due to some factor other than difference
in bacteria.” Address: Univ. of Wisconsin.
1096. Midwest: New U.S. domestic soybean variety.
Synonyms: Banner, Medium Yellow, Mongol, Northern
Hollybrook, Roosevelt (Piper & Morse 1923). Indiana
Hollybrook, Perley’s Mongol, Roosevelt Medium Early
Yellow (Morse 1927). American Oil King, Bell, Clay,
Claybank, Cluster Bean, Feeser’s Prolific, Foster’s Prolific,
Galaway, Hollybrook Early, Illinois Champion, McClave,
Midwest Free, New Bush Bean, New London, Ohio
Champion, Premier, Prolific, Wonder (Morse 1948). 1922.
Seed color: Yellow (straw), hilum tawny to cinnamon brown.
• Summary: Sources: Wiancko, A.T.; Mulvey, R.R. 1922.
“Soybeans in Indiana.” Indiana (Purdue) Agric. Exp. Station,
Bulletin. No. 238 (Revised ed.). 16 p. Dec. See p. 14-15.
Table V is a “Summary of results of tests of varieties of
soybeans for seed or hay production, 1903-1922.” During the
years 1917-1921 “Midwest (Hollybrook)” was tested. Days
required to mature: 132. Color of seed: Yellow. Average yield
per acre–Grain: 14.1 bushels. Hay: 4,634 pounds.”
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 51, 87, 89, 96-97, 101, 111-12, 123, 132, 152, 154,
157-159, 167-68, 171, 192, 259, 281, 328. “Introduced from
Central China, about 1901. Appears identical with Medium
Yellow, Roosevelt, Banner and Northern Hollybrook. Plants
stout, erect, bushy, maturing in about 115 days; pubescence
tawny; flowers purple, 45 to 50 days to flower; pods tawny,
35 to 45 mm. long, 8 to 9 mm. wide, 5 to 6 mm. thick, 2-3
seeded; seed straw yellow, 6 to 7 mm. long, 5 to 6 mm.
wide, 4 to 5 mm. thick; hilum tawny to cinnamon brown;
germ yellow; oil 15.4%; 243,000 to the bushel” (p. 167-68).
“Medium Yellow.–The same as Midwest.” “Mongol.–The
same as Midwest.” “Northern Hollybrook (see Midwest).”
Funk Bros. Seed Co. 1923. Catalog Bloomington,
Illinois: Funk Bros. Under the section titled “Essentials
of Success with Soys,” Midwest is mentioned as a variety
available through the catalog.
Morse, W.J. 1927. “Soy beans: Culture and varieties.”
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 6, 8,
10. “Banner.–The same as Midwest.” “Indiana Hollybrook.–
The same as Midwest,” “Perley’s Mongol.–The same as
Midwest.” “Roosevelt Medium Early Yellow.–The same as

Midwest.”
Morse, W.J. 1948. “Soybean varietal names used to
date.” Washington, DC: Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See p.
6. “Midwest–P.I. 17269.” Page 4 states: “Hollybrook Early–
Same as Midwest.” Note: This is the earliest document seen
(Oct. 2013) stating that Hollybrook Early is the same as
Midwest.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 14-15. Midwest is in the USDA Germplasm
Collection. Maturity group: IV. Year named or released:
1910. Developer or sponsor: USDA. Literature: 03, 05.
Source and other information: From central China, in 1901.
Called ‘Medium Yellow’ from 1910 to 1923. Also called
‘Mongol’. Prior designation: PI 6556. Address: USA.
1097. Wiancko, A.T.; Mulvey, R.R. 1922. Soybeans in
Indiana. Indiana (Purdue) Agricultural Experiment Station,
Bulletin No. 238 (Revised ed.). 16 p. Dec.
• Summary: Contents: Summary. Introduction. Place in the
rotation. Soil preparation. Soil fertilization. Inoculation.
Time, method, and rate of planting. Cultivation. Harvesting.
Threshing. Varieties. Table V (p. 14-15) gives a “Summary
of results of tests of varieties of soybeans for seed and
hay production, 1903-1922.” The variety that was named
Hollybrook in the original March 1920 edition is now named
“Midwest (Hollybrook).” First tested in 1905-09, it was
also tested in 1917-21. Four varieties that had only numbers
in 1916-22 are now named: Pinpu (28050), Wea (30600),
Dunfield (36846), and Aksarben (36576, named by the
Nebraska Station). Varieties tested in 1919-22 were Ito San
(check), A.K., and Arlington.
A sidebar summary facing page 3 states: “Indiana
farmers should make more extensive use of the soybean.
Its chief value on the ordinary farm lies in its high feeding
quality, as either grain, hay, or green forage, and in its
beneficial effect upon the productiveness of the soil for
crops which follow in the rotation. The soybean should find
a place wherever additional protein feed is required, as it
will readily take the place of such high-priced concentrates
as tankage and cottonseed meal. On account of its nitrogenfixing ability, it provides an excellent leguminous substitute
whenever clover fails in the rotation. A fair trial of the
soybean will easily demonstrate its claim to an important
place in Indiana agriculture.”
The photos are similar to those in the 1920 edition. One
additional photo (p. 16) shows soybean hay in cocks on a
farm near Clark’s Hill, Indiana.
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Midwest.
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1098. American Mutual Seed Co. 1922. Headquarters for
grass and field seeds: Seed guide-season 1922 (Mail-order
catalog). Chicago, Illinois. 32 p. 20 cm.
• Summary: This catalog is smaller in size and contains
only about two-thirds as many pages as it did last year. An
illustration on the front cover shows a bee flying over some
clover blossoms. The profit-sharing plan appears to have
been discontinued, but the limited money-back guarantee
remains.
The section titled “Soy beans” (p. 11) has been reduced
to ½ page from 2 pages last year. It simply lists six varieties
sold by the company with a brief description of each.
Mammoth Yellow, Medium Early Yellow, Ito San, Early
Brown (“This variety of Early Soys is one of the most
popular varieties.”), Hollybrook, and Black Ebony. A photos
shows a field of soybeans in rows. “Soy Beans are the great
soil builders.”
Location: Bailey Hortorium, Mann Library, Cornell
University, Ithaca, New York. Address: 43rd & Robey
Streets, Chicago, Illinois.
1099. Anders, C.B. 1922. Raymond Branch Agricultural
Experiment Station. Mississippi Agricultural Experiment
Station / Agricultural and Mechanical College of Mississippi,
Annual Report 35:49-52. For the fiscal year ending June 30,
1922. See p. 51.
• Summary: The section titled “Forage Crops” (p. 51)
states that, at the Raymond Branch Agricultural Experiment
Station, six varieties of soy beans were compared for their
value as forage. “Hollybrook Early was the earliest to
mature. The O-Too-Tan [Otootan] is considered best suited
for hay and the Mammoth Yellow best for grain and soil
improvement.” Address: Asst. Director in Charge, Raymond
Branch Station [Raymond, Mississippi].
1100. Bois, D.; Gérôme, J. 1922. Essais de culture de
quelques variétés de Soja au jardin d’experiences du
Muséum, en 1921 [Culture trials with some varieties of
soybeans in the experimental garden of the Museum of
Natural History, Paris, in 1921]. Bulletin du Museum
National d’Histoire Naturelle 28(4):322-28. [1 ref. Fre]
• Summary: The soybean was cultivated at the Museum
of Natural History (Paris) in 1779, and perhaps as early as
1740. In recent years, the soybean has come to be grown
quite widely, even in the United States. Therefore the authors
wish to re-evaluate this plant, especially as a crop with
non-food industrial uses, and to find its real economic and
agricultural value for France. In the spring of 1921 France’s
National Society for Acclimatization received 23 highly
regarded soybean varieties from the U.S. Department of
Agriculture. Some of these were sent to the Museum, where
they were cultivated in the experimental garden, being sown
on May 12 and June 1, 1921. They were also sown in other
parts of France. The early varieties did best, especially at

more southerly latitudes. Tables (p. 325-26) give data on
the following varieties grown at the Museum: Black Eye
Brown. Early Brown. Guelph. Ito San. Manchu. Mandarin.
Wisconsin Early Black. Also tested at the Museum in 1921
were soybean varieties from Delft (Netherlands), and Tabor
(Czechoslovakia) (See table p. 328). Other varieties tested
in other places: Haberlandt. Hahto. Tokyo. Virginia. Wilson
Five.
1101. Brown, W.H. comp. 1922. The farmers’ handbook.
4th ed. Sydney, NSW, Australia: New South Wales Dept. of
Agriculture. vi + 966 p. See p. 565-67. Illust. 24 cm. 1st ed.
was 1911. 3rd ed. was 1918. 5th ed. was 1943.
• Summary: Section 7, “Leguminous crops (p. 532-89),
has the following contents: Introduction: Soil inoculation,
summer crops (incl. soybeans), winter legumes. Lucerne
[alfalfa] (now the chief leguminous crop of NSW). Cowpeas.
Soy beans. Velvet beans. Peanuts. Field peas. Vetches and
tares. Clovers (the 3 basic types are annual, biennial, and
perennial, and there are several varieties of each, in the
genera Trifolium and Medicago). Medics (incl. Burr medics,
Spineless medics), trefoils (Medicago lupulina {English
trefoil}), and crowfoots (Erodium sp.).
The subsection on soybeans (p. 565-67) states:
“Introduction: A crop which is grown to the extent of
190,000 acres in the United States seems surely to merit
some place in the agriculture of New South Wales, which in
many parts is climatically similar to America.
“For many years soybeans were tried on the North
Coast and in other warm districts on the western slopes, but
without any sign of success. From this failure it has been
wrongly concluded that the climate of New South Wales is
wholly unsuited to the culture of soybeans. Evidence is now
available to the effect that it is in the cooler climates of the
State chiefly that soybeans will be generally most successful.
On the North Coast, both velvet beans and cowpeas are
too strong competitors as green manures or even as fodder
crops, with perhaps the exception of one outstanding variety
of soybeans. Though resistant to a certain amount of dry
weather, soybeans are not sufficiently drought-resistant to
stand the long dry spells experienced during the summer
in the western districts, except in favoured localities on the
slopes.
“Although killed by heavy frost, soybeans will stand a
considerable amount of frost without injury, and have already
been successfully grown on parts of the Northern, Central,
and Southern Tablelands.”
“The utility of soybeans: The soybean is one of the most
important crops of China and Japan, and from these countries
a large amount of soybean oil is exported, some of which
finds its way into Australia.” The semi-drying oil is used
chiefly in the manufacture of paint and soap.
“It is not, however, as a grain crop for this purpose that
it is likely to make headway here. Apart from its value as
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green manure (being a legume, it maintains or increases the
nitrogen of the soil also), the soybean excels mainly–(1)
as a grain crop for hogging down, on account of its heavy
production of seed of very high protein and oil content and
excellent feeding value, and (2) as an emergency hay crop
on account of the high value of its fodder... the hay is about
equal in feeding value to lucerne hay, and superior to clover
hay, and it has the added virtue of being able to produce
good crops of hay on soils too poor or too sour for clover or
lucerne.
“Unlike cowpeas, the soybean ripens all its seed at about
the same time; on the tablelands, the best varieties take about
four months to reach the hay or fodder stage, and about 5
months to mature seed.”
The soybean is comparatively free from attacks of
insects and diseases. Even the seed in storage is not affected
by the bean weevil which infests cowpeas and other beans
so badly. Rabbits are, however, very partial to the crop, even
when plenty of other feed is available...”
Planting: The best time to soy soybeans is a little after
maize has been planted. “Soybean seed heats very quickly in
storage (especially in a warm, moist climate) and also loses
its germinating power very quickly if kept for any length of
time, especially over one season.
Varieties: “Of the varieties tried so far in New South
Wales, the following seem to do best:” Otootan, Hollybrook,
Mammoth Yellow, Haberlandt.
As a hay or fodder crop: “It is as an emergency hay crop
that soybeans are destined to fill a place in our tableland
agriculture.” The soybean’s five chief qualities are described.
Address: Editor of Publications, New South Wales Dep. of
Agriculture, Sydney, Australia.
1102. Cain, G.D. 1922. Station No. 3: North Louisiana
Experiment Station, Calhoun. Louisiana Agricultural
Experiment Station, Annual Report 33:11-13. For the year
1920.
• Summary: Mentions “pea vine hay” [from cowpeas]. “In
the variety tests of soy beans, the largest yields for hay were
made by Arlington and Virginia. They also seemed to yield
the largest amount of grain of any of the new varieties tried
at this Station.
“Grazing hogs on corn and soybeans gave 667.67 lbs. of
pork per acre. The yield of beans was not estimated... Where
cowpeas were substituted for the soybeans in the grazing
experiment, 12.3 pounds of pork were per bushel of corn.”
Address: Asst. Director in Charge.
1103. Garner, W.W.; Allard, H.A. 1922. Effect of the relative
length of day and night on the flowering and fruiting of
plants. Smithsonian Institution, Annual Report p. 569-88 +
17 plates at end. For the year 1920.
• Summary: This is a less technical account of the landmark
study than that in the Journal of Agricultural Research

28:555-606 (1920).
“Relation between early-maturing and late-maturing
varieties of soy bean: To secure varieties of various useful
plants adapted to the various regions of the country and to
secure different varieties of many of these plants adapted
to the different seasons of the year in any given region
are among the chief problems of the plant breeder and
the plant introducer. Hence it is important to arrive at a
correct understanding of the relation between early and
late maturing varieties in so far as difference in behavior is
directly attributable to response to external conditions. The
soy bean is admirably adapted to throw light on this subject.
It has already been pointed out that of different varieties of
this plant which, when planted in the spring, require all the
way from a month up to more than 100 days to reach the
flowering stage, all can be made to blossom within three or
four weeks by properly shortening the length of the day. It
is at once seen that if this behavior holds true under natural
conditions in the field it throws a great deal of light on
the underlying cause of difference in varieties as to their
adaptation to different latitudes.
“To test this point a series of plantings at approximately
three-day intervals throughout the spring and summer were
made of the Mandarin, Peking, Tokyo, and Biloxi varieties
of soy bean, and careful watch for the first appearance of
blossoms on each planting was maintained. It is obvious
that as the summer advances the successive plantings will
be exposed to shorter day-lengths and the time elapsing
between germination and the arrival of a length of day of,
say, 12 hours, will become progressively less. The fact
that the duration of the vegetative period which precedes
flowering is progressively shortened as the season advances
has already been sufficiently emphasized in the case of the
very late variety, Biloxi, but consideration of the comparative
behavior of early and late varieties under different lengths of
day leads to such important conclusions as to justify further
discussion. The remarkable differences in the response
of the Mandarin, Peking, Tokyo, and Biloxi varieties to
external factors connected with advance of the season are
graphically shown in figure 2. The outstanding feature is
that the curves showing the number of days required by
the different varieties to reach the flowering stage show a
striking tendency to converge as the plantings are made later
and later through the season. The time required by the Biloxi
to reach the flowering stage is shortened most by advance of
the season while the Mandarin is affected least.”
Page 588: “The term photoperiodism has been adopted
to designate to designate the response of the organism to the
relative length of day and night.”
Photos show: (1) Triangular type of shade with
cheesecloth covering over a row of soybeans, used in the
1916 test. (2) Soy bean, shaded with mesh netting. (3)
Different mesh sizes of shade cloth, natural size. (4) Small
dark chamber used in the 1918 experiments. (5) Larger dark
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house used in 1919 tests, with soybeans outside. Address:
Physiologists, USDA.
1104. Lipman, Jacob G.; Blair, Augustine W. 1922. Report
of the Department of Soil Chemistry and Bacteriology.
The influence of lime on the yield and nitrogen content of
soybeans. New Jersey State Agricultural Experiment Station,
Annual Report 43:355-56. For the year ending June 30, 1922.
• Summary: “The season of 1921 completes a continuous
record with soybeans on sassafras loam soil, limed and
unlimed plots, for a period of 9 years. The lime (ground
limestone) is applied at the rate of 2 tons per acre at intervals
of 5 years. Acid phosphate and muriate of potash are used in
liberal amounts, but no commercial nitrogen is used.
“During the season of 1921, six varieties of beans were
grown on limed plots and also on corresponding unlimed
plots. Six other varieties were grown on limed plots only.
The beans were grown to maturity and threshed for seed. The
results are reported in table 6.
The six samples grown on the limed plots of the first
section show an average yield of 17.1 bushels per acre, and
those in the second section an average of 19.8 bushels per
acre. Swan, Manchu, Austin and Virginia show a yield of 19
bushels or over per acre.
“The average percentage of nitrogen in the beans from
limed plots is 6.6 per cent with 3 samples running slightly
over 7 per cent.
“The soil of the unlimed section has become so
unfavorable in condition as to be almost unproductive,
the average yield for these plots being only 1.25 bushels
per acre. It may be pointed out also that the percentage of
nitrogen in these is slightly lower than in the beans from
the limed sections. On the other hand, the percentage of
nitrogen in the stalks from the unlimed section is distinctly
higher than in the stalks from the limed section. This is
contrary to the usual experience and may possibly be due to
the presence, in the former, of immature pods which did not
thresh out properly.
“The total nitrogen recovered from the limed section
varies from 60 to 104.7 pounds per acre, the average being
about 80 pounds for the first 6 varieties and 90.7 for the
second 6 varieties.
The average recovery for the unlimed plots was less than
10 pounds per acre.
“Although this is a rather extreme case, it affords a
striking example of the value of lime in winning nitrogen
from air through the use of leguminous crops. Each year the
limed beans have returned about twice as much nitrogen as is
returned by an ordinary crop of corn, wheat or hay, and still
after 9 years show no nitrogen deficiency, nor does the soil
get perceptibly poorer in nitrogen.
“It would not be desirable in most cases to grow
soybeans year after year on the same land, but the work
shows how valuable they would be as an aid in maintaining

soil fertility could they be made one of the crops of the
rotation.”
Table 6 shows “The influence of lime on the yield and
nitrogen content of soybeans–1921.” The varieties tested
are: Baird, Swan, Wilson, Ebony, Edna, Minn. No. 115,
Haberlandt, Manchu, Manhattan, Austin, Elton, and Virginia.
The highest yield was 24.3 bushels per acre from Manchu on
limed soil. Address: 1. Soil Chemist and Bacteriologist; 2.
Assoc. Soil Chemist. Both: New Brunswick, New Jersey.
1105. McCallan, E.A. 1922. Report of the Director of
Agriculture for the year 1921. Reports of the Board and
Department of Agriculture, Bermuda For the year 1921. p.
7-29.
• Summary: The section titled “Vegetable Experiments”
states (p. 9): “Hollybrook and Ito San soy beans were planted
on eleventh July [1921], and the former especially gave a
good crop of beans. The cultivation of the soy beans as a
summer crop is strongly recommended. The green shelled
beans are delicious for table use, the plant is an excellent
fodder, and is a valuable nitrogenous green manure when
the soil is inoculated with its bacteria. As a green manure it
does not yield as heavily as the cowpea, but is more cheaply
plowed under.”
Page 12, under “Green and Stall Manuring,” notes:
“Nearly all the vegetable plots were planted to Mammoth
Yellow soy beans, after having received a moderate dressing
of stall manure. Eight tons per acre was produced, the greater
part of which was forked under for green manure, and the
remainder fed to the stock.” Address: Director of Agriculture,
Agricultural Station, Bermuda.
1106. Rouest, Leon. 1922. La culture du soja [Cultivation
of soya]. In: Congrès de la Production Coloniale, Marseille.
1922. Mémoires et Rapports sur les Matières Grasses
[Memoirs and Reports on Oils and Fats. Vol. 1]. Marseille
[Marseilles], France: Institut Coloniale. 476 p. See vol. 1, p.
344-57, 449-51. 28 cm. [100+ ref. Fre]
• Summary: This paper is largely taken from the chapter on
soybean cultivation in Rouest’s 1921 book titled Le soja et
son lait végétal: Applications agricoles et industrielles [The
soybean and its vegetable milk. Agricultural and industrial
applications]. However the bibliography for the soy chapter
(p. 449-51) is largely new.
Contents of soy chapter: Soybean varieties tested in
France: Yellow soybean, Soja d’Etampes, very early soybean
(black), Wilson Five, extra early from Podolia, very early
brown (selected by Mr. Carles de Carbonnière and tested
at Barthes in 1920). The soybean on the Experimental
Farms for New Crops in France. Sowing soybeans. Heat
units required for soybean germination (2500º to 3000º).
Importance of plant spacing. Quantity of seed per hectare.
The soybean during its vegetative growth. Comparison of the
vegetation of the soybean and the haricot at high altitudes.
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Rolling the seeds (Roulage des semis) and crop maintenance.
Growth of the plant. The state of being acclimatized.
Enemies of the soybean.
Most soybean varieties grown on the Experimental
Farms for New Crops come from America. In 1920 the first
ones arrived at maturity. These American varieties include:
Wilson Five, Haberlandt, Tokio, Virginia, Hato [Hahto], and
Early Medium Green. The writer has applied the principles
of genetics, as articulated by Hugo de Vries, Blaringhem,
Bateson, etc., in working with these soybeans. Discusses the
work of l’abbé Vieules with soybeans in le Tarn, at l’Institut
Génétique de Nages; he grew soybeans at an altitude of
800 meters (p. 349, 353, 355). Dr. Valette grew Manchurian
soybeans and harvested them at the end of September.
Contains a long bibliography of many crops, by crop
(p. 403-468); the bibliography on Soja is on pages 449-51.
Address: Director of the Experimental Farms for New Crops,
France (Directeur des Fermes Expérimentales de Néoculture
de France).
1107. Thurston, Azor. 1922. Pharmaceutical and food
analysis: A manual of standard methods for the analysis of
oils, fats and waxes, and substances in which they exist;
together with allied products. New York, NY: D. Van
Nostrand Co. xiii + 416 p. Index. 24 cm. [14 soy ref]
• Summary: A table titled “Non-official oils” (p. 159-60)
lists 16 such oils and for each gives its chief components
and constants. For soya bean oil (from Soja hispida) the
chief components are oleic, linolic, stearic and palmitic
acids. The constants are: Specific gravity at 25ºC: 09194.
Refractive index at 20ºC: 1.4768. Iodine value: 130 to 135.
Saponification value: 191 to 194. Uses: Used for edible
purposes, soap and paint manufacturing.
An “official oil” is one described by the U.S.
Pharmacopeia or the National Formulary. Almond oil and
sesame oil are official oils; peanut oil and soya bean oil
are not. For soya bean oil (from Soja hispida) the chief
components are oleic, linolic, stearic and palmitic acids.
Used for edible purposes, soap and paint manufacturing.
In Chapter 5, titled “Oils, fats and waxes” is a long
section titled “Soya bean oil” (p. 173-75). Contents: Various
names: English–Soja bean oil, soy-bean oil. German–
Sojabohnenöl. Italian–Olio di Soia. It is a fixed oil, not a
volatile oil.
U.S. imports of soya bean oil from 1918 to 1920. For the
year ending June 30, 1918: 336.82 million lb. For the year
ending June 30, 1919: 195.80 million lb. For the year ending
June 30, 1920: 112.21 million lb.
U.S. production of soya bean oil in 1919: 149.04
million lb. Constants. Principal components. Preparation and
yield. Properties and tests. Uses (Soap making, paints and
varnishes, waterproof clothing. Edible oil in the manufacture
of lard substitutes and oleomargarine. Used to a limited
extent as a lubricant and burning oil. “German Coffee Berry”

is a variety of soya bean, the seed of which, being parched
and ground, is used like coffee). By-products (Soya bean
meal is a valuable stock food). Natto (based on Muramatsu
1912). Soya bean chocolate (based on Li 1911).
A table (p. 259) shows that dried soya beans contain
anti-beri-beri, anti-xerophthalmia, and anti-scurvy vitamines.
Also discusses: Hydrogenation and hydrogenized oils (p.
60-63). Oleum amygdalae expressum (Expressed olive oil;
p. 86-88). Adulteration of olive oil (p. 110; In the USA it is
largely adulterated with cottonseed oil; sesame oil, sunflower
oil, corn oil, peanut oil, and minerals are occasionally
used. The constants of arachis oil and olive oil are nearly
the same). Oleum sesami (Gingili oil, teel oil, benne oil; p.
118-21). Peanut oil / arachis oil and peanut butter (p. 159,
168-73). Oleomargarine (p. 252-60; incl. nut margarines and
“vitamines”). Azor Thurston lived 1861-1922. Address: Late
Chemist to the Ohio State Pure Food and Drug Commission.
1108. Tiedjens, Victor Alphons. 1922. A study of sixty two
varieties of soy beans with special reference to Wisconsin
conditions. MSc thesis, University of Wisconsin. 40 p. See
p. 24
• Summary: This is a thesis for the degree of Master of
Science at University of Wisconsin.
Variety names of soy beans on photographic plates (p.
24) are: 1. Amherst. 2. Austin. 3. Chiquita. 4. Dunfield. 5.
Habaro. 6. Haberlandt. 7. Hollybrook. 8. Hong Kong. 9.
Kentucky A. 10. Mandarin. 11. Mongol. 12. Mikado. 13.
Mikado. 14. Silage (Footnote: A bean identical with No. 13
which was called Mikado). 15. Manchu. 16. Med. Yellow.
17. Minnesoja. 18. Morse. 19. Tokio. 20. Wea. 21. Ohio
9016. 22. O’Kute. 23. A and K. 24. Aksarbeen [Aksarben].
25. Elton. 26. Feldun. 27. Habeno. 28. Ito San. 29. Kentucky.
30. Minn. 166. 31. Minn. 109. 32. Pinpu. 33. Ohio 9100.
34. Illinois 13-164. 34A. Mammoth Yellow. 35. Black
Eyebrow. 36. Taba. 37. Lexington. 38. Medium Green. 39.
Shigto [Shingto]. 40. Brown. 41. Chestnut. 42. Early Brown.
43. Illinois 13-19. 44. Ogema. 45. Ohio 9635. 46. Soysota.
47. Sojasota. 48. Virginia. 49. Arlington. 50. Auburn. 51.
Chernie. 52. Ebony. 53. Johnson. 54. Jet. 55. Meyer. 56.
Silage. 57. Sable. 58. Wisconsin Early Black. 59. Wilson. 60.
Illinois 13-28. 60A. Wisconsin Medium Early Black. 61 &
62 show color markings.
The names of each of these varieties is followed by
a description; here are the descriptions of the first three
varieties in the section titled “Varieties” (p. 25):
“Arlington: The Arlington variety was introduced from
Paotingfu, Chihli, China in 1908. The stem is medium to
coarse, the branches somewhat erect and twining. It did not
mature for seed but would be good for a hay crop. It lodged
quite badly in the plot. There was very little if any difference
between the different plots and the data obtained checks with
Pipers descriptions.
“A and K: The A and K variety is probably a selection
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by the Illinois Experiment Station. It failed to mature seed
in Wisconsin. A slender, medium coarse stem with very few
branches, but showed a decided tendency to lodge.
“Austin: The Austin variety is a selection from a bean
imported from Pingyang, Korea in 1901. This variety failed
to mature seed in the test plot. The stem is coarse, erect and
bushy, the branches medium and spreading. This variety
stood up well in the plot and would make a variety to try
with corn as a silage crop.”
Tables: Varieties grouped according to color: Yellow
seeded group (hilum yellow), greenish yellow seeded group
(hilum yellow), yellow seeded group (hilum dark), black
seeded group, brown seeded group, green seeded group,
mottled seeded group.
Varieties grouped according to length of maturing
season: Very late varieties requiring over 140 days to mature,
late varieties requiring between 130 and 140 days to mature,
medium late varieties requiring 120 to 130 days to mature,
early varieties requiring 110 to 120 days to mature, very
early varieties requiring less than 110 days to mature.
Varieties grouped according to desirability: Varieties
showing qualities desirable for silage with corn, varieties
showing qualities desirable for seed production, varieties
showing qualities desirable for hay purposes, varieties that
did not show any superior qualities.
The Introduction to the thesis begins (pages 2-3):
“The data obtained in this thesis are the results of testing
62 different varieties of Soy Beans on the Experiment
Station farm at Madison Wisconsin, during the summer
of 1921. Samples were obtained from nine different
experiment stations, as well as from several growers and
seed companies, with the idea of trying out new varieties in
a comparative way, primarily to find those varieties having
certain desirable characteristics that would determine their
adaptability to this state. The large number of samples
obtained, 124 in all, did not warrant the use of large enough
plots to obtain yield data, because it was expected that there
would be a large number of these lots of seed that would
not mature seed in this climate. The test was more or less
preliminary to a yield test which is to be carried out on those
varieties having the desirable characteristics looked for in
a variety for this state. Enough data was taken, as is shown
in the tables, to give a working basis on which a variety can
be judged as to its usability, either as a hay, grain, silage or
combination crop.
“There are many varieties being grown under different
names, as well as different varieties being grown under the
same name, so that it was deemed advisable to discuss the
classification and nomenclature sufficiently to clear up some
of the misnomers, and possibly offer some suggestions that
might help to clear up some of the present confusion.
“The 1921 season was peculiar as the drought during
August stopped the plants from growing, but as soon as the
late summer rains came the plants started a new growth,

some of them growing as much as eight inches and some
of the plants, which were not too far advanced, even started
to bloom again after a large number of pods were well
formed and filled out. This had a tendency to lengthen the
maturing season, and the result is that more days were
required to mature the varieties than is shown in data from
other stations, where similar work was done. For this reason
it seems advisable to continue the work another year for
fear that some varieties might be eliminated from the yield
test plots which would show very desirable qualities under
normal conditions.
“Piper’s descriptions of varieties in Bureau of Plant
Industry Bulletin 197 has been taken as a basis for
comparisons of the varieties taken up in this paper. It was felt
that one connected with the importations of varieties as well
as the naming of many of those varieties would be a suitable
authority to which other workers could easily refer their
results in doing similar work and thus avoid duplications in
nomenclature.
“Classification and Nomenclature: Much work covering
classification and variety testing has been done at the various
experiment stations in cooperation with the United States
Department of Agriculture. The Soy Bean is of such a nature
that it is necessary to adapt varieties to certain localities
to get the maximum possibilities in the plant, because of
the difference in growing season and the use for which the
plant is grown. The large number of variations between the
same varieties grown at different places, particularly foliage
differences and length of maturing season, makes it difficult
to give specifications for minor characteristics in describing
varieties. Just as with other seed plants, it has been necessary
to have varieties named, classified and described to prevent
duplications in the nomenclature. The large number of
importations, as well as the selections and hybrids made
at the various experiment stations to meet the needs of the
state makes this especially necessary. Observations seem
to indicate that similar varieties, although resembling each
other in every detail, will differ in time of maturity, so that it
is necessary to develop the beans where they are grown, or
adapt them to the locality by growing them in small test-plots
for several years.
“Since 1900 it is safe to say the number of Soy Bean
importations from foreign countries exceeds several hundred,
so that some means of classification and identification is
necessary to prevent confusion in handling the varieties
with some workable system which will not be upset
when additional varieties are added. The first attempt to
classify Soy Bean varieties in this country, as far as can
be determined, is outlined in the Bureau of plant Industry
Bulletin 98, in 1907, by C.R. Ball, agronomist in charge of
investigations. This is a very practical classification, based
on color of bean which is less changeable than the other
plant characteristics that are easily effected by environmental
conditions. The first division in this classification places the
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varieties in six general grounds based on color, as Black,
Brown, Mottled, Greenish yellow, and pure yellow seed.
Each group is subdivided into large, medium and small and
each subdivision into length of maturing season...” Address:
Univ. of Wisconsin.
1109. Mathews, I.J. 1923. A crop that gives grain and hay:
Soybeans supply legume hay and a high protein grain. Dairy
Farmer 21(1):5, 23. Jan. 1.
• Summary: Discusses the practical experience with
soybeans of several farmers in Pulaski County, Indiana.
“Farmers everywhere welcome the soybean as a crop that
will give them a legume hay for feeding and a grain crop
that can be ground and fed with corn silage to make a more
nearly balanced ration that can be produced right at home.
But with this welcome comes specific problems of how to
work the crop into the rotation system; how to put them
out so they will not compete with corn, for labor is of first
importance.”
A photo shows piles of soybean hay on the farm of C.L.
Zellar, a Holstein breeder in Pulaski County. He uses the
Hollybrook variety as a hay crop. Address: Indiana.
1110. Morse, W.J. 1923. Re: Soybean varieties suited for
the production of oil and meal in Illinois. Letter to J.C.
Hackleman, Illinois Agric. Exp. Station, Urbana, Illinois,
Jan. 24. 2 p. Typed, without signature (carbon copy).
• Summary: “I have your letter of January 18th with
regard to growing certified Haberlandt seed in southern
Illinois. I think your idea of growing this variety in that
section an excellent one, as the Haberlandt according to my
experience is a most excellent variety for yield of seed and
for production of oil. It will fit in with the scheme that you
are working out now in Illinois for the production of oil and
meal. I should judge it would be to southern Illinois what the
Manchu is to northern Illinois. I regret that we do not have
seed of the pure Haberlandt in quantity at the present time.
“It is quite likely that you could obtain the amount you
desire from Dr. R.Y. Winters, North Carolina Experiment
Station, Raleigh, N.C. Dr. Winter has been working with the
Haberlandt for several years, and it is being grown to quite
an extent in North Carolina. He has one strain that he claims
to be exceptionally high yielding, and I would suggest that
you write to him to see if you could not obtain 1½ bushels of
seed for your work in southern Illinois. It perhaps might be
well to suggest to him that the seed would be used more or
less experimentally, and that for two or three years southern
Illinois might be a field for sending North Carolina seed.
“A few years ago Mr. Bruce L. Fain, Kane, Illinois, was
producing Haberlandt seed. We purchased some Haberlandt
from him once or twice and always obtained a very good
quality of seed.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and

Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #6–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
1111. Henderson (Peter) & Co. 1923. Wholesale catalogue
for market gardeners and truck farmers. New York, NY. 32 p.
Jan. 27 cm.
• Summary: A full-page section (p. 27) is titled “Condensed
list of farm seeds” with the subtitle: “See full description
in Henderson’s Farmers Manual sent post free.” In the left
column we read, under “Beans for soiling, fodder, etc.:
“Early Green Soja. It grows about 4 ft. high and yields
ten to twenty tons of green fodder per acre, or 20 to 40
bushels of Beans. Price, peck, $2.25; bushel (60 lbs.), $8.00;
10 bush., @ $7.90. Sow 3 pecks per acre.
“Early Wilson Black Soja. Price, peck, $1.75; bushel,
$6.00; 10 bush., @ $5.90.”
The back cover of this catalogue, titled “Three
generations of Hendersons–1847-1923” shows a simplified
family tree and states: “The business house of Peter
Henderson & Co. was founded in 1847 by Peter Henderson
and is now carried on by his son Charles Henderson and
two grandsons of the founder, viz., Peter Henderson [son of
Alfred Henderson, deceased] and Howard M. Henderson
[son of Charles Henderson], thus ensuring its continuance
along the lines originally laid down by its founder.” “Peter
Henderson & Co. do a larger business with market gardeners
than any other seed house in the United States.” The
signatures of the three owners appear at the bottom of the
page.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 & 37 Cortlandt St., New York, New York.
1112. Westbrook, E.C. 1923. Results with special crops
in the Piedmont section in 1922. Georgia State College of
Agriculture, Extension Circular No. 89. 4 p. Jan.
• Summary: “The tremendous losses from the ravages of the
boll weevil have forced the farmers of the Piedmont Section
of Georgia to supplement a part of their acreage formerly in
cotton with some other cash crop.”
“In an effort to determine which crops were showing the
greatest promise in the Piedmont section a brief survey was
made in December to find out what returns the farmers had
gotten from special crops in 1922.”
“Soy beans were the most outstanding and most
promising forage crop grown in 1922. While the acreage was
not large, the yields were very satisfactory. On twelve farms,
with a total of 86 acres of O-too-tan soy beans, an average
of 3,300 pounds of hay and 8 3/4 bushels of seed were
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produced. These yields were produced with very little rain.
In some cases one ton of hay was produced per are where
cowpeas did not get high enough to cut because of long
drought. The soy beans will also withstand more extremes of
wet than cowpeas.
“It is very likely that the soy bean is destined to replace
the cowpea in the Piedmont section. The O-too-tan is
meeting with much flavor as a hay crop and soil builder.
The principal objection to it is that it is late in maturing.
The Laredo soy bean is very similar to the O-too-tan, but
it is about six weeks earlier. This is a new variety but is
showing great promise and is well adapted to north Georgia.”
Address: Farm Management Specialist, Athens, Georgia.
1113. McKee, Roland. 1923. Re: List of seed to send to
Mr. E.R. Lako, Albany, Georgia. Letter [memorandum] to
W.J. Morse, [USDA], Feb. 2. 1 p. Typed, without signature
(carbon copy).
• Summary: “Dear Mr. Morse: Following is a list of the seed
that we would like to have sent to Mr. E.R. Lako, Postoffice
Building, Albany, Georgia, for spring green manure plantings
in pecan groves.
Cowpeas (with the amount of each variety to be sent,
ranging from 15 lbs. for Brabham to ¼ lb for 3 varieties):
Brabham, Early buff, early black, Catjang, Iron, Griot, New
era.
Soybeans (6 lbs each): Otootan, Tokio, Biloxi, Barchet,
Loredo [Laredo], Mammoth yellow.
Plus the following: Urd bean–¼ lb. Jack bean–¼ lb.
Mung bean–3 lbs. Adjuki [azuki] bean–4 lbs. Rice bean–4 lb.
Bonavist–2 varieties of 5 pounds each. Velvet beans:
Bush- 15 lbs. Georgia–15 lbs.
“Very truly yours,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist [Bureau of Plant
Industry, USDA, Washington, DC].
1114. McHargue, J.S. 1923. Iron and manganese content
of certain species of seeds. J. of Agricultural Research
23(6):395-99. Feb. 10. [7 ref]
• Summary: The seeds investigated were wheat (10
varieties), oats (6 varieties), garden peas (3 varieties), beans
(5 varieties), soybeans (10 varieties), alfalfa, alsike clover,
crimson clover, tobacco, hemp, and sunflower
Table 1 (p. 397) shows the percentages of iron and
manganese found in different species of seeds. Mature
soybeans contained (average of 10 varieties) 0.0074%
iron and 0.0028% manganese on a moisture-free basis.
The soybean varieties are: Brooks, Mandarin, Manchu,

Kansas No. 1430, Haberlandt, Black Eyebrow, Chestnut,
Sooty, Peking, Ito San. Address: Research Chemist, Dep. of
Chemistry, Kentucky Agric. Exp. Station.
1115. Hackleman, J.C. 1923. Re: Soybean prices and oil
mills in Illinois. First impressions of The Soybean, by Piper
& Morse. Letter to W.J. Morse, Forage Crop Investigations,
USDA, Washington, DC, Feb. 23. 2 p. Typed, with signature
on letterhead.
• Summary: “I do not understand how the rumor spread that
Indiana and Illinois have an overproduction of beans. We
are practically sold out in this state of Manchus. Our supply
of Midwests is going very rapidly, the Virginia is practically
all gone and Wilsons are almost an unknown quantity. The
Peking is selling at $2.50 a bushel and there will not be
enough seed to go around. The only variety that I can think
of, of which there will probably be more seed than we need,
is the A.K. The oil companies have pushed their prices to
$1.45 a bushel at the local station and are not getting enough
beans to pay them to run.
“We are planning on a greater acreage of soybeans this
year than last. A summary of the questionnaire which I sent
the farm advisers, indicates that they expect the acreage
for 1923 to double that of 1922. Personally, I doubt if that
happens, but we will see a material increase.”
“I received the copy of your book on soybeans just
before I left for Michigan where I spent three days, for their
farmers’ week...”
“This book is certainly a masterpiece on the subject.
While I knew that you and Dr. Piper had spent a great deal
of time in its preparation, I had no idea that the book would
be as complete as it is. It seems to me that you have very
effectively assembled and compiled all the information on
soybeans that is available at the present time.
“I am certainly delighted with my copy. The only
objection I have is that it is not autographed. When you come
out, I want you to put your name in it and hope that some
time I can get a hold of Dr. Piper and ask him to do the same.
“I am enclosing another sample of seeds which have just
come in from the Peoria County Farm Bureau.” They seem
to be a mixture of some type of Manchu with a green tinge,
plus Haberlandt and varieties with a clear Hilum.
“By the way, you have never sent me the collection
of the seed of different varieties of soybeans which you
said you would send me. Of course you need not send me
such common varieties as the Midwest, Manchu, Peking,
Ebony, etc., but I should like to have fifteen or twenty of the
varieties that are less commonly grown, but are nevertheless
found frequently in our state.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #6–Illinois Exp.
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Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
1116. Ferris, E.B. 1923. Soy beans for south Mississippi:
Seem to be better than cowpeas for that part of state.
Progressive Farmer (The) (Raleigh, North Carolina)
38(8):210. Feb. 24.
• Summary: “It has been my experience that soy beans give
better returns in this section than cowpeas.” “We have been
growing Mammoth Yellow soy beans for 20 years and find
them always hardy, generally making a heavy growth of
vines and pods and far preferable to cowpeas if planted in
rows and given some cultivation. They have not been found
so good as cowpeas for broadcasting or for planting in corn
at the last cultivation. However, my experience here has been
that it is a bad practice to plant any legume with corn except
in individual rows and early enough to give them some
cultivation.”
“We have found this trouble with Mammoth Yellow soy
beans; they are poor germinators and it is very hard to get
good stands when planted. They also pop out badly when
mature and unless gathered promptly when ripe, are largely
lost, especially if the weather is wet the fields cannot be
promptly grazed off by hogs.”
“We think we have found in the Laredo and Otootan soy
beans two varieties that are greatly superior to the Mammoth
Yellow in the ease with which they germinate and come up
to stands, in the ability to hold the fruit when mature, as well
as in the fact that the vines and stems are less coarse and the
quality of hay made from them correspondingly better.”
Another good variety is Biloxi, which “was originated in
South Mississippi.” “Of the varieties named above, I would
class them as to earliness as follows: Laredo, Mammoth
Yellow, Otootan, and Biloxi.” Also discusses methods of
cultivation and fertilizing (using potash and nitrate of soda).
1117. Crepin, Pierre. 1923. Extraits des procés-verbaux des
séances de la société. Séance générale du 4 Décembre 1922
[Excerpts of verbal proceedings from meetings of the society.
General meeting of 4 Dec. 1922]. Bulletin de la Societe
d’Acclimatation 70(2):17-23. Feb. See p. 22-23. [Fre]
• Summary: The section titled “Botanical” (p. 22-23) states:
Since Prof. Bois was unable to attend our meeting, a reading
is hereby given of a series of observations made by our vice
president on the crops tested at the experimental garden of
the Museum in 1922.
The first part of this note concerns cultural trials of
soybeans (du Soja). The subject of these trials, in which
practical interest has been diminished by the abnormal
weather conditions during the summer, and by the age of
certain seeds whose germinative power had been rendered
almost null, was: (1) 23 varieties from the USA; (2) Varieties

provided by European botanical gardens; (3) Varieties
provided by Mr. Rouest; (4) Varieties of Asiatic origin sent
by the Government General of Indo-China and by R.P.
Courtois, director of the Museum of Zi-Ka-Weï.
Mr. Bois concludes as follows: These experiments,
pursued during two consecutive years, one favorable (hot
and dry), the unfavorable (cold and wet), show that there
exist, in addition to the varieties Early Podolia (Sojas hâtif de
Podobé) and Etampes, some varieties of this legume which
can be cultivated in the climate of Paris in ordinary years.
The second part of Mr Bois’ note concerns Asiatic seeds
other than soybeans.
On the other hand, Mr. A. Meunissier sent us a note
about the cultivation trials of soybeans (de Sojas) submitted
by the Society for Acclimatization and conducted by Messrs.
Vilmorin-Andrieux, at the town of Verrières-le-Buisson
(Seine-et-Oise). Overall, the variety named Tokyo Black
(dite Tokio noir) seems to give the most encouraging results.
Mr. de Chapel of Gard [a department in southern
France], to whom we had shipped soybean seeds from
Indo-China, informed us that he had only one plant with
long pods. He succeeded better with seeds from the same
place that he had received directly; they prospered in a clay/
calcareous [limestone] soil.
Finally, as far as the soybean and its numerous varieties
are concerned, Messrs. Ch. and G. [Charles and Gustave]
Rivière confirm their previously voiced opinion concerning
the small economic value of this crop in France and in
northern Africa.
It is a plant that gives very small yields, and an
uncertain crop, which performs poorly in dry seasons and
under irrigation, and in either case its production of seeds
is insignificant or null, however it yields abundant forage.
Cooking the seed requires three hours of strong boiling.
We must always remember that the Society, at least 40
years ago, recommended the cultivation of only one variety
obtained at Etampes by Blavet, president of the Horticultural
Society of that town. It seems that this variety disappeared
long ago.
Note 1. M. Mailles, member of the Council, presided at
the meeting.
Note 2. Piper & Morse (1910, p. 28) state their belief
that Ito San, the most famous early American soybean
variety, was actually the same as the Yellow Etampes,
imported from Vilmorin-Andrieux & Co. See: “The soy
bean: History, varieties, and field studies.” USDA Bureau
of Plant Industry, Bulletin No. 187. 84 p. Dec. 31. Address:
Secretary of the meetings, France.
1118. Piper, Charles V.; Morse, William J. 1923. The
soybean. New York, NY: McGraw-Hill Book Company, Inc.
xv + 329 p. Feb. Illust. Index. 24 cm. Reprinted unrevised in
1943 by Peter Smith Publishers, New York. [563 ref]
• Summary: This classic is the first comprehensive book
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about the soybean written in English, and the most important
book on soybeans and soyfoods written in its time. Contains
an excellent review of the world literature on soybeans and
soyfoods with a 22-page bibliography on soy that is larger
than any published prior to that time (563 references), a good
description of the present status of the soybean worldwide
based on the authors’ extensive contacts, and a great deal
of original information. It quickly became a key source
for people and organizations working with soybeans and
soyfoods in all countries, and a major factor in the expansion
of the soybean in the western world. Because of its scope
and influence, Soyfoods Center considers the year of its
publication to mark the end of the “Early Years” of the
soybean worldwide. It remained in print until about 1986.
Facing the title page is a list of “McGraw-Hill
Agricultural and Biological Publications. Dr. Charles V.
Piper, Consulting Editor.” The authors and titles of twelve
books already published in this series are listed.
Contents: Preface. 1. Introduction: Name of the plant,
origin, literature, use by the Chinese and Japanese, present

importance, future prospects in the U.S., recognition
of the possibilities. 2. The commercial status of the
soybean: Manchuria and China, Japan, Europe, U.S., other
countries, summary of imports and exports of soybeans and
soybean oil. 3. Botanical history of the soybean: History
prior to Linnaeus’ “Species Plantarum” 1753, Linnaeus’
misunderstandings of the soybean, Prain’s elucidation, other
and the correct botanical name.
4. Agricultural history of the soybean: Vernacular
names of the soybean, China, Korea, and Japan, India and
neighboring regions, Cochin China, Malayan region, early
introduction into the United States, later U.S. introductions,
the early introduced varieties (grown in the USA by
1898–Ito San, Mammoth, Buckshot, Guelph or Medium
Green, Butterball, Kingston, Samarow, Eda, Ogemaw or
Ogema), soybean in Europe, varieties grown in Europe
and identification, Hawaiian Islands, Australia, Africa,
Argentina (p. 50), Canada (“Soybeans are grown in very
small quantities in Canada and then usually as a forage
crop”), Philippines, Egypt, Cuba (p. 52), British Guiana,
Mauritius (p. 53), present culture distribution. 5. Culture of
the soybean: Climatic adaptations, soil preferences, water
requirement, preparation of seed bed, time of planting,
methods and rate of seeding, seeding for pasturage, depth
of seeding, inoculation, fertilizer reactions, cultivation,
soybeans in mixtures (with cowpeas, sorghums, Sudan grass,
Johnson grass, millet, corn, or sunflowers and corn).
6. Harvesting and storage of soybeans: harvesting
soybeans for hay, silage, for the seed, seed yields, proportion
of straw to seed, storing seed, separation of cracked from
whole soybean seed, viability of soybean seed, pedigreed,
inspected, registered, and certified seed. 7. Composition
of the soybean: Proportions of stems, leaves and pods,
composition of plant and seed, nutritive and mineral
constituents, forms of nitrogen in soybean nodules, factors
affecting oil content of seed. 8. Utilization of the soybean:
Diversity of uses (a chart, p. 129, shows 59 products that can
be made from soybean seeds, and 6 more that can be made
from soybean plants), soybeans for green manure, pasturage,
soiling, ensilage, hay, straw.
9. Varieties: Japanese classification of varieties,
classification of varieties in Manchuria (3 yellow, 2 green,
3 black), botanical classifications, vital characteristics,
descriptions of important varieties (43 varieties and
7 synonyms), key for identification, breeding and
improvement, genetic behavior, oil content.
10. Structure of soybean seeds. 11. Soybean oil:
Methods of extraction [Manchurian, and solvent], American
oil mills, methods of shipping and marketing, prices,
utilization in soap manufacture, food, paint manufacture,
miscellaneous. 12. Soybean cake or meal: Feeding value,
composition, use for feeding for dairy cows, cattle, swine,
sheep, poultry, digestibility, injurious effects, fertilizer.
13. Soybean products for human food: Food value of the
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soybean, digestibility of the soybean and its products, mature
or dry soybeans, immature or green soybeans (a “nutritious
green vegetable”), soybean flour, digestibility of soybean
flour, soybean bran (p. 225-26), soybean sprouts, soybean
coffee, soybean or vegetable milk [soymilk] (preparation,
composition, residue from the manufacture of vegetable
milk [okara], utilization of soybean milk, condensed
vegetable milk, vegetable milk powder, fermented vegetable
milk), vegetable casein, tofu or soybean curd (names and
brief history, method of manufacture, coagulating agents,
manufacturing yields, digestibility, utilization of bean curd
and manufactured products, bean curd brains or tofu nao, dry
bean curd or tofu khan, thousand folds {chien chang tofu},
fried bean curd {tza tofu}, Fragrant dry bean curd {hsiang
khan}, frozen tofu {kori tofu}, Chinese preparation, various
dishes), natto, hamananatto [hamanatto], yuba, miso, shoyu
[soy sauce], confections. 14. Table dishes of soybeans and
soybean products: mature or dry beans, flour, tofu, sprouts
(86 recipes). 15. Enemies of the soybean: bacterial, mosaic,
fungous [fungus], and nematode diseases, insects, rodents.
This last chapter is a comprehensive review of the literature
on soybean diseases and insects published before 1922.
The Preface begins: “The soybean, also known as soya
or soja bean, has assumed great importance in recent years
and offers far-reaching possibilities of the future, particularly
in the United States. It is, therefore, desirable to bring
together in a single volume the accumulated information
concerning this crop...
“The aim has been to present the information so as
to make it useful from both agricultural and commercial
standpoints, not omitting, however, much that is mainly of
historical or botanical interest...”
The introduction begins: “There is a wide and growing
belief that the soybean is destined to become one of the
leading farm crops in the United States.”
Note 1. C.V. Piper lived 1867-1926. Note 2. This is the
earliest English-language document seen (July 2003) that
uses the term “soybean bran” to refer to soy bran.
Note 3. This is the earliest document seen (July 2003)
in which Piper or Morse describe natto, Hamananatto
[Hamanatto], yuba, or miso.
Note 4. This book was published by March 1923 (See
Ohio Farmer, 10 March 1923, p. 313).
Note: The word “Russia” appears on 3 pages of this
book in connection with soybeans: p. 18 (in 1912, 1913,
and 1914 Russia imported soybeans, soybean cake, and
soybean oil), p. 54 (cultivated in “southern Russia {Podolia,
Samarow}”), p. 227 (“In Japan and southern Russia soybean
coffee is prepared and put up in small packages for the
market”).
Note 1. The terms “Soviet Union” or “USSR” do not
appear in this book–even though the Soviet Union was
established in Dec. 1922.
Note 2. Podolia is in today’s Ukraine. Address: 1.

Agrostologist; 2. Agronomist. Both: United States Dep. of
Agriculture, Washington, DC.
1119. Read, Bernard E. comp. 1923. Botanical, chemical,
and pharmacological reference list to Chinese materia
medica. Peking, China: Printed by the Bureau of Engraving
and Printing. v + 38 p. Feb. 28 cm.
• Summary: Contents: Chemical and pharmaceutical
references (45 entries; p. i-ii). Botanical literature (17 entries;
p. iii). Bibliography of materia medica and medical botany
other than cited in this reference list (47 entries; p. iv-v).
Note: For these first three parts, column 1 is the abbreviation;
column 2 is the full title.
The rest of this book consists one long table (p.
1-38) composed of four columns. (1) Chinese names
(The name of each materia medica substance written in
Chinese characters). (2) Romanized Wade (The WadeGiles romanization of the Chinese name; the table is sorted
alphabetically by this column). (3) Botanical references
(such as the scientific name of a plant, or terms like “soy
oil,” “rice congee,” or “rice gruel”). (4) Chemical & pharm.
references (Abbreviations of references to documents
containing information about this plant or other substance).
Chiang Yu–Soy oil appears on p. 3. References: (1)
USDA Office of Experiment Stations, Bulletin No. 68, p.
36 (1899). (2) Stuart, G.A. 1911. Chinese materia medica,
Shanghai. (3) J. of the College of Agriculture, Tokyo
Imperial University 1:97 (16 June 1909). (4) J. of the College
of Agriculture, Tokyo Imperial University 1:89 (16 June
1909).
Huang Ta Tou–Glycine hispida [The yellow soybean]
appears on p. 11. References: (1) Matsumura, J. Shokubutsumei-i, Tokyo, 1915. (2) China Medical Journal 35:247
(1921). (3) Martindale and Wescott, Extra Pharmacopoeia,
London, 1921, p. 824, 1913. (4) Pharmaceutical Journal
(London), II, p. 120, 1913. (5) Loureiro, J. Flora cochinensis,
1790, vol. II, 1844, 1912. (6) Pharmaceutical Journal
(London), II, p. 154 (1912). (7) USDA Office of Experiment
Stations, Bulletin No. 68, p. 33 (1899). (8) Wehmer, C. Die
Pflanzenstoffe, Jena, 1911, p. 362.
Pai Tou–Soja hispida [The white soybean] appears on
p. 11. References: (1) Stuart, G.A. 1911. Chinese materia
medica, Shanghai. (2) Wehmer, C. Die Pflanzenstoffe, Jena,
1911, p. 362. (3) American J. of Physiology 19:468 (1907).
(4) J. of the American Chemical Society 20:419 (1898).
Ta Tou–Glycine hispida M. [The soybean] appears on
p. 11. (3) Bretschneider, E. Botanicon sinicum, 1881, 1892,
1895. (4) Giles, H.A. A Chinese-English dictionary, 1892
Ta Tou Ch’in–Bean relish appears on p. 30. No
references.
Ta Tou Huang Chüan–Bean sprouts appears on p. 30–
References: (1) Stuart, G.A. 1911. Chinese materia medica,
Shanghai. (2) USDA Bureau of Plant Industry, Bulletin No.
107 (?), p. 28. (3) China Medical Journal 35:247 (1921).
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Note 1. The references in this book are very cryptic and
hard to understand, even after careful analysis. The book also
contains quite a few typographical errors, inconsistencies,
and mistakes.
Note 2. Other interesting substances mentioned in this
book are: Mung beans (p. 4; Phaseolus mungo). Laminaria
and Sargassum (p. 7, 15; types of sea vegetables, like
kombu). Amarantus (p. 9). Sesame seeds (p. 10; Sesamum
indicum). Fermented nonglutinous rice (p. 12). Job’s tears
(p. 12; Coix lachryma). Kudzu (p. 13; Pueraria hirsuta).
Daikon (Raphanus sativus). Umeboshi plum (p. 19; Prunus
mume). Address: Dep. of Pharmacology and Physiological
Chemistry, Peking Union Medical College.
1120. Tabor, Paul. 1923. Soy beans for Georgia. Georgia
State College of Agriculture, Extension Circular No. 90. 4 p.
Feb.
• Summary: Contents: Introduction. Principal varieties for
Georgia. Additional varieties. The effect on the soil. Planting.
Cultivation. Harvesting. The “four varieties believed to be
best for Georgia are the Laredo and O-too-tan for hay; the
Mammoth Yellow and Southern Prolific for seed.” “The
Mammoth Yellow and Southern Prolific soy beans both are
bushy and have rather coarse central stems. The seed of
both are yellow and about equal in size. These varieties are
adapted primarily to the northern part of the state.
“Their value will be mainly in producing seed. For this
purpose, the Southern Prolific has given better results in
small plats. Mammoth Yellow has been used for hay in the
past, but it is believed either Laredo or O-too-tan is superior
for this purpose.”
Additional varieties: Early varieties–Ito San Yellow,
Haberlandt, Virginia. Medium varieties–Acme, Edwards [sic,
Edward], Brown, Black. Late variety–Biloxi.
A table titled “Results of tests with soy beans at Athens,
Georgia” (p. 3) lists each of the 12 varieties mentioned
above. For each variety it gives: Years grown, yield of hay in
tons per acre, yield of seed in bushels per acre. Biloxi gave
the highest hay yield at 2.00 tons/acre. Southern Prolific
gave the highest seed yield at 23.81 bu/acre. A photo shows a
Laredo soy bean vine.
Note: This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Southern Prolific. Address:
Assoc. Prof. of Agronomy, Athens, Georgia.
1121. Wisconsin Agricultural Experiment Station, Bulletin.
1923. Soybeans as an important Wisconsin crop. No. 352. p.
41-42. Feb.
• Summary: This section states: “The soybean seems
destined to become a crop of considerable economic
importance in Wisconsin. A great deal of interest has been
aroused in recent years in the growing of this crop, especially
among the farmers on light and sandy soils. Some of them
are now depending almost wholly for their silage, hay, and

concentrated feeds on the soybean plant. For the beginner on
light Jack-pine soils especially, this crop is an important one,
because it grows well under these conditions and it can be
put to a great variety of uses.
“Experimental work with soybeans during the past year
under the direction of B.D. Leith (Agronomy) has been
confined very largely to the selection of the most satisfactory
strains for seed production with some attention also given
to the growing of the crop for hay. As a result of the
experimental work at Madison, it appears that the Manchu
variety (Wisconsin Ped. No. 39) has on the whole given the
most satisfactory yield, an average of 21.7 bushels being
obtained during the past year and an average of 20.9 bushels
for the past five years. In growing the plant for hay, a yield
of 4.2 tons per acre was obtained from seedings at the rate of
two bushels per acre with a grain drill. Ordinarily, however,
considerable difficulty is experienced with the curing of
soybean hay, and work on this subject will be continued.
“Due to the rapid increase in soybean acreage in the
state, an unusually large supply of seed has been produced.
In former years there was considerable demand from
surrounding states for seed, but as considerable quantities
of this crop are now grown in these states the market
demand for our surplus seed is limited. There will remain
a considerable need of seed for seeding purposes, but other
than a seed outlet must sooner or later be developed.
“Flax seed production in the West is gradually declining,
due largely to the ravages of the wilt disease. The problem
of the adaptability of soybean oil as a substitute has been
given much attention and much effort has been made by
both the agronomy and genetics departments to improve the
oil qualities of the soybean. To some extent soybean oil is
now used in industry. Several mills have been established
in neighboring states, but at present the oil interests are
somewhat reluctant to establish the milling industry in
Wisconsin. One of the problems has been to dispose of the
soybean meal, which is a by product remaining after the
oil is expressed. Experiments have shown that this soybean
meal has a feeding value about equal to that of linseed meal.
In dairy states, such as Wisconsin, it seems probable that it
should not be very difficult to dispose of this by-product,
and it is possible that a satisfactory outlet for our surplus of
soybeans may be obtained through the oil industry.”
1122. Morse, W.J. 1923. Re: Soybean varieties grown at
Arlington Experimental Farm. Manchu available in Illinois.
Letter to J.C. Hackleman, Illinois Agric. Exp. Station,
Urbana, Illinois, March 1. 2 p. Typed, without signature
(carbon copy).
• Summary: Morse apologizes for the delay in getting the
promised varieties to Hackleman. He did not forget. The man
who is in charge of sending them has been sick for most of
the past three months. “Our varieties of soybeans are kept at
the Arlington Experimental Farm... I will endeavor to send
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you a full collection of the varieties in the near future.”
“In your letter concerning the status of the soybean seed
situation in Illinois, I note that your State is practically sold
out on Manchus. Quite recently, Mr. C.H. Clark, of Ligonier,
Indiana, called at the office, and, in talking with him, I
learned that he had quite a quantity of good Manchu seed.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #6–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
1123. Morse, W.J. 1923. Re: Important soybean varieties
grown in the United States. Letter (memorandum) to R.A.
Oakley, Forage Crop Investigations, Washington, DC, March
2. 8 p. Typed, with signature on USDA letterhead.
• Summary: “Dear Mr. Oakley: With reference to the
attached letter from Dr. Galloway, requesting memoranda
touching important accomplishments in the matter of forage
crop introductions, I am submitting herewith the following
data on soybean varieties. In my talk with Dr. Galloway
some time ago, he advised that he would like to have a
list of varieties that are now out in trade, giving the S.P.I.
number, date of introduction and source, and brief mention
of the section to which the variety is specially adapted and
its importance in that section. In the data submitted I have
followed out this suggestion.”
This one-page letter is followed by a seven-page
typescript dated March 5, and titled “Varieties of soybean
introductions through the Office of Foreign Seed and Plant
Introduction that have become of economic importance in
the U.S.” The following varieties are discussed: Arlington,
Aksarben, Austin, Auburn, Barchet, Biloxi, Black Eyebrow,
Chernie, Chestnut, Chiquita, Columbia, Dunfield, Ebony,
Elton, Easy Cook, Habaro, Haberlandt, Hoosier, Hahto,
Laredo, Lexington, Manchu, Mandarin, Merko, Midwest,
Morse, Peking, Pinpu, Shanghai, Southern Prolific, Tokio,
Virginia, Wea, Wilson, Wilson-Five, Yokotenn, Wisconsin
Black.
The entry for Arlington is typical: “S.P.I. # 22899;
introduction from Paotingfu, China, 1908. An excellent
forage variety grown to a slight extent in parts of Ohio,
Indiana, and Missouri.”
Note: This list is quite different from that which
appeared in The Soybean, by Piper and Morse (1923, p. 16272).
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box

92–Morgan-Morse. Folder–Morse, W.J.–#3 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
1124. Ostrander, W.A. 1923. Re: Soybean prices in
Indiana. Thoughts upon reading The Soybean, by Piper
and Morse. Letter to W.J. Morse, Agronomist, Forage Crop
Investigations, USDA, Washington, DC, March 2. 1 p.
Typed, with signature on letterhead.
• Summary: On Feb. 17 Morse wrote Prof. Ostrander: “Quite
recently it was called to my attention that farmers in Indiana
and Illinois have an over-production of soybean seed as a
result of the prospects of oil mills taking the seed, and that
the farmers is unable to sell his crop at a price that will return
him a profit.”
Ostrander replies: “Dear Morse:... The present price
of soybeans in Indiana is from $2.50 to $3.50 a bushel, so
I think you see we do not have an over-production in this
state this year. We are buying some seed in Illinois at $2
per bushel, so I guess they have enough. The oil mills did
get beans early in the season for $1 to $1.25. None of our
farmers feel they produced at a loss, and our acreage is going
to be limited only by the amount of seed available.
“Just before I was taken sick, the publishers sent me
a copy of your book and I want to thank you for it. It is a
mighty good one and I got a lot of mighty good information
out of it. Everybody around here has been reading it, and I
expect 40 or 50 have come in to Indiana since the different
people have seen my copy. Keep me informed regarding
the status of the Manchu proposition; also anything new on
mottling.
“Hoping that you will be out this way before long,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#10.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Assoc. in Soils and Crops
Extension, Purdue Univ., Dep. of Agricultural Extension,
Lafayette, Indiana.
1125. Morse, W.J. 1923. Re: Soybean varieties. Letter to
W.A. Ostrander, Indiana Experiment Station, Lafayette,
Indiana, March 6. 1 p. Typed, without signature (carbon
copy). [1 ref]
• Summary: “In regard to the Manchu, I expect to send you
shortly samples of seed of improved strains with the black
hilum, with which I have been working at Arlington Farm
[Virginia] for the past two or three years. I am also going to
send you packets of seed of the mottled Midwest and Ito San,
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concerning which plans were made for each member of the
Nomenclature Committee to make a study of and report at
the annual meeting in Chicago this year.
“Your comments on the soybean book are greatly
appreciated by Dr. Piper and myself.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#10.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
1126. Mark, P. Lewis. 1923. Soybeans have many
differences. Ohio Farmer 151:313. March 10.
• Summary: A small table shows the protein and oil content
of the following soy bean varieties: Manchu, Black Eyebrow,
Hamilton, Ito San, and Mongol (now called Midwest).
Black Eyebrow has the highest protein content (40.81%) and
Hamilton has the highest oil content (19.70%).
“Considering in this connection that the Manchu,
Hamilton and Black Eyebrow are among the heaviest
yielders of seed in the Corn Belt it is easy to account for their
deserved popularity. But some other varieties show a much
wider range in the percentage of constituent elements than
those given above. Piper and Morse in their new treatise on
“The Soybean,” just off the press, state that a range of from
12 to 24 percent fat and from 30 to 46 percent protein was
shown in analyses of over 500 distinct sorts made by the
U.S. Department of Agriculture.”
Note: This is the earliest document seen (one of two
documents, Nov. 2020) that mentions the soybean variety
Hamilton. Address: Franklin County, Ohio.
1127. Los Angeles Times. 1923. Arizona university reports on
tests. March 11. p. IX10.
• Summary: “Tucson–A.B. Ballantyne, acting Director
of Extension Service, University of Arizona,” recently
announced the results of experiments and field investigations
by the university’s agronomy department:
“(1)... Artificial inoculation of many legumes, such as
vetch, cowpeas, soybeans, sweet clover and alfalfa, does pay
on the Yuma Mesa.”
“(3) Of the more than twenty varieties of soybeans
regularly sold on the market, the Tootan [O-too-tan] variety
is the best for green manure or cover crop purposes in the
Salt River, Yuma, or similar valleys.”
“(5) It is not practical to attempt to grow either soybeans
or cowpea seed for commercial purposes in the lower
irrigated valleys of this state.”
Also discusses: Tepary beans, Mexican corn, cotton,
wheat, and Rhodes grass.

1128. Hackleman, J.C. 1923. Re: Soybean varieties for
inoculation studies. Letter to W.J. Morse, Bureau of Plant
Industry, USDA, Washington, DC, March 22. 1 p. Typed,
with signature on letterhead.
• Summary: “I am sorry that there was some
misunderstanding regarding our cooperative work with
soybeans this year. We wanted the 100 pounds samples of the
varieties to use for our preliminary inoculation studios in the
green house. Then we proposed to follow these out into the
field and study the inoculation there.
“The thing that I had in mind regarding the larger
samples was that you furnish us perhaps thirty pounds of the
Virginia, Wilson-Five, Peking, and Haberlandt. We would
use the Virginia, Wilson-Five and Haberlandt in southern
Illinois. We would furnish from here the 13-19, the Manchu,
and Midwest, for the entire state. In central Illinois we would
use the Peking.”
“We are having a great deal of interest in counties that
have never had soybean demonstrations and inasmuch as we
are going to conduct inoculation studies along with the plots,
I believe we are going to get a great deal of information.
“Of course these variety demonstrations will all be
supplemented with local varieties such as the Hamilton, the
Ebony, the Hurrelbrink, etc.”
Note: On Feb. 23 Hackleman wrote Morse that he would
be conducting the soybean inoculation studies with Prof.
O.H. Sears, Div. of Soil Biology, Dep. of Agronomy, Univ.
of Illinois.
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Hurrelbrink.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #6–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
1129. Garner, W.W.; Allard, H.A. 1923. Further studies in
photoperiodism, the response of the plant to relative length
of day and night. J. of Agricultural Research 23(11):871-920.
March. [23 ref]
• Summary: “In an earlier paper (1920) considerable data
were presented tending to show that the length of day
exercises a remarkable regulatory action in initiating or
inhibiting sexual reproduction in plants. In a number of
species studied it was found that ordinarily the plant can
attain the flowering and fruiting stages only when the length
of day falls within certain limits, so that in such cases
flowering and fruiting occur only at certain seasons of the
year. In this respect some species and varieties respond to
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relatively long days while others respond to short days.
Moreover, some plants are much more sensitive to change in
length of day than are others.”
Results reported in this article confirm the results of
earlier investigations.
Page 882: “It has been found, also, that the size of the
individual seed is influenced by the relation of the prevailing
light period to the respective optimal period for vegetative
and reproductive development. The data presented in Table
III throw light on this question. It is seen that in the early
variety of soybeans, Mandarin, which fruits readily in the
longest days of summer, shortening the light period to 12
hours or less reduced the size of the seed and restoring the
plant to the full summer daylight period after flowering had
occurred tended to offset the unfavorable influence of the
previous exposure to 5 hours of light daily. With the later
varieties, requiring shorter days for flowering, the results are
quite different. For these a 12-hour exposure gives decidedly
larger seeds than the full day length of summer and for the
Tokyo and Biloxi a 7-hour day gives fully as large seed as a
12-hour day. A 5-hour light period till flowering, followed by
exposure to the full day length, reduced the size of the seed
markedly in all except the early variety. A midday period
of darkness acted unfavorably. All these data harmonize
with previous results on the action of regulated day lengths
in initiating or inhibiting flowering and fruiting in these
varieties of soybeans.”
Page 884: “A similar experiment was undertaken
with Biloxi soybeans. The seed, sown in 12-quart buckets,
germinated July 2, and at the outset all seedlings were
exposed to a 10-hour day. Beginning July 6 one lot of
seedlings was transferred each succeeding day to permanent
outdoor conditions, the last lot being transferred July 25. The
results are shown in Table IV. The response to the change
in the light period is similar to that of Cosmos. Here, again,
10 days’ exposure to short-day conditions was the minimum
for inducing flower formation. All plants thus responding
also flowered again at the normal time for the variety in
early fall as a result of the natural shortening of the day. It
will be observed that although flowering was successfully
accomplished where the soybeans were exposed to the 10hour day for 10 to 20 days no fruits were developed, a fact
which is regarded as important. Although the blossoms
appeared to be normal it seems that under the influence of the
long-day exposure even the stimulus of fertilization was not
sufficient to permit development of the seed. Beginning with
an exposure to the 10-hour daily light period for 11 days the
fruits in increasing numbers were successfully developed.”
Page 905: “The results of tests with five varieties of
soybeans will illustrate the fact that exposure to a definite
light period results in rapid senescence and death in annuals.
The varieties known as Mandarin, Peking, Tokyo, Biloxi,
and Otootan were planted May 31 to June 1 in boxes and
germinated June 4 to 6. They were exposed to day lengths

of 10, 11, 12, 13 hours, and to the natural length of day of
summer. For comparison, a lot of each variety also was
given 10 hours of light daily of low intensity by means of a
shade of cheesecloth. The principal results of the tests are
presented in Table VI. On September 8 the seed pods of all
varieties were fully matured and dry under all reduced day
lengths, but only those of the Mandarin variety had matured
under the natural length of day. Under the shorter light
period all varieties flower at practically the same time; but
as the light duration is increased the dates of flowering draw
apart, and under the full summer day length the differences
in time of flowering become very great. As to the advance of
senescence following the flowering and fruiting stages two
facts are brought out in the table. It is evident that the rate at
which Senescence advances in a given variety depends on
the duration of the light period and, also, it is evident that the
optimal light period for advance of senescence differs with
the variety. For the earlier varieties, Mandarin and Peking,
it appears that the optimal period is approximately 13 hours,
while for the very late varieties, Biloxi and Otootan, the
optimal is 11 to 12 hours. The Tokyo seems to be better able
to resist the advance of senescence than the other varieties.
The Peking is particularly responsive to a definite light
exposure in this respect and under the 13-hour day began
shedding its leaves early in August.”
Table 3 (p. 882): “Effect of length of daily light period
on the size of seed in different varieties of soybeans.” The
average weight of 500 seeds was measured for the soybean
varieties Mandarin Peking, Tokyo, and Biloxi.
Table 4 (p. 884): “Effect of transferring Biloxi soybeans
at intervals of one day from a 10-hour light exposure to the
full daylight period of summer.”
Table 8 (p. 906): “Behavior of different varieties of
soybeans planted May 31 to June 1 and grown under daily
light exposures of different lengths.” Address: 1. Physiologist
in Charge; 2. Physiologist. Both: Tobacco and Plant Nutrition
Investigations, Bureau of Plant Industry, USDA.
1130. Hamilton: New U.S. domestic soybean variety.
Synonym: Ohio 9035 (Piper & Morse 1923, Morse 1927).
1923. Seed color: Brown or auburn (reddish brown).
• Summary: Sources: Mark, P. Lewis. 1923. “Soybeans
have many differences.” Ohio Farmer. 151:313. March 10.
A small table shows the protein and oil content of 5 soy
bean varieties, including Hamilton, which has the highest
oil content (19.70%). Since Hamilton is one of the heaviest
yielders of seed in the Corn Belt, it deserves its popularity.
Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Co. xv + 329 p. March.
See p. 165. “Introduced by the Ohio Agric. Exp. Station as
Ohio 9035. Plants stout, erect, maturing in about 125 days;
pubescence tawny; flowers purple, 50 to 55 days to flower;
pods brown, 45 to 55 mm. long, 10 to 11 mm. wide, 6 to 7
mm. thick, 2-3 seeded, shattering little; seed brown, 9 to 10
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mm. long, 7 to 8 mm. wide, 5 to 6 mm. thick; hilum brown;
germ yellow; oil 19.2%; 123,800 to the bushel.”
Park, J.B. 1924. “Varieties of soybeans for Ohio.” Ohio
State University, Extension Service, Crop Talk No. 8. 4 p.
March. See p. 2 and 4. Hamilton is stated as a desirable
variety for pasturing with lambs in corn because of its
abundant foliage. It was introduced by the Ohio Agricultural
Experiment Station.
Morse, W.J. 1927. “Soy beans: Culture and varieties.”
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 9.
“Ohio 9035.–The same as Hamilton.” Address: USA.
1131. Hamilton, T.S.; Uyei, N.; Baker, J.B.; Grindley,
H.S. 1923. The quantitative determination of amino acids
of feeds. II. The amino acids of linseed meal, wheat bran,
soy beans and red clover hay. J. of the American Chemical
Society 45(3):815-19. March. [16 ref]
• Summary: “The Van Slyke method for the determination
of certain amino acids is limited in its application to pure
proteins, solutions of practically pure proteins or protein
substances comparatively free from carbohydrates, fiber,
fats, etc. A method for the direct application of the Van Slyke
method to the analysis of feeds has been designed in this
Laboratory and applied to the determination of amino acids...
of linseed meal, wheat bran, soy beans, and red clover.”
The authors conducted 4 complete analyses of Medium
Early Yellow soy beans containing 6.791% of nitrogen.
Table I (p. 817) shows the “Distribution of nitrogen in the
common feeds–Expressed as percentage of total nitrogen
of the feed” for 13 feeds. Soy beans: Total basic N 28.94.
Ammonia N 9.38. Humin N 2.87. Arginine N 15.70. Cystine
N 1.46 Histidine N 5.60. Lysine N 6.18. Mono-amino acid
N. Amino N in filtrate from bases 48.28. Proline, oxyproline,
tryptophan, etc. Non-amino N in filtrate from bases 2.43.
Ether-soluble N 2.16. Alcohol-soluble N 0.58. Non-protein
N soluble in cold 1% CCl3.CO2H in filtrate from colloidal Fe
5.55. N lost in method of analysis 2.23. Total 100.53.
“Summary: 1. The Van Slyke method... can be used
with as high, or very nearly as high, a degree of accuracy in
estimating the amino acids of feeding stuffs as in the analysis
of pure proteins.” The results so obtained represent the true
amino acid content better than those obtained by the analysis
of extracts. Address: Dep. of Animal Husbandry, Univ. of
Illinois.
1132. Hurrelbrink: New U.S. domestic soybean variety.
1923. Seed color: Yellow (straw), hilum dark brown.
• Summary: Sources: Hackleman, J.C. 1923. Re: Soybean
varieties for inoculation studies. Letter to W.J. Morse,
Bureau of Plant Industry, USDA, Washington, DC, March
22. 1 p. “Of course these variety demonstrations will all be
supplemented with local varieties such as... the Hurrelbrink,
etc.”
Thatcher, L.E. 1923. “The status of the soybean crop

in Ohio.” Ohio Agric. Exp. Station, Monthly Bulletin. 8(34):59-64. March/April. Whole nos. 87-88. See p. 64.
“Relazione su l’attività della stazione nel biennio 19221923 [Report on the activities Bari Agricultural Station for
the years 1922-1923].” 1924. Bari, Italy: Stazione Agraria
Sperimentale–Bari. 148 p. See p. 74. This Italian-language
document States that the Hurrelbrink soybean variety was
grown in Italy in 1922.
Mumford, H.W. 1926. “A year’s progress in solving
some farm problems of Illinois.” Illinois Agric. Exp. Station,
Annual Report 39:1-184. For the year ended June 30, 1926.
See p. 31.
Hackleman, J.C.; Sears, O.H.; Burlison, W.L. 1928.
“Soybean production in Illinois.” Illinois Agric. Exp. Station,
Bulletin No. 310. p. 465-531. June. See p. 521. “Probably a
selection of Haberlandt made in 1902 by Frank Hurrelbrink
[a pioneer soybean grower in Illinois] of Taylorville,
Christian county, Illinois. A medium-late (125-day) seed type
of bean which seems well adapted to soils of medium to low
fertility. Well-suited for seed production in south-central and
southern Illinois.”
Stewart, C.L.; Burlison, W.L.; Norton, L.J.; Whalin,
O.L. 1932. “Supply and marketing of soybeans and
soybean products.” Illinois Agric. Exp. Station, Bulletin No.
386. p. 425-544. Dec. See p. 443. “Frank Hurrelbrink of
Taylorville, Christian county, known because of his work
with the Hurrelbrink variety of soybean, started his work in
1897. He has grown soybeans continuously since that time,
experimenting with many varieties.”
Morse, W.J.; Cartter, J.L. 1937. “Improvement in
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89.
For the year 1937. See p. 1188. Selection by Hurrelbrink,
Illinois, 1902.
Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture
and varieties.” USDA Farmers’ Bulletin No. 1520 (Revised
ed.) 39 p. Nov. See p. 11. “Hurrelbrink–Selection from the
Haberlandt variety made by Frank Hurrelbrink, Taylorville,
Illinois, in 1902. Maturity, about 125 days; pubescence,
tawny; flowers, purple, appearing in 50 to 55 days; pods,
two- to three-seeded; seeds, straw yellow with dark-brown
hilum, about 2,800 to the pound; oil, 19.01%; protein,
43.50%.”
Hackleman, J.C. 1944. “Soybeans in Illinois–Review
and preview.” In: Univ. of Illinois, College of Agriculture,
ed. 1944. Report of the First Soybean Processors’
Conference, Urbana, IL. 51 p. See p. 28-32. Feb. “Frank
Hurrelbrink of Taylorville, Christian County, secured a few
seeds of each of three or four varieties at the Experiment
Station in 1904. He has been a true pioneer in his work
on this crop. In fact we have, for years, had a variety of
soybeans known as Hurrelbrink, which was selected by Mr.
Hurrelbrink from the start and which he obtained from the
Experiment Station in 1904. This is one of the first varieties,
if not the first, selected in Illinois because of its peculiar
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adaptation and qualities for certain areas.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 12-13. Hurrelbrink is in the USDA
Germplasm Collection. Maturity group: IV. Year named or
released: by 1923. Developer or sponsor: Frank Hurrelbrink,
farmer, Taylorville, Illinois. Literature: 11. Source and other
information: Selected from ‘Haberlandt’ in 1902. Prior
designation: None. Address: USA.
1133. Meunissier, A. 1923. Observations faites sur les
Sojas chez MM. Vilmorin-Andrieux à Verrières-le-Buisson
(Seine-et-Oise) [Observations on soybeans at MM. VilmorinAndrieux & Co. at Verrières-le-Buisson in Seine-et-Oise].
Revue d’Histoire Naturelle Appliquee 4(3):93-94. March. [1
ref. Fre]
• Summary: “In 1922, we cultivated a collection of 25
varieties of soybeans, of which 23 were received from the
USA via the National Society for Acclimatization. The
varieties which seemed the best for our climate that year
were Oto San [Ito San], Manchu, Peking, Guelf [Guelph],
Black Eyebrow, Early Brown, Mandarin, Wisconsin Early
Black, and Chiquita (provided by USDA, Washington,
DC) and Tokyo Black, a variety already cultivated in the
region of Paris. This year we received a more important
collection of 47 varieties was received as follows: 20
from last year’s harvest at Verrières of which 19 were
from USDA in Washington, DC; 2 from the agricultural
station at Wageningen, Netherlands (Yaskioka chiuriu,
and O Yachi); 3 from our correspondents in the southwest
of France (originally from America); 7 from Indochina
(Tonkin, Cochinchine, and Cambodia) via the Society for
Acclimatization (they didn’t grow); 11 from the experiment
station at Buitenzorg (Indonesia); 4 from the botanical
gardens at Montpellier (south France; Soja), Goettingen
(Germany; Soja nigra), and Amsterdam (Netherlands;
Sangora).”
1134. Piper, Charles V.; Morse, William J. 1923. Mature or
dry soybeans (Document part). In: Piper and Morse. 1923.
The Soybean. New York: McGraw-Hill. xv + 329 p. See p.
221.
• Summary: “Many schools of cookery and domestic science
and the United States Department of Agriculture have shown
that the dry or mature soybeans can be used satisfactorily
after the manner of navy or other beans. Though the flavor,
which differs with the variety, is not very prominent,
soybeans are very palatable. The lighter colored varieties,
yellow and green, are best for food, as the dark ones usually
have a stronger, less pleasant taste; however, some of the
light brown varieties have a very agreeable flavor.
“Because of their high fat content and compact texture,
most varieties of soybeans do not cook soft so readily as
the navy or field beans. The method of cooking, however,

may cause the beans to remain hard and tough. If cooked
properly, soybeans do not require much longer soaking
and cooking than the ordinary beans. One variety, the
Easycook, has been found by the Department of Agriculture
to cook fully as soft as the navy bean in less time after the
preliminary soaking of 12 hours. Experiments with a large
number of varieties have shown that the time required for
cooking the beans tender varies to a considerable extent with
the variety. The Haberlandt requires less time to cook tender
than the Mammoth Yellow. When boiled, the beans can be
used for baked beans, soups, croquettes, loaf, and many other
dishes. In China the dried beans are soaked in water and
roasted, this product being eaten after the manner of roasted
peanuts.”
Note: See also pages 259-66 for recipes (developed by
the USDA) calling for mature and dried soybeans.
1135. Piper, Charles V.; Morse, William J. 1923. Introduction
of the soybean to Europe (Document part). In: Piper and
Morse. 1923. The Soybean. New York: McGraw-Hill. xv +
329 p. See p. 45-47.
• Summary: “The soybean has been grown experimentally
at least in most of the European countries but in general the
climatic conditions are not well suited to its culture. Some
measure of success has been had however in south Europe,
but the crop has never become of much importance.
“France: Paillieux (1880) has traced in detail the records
of early attempts to introduce the culture of the soybean
into France. Packets of soybean seeds from missionaries in
China were received at the Jardin des Plantes, Paris, in 1739
and at frequent later dates beginning with 1834. The plants
were very probably grown at the botanical garden since
1740, certainly so in 1779, and from 1834 to 1880 without
interruption. In 1821, an unusually warm season, a Chinese
variety had matured seed at Champ-Rond near Etampes.
Beginning with 1855 the Société d’Acclimatation distributed
numerous packets of seed, but did not succeed in establishing
a permanent culture of the plant. In 1868 M. Chauvin
cultivated several varieties at Cote d’Or, and the culture there
has since continued. In 1874 the Society of horticulture of
Etampes began experiments that continued until 1880. In
1879 a Chinese variety matured well at Marseilles. In 1880
Vilmorin-Andrieux & Company introduced into France one
of the varieties tested by Haberlandt in Austria, which variety
has proven well adapted to French conditions. This variety is
presumably that now known in France as ‘Yellow Etampes’
which is the same as that known in the United States as ‘Ito
San.’
“The soybean is now rather widely grown in France but
apparently is not an important crop. No definite statistics
of its culture seem to have been published. Presumably it
is grown more as a garden vegetable than as a field crop.
Apparently only four varieties were cultivated in France
before 1910 namely: Yellow Etampes (= Ito San); Early
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Black from Podolia (= Chernie); Brown (= Ogemaw); and
Extra Early Black (= Wisconsin Black). All of these are short
season varieties, indicating that the later sorts will not mature
in France.
“Italy: The cultivation of the soybean in Italy dates from
about 1840. [Question: What is the source of this date?] At
the present time it is grown sparingly in the compartments of
Liguria, Emilia, Marches, and near Naples. In no part of Italy
does it seem to be a crop of prime importance.
“Austria and Germany: A great impetus was given to
the culture of the soybean in Europe by the experiments of
Prof. Friedrich Haberlandt (1878) of Vienna, in 1875 and
subsequent years. Haberlandt obtained seed of nineteen
varieties at the Vienna exposition in 1873. These were as
follows:” Five yellow-seeded, three black-seeded, three
green-seeded, and two brown-red-seeded varieties from
China. One yellow-seeded and three black-seeded varieties
from Japan. One black-seeded variety from Trans-Caucasia.
One green-seeded variety from Tunis.
“Of these only four varieties matured at Vienna in
1875, namely, two yellow-seeded, one black-seeded and one
brown-red-seeded, all from China. The black-seed sort was
so late that it matured but few seeds. Of the other varieties
some did not even come into bloom, while the remainder
produced blossoms or young pods too late in the fall to
mature.
“In 1876 the two yellow and the brown varieties were
tested by cooperators in Hungary, Bohemia, Steirmark
[Steiermark, Austria], Bukowina [an area divided between
Romania and the USSR after 1945], Moravia, and Silesia,
favorable results being secured in each case.
“In 1877 seeds of all four varieties were distributed to
148 cooperators, mostly in Austria-Hungary, but some in
Germany and Russian Poland, and one each in Switzerland
and Holland. Most of the tests gave promising results.
“Haberlandt (1878) published the results of his
investigations in much detail, and his results had great
influence in stimulating further investigations. All of the
varieties that Haberlandt was able to mature were short
season varieties, which in general are far less productive than
later sorts.
“England: According to Aiton (1812) the soybean
was grown as early as 1790 at the Royal Botanic Gardens,
Kew, but merely as a botanical curiosity. The soybean has
apparently never been grown as a crop in England, where
indeed only the earliest varieties would be expected to
mature.
“Investigations on the adaptability of the soybean have
been carried on by Dr. J.L. North of the Royal Botanic
Gardens during recent years. Early varieties were introduced
from numerous sources. With careful selections two or three
quite promising early strains have been obtained which
mature fully and give good yields of seed under English
conditions.”

1136. Piper, Charles V.; Morse, William J. 1923. Soybean
varieties grown in Europe and the identifications of those
grown by Haberlandt (Document part). In: Piper and Morse.
1923. The Soybean. New York: McGraw-Hill. xv + 329 p.
See p. 47-49.
• Summary: “Seeds of soybeans were secured by the U.S.
Department of Agriculture from various European sources,
including five packets from Dr. E. Von Tschermak of
Vienna, said to be the progeny of those used by Haberlandt
in his experiments. These were tested one or more years at
Arlington Farm, Virginia, and their identities established as
follows:
“Samarow: Seed obtained from Dammann & Co.,
Naples, Italy, No. 224411, and identical with No. 17260,
which last was introduced by Thorburn & Co. [of New York]
from Italy. Also No. 01597 from Von Tschermak, Vienna,
said to be one of Haberlandt’s varieties, but this is probably
an error as Haberlandt mentions no green-seeded sort that
matured in his experiments.
“Etampes: Seed from Vilmorin-Andrieux & Co., Paris,
France, No. 21818, proved identical with Ito-San. Also
advertised by other Europeans, usually as Yellow Etampes.
“Wisconsin Black: Seed was received from VilmorinAndrieux & Co. as ‘Early Black from Podolia,’ No. 21757
and No. 21756; from Haage & Schmidt, Erfurt, Germany,
as No. 22321; from Dammann & Co., as ‘Black,’ of
Haberlandt’s experiments; and No. 5039 from VilmorinAndrieux as ‘Extra Early Black Seeded.’ This last is the
original importation of the variety later named Wisconsin
Black, S.P.I. No. 25468, which is now commercially handled
by a few seedsmen.
“’Yellow Riesen’: Seed obtained from Haage &
Schmidt, No. 22318. The variety is very similar to
Mammoth, but somewhat later. No. 22317, ‘Yellow,’ from
the same source, has indistinguishable seeds, but did not
germinate.
“Buckshot: No. 22322, obtained from Haage & Schmidt,
is indistinguishable from the Buckshot variety, S.P.I. No.
17251. It was received as ‘Early Black from Podolia,’ but
is not the same as the variety received under the name from
another source. Seeds of this variety were also mixed in the
brown seed from the Botanical Garden of Bremen, Germany,
and grown as No. 25212A.
“’Yellow’: This variety was received from Dammann &
Co., No. 22414, and Vilmorin-Andrieux & Co., No. 21754,
the two being identical and different from any others yet
received. It is a small, early variety, maturing at Arlington in
ninety days. No. 17276, without name, from Havre, France,
is a very similar but distinct variety, matched exactly by No.
01594 from Von Tschermak, Vienna, said to be the progeny
of one of the yellows used in Haberlandt’s experiments.
“’Brown’: Seed under this name was obtained from
Dammann & Co., No. 22413, Haage & Schmidt, No. 22319,
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and Vilmorin-Andrieux & Co., No. 21755. These seeds are
indistinguishable, but only No. 21755 grew. The original
seed of this is much smaller than Ogemaw, but in 1909
both the seeds and plants could not be distinguished from
Ogemaw from Michigan. No. 25212, from the Botanical
Garden, Bremen, Germany, also with brown seeds, was
likewise indistinguishable from Ogemaw in 1909, though
the original seeds were different both from No. 21755 and
from Ogemaw. Finally two lots of seed, Nos. 01595 and
01598, from Von Tschermak, Vienna, said to be the brown of
Haberlandt’s experiments, also proved to be Ogemaw.
“Butterball: The variety secured from Dammann & Co.,
No. 22415, as ‘Giant Yellow,’ could not be distinguished
from S.P.I. No. 17274, Butterball.
“There are no authentic records of a few of the earliest
S.P.I. importations from Europe, so that nothing definite
can be said as to their identity. Among these are No. 1492
(brown-seeded), No. 1493 (black seeded), and No. 2156,
Yellow Etampes, all from France. From these data it would
appear that in 1909 at least ten varieties of soybeans were
more or less grown in Europe.
“The four varieties used by Haberlandt in his trials
include with scarcely a doubt Wisconsin Black, Ogemaw,
and No. 17276, ‘Yellow.’ What the other yellow seeded
sort may have been is doubtful. It could scarcely have been
Etampes or Ito San, as that variety could hardly be expected
to mature in Vienna.”
Note: Prof. Haberlandt’s work is also discussed in this
book on pages 157 (heat units) and 218 (use of the soybean
as a food for humans and animals).
1137. Piper, Charles V.; Morse, William J. 1923. Soybeans
in Africa (Document part). In: Piper and Morse. 1923. The
Soybean. New York: McGraw-Hill. xv + 329 p. See p. 49-51,
53-54.
• Summary: “Africa: Although the soybean was successfully
cultivated as a rotation crop with corn in the upland, midland
and coast districts of Natal and throughout the Gambia,
Sierra Leone, Nigeria and Gold Coast Colony, it was not
until about 1910 when everything pointed to a further
advance in the price of all oil-seeds that special efforts
were made to secure the adoption of the soybean as a South
African staple. Previous to this time the prices for soybean
seed offered little prospect of a remunerative crop except to
the advantages as a rotation crop.
“The first trials of soybeans at Cedara, Natal, in 1903
gave a maximum yield of 920 lb to the acre. It was found
that imported seed for planting purposes gave very poor
results whereas local grown seed resulted in satisfactory
results. In West Africa the first experiments gave from 6 to 8
bu to the acre, the low yields being due to the low viability
of the seed. The continued poor germination of imported
seed in various parts of Africa led to experiments which have
resulted in the establishing of strains giving very satisfactory

results. Results from the extensive experiments point to the
fact that the soybean is adaptable to a wide range of elevation
and temperature. In general, the climate most suitable for
corn seemed to furnish the required conditions for soybeans,
although certain sorts gave most excellent results in the
tropical conditions in the Gold Coast country. One of the
greatest difficulties encountered in the culture of soybeans
has been the finding of a satisfactory method of harvesting.
“Extensive investigations have been made with all of the
Governmental Experimental farms in Africa in cooperation
with English firms handling oil and oil-seeds. It was found
that beans grown in South Africa yield 20 to 22 per cent
oil, as against 15 to 16.5 for the same varieties grown in
Manchuria.
“Egypt: Tests with the soybean have shown that it
succeeds as a summer crop. Seed was sown the latter part
of June, and the crop harvested at the end of September.
When cut for hay nearly 6 tons to the acre were obtained.
It was found that cattle, sheep and goats ate the fodder, but
that donkeys and mules would not do so. The following
yields of seed in pounds per acre were obtained: Manchurian
[Manchuria?], 1,257; Medium Yellow, 1,596; Elton, 1,061;
Morse, 1,486.
“Mauritius: Trials with soybeans have not given very
satisfactory results. If sown as early as May or June, the
plants suffer from the effect of cyclones and torrential rains,
whereas, if sown later in the year, they are liable to attack
by the ‘haricot fly’ and to destruction by birds and small
mammals.”
1138. Piper, Charles V.; Morse, William J. 1923. Soybeans
in Canada (Document part). In: Piper and Morse. 1923. The
Soybean. New York: McGraw-Hill. xv + 329 p. See p. 50.
• Summary: “Canada: Soybeans are grown in very
small quantities in Canada and then usually as a forage
crop. Experiments have been carried on by the Ontario
Agricultural College for several years. About 20 varieties
have been tried, but most require too long a season to mature.
The very early maturing varieties and selections from these
have been quite thoroughly tested in cooperative experiments
as reported by Zavitz (1916). The Early Yellow (Ito San)
variety has given an average of 15 bu to the acre for the past
15 years. The average yields of twelve varieties grown in
competition for the past 5 years at the Ontario Agricultural
College are: O.A.C. No. 111, 15.8 bu; Buckshot, 15.8 bu;
Habaro, 15.7 bu; Chernie, 15.5 bu; Brown, 15.3 bu; Quebec
No. 92, 14.8 bu; Early Yellow (Ito San), 14.2 bu; Quebec No.
537, 13.6 bu; O.A.C. No. 81, 13.4 bu; Ito San, 13.3 bu; and
Medium Green (Guelph) 6.2 bu.”
1139. Piper, Charles V.; Morse, William J. 1923. Soybean
coffee (Document part). In: Piper and Morse. 1923. The
Soybean. New York: McGraw-Hill. xv + 329 p. See p. 22728. [1 ref]
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• Summary: “When properly roasted and prepared, the dried
beans of any variety of soybeans make an excellent coffee
substitute. As such the soybean has been used to a slight
extent for many years in Europe, especially Switzerland,
and in the United States. It is recorded that during the period
of the Civil War the soybean was used rather extensively in
the southern states as a coffee substitute. For a considerable
while seedsmen sold the Ito San variety under the names
Coffee Berry and Coffee Bean. In Japan and southern Russia
soybean coffee is prepared and put up in small packages for
the market. This product is ground very fine and has much
the appearance of coffee essence.
“Prepared as coffee, the soybean gives a liquid of the
same color and odor as coffee and somewhat the flavor of
a cereal beverage. Those fond of cereal drinks pronounce
the soybean beverage equal to the best of the preparations
on the market. According to Li Yu Ying and Grandvoinnet
(1911-1912) the soybean dried and roasted, such as is used
in Switzerland, has the following composition: Water,
5.27; cellulose, 4.97; carbohydrates, 34.76; fat, 18.01; total
materials soluble in water, 49.07.”
Note 1. This is the earliest document seen (Aug. 2016)
which states that soybeans were used as a coffee substitute
during the Civil War in the United States. The source of this
information is not given–and that is very surprising, since
Piper and Morse are so careful about citing their sources in
this book. Why did they omit this citation? Perhaps they had
heard the story several times but were unable to find an early
document to prove it.
Our 30-year search for documentation to verify the
above statement has been unsuccessful. Soybeans had
been cultivated in 9 southern states by 1865, however none
of those states grew a significant acreage of soybeans in
1909–when soybean acreage statistics were first recorded.
Therefore its hard to know where to start looking.
Note 2. This is the earliest English-language document
seen (Nov. 2012) that uses the term “soybean coffee” to refer
to soy coffee.
Note 3. This is the earliest English-language document
seen (Aug. 2013) that contains the term “soybean beverage”
which is used to refer to soy coffee.
1140. Piper, Charles V.; Morse, William J. 1923. Table dishes
of soybeans and soybean products (Document part). In: Piper
and Morse. 1923. The Soybean. New York: McGraw-Hill. xv
+ 329 p. See p. 259-79.
• Summary: This chapter contains the largest collection of
soyfood recipes published in the Western world at this time.
They are organized into four categories, based on the type of
soyfood being used. “All are highly nutritious, and many of
them of peculiar and delightful flavor and palatability.
“Mature or Dried Beans.–Experiments by the Office
of Home Economics, U.S. Department of Agriculture and
by the Home Economics department of many colleges have

shown the mature or dry soybeans can be used in many
palatable ways. The ordinary varieties of soybeans as the
Mammoth, Midwest, Ito San, etc., require a longer period
of soaking and cooking than navy beans. The Easycook and
Hahto varieties need no more preparation than the ordinary
bean as they cook up very readily. Time may be saved by
using a pressure cooker for they soften very readily when
thus treated. In general it is well to soak the beans and then
cook them until soft. The time required will vary with the
dryness of the bean and also with the variety. After soaking
for 20 to 24 hours the beans should be cooked until they
are well softened which may require as much as 2 hours or
more.”
Recipes are given for: Boiled soybeans (starting with
2 cups dried soybeans, soaked in water for about 12 hours).
Baked soybeans, No. 1 (with “2 cups boiled soybeans”), 2
(with “1 lb. of beans”), and 3 (with “1 quart of soybeans”).
Soybean soup (with “1 cup dry soybeans”). Soybean
vegetable soup. Cream of soybean soup Soybean croquettes,
No. 1 and 2 (with “1 cup soybean pulp”). Soybean loaf,
No. 1 and 2. Soybean chili con carne. Soybean roast (with
“1 cup mashed boiled soybeans”). Soybean timbales (with
“1 cup bean pulp”). Mexican frijoles. Soybean souffle.
Soybean pudding. Soybean and fruit pudding. Soybeans
and macaroni. Soybean salad (with “1 cup chopped boiled
soybeans”). Soybean and cottage cheese salad. Soybean
filling for sandwiches. Soybeans and rice. Soybean pastry.
Soybean cookies (with “½ cup soybean pulp”). Soybean
crust. Soybean muffins.
Note 1. This is the earliest English-language document
seen (June 2013) that uses the term “soybean pulp” to refer
to cooked whole soybeans that have been sieved or ground.
“Soybean flour. -... As soybean flour contains
considerable fat, not much shortening is required.” Recipes:
Soybean biscuits, No. 1 and 2. Soybean muffins, No. 1, 2,
3, 4, and 5. Soybean griddle cakes, No. 1, and 2. Soybean
coconut pudding. Soybean spice cake. Soybean mush.
Soybean croquettes (mush). Soybean loaf (mush). Soybean
omelet. Soybean fruit cake. Soybean gems. Soybean spoon
bread. Soybean wafers. Soybean jam pudding. Soybean
ginger cookies. Soybean gingerbread. Soybean filled cookies.
Soybean yeast raised coffee cake. Soybean soft ginger cake.
Soybean nut bread. Soybean and rye bread. Soybean cup
cakes. Soybean pancakes. Soybean flour and celery soup.
“Tofu.–Attempts have been made during the past 5 years
to introduce tofu to the American people, but without much
success. In cities having a large oriental population fresh tofu
or bean curd may be had at the Chinese stores. The following
recipes prepared by the Soy Products Co., and Chicago Bean
Bread Co., indicate the wide adaptability of tofu, or soy cake
as it is termed by one company, to all kinds of cooking, and
at the same time may suggest other practical ways in which
this valuable food may be prepared. Recipes: Chicken soy
cake (tofu). Soy cake (tofu) with tomatoes. Soy cake (tofu)

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 535
with tomatoes and cheese. Mushrooms with soy cake
(tofu). Potatoes with soy cake (tofu). Soy cake stuffed
peppers. Cabbage or cauliflower soy cake (tofu).
Eggs a la Caracas with soy cake (tofu). Soy cake
(tofu) with tuna fish. Soy chicken salad. Soy cake
(tofu) salad dressing. Salted tofu (p. 276, 278). Tofu
for soup. Tofu and fish. Tofu with cheese. Creamed
tofu in ramekins. Tofu and vegetable stew. Tofu and
bacon. Pickled tofu. Tofu cakes. Curried tofu. Tofu in
pineapple jelly.
“Soybean sprouts.–Soybean sprouts are
especially valuable as a green vegetable and on
account of their high nutritive value. The sprouts
are easily prepared, have no waste, are quickly
prepared, not more than 4 or 5 minutes in any given
way. Boiling water should be poured over the sprouts
before using for soups, stews, fried or boiled and
creamed.” Recipes include: Fried sprouts. Creamed sprouts.
French sprout salad. Spanish salad. Potato salad. Potato
salad. Sardine salad. Fruit salad. Chicken salad. Fish salad.
1141. Piper, Charles V.; Morse, William J. 1923. Immature or
green soybeans (Document part). In: Piper and Morse. 1923.
The Soybean. New York: McGraw-Hill. xv + 329 p. See p.
221-22.
• Summary: “When soybeans are from three-fourths to full
grown, the bean makes a most palatable and nutritious green
vegetable (Fig. 58). The yellow, brown, and green sorted
seeds are all excellent for this purpose, being shelled and
cooked like lima or other green or immature beans. The
pods are rather tough and not desirable to eat. The beans are
rather difficult to remove but after cooking in the pods for
about 5 minutes shell out very easily. These beans may also
be canned the same as green peas or lima beans and make
an excellent green vegetable. One large canning company
has successfully canned green soybeans on a commercial
scale. As they are much cheaper than lima beans and equal in
quality, this promises to become an important industry.
“The [percentage] composition of the soybean when
about full grown [but still green] is as follows: Moisture,
70.24; protein, 10.53; fat, 5.68; starch, 2.00; sugar, 2.59;
fibre, 1.98; ash, 1.92.
“In preparing for the table, cook the beans until tender,
changing the water once. Season with salt, pepper, and butter
or combine with a white sauce made from one cup of milk,
two tablespoons of flour, and one tablespoon of butter.”
A black-and-white photo (fig. 58) shows green vegetable
soybeans in their open pods on a white plate. The caption
reads: “Seeds and pods of the Hahto variety of soybeans, the
seeds being especially valuable as a green vegetable.”

• Summary: Photos show: (Fig. 1) Typical soybean plant
(p. 1). (2) Plant of wild soybean (p. 2). (3) A fleet of junks
engaged in carrying soybeans to Newchwang, Manchuria,
from different points in the interior, taking away bean oil
and bean cake to other places * (p. 6). (4) Soybeans in sacks
brought to a bean center by horses in winter in Manchuria
(p. 8). (5) Chinese bean cart loaded with beans in wicker
containers in Manchuria (p. 8).
(6) Type of cart and method of hauling soybeans with a
horse in Manchuria (p. 10). (7) Manchurian farmers hauling
the bean crop to market in winter on sleds (p. 10). (8) Plants
of a soybean variety from India (p. 38). (9) Plants of the
wild soybean from Soochow, China, grown at the Arlington
Experimental Farm, 1908 (p. 38). (Fig. 15) Soybeans grown
on the edges of a rice field in southern China * (p. 58).
(16) A man in a field of the Peking variety of soybean
grown in rows and cultivated (p. 61). (17) A broadcast field

1142. Piper, Charles V.; Morse, William J. 1923. Photographs
and illustrations (Document part). In: Piper and Morse. 1923.
The Soybean. New York: McGraw-Hill. xv + 329 p.
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of soybeans showing how weeds have overrun the field (p.
61). (18) The ordinary grain drill furnishes a most convenient
method of seeding in rows or broadcast (p. 63). (19)
Soybeans and corn grown in alternate rows for pasturage;
a man in a hat stands between the rows (p. 65). (20) The
roots of a soybean plant, showing abundant development of
nodules (p. 66).
(21) A man standing in a plat of soybeans without
inoculation (in the foreground) and an adjacent plat which
had been inoculated, in the background (p. 67). (22) A man
seated on a cultivator pulled by two horses doing the last
cultivation on a field of soybeans (p. 79). (23) Soybeans and
sorghums grown in mixture for forage purposes (p. 80). (24)
A field of soybean and Sudan grass grown in mixture for hay
(p. 81). (25) A field of soybeans and corn grown in the same
row for ensilage (p. 82).
(26) Soybean hay on frames. Under favorable weather
conditions, hay can be successfully cured in this manner (p.
86). (27) A field of mature soybeans ready to cut for seed
(p. 90). (28) Harvesting soybeans for seed with a bunching
attachment on the mower (p. 90). (29) Self-rake reaper used
in cutting soybeans for seed (p. 91). (30) Soybeans cut for
seed with binder and soybeans placed in shocks for curing
(p. 92).
(31) The ordinary gasoline threshing outfit which may
be used in threshing soybeans (p. 92). (32) A special bean
harvester used in gathering the soybean seed from the
standing mature plants and also cleaning it (p. 94). (33) A
special bean harvester by which the plants are cut, thrashed,
and cleaned (p. 94). (34) A special soybean harvester used
to gather soybean seeds from the standing mature plants,
and which can be adjusted to level or ridged cultivation.
On one side is written “The Little Giant Bean Harvester,”
manufactured by Hardy & Newsom, La Grange, North
Carolina (p. 95). (35) Method of storing soybean seed
awaiting shipment in Manchuria. The beans in sacks are
stacked under Chinese mats (p. 98).
(37) Pasturing a corn and soybean mixture with sheep

(p. 133). (38) Thrashing soybeans from the field
and baling the straw (p. 141). (39) The larger
plant is the Guelph or Medium Green which is
very pubescent, while the smaller plant is a nearly
smooth variety from Japan (p. 149). (40) Pods
of soybeans showing the range in size and shape
(natural size; p. 151).
(41) Seeds of the most important varieties
of soybeans now grown in the United States
showing the wide range in size and shape of seed.
The name of each of the 20 varieties is given. A
side view and a ventral view of each pair of seeds
is given (p. 152). (42) Seeds of a black and white
variety (Widower) from Korea. The white is due
to the splitting of the outer later of the testa. A side
view of six varieties is shown (p. 155). (43) A field
of the Biloxi soybean, which requires a long season
to mature (p. 163). (44) A man standing in a field of the
Virginia variety of soybeans (p. 170). (45) Seeds of a natural
soybean hybrid showing peculiar types of coloration (p. 175).
(46) Pods of soybeans, hairy and smooth (p. 176). (47) A
sterile soybean plant obtained from a natural hybrid (p. 176).
(49) Seeds of an artificial soybean hybrid, showing peculiar
types of coloration (p. 181). (56) An old style Chinese oil
bean press, Manchuria (p. 195). (57) Coolies at Newchwang,
Manchuria, carrying loads of soybeans from the junks to
big stacks, where they are kept until the factory needs them
for oil manufacture * (p. 196). (58) “Seeds and pods of
the Hahto variety of soybeans, the seeds being especially
valuable as a green vegetable” (p. 222). (59) Baskets of
sprouted, small yellow soybeans and sprouted mung beans *
(p. 226). (60) Men making soymilk, working with machinery
with which the soybeans are ground and the milk strained.
Note the 2 grinding stones and the cloth strainers suspended
from the ceiling over the tub. The cabinet with rack for
bottles is noted in the background (p. 228). (61) Motor stone
mill for grinding soybeans in preparing tofu with brass water
tank (A), funnel reservoir (B), stones (C), and brass guard
(D) (p. 229). (62) Delivery coolies holding baskets full of
bottles showing the way soybean milk is delivered by the
factory in Changsha, China (p. 231). (76) A courtyard filled
with large earthenware containers with cone-shaped wicker
tops for ripening soy sauce mash [in Ichang (I-ch’ang or
Yichang), Hupe / Hupeh / Hubei province, China]; a small,
strong basket is placed into each, with its rim just above the
surface of the mash. The soy sauce collects or accumulates
in each basket and is then dipped out, ready for consumption
* (p. 251). (77) A man standing next to an iron cauldron in
which soybeans are boiled for the manufacture of soy sauce
(p. 252). (79) Fermenting room for yeast and soybeans in
preparation of soy sauce (p. 253). (80) Rows of pots with
cone-shaped wicker lids filled with soybean and wheat
mixture for soy sauce * (p. 254). (81) A box press in which
sacks of fermented soybeans are placed for pressing out the
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liquid forming soy sauce * (p. 254). (82) A man next to a
kettle for boiling the soy sauce. After it is boiled, the sauce is
ready to be placed in kegs at left side (p. 255). (83) Rows of
soybean sauce in jars ready for shipment (p. 255). (84) Root
of a soybean plant showing rootknot caused by the nematode
(Heterodera radicicola) (p. 285).
Note: * means photo by Frank N. Meyer in China or
Manchuria.
Illustrations (line drawings) show: (Fig. 48) Flower of
the soybean enlarged. Front view. Side view. Parts of the
corolla, standard, wing, one of the keel petals. Stamens. Pistil
(p. 177). Figures 50-55, from Kondo (1913) are described at
Kondo.
Maps show where the soybean is extensively and
successfully grown in: (Fig. 10) The Orient (p. 51). (11)
North and South America (p. 52). (12) Europe and Africa (p.
53). (13) A map of Manchuria shows the soybean districts
and seed production of different localities (p. 56). (14)
An outline map of the United States shows the areas with
shading to which the soybean is especially adapted as to
varieties and purposes (p. 57).
A diagram (Fig. 36, p. 129) shows the various ways in
which the plants and seeds of soybeans are utilized. Level 2:
The first two categories are seeds and plants.
Level 3: Under seeds: Food products, oil, and meal.
Under plants: Hay, ensilage, soiling.
Level 4: Under food products: green beans and dry
beans. Under oil: Glycerin, explosives, enamels, varnish,
food products, waterproof goods, linoleum, paints, soap
stock, celluloid, rubber substitute, printing inks, lighting
[illumination], lubricating. Under meal: Human food, stock
feed, fertilizer. Under forage: Hay, ensilage, soiling.
Level 5: Under green beans: Green vegetables, canned,
salads. Under dried beans: Soy sauce, boiled beans [from
whole dry soybeans], baked beans [whole], soups, coffee
substitute, roasted beans, vegetable milk, breakfast foods.
Under soap stock: Soft soaps, hard soaps. Under oil–food
products: Butter substitute, lard substitutes, edible oils. salad
oils. Under meal–human food: Breakfast foods, diabetic
foods, flour, infant foods, macaroni, crackers, [soy] milk.
Level 6: Under dried beans–vegetable milk: Cheese,
condensed milk, fresh milk, confections, casein. Under
meal–human food–flour: Bread, cakes, muffins, biscuit.
Level 7: Under cheese: Fresh, dried, smoked, fermented.
1143. Piper, Charles V.; Morse, William J. 1923. Harvesting
and storage of soybeans (Document part). In: Piper and
Morse. 1923. The Soybean. New York: McGraw-Hill. xv +
329 p. See p. 85-101. Chap. VI. [1 ref]
• Summary: Contents: Introduction. Harvesting soybeans for
hay: Time of cutting (Mammoth Yellow), curing soybean hay
(cut the plants, allow to lie in the swath until the leaves are
thoroughly wilted, rake into windrows, place the hay in small
cocks or bunches for curing, curing in the shocks, curing

frames {three- or four-sided pyramids} or poles), shrinkage
in curing (Table 20 showing varieties, 1915-1917, from
Arlington Farm, Virginia: Austin, Arlington, Barchet, Black
Eyebrow, Chiquita, Mammoth, Midwest, Tokio, Virginia,
Wilson), yields of soybean hay (typically 1-3 tons/acre,
occasionally 4 tons).
Harvesting for silage (“The crop may be harvested with
a side-delivery reaper or a twine binder. The latter implement
is, perhaps, the best and most satisfactory as the beans can be
handled in bundles easily and without waste.”).
Harvesting for seed: Time of harvesting, method of
harvesting, methods of curing and handling, thrashing,
special bean harvesters. Seed yields. Proportion of straw
to seed. Storing soybean seed. Separation of cracked from
whole soybean seed. Viability of soybean seed. Pedigreed,
inspected, registered and certified seed: Indiana, Wisconsin,
Virginia (Varieties: Black Eyebrow, Wilson, Virginia,
Hollybrook, Mammoth Yellow, Tokio, Mammoth Brown,
Haberlandt). Ohio (Varieties: Manchu, Midwest, Ito San,
Elton, Hamilton, Medium Green, Peking, Wilson, Virginia).
Michigan (“The Michigan Crop Improvement Association
inspects three varieties of soybeans: Manchu, Black
Eyebrow, and Ito San.”).
The introduction states: “Soybeans present no especially
difficult problems in harvesting by machinery. Several
special types of machines have been devised for harvesting
and thrashing soybean seeds, which reduce greatly the cost
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of production.”
“Time of harvesting.–The soybean is strictly determinate
as to growth–that is, the plants reach a definite size,
according to variety and environment, and then mature
and die. Nearly all varieties shatter their seeds somewhat,
if allowed to stand after reaching maturity... When special
harvesters are used to gather the seed, the plants must reach
full maturity to obtain the best results (Fig. 27)... In the
Oriental countries the plants are pulled or cut usually just
before the pods are mature so as to prevent loss of seed by
shattering” (p. 88-91).
Table 30 (p. 89) shows tons of soybean hay to the acre
at different experiment stations in the USA for different
varieties: Aksarben, Biloxi, Black Eyebrow, Chestnut,
Chiquita, Elton, Early Brown, Ebony, Habaro, Haberlandt,
Hamilton, Ito San, Mammoth, Manchu, Mandarin, Mikado,
Medium Green, Midwest, Morse, Peking, Tokio, Tarheel
Black, Virginia, Wilson, Wisconsin Black.
Method of harvesting.–”When the cutting is done
with a mowing machine, it is well to have a side-delivery
attachment (Fig. 28) in order that the horses will not need
to trample on the swath of cut beans... The self-rake reaper
(Fig. 29) has given very satisfactory results, as the cut plants
are placed in bunches out of the way of the machine and
team. The self-binder can be used to good advantage with
the taller growing varieties of beans if the plants are not too
coarse. This method of harvesting is rapidly coming into
favor in many sections... The bean harvester which is used
to a slight extent in the northern states is mounted on wheels
like a riding cultivator. It has knives that can be adjusted to
run just beneath the surface of the ground, cutting the plant
where it is soft. This machine will cut two rows at a time
and place both in a windrow for curing and convenient for
handling” (p. 91-92).
“Thrashing.–The ordinary grain separator (Fig. 31) can
be adjusted to thrash soybeans successfully, but as equipped
for small grains, a large percentage of cracked beans will
result. The chief cause of split beans is the high speed of
the cylinder which should be reduced at least one-half, but
the speed of the fan and other parts of the separator should
be maintained. This may be accomplished by doubling the
size of the cylinder pulleys. In some cases a special set of
thin concaves is used, while in other instances the concaves
are removed. Good judgment on the part of the thrasherman
will enable him to adjust the ordinary separator so that the
beans may be thrashed with practically no splitting... Special
pea and bean separators of different sizes are now on the
market. These types of machines do clean hulling and split
practically none of the beans... Soybeans, if thoroughly dry,
can easily be thrashed with a flail... In some sections of
eastern North Carolina, a thrashing table is employed” (p.
91-93).
“Special bean harvesters.–The harvesting of seed
from the mature standing vines by means of patented bean

harvesters, of which there are several types (Fig. 32, 33) is
rapidly gaining popularity in sections where the soybean is
grown rather extensively for seed. The commonest type is a
two-wheeled, box-like machine as is drawn by two horses
(Fig. 34). As the machine passes over the row of plants,
four sets of rapidly revolving arms or long teeth on a large
revolving cylinder like the cylinder of a separator shatter
the beans from the pods into the body of the harvester. As
the machine moves up the row, the seed is constantly raked
by a man to the rear of the box. As the seed box becomes
filled, the seed is removed and the pods and broken stems are
screened out. To secure the best results the rows should be
ridged, though recently patented machines are suitable either
for ridged or level rows. One of the types of machines also
has a cleaning arrangement. Under favorable conditions, two
men with a team [of horses] can harvest one acre in about
two hours by this method. Although there is some loss of
beans, it is more than compensated by the saving of time and
labor” (p. 94-95).
Photos show: (Fig. 26) Soybean hay piled high on
frames (p. 86). (27) A field of mature soybeans ready to cut
for seed (p. 90). (28) Harvesting soybeans for seed with a
bunching attachment on the mower being pulled by a team
of horses and led by a man (p. 90). (29) A man next to a
self-rake reaper used in cutting soybeans for seed (p. 91).
(30) A man next to soybeans cut for seed with a binder
and bundles placed in shocks for curing (p. 92). (31) “An
ordinary gasoline thrashing outfit may be used in thrashing
soybeans (p. 92). (32) A special bean harvester used in
gathering the soybean seed from the standing mature plants
and also cleaning it (p. 94). (33) A man using a special bean
harvester by which plants are cut, thrashed, and cleaned (p.
94). (34) A special bean harvester (called the “Little Giant
Bean Harvester” made by Hardy & Newsom, La Grange,
North Carolina) used to gather soybean seed from the
standing mature plants, and which can be adjusted to level
or ridged cultivation (p. 95). (35) Method of storing soybean
seed awaiting shipment in Manchuria. The beans in sacks are
stacked under Chinese mats (p. 98).
Note 1. Some of the “special bean harvesters” (p. 94-95)
appear to be crude, early versions of the combine (combined
harvester-thresher), though the word “combine” is not used.
Photos show: (Fig. 32) A special bean harvester used in
gathering the soybean seed from the standing mature plants
and also cleaning it (p. 94).
(Fig. 33) A special bean harvester by which the plants
are cut, thrashed, and cleaned (p. 94).
(Fig. 34) A special soybean harvester used to gather
soybean seeds from the standing mature plants, and which
can be adjusted to level or ridged cultivation. On one side is
written “The Little Giant Bean Harvester,” manufactured by
Hardy & Newsom, La Grange, North Carolina (p. 95).
These were the first such machines designed specifically
for soybeans. Soybeans were first harvested using a combine
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(designed for wheat) in 1924. But, surprisingly, some 50
years would pass before combines would again be designed
specifically for soybeans.
Note 2. The tractor is not mentioned anywhere in this
chapter or in this book.
1144. Piper, Charles V.; Morse, William J. 1923. Seed yields.
Proportion of straw to seed (Document part). In: Piper and
Morse. 1923. The Soybean. New York: McGraw-Hill. xv +
329 p. See p. 95-97. Chap. VI. [1 ref]
• Summary: “In regard to the seed yield of the soybean, there
is considerable variation in the figures given by authorities in
different countries. In Manchuria experts estimate the yield
from 1,100 to 1,600 lb. to the acre, commercial authorities
from 1,600 to 1,800 lb., and Japanese agricultural experts
from 400 to 2,000 lb. In the best bean-producing districts the
average yield is said to be more than 1,800 lb. to the acre.
The average yield of soybeans to the acre in Japan for the
decade 1904-1913 is 15.7 bu. The highest average yield,
21.6 bu. is recorded on the west or Japan Sea coast, while the
lowest average yield, that of the Soochoo Islands, is 8.48 bu.
“In South Africa at the Government Experiment farms
as high as 2,000 lb. per acre were recorded, while in many
instances the yield was well over 1,000 lb. to the acre.
“When grown alone for seed, the best varieties under
proper culture in the United States yield from 30 to 40 bu. of
seed to the acre. A maximum yield of 50 bu. to the acre has
been reported from North Carolina.”
Table 31 (p. 96) shows soybean seed yields (in bushels
to the acre) of the more important varieties grown in
the United States as reported by investigators at various
Experiment Stations. “It will be seen that the yields vary
greatly with the same variety at different stations. This in
most cases may be attributed to the adaptability of the variety
to certain localities for seed production. In general the figures
given represent the average yield for a number of years, and
indicate the best seed-producing sorts.”
The varieties shown in Table 31 are: Aksarben,
Black Eyebrow, Biloxi, Chiquita, Ebony, Elton, Habaro,
Haberlandt, Hamilton, Ito San, Mammoth, Manchu,
Midwest, Mikado, Medium Green, Morse, Mandarin,
Peking, Tokio, Tarheel Black, Wilson, Virginia. The states
are: Alabama, Arkansas, Connecticut, Delaware, Georgia,
Illinois, Indiana, Kansas, Kentucky, Maryland, Minnesota,
Mississippi, Missouri, Nebraska, New Jersey, North
Carolina, Ohio, Pennsylvania, South Carolina, South Dakota,
Tennessee, Virginia, Washington, West Virginia, Wisconsin.
In the section titled “Proportion of straw to seed,”
Table 32 (p. 97) gives the relative yields of straw to seed
for different varieties of soybeans at the Ohio Experiment
Station (5-year average). For each variety the average 5-year
yield of seed (bushels) and straw (pounds) is given. The
varieties are: Sable, Taha, Cloud, Yosho, Hamilton, Mikado,
Amherst, Auburn, Midwest, Ito San, Ebony, Medium Green,

Habaro, Ohio 9001, Ohio 9016, Elton. The four varieties
with the top 5-year average seed yields are: Ohio 9016
(29.22 bushels/acre). Elton (26.51). Midwest (24.06). Ohio
9001 (24.00).
1145. Piper, Charles V.; Morse, William J. 1923. Viability of
soybean seed (Document part). In: Piper and Morse. 1923.
The Soybean. New York: McGraw-Hill. xv + 329 p. See p.
99. Chap. VI. [1 ref]
• Summary: “The seeds of the soybean do not retain their
viability well, and it is not advised to sow seed 2 years old
without previous testing.
Table 33 (p. 99) gives the viability of soybean seed for
different varieties, including the seed color, and percentage
viability after 9 months, 17 months, 25 months, 38 months,
and 48 months (4 years). The varieties (listed in descending
order of viability after 4 years) are: Chernie (black, 94.0%
viability after 9 months, 90.0% after 17 months, 76.5% after
25 months, 66.0% after 38 months, 46.5% after 48 months
/ 4 years), Tarheel (black, 43.5%), Baird (brown, 24.5%),
Fairchild (black, 20.0%), Jet (black, 19.5%), Habaro (straw
yellow, 6.5%), Shingto (olive yellow, 5.0). Cloud (black,
4.5%). Ebony (black, 4.0%). Tashing (green, 3.0%). Ito
San (straw yellow, 2.5%). Guelph (green, 1.5%). Mammoth
(straw yellow, 0.5%). Haberlandt (straw yellow, 0.0%).
Meyer (black and brown, 0.0%).
The percentage viability of a the best straw yellow
variety (Habaro) is as follows: After 9 months: 95.5%.
After 17 months: 94.5%. After 25 months: 78.5%. After 38
months: 48.0%. And after 48 months (4 years): 6.5%.
Note: Black soybeans tend to retain their viability the
longest.
1146. Piper, Charles V.; Morse, William J. 1923. Structure of
soybean seeds (Document part). In: Piper and Morse. 1923.
The Soybean. New York: McGraw-Hill. xv + 329 p. See p.
187-193. Chap. X. [3 ref]
• Summary: Contents: Introduction. The structure of the
soybean seed: The seed coat (incl. hilum, chalaza, micropyle,
hypocotyl), microscopic structure of the seed coat,
microscopic structure of the hilum, the embryo, microscopic
structure of the cotyledons, identification of soybean meal,
differences in structure of the seed varieties.
“The seed coat is smooth, often shiny, rather firm in
texture, and closely enveloping the embryo. The hilum or
seed scar is linear-elliptical in shape and nearly flat (Fig. 50).
At one end is a small linear groove marking the chalaza,
or point where the seed coat was joined to the body of the
ovule. At the other end of the hilum is the micropyle, a
minute orifice in the seed coat, through which the primary
root of the young seedling emerges in germination. In many
varieties of soybean the outlines of the hypocotyl may be
seen through the seed coat” or testa.
“The cellular [microscopic] structure of the seed coat or
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spermoderm... consists of four layers of cells.”
Illustrations (line drawings) show: (Fig. 50) Soybean
seed (yellow variety from Japan and another variety)
showing the hilum, chalaza, micropyle, and an outline
of hypocotyl seed through the testa (p. 187, after Kondo
1913). (51) Cross-section of the testa of a yellow soybean.
Horizontal section, showing the cuticle, light-line, palisade
cells, hour-glass or column cells, spongy parenchyma, and
aleurone layer (p. 188). (52) Cross-section of the hilum
of a yellow soybean from China, showing outer palisade
layer, inner palisade layer, asteroid parenchyma, spongy
parenchyma, fibro-vascular bundle, fibro-vascular bundle of
the testa, aleurone layer, and hour-glass cells (p. 189).
(Fig. 53) Embryo of a yellow soybean from Japan.
Whole embryo from ventral side. Half of embryo from the
inner side. The 2 leaves of the plumule, with cotyledons
and hypocotyl (sprout; p. 189). (54) Soybean. Cells of the
cotyledon filled with fat, protein, and starch (p. 189). (55)
Cellular structure found in soybean flour and meal. Palisade
and hour-glass cells in sections and surface views from
above and below. Aleurone cells within seed-coat. Same
with compressed parenchyma in section. Surface view of
epidermal cells near the hilum. Parenchyma near the hilum.
Tracheids from hilum furrow. Epidermis and underlying
cells from flat and round sides of cotyledon. Epidermis and
palisade cells in transverse section of cotyledon. Epidermis
and mesophyll cells from rounded face of cotyledon. Oil
drop. Crystal. Aleurone grains (p. 190).
Table 83 (p. 192) shows the “Variations in the cooking
qualities of seed of different varieties of soybeans.” For
each of the 18 varieties (9 with names and 9 with numbers)
is given: Weight of 100 beans (dry, in gm). Weight of 100
beans after soaking (gm). Amount of water taken up by 100
beans (gm). Texture of beans after cooking. The named
varieties are: Tokio, Chiquita, Midwest, Manchu, Haberlandt,
Ito San, Mammoth, Easycook, Hahto. One hundred seeds of
each variety were used. The seeds were weighed dry then
after soaking for 17 hours were weighed again. Each sample
was cooked for 2 hours. The varieties with the largest seeds
are Hahto and 37264: 100 dry beans weigh 35.95 gm. These
two varieties also weighed the most after soaking: 92.80 gm
and 86.70 gm, respectively. The 3 varieties with the softest
texture (“Very soft”) after cooking were Easycook, Hahto,
and 37305.
“Studies on the structure of the seed of several of
these varieties by Dr. Albert Mann, of the United States
Department of Agriculture, showed that there was an
appreciable difference in the structure of the Easy cook
and other varieties. The most important difference was the
much greater permeability of the skin or integument of the
Easycook variety. This permeability is due to a very great
looseness in the cells comprising the various layers of the
integument; particularly so of the outer or palisade layer.
The walls of all the cells of the integument are more delicate

and, therefore, more permeable than those of the Mammoth
Yellow, which does not cook up easily. The palisade cells
on account of their external position doubtless play the most
conspicuous part in this particular.”
“In general, those varieties absorbing a large amount
of water cooked rather easily, but in a very few instances
varieties absorbing small amounts of water cooked quite
easily. It was found that in addition to difference in structure,
the varieties as the Easycook, Hahto and Tokio contained
more starch, which was scattered more or less through the
cotyledons.”
Note: This is the earliest English-language document
seen (Oct. 2004) that uses the word “chalaza” in connection
with soybeans. An illustration (p. 187) shows that the
chalaza, located at one end of the hilum on a soybean seed, is
a small linear groove which marks the point where the seed
coat was joined to the body of the ovule.
1147. Piper, Charles V.; Morse, William J. 1923. Soybean
varieties (Document part). In: Piper and Morse. 1923. The
Soybean. New York: McGraw-Hill. xv + 329 p. See p. 14486. Chap. IX.
• Summary: Contents: Introduction. Japanese classification
of varieties. Classifications of varieties in Manchuria:
Yellow (Pai-mei or white eyebrow, Chin-huän or round
golden bean, and Hei-chi or black navel), green (Ching
tou), black (Wu tou). Botanical classifications: Soja elliptica
Martens (S. elliptica nigra, S. elliptica castanea [brown], S.
elliptica virescens, S. elliptica lutescens), Soja sphœrica (S.
sphœrica nigra, S. sphœrica minor, S. sphœrica virescens,
S. sphœrica lutescens, S. sphœrica minima), Soja compressa
(s. compressa nigra, S. compressa parvula, S. compressa
virescens, S. compressa zebrina). Varietal characteristics:
Habit of growth, foliage, pubescence, flowers, pods, size and
weight of seeds, color of seeds, frost resistance, period to
maturity, disease resistance, classifications by lengths of life
period, desirable characteristics in varieties, descriptions of
important varieties, key for identification of varieties (Yellow
group, green group, brown group, black group, bicolored
group), breeding and improvement (pollination, mutations,
natural hybridization, artificial hybridization), genetic
behavior (flower color, pubescence, color of pods, color of
seeds, color of cotyledons, oil content).
The section titled “Classification by lengths of life
period” [maturity] states: “Based on the data from variety
tests at the Arlington Experimental Farm, the varieties may
be classified into seven groups according to their life periods:
“Very early–Maturing in 81 to 90 days.
“Early–Maturing in 91 to 100 days.
“Medium early–Maturing in 101 to 110 days.
“Medium–Maturing in 111 to 120 days.
“Medium late–Maturing in 121 to 130 days.
“Late–Maturing in 131 to 150 days.
“Very late–Maturing in more than 150 days.”
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Note 1. This is the earliest document seen (Aug. 2011) in
which soybean varieties are classified into groups based on
their maturity (number of days to mature) or “life periods.”
The following 43 varieties (not including synonyms)
are described in the section titled “Descriptions of important
varieties” (p. 162-70): A.K., Aksarben, Barchet, Biloxi,
Black Eyebrow, Chestnut, Chiquita, Columbia, Early Brown,
Easycook, Ebony (same as Black Beauty), Elton, Guelph
(same as Medium Early Green, Medium Green), Hoosier,
Haberlandt, Hamilton, Habaro, Hahto, Hollybrook, Ito
San (same as Medium Early Yellow), Laredo, Lexington,
Mammoth Yellow, Mammoth Brown, Manchu, Mandarin,
Merko, Minsoy, Midwest (same as Medium Yellow and
Mongol; appears identical with Roosevelt, Banner, and
Northern Hollybrook), Mikado, Morse, Ogemaw, Otootan,
Peking (same as Sable), Pinpu, Tarheel Black, Tokio,
Virginia, Wilson, Wilson-Five, Wisconsin Black, Wea,
Yokotenn [Yokoten].
Note 2. This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Hamilton (one of two
documents).
1148. Piper, Charles V.; Morse, William J. 1923. Early
introduction of the soybean into the United States (Document
part). In: Piper and Morse. 1923. The Soybean. New York:
McGraw-Hill. xv + 329 p. See p. 39-41.
• Summary: “There are fortunately fairly complete records
for the early history of the soybean in the United States. The
facts emphasize the difficulties with which a new crop wins
its way to recognition.
“The earliest records.–The first mention of the soybean
in American literature is by Mease (1804), who writes ‘The
soybean bears the climate of Pennsylvania very well. The
bean ought therefore to be cultivated.’
“Thomas Nuttall (1829) grew a variety with red
flowers and chocolate brown seeds in the botanic garden at
Cambridge, Massachusetts, and from his observations wrote
a brief account concerning it. He writes:
“’Its principal recommendation at present is only as a
luxury, affording the well-known sauce, soy, which at this
time is only prepared in China and Japan.’
“In the same journal two years later, November 23,
1831, is an account of the successful culture of the plant at
Milton, Massachusetts, the seed having been obtained from
Nuttall.
“No further mention of the plant in America literature
appears until 1853, when a brief account appeared under the
name ‘Japan pea’ by Ernst [of Ohio] (1853), as follows:
“’The Japan pea, in which so much interest has been
manifested in this country for a year or two past, from
its hardihood to resist drought and frost, together with its
enormous yield, appears to be highly worthy of the attention
of agriculturists.’”
“The Perry Expedition to Japan.–The Perry expedition

in the year 1854 brought back two varieties of ‘soja bean’
from Japan, one ‘white’ seeded, the other ‘red’ seeded.
These, together with the Japan pea, were distributed by
the Commissioner of Patents in 1854, (Browne 1854)
and, thereafter frequent references to the plant occur in
agricultural literature under such names as Japan pea, Japan
bean, and Japanese fodder plant. Most of these articles speak
of the plant as the Japan pea, none of them as the soy or
soja bean. It is apparent from the early accounts that there
were at least two Japan peas, one early enough to mature
in Connecticut (Patent Office Report, 1854, p. 194), the
other very late (American Agriculturist, 1857, vol. 16, p.
10). Judging from all the accounts, we suspect that the early
Japan pea may be the Ito San variety, which, however, has
red flowers, while the late variety may be the Mammoth.
The Ito San is still occasionally called the Japan pea, while
the introduction and source of the Mammoth has never
been definitely determined. From these early accounts the
Mammoth may well be the ‘white-seeded’ soja bean obtained
by the Perry expedition. The ‘red-seeded soja bean’ was,
probably, the adsuki bean (Phaseolus angularis), as no redseeded soybean is known.
Later Introductions.–Prof. G. H. Cook, of New
Brunswick, New Jersey, obtained seed of the soybean at
the Bavarian Agricultural Station [in Germany] in 1878. In
the same year Mr. James Neilson obtained seeds of several
varieties at Vienna, Austria. Both of these gentlemen planted
the seeds and gathered crops of the different varieties
in 1879. These varieties were without doubt some of
those grown and distributed through Europe by Professor
Haberlandt of Vienna.
“A yellow-seeded soybean was grown at the North
Carolina Agricultural Experiment Station in 1882 and
reported on in some detail. The source of the variety is not
given, but by implication it is the same as the variety stated
to be grown by a number of persons in the State, and is
probably the Mammoth.
“Two varieties, one black seeded, the other with
white seeds, were grown at the Massachusetts Agricultural
Experiment Station in 1888.
“In 1890 Prof. C. C. Georgeson (1890) secured three
lots of soybeans from Japan which were grown at the Kansas
Agricultural Experiment Station in 1890 and subsequently.
“Prof. W. P. Brooks, (1890) of Amherst, Massachusetts,
brought with him from Japan in 1889 a number of soybean
varieties, including the Medium Green or Guelph, and the
Ito San. It is quite certain that other importations of soybeans
from Asia were made by others, but no definite records have
been found.
“Since 1890 most of the agricultural experiment stations
have experimented with soybeans and many bulletins have
been published dealing wholly or partly with the crop.”
1149. Piper, Charles V.; Morse, William J. 1923. Pedigreed,
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inspected, registered, and certified seed (Document part). In:
Piper and Morse. 1923. The Soybean. New York: McGrawHill. xv + 329 p. See p. 99-101. Chap. VI.
• Summary: “Several states have formed seed improvement
associations, the object of which is to specialize in the
production and marketing of high yielding, adapted pure
seed. Seed stock which is descended from an individual
plant or group of plants of which a performance record
has been kept is termed ‘Pedigreed Seed.’ ‘Registered
Seed’ is pedigreed seed that has successfully passed both
the field and final inspections conducted by the State Crop
Improvement Association under the supervision of the State
Agricultural College. Seed of varieties or strains of crops
which in tests conducted by the State Agricultural College
have demonstrated their adaptability, purity, and yielding
qualities and have passed both field and final inspections is
termed ‘Certified Seed.’” Thus, certified seed is seed of those
varieties suited for ordinary crop production.
Details on inspections, seed certification, and crop
improvement associations are given for the following states:
Indiana, Wisconsin, Virginia, Ohio, and Michigan.
In Virginia the following varieties are inspected
and recommended: Black Eyebrow, Wilson, Virginia,
Hollybrook, Mammoth Yellow, Tokio, Mammoth Brown,
and Haberlandt.
In Ohio the following varieties are inspected and
recommended: Manchu, Midwest, Ito San, Elton, Hamilton,
Medium Green, Peking, Wilson, Virginia.
The Michigan Crop Improvement Association inspects
only three soybean varieties: Manchu, Black Eyebrow, and
Ito San.
Note: This is the earliest English-language document
seen (July 2010) that contains the term “registered seed” or
the term “certified seed.”
1150. Piper, Charles V.; Morse, William J. 1923.
Composition of the soybean: Carbohydrates (Document
part). In: Piper and Morse. 1923. The Soybean. New York:
McGraw-Hill. xv + 329 p. See p. 109-12. [14 ref]
• Summary: “Many investigators have studied the nitrogenfree extract of the soybean from various points of view. In
many cases, the published analytical data are somewhat
conflicting. The soybean has a variety of carbohydrates,
altogether amounting to from 22 to 29 per cent., depending
on the variety and maturity of the bean. The most complete
quantitative separation of the carbohydrates existing in the
soybean has been made by Street and Bailey (1951).
“Considerable differences of opinion have existed
among investigators with regard to the presence of starch in
soybeans.” Some found none, whereas others found small
amounts. “Japanese chemists have not identified starch in the
native soybean. Undoubtedly the discrepancies relative to
starch content have been due to the maturity of the beans or
rather the method in which they are allowed to mature.” Harz

(1885) found that mature soybeans generally contain little or
no starch.
“Thoroughly mature seed of sixteen varieties of
soybeans grown quite generally throughout the United States
were submitted by the authors to Dr. Albert Mann of the
United States Department of Agriculture for investigation
as to starch content. Dr. Mann reported that in all cases
where starch reaction was obtained, it appeared upon the
inner (approximate) surfaces of the two cotyledons. It
was intensest at the middle part of the line of separation
and extended immediately under or behind the epidermal
layer of these two surfaces. In the majority of cases only a
trace of starch extended back into the thicker portion of the
cotyledons, that is, midway the inner and outer surfaces. One
variety, the Hahto, showed a distribution of starch throughout
most of the cotyledon, although the color reaction was
nowhere intense. No starch was found in the seed coats of
any of the varieties and only a mere trace in the embryos. It
will be noted in the following table that those varieties with
black or brown seed coats (with the exception of the Black
Eyebrow variety) are practically starch free while a general
tendency toward relatively high starch content is exhibited
by the yellow-seeded sorts.”
Table 45, titled “Starch content of commercial varieties
of soybeans in the United States” (p. 111), has three columns:
Variety, seed color, and amount of starch, as follows:
Peking, black, no starch. Virginia, brown, no starch. Wilson,
black, no starch or merest trace. Biloxi, brown, trace. Early
Brown, brown, small amount. Hollybrook, straw yellow,
small amount. Guelph, green, small amount. Midwest, straw
yellow, thin area covering 3/4 of inner surface. Ito San, straw
yellow, similar to Midwest but the areas heavier in starch.
Manchu, straw yellow, strong starch areas in inner surface
of each cotyledon. Mammoth, straw yellow, decided starch
band on inner surface of each cotyledon. Black Eyebrow,
black and olive, pronounced starch band on inner surface
of each cotyledon. Hahto, olive yellow, starch grains more
or less through the cotyledons. Chiquita, straw yellow,
very strong starch band on inner side of each cotyledon.
Haberlandt, straw yellow, very strong starch bands on inner
side of each cotyledon. Tokio, olive yellow, strongest starch
reaction of all varieties tested. Easy Cook [Easycook],
straw yellow, decided starch bands on inner surface of each
cotyledon; more or less starch to outer side of cotyledons
also; starch more or less distributed through the tissue of the
bean.
1151. Piper, Charles V.; Morse, William J. 1923. Soybean
varieties: Size and weight of seeds. Color of seeds
(Document part). In: Piper and Morse. 1923. The Soybean.
New York: McGraw-Hill. xv + 329 p. See p. 152-55. [14 ref]
• Summary: A full-page black-and-white photo (fig. 41,
p. 152) shows the “Seeds of the most important varieties
of soybeans now grown in the United States showing
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wide range in size and shape of seed.” The varieties are:
Mammoth, Hollybrook, Haberlandt, Manchu, Medium
Yellow, Mikado, Ito San, Chiquita, Lexington, Hahto, Tokio,
Guelph, Biloxi, Early Brown, Virginia, Barchet, Black
Eyebrow, Wilson-Five, Peking, Ebony.
“None is truly globose, but this shape is closely
approximated by some varieties. Others are much
compressed. The great majority, however, are elliptic in
outline, the thickness less than the breadth.
“The size and weight of the seeds vary considerably, the
lowest weight per hundred seeds being 4.3 grams and the
highest 21.2 grams. Soybean seeds weigh about 60 lb. to the
bushel and this weight is recognized as standard throughout
the United States. In Manchuria the weight per bushel is
usually 40 lb.”
Table 69 (p. 154) show the “Number of seeds per bushel
and weight in grams of 100 seeds of the most important
varieties.” Mammoth 132,480 / 21.2. Hollybrook 175,680
/ 17.3. Haberlandt 141,120 / 20.4. Manchu 140,160 / 20.0.
Ito San 171,840 / 15.7. Midwest 261,120 / 10.6. Chiquita
274,560 / 10.4. Tokio 142,080 / 19.3. Guelph 148,000 / 19.0.
Biloxi 112,000 / -. Hahto 75,000 / -. Early Brown 170,000 /
-. Virginia 249,600 / 11.6. Jet 340,000 / -. Barchet 644,160
/ 4.3. Black Eyebrow 147,840 / 19.1. Tarheel 164,000 / -.
Arlington 306,240 / 9.0. Peking 348,480 / 7.8. Wilson-Five
327,360 / 9.8. Ebony 345,000 / -. Lexington 215,000 / -.
“Color of seeds: Most varieties of soybeans have
unicolored seeds in the following colors: Straw yellow, olive
yellow, green, olive, brown, and black, the last really a dark
violet. Straw-yellow seeds are in some varieties very pale,
especially when old, and are sometimes erroneously called
white, but no truly white seeds are known in soybeans...
Bi-colored seed occurs in but few varieties... Some varieties
have their seeds brindled brown and black, the two colors
somewhat concentrically arranged... The hilum or seed
scar may be of the same color as the seed coat... In a few
varieties, as in Ito San, there is a minute brown spot on the
micropyle which is diagnostic.”
A quarter-page photo (fig. 42, p. 155) shows the “Seeds
of a back and white variety (Widower) from Korea.” The
white is due to the splitting of the outer layer of the testa.
1152. Piper, Charles V.; Morse, William J. 1923. Enemies of
the soybean: Rodents (Document part). In: Piper and Morse.
1923. The Soybean. New York: McGraw-Hill. xv + 329 p.
See p. 288-288a.
• Summary: “Rabbits are most troublesome as they are
very fond of the soybean, and have been known to destroy
considerable areas. In the Great Plains area failures with
soybeans have been chiefly due to rabbits. The greatest
damage is done while the plants are young and tender.
Observations have been noted in various sections where
rabbits showed particular preference to certain varieties of
soybeans. In South Carolina where a number of varieties

were under test, the Barchet, Riceland, Tokio and Chiquita
varieties were kept eaten down during the entire season
while several other varieties were damaged but slightly, and
a few varieties remained untouched. At the Moro Station,
Oregon, the Black Eyebrow, Ito San and Guelph varieties
were more or less damaged by rabbits, while the Manchu
was not injured. In a variety test using the Barchet, Tarheel
Black, Laredo, Hahto, Biloxi, Peking, Chiquita, Otootan,
Virginia and Tokio at Shafter, California, the Barchet was the
only variety damaged, the Jack rabbits keeping this variety
eaten down during the season. The Hahto variety in some
sections of the Southern States appears to be preferred to
other varieties commonly grown. Where rabbits are abundant
soybean culture is practically impossible unless the field can
be enclosed with rabbit-proof fencing. Small experimental
plantings may be protected by a 25-inch woven wire fence.
The dusting of the plants on the outer rows of soybean
fields with lime, or spraying with some arsenical poison has
prevented serious damage from rabbits
“In some of the Northern States woodchucks have
caused considerable injury to small plantings of the
soybean.”
1153. Piper, Charles V.; Morse, William J. 1923. Tables
(Document part). In: Piper and Morse. 1923. The Soybean.
New York: McGraw-Hill. xv + 329 p.
• Summary: Tables: (1) Acreage, production and yield of
soybean seeds in the United States. Gives statistics for each
for 1918, 1919, and 1920 for 14 states, other, and total. The
states are listed in descending order of soybean acreage in
1921, as follows: North Carolina, Virginia, Alabama, Illinois,
Ohio, Kentucky, Missouri, Tennessee, Wisconsin, Indiana,
Georgia, Pennsylvania, South Carolina, Mississippi.
(2) Estimates of soybean production of Manchuria for
various years (in million tons): 1906 = 0.6. 1907 = 0.6 to 0.9.
1908 = 1.150. 1909 = 1.150. 1910 = 1.4. 1913 = 1.2 1921 =
4.52.
(3) Cost of production of soybeans per acre in
Manchuria, 1910. (4) Monthly capacity of steam oil mills
at Newchwang, Manchuria, 1917. (5) Export of soybeans,
bean cake, and bean oil from the principal ports of South
Manchuria, 1909 to 1913, inclusive. (6) Five-year averages
(1897-1919, inclusive) of acreage, production, and yield per
acre of soybeans in Japan. (7) Amount and value of soybeans
imported by Japan. (8) Importations of soybean cake and
bean oil into Japan. (9) Quantity and value of exports of
soybeans and soybean oil from Japan to foreign countries,
1913 and 1914.
(10) Quantity and value of exports of miso (bean cheese)
and shoyu sauce, 1903 to 1907, inclusive. (11) Quantity
and value of imports of soybeans, bean cake, and bean
oil by European countries, 1912 to 1914, inclusive. (12)
Comparative prices per ton of cottonseed and soybeans in
European markets, 1911 to 1914, inclusive. (13) Quantity
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and value of soybeans, soybean cake, and soybean oil
imported into the United States, 1910 to 1920, inclusive. (14)
Quantity of imports of soybeans in the world’s trade, 19201919 inclusive. (15) Quantity of imports of soybean oil in the
world’s trade, 1910-1919 inclusive. (16) Quantity of exports
of soybean oil in the world’s trade, 1910-1919 inclusive. (17)
Quantity of exports of soybeans in the world’s trade 19101919 inclusive. (18) Acre yields of seed and hay of soybeans
at different dates of planting at Arlington Farm, Virginia.
(19) Yields of soybeans variously spaced.
(20) Acre yields of soybean hay and seed when planted
at different rates. (21) Germination of soybeans at different
depths of planting at Arlington Farm, Virginia. (22) Influence
of nodules on the composition of seed. Michigan Experiment
Station. (23) Effect of various nitrogenous fertilizers on the
yield of soybeans. Massachusetts Experiment Station. (24)
Effects of different phosphatic fertilizers with and without
lime. Rhode Island Experiment Station. (25) The influence of
different potash salts on yields of soybeans. Massachusetts
Experiment Station. (26) Effects of different kinds of lime
on the yield of soybeans. Massachusetts Experiment Station.
(27) Effect of fertilizers on soybeans. Delaware Experiment
Station. (28) Composition of hay of Mammoth soybean at
different stages of development. Arlington Farm, Virginia.
(29) Comparison of the loss in moisture in 10-lb. samples
of green forage of ten varieties of soybeans when air dried.
Arlington Farm, Virginia.
(30) Tons of soybean hay to the acre at different
experiment stations in the United States. (31) Bushels of
soybean seed to the acre at different experiment stations in
the United States. (32) Relative yields of straw to seed in
different varieties of soybeans. Ohio Experiment Station.
(33) Viability of soybean seed. (34) Proportions of stems,
leaves, and pods. (35) Nutritive constituents contained in

each part of the soybean plant. After Lechartier.
(36) Composition of the different parts of the
soybean plant at different stages of growth, at
Arlington Farm, Virginia. (37) Total weights of
mineral materials in 1,000 kilos of dry forage.
After Lechartier. (38) Mineral Materials in
1,000 kilos of dry forage. After Joulie. (39)
Percentages of nitrogen, phosphoric acid
and potash contained in different parts of the
soybean plant at different stages of growth, at
Arlington Farm, Virginia.
(40) Composition of soybean seed
compared with that of other legumes. (41)
Composition of common American varieties
of soybeans. (42) Percentage composition
of the different parts of soybean seed. After
Lechartier. (43) Percentage composition and
comparison of the amino acids of the protein of
the soybean and of cow’s milk. (44) Percentage
composition of the nitrogen-free extracts of
the soybean. (45) Starch content of commercial varieties of
soybeans in the United States. (46) Maximum, minimum,
and average of the more important constants of soybean oil
from 48 varieties, compared with those of other well-known
oils. (47) Comparison of the more important constants
of soybean oil by different observers. (48) Constants for
soybean oil. (49) Composition of the ash of the soybean
seed. After Pellet.
(50) Mineral content of the soybean seed compared with
those of cowpea, navy bean, and peanut. (51) Oil content
of soybeans gathered at various stages of maturity. (52) Oil
content of soybeans as affected by partial defoliation. (53)
Oil content of soybeans as affected by partial removal of
very young seed pods. (54) Oil content of soybeans of large
and small size seed from the same plant. (55) Oil content
of soybeans planted at intervals of two weeks in 1911, at
Arlington Farm, Virginia. (56) Varietal differences in the
oil content of soybeans grown at Arlington Experiment
Farm, Virginia, in 1907, 1908 and 1910. (57) Oil content of
soybeans grown under different environmental conditions.
(58) Oil and protein content of soybean varieties grown
under different environmental conditions. (59) Fertilizing
constituents of soybeans contained in crop and roots on one
acre. Connecticut (Storrs) Experiment Station.
(60) Yields of hay of different legumes and content of
fertilizing ingredients. Michigan Experiment Station. (61)
Fertilizing constituents of soybeans cut at different stages
of growth. Arlington Farm, Virginia. (62) Data and results
of soiling experiments with milch cows. Iowa Experiment
Station. (63) Soybean soiling experiment with milch cows,
Pennsylvania Experiment Station. (64) Analyses of soybean,
soybean and corn, and corn silages. (65) Digestibilities of
soybean and other silages. (66) Digestible nutrients in 100
lb. of air-dry substance. (67) Digestible nutrients in 100 lb.

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 545
of soybean straw and in other roughages. (68) Fertilizing
constituents of soybean straw compared with those of wheat,
oats, barley, and rye. (69) Number of seeds per bushel and
weight in grams of 100 seeds of the most important varieties.
(70) Results of planting a single variety of soybean
at different dates. Vienna, Austria, 1877. (71) Results of
planting different varieties of soybeans at different dates at
Knoxville, Tennessee. (72) Life period of soybean varieties
grown at the Arlington Experimental Farm, Virginia, for
eight seasons. (73) Life periods of American varieties of
soybeans grown at Sabour, India, 1911 (from Woodhouse
and Taylor, 1913). (74) Life period of soybean varieties
planted at intervals of two weeks in 1911 at the Arlington
Experimental Farm, Virginia. (75) Behavior of flower color
in natural hybrids. (76) Behavior of pubescence colors in
natural hybrids. (77) Behavior of amount and colors of
pubescence in an artificial hybrid. (78) Behavior of the color
of pods in natural hybrids. (79) Behavior of seed colors in
natural hybrids.
(80) Soybean crosses in the study of seed color. (81)
Behavior of cotyledons in natural hybrid selections. (82)
Behavior of cotyledons in soybean crosses. (83) Variations
in the cooking qualities of seed of different varieties of
soybeans. (84) Consumption of vegetable oils by the soap
industry in the United States. (85) Consumption of vegetable
oils in the production of lard substitutes and oleomargarine
in the United States (incl. coconut oil, cottonseed oil, peanut
oil, soybean oil, and corn oil). (86) Composition of soybean
cake, meal, and other important oil feeds. (87) Two 17-week
comparisons of soybean meal with other supplements for
fattening pigs. (88) Growth and nitrogen elimination of
chicks fed varying amounts of meat scrap or soybean meal
or both, in addition to a corn ration. (Indiana Experiment
Station). (89) Comparison of the digestibility of soybean
meal and other oil meals.
(90) Digestion coefficients of soybean meal obtained
with sheep. Massachusetts Experiment Station. (91)
Fertilizing constituents of soybeans, soybean meal, and
cottonseed meal. (92) Analyses and calories of soybeans
compared with those of other legumes and foods. (93)
Composition of soybean flour in comparison with wheat
flour, corn meal, rye flour, graham flour, and whole wheat
flour. (94) Composition of the sprouts from the soybean and
mung bean. (95) Composition of soybean milk compared
with cow’s milk. (96) Yields of bean curd obtained from
different varieties of soybeans. (97) Compositions of tofu
and tofu products. (98) Nitrogenous substances in natto. (99)
Composition of hamananatto. After Sawa.
(100) Composition of yuba. (101) Composition of red
and white miso. (102) Composition of shoyu or soy sauce.
(103) Composition of soybeans of the same variety dried,
soaked, and roasted.
1154. Piper, Charles V.; Morse, William J. 1923. Varieties:

Japanese classification of varieties (Document part). In: Piper
and Morse. 1923. The Soybean. New York: McGraw-Hill. xv
+ 329 p. See p. 144-46.
• Summary: “In Japan varieties of soybeans are
distinguished largely according to the color, shape and size
of seed, period of maturity; also according to use, as those
which serve principally in making shoyu, tofu, miso, and
those used for ordinary purposes.
“(A) The white (pale yellow) called in Japanese Shiromame or Hakudaidzu [Hakudaizu], includes the following
important varieties:
“Goguwatsu-mame (five-months kind) also called Tofumame, because it is used chiefly in making tofu, is an early
ripening sort with very small seeds.
“Wase-mame is another small-seeded early-ripening
variety used in making tofu, and is also termed Tofu-mame.
“Nakate-mame (middle late bean) matures between the
early and late varieties and has round seeds somewhat larger
than the above early sorts.
“Okute-mame, Maru-mame, and Teppo-mame, or Akamame are late maturing varieties with round seeds which
become harder and longer than the early ones. The Teppomame is used largely in making shoyu, while Maru-mame is
valuable as horse feed.
“(B) The black varieties, Japanese Kuro-mame or Kodudaidzu, are for the most part eaten boiled, with sugar, as
a relish to rice. Kuro-mame is a middle-late variety with
round or ellipsoid seeds and is somewhat similar to Kuroteppo-mame which has large round seeds. There is also a late
maturing sort with flat ellipsoid seeds known under several
names.
“(C) The brown-seeded varieties, Japanese Katsudaidsu, are much less grown than the white and black sorts,
and are used like the latter. Varieties with reddish-brown,
round seeds are called Aka-mame, while three light-brown
sorts of small importance are termed Cha-mame (tea beans).
“(D) Greenish or bluish-green varieties, Japanese
Aô-mame or Seidaidzu are mostly boiled with sugar like
the brown and black varieties. Similar to the brown sorts,
they are much less widely grown than the black and white
varieties. The Japanese distinguish the following subvarieties:
“1. Sei-hito. Epidermis green with yellow germ.
“2. Nikuri-sei. Epidermis green with green germ.
Both of these sorts range from round-ellipsoidal to a bullet
roundness and are of medium size.
“3. Kage-mame. Epidermis pale green, round with
yellow germ.
“(E) The speckled or bicolored varieties. Japanese
Fuiri-mame or Han-daidzu, is a group of small importance
and their cultivation is confined to a small area in a few
provinces. The following sub-varieties are recognized:
“1. Kuro-kura-kake-mame. Seed greenish, flat, ellipsoid
with a black spot on the scar.
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“2. Aka-kura-kake-mame. Seed yellowish green, flat,
long with a brown spot on the scar.
“3. Fuiri-mame or Udzura-mame. Seed yellowish-green,
spotted with many dark flecks. This is a rare variety grown
only in a few localities.”
1155. Sumner, H.R. 1923. Growing soybeans in eastern
Kansas. Kansas Agricultural College, Extension Circular
No. 39. 7 p. March.
• Summary: Contents: Introduction: Soybean grain. soybean
forage. Soybeans for soil improvement. The seed bed and
inoculation. Seeding: Time of seeding, rate and method
of planting, depth of seeding. Cultivation and harvesting.
Threshing and storing the seed. Varieties. For seed: A.K.,
Haberlandt, and Manchu. For general use: Morse and
Midwest. For hay and forage: Virginia and Wilson.
“Morse, Mikado, and Midwest yield best when grown
on the more fertile soils of southern Missouri.”
“The soybean is a promising crop for grain and forage in
eastern Kansas, and should be given a thorough trial in that
section.”
“There is an active demand for soybean oil and
its by-products. In 1921 more than $13,000,000 was
expended for soybean oil imported into this country.”
For the past six years, the Kansas Experiment Station has
been conducting soybean variety trials, comparing many
varieties. Photos show: (1) A plot of soybeans grown in
rows. (2) Uninoculated roots of soybean plants; no nodules
are clinging to these roots. (3) Inoculated roots of soybean
plants; the “nodules on the roots contain nitrogen gathering
bacteria.” Address: Extension Agronomist, Manhattan,
Kansas.
1156. Wilkins, F.S. 1923. Soybeans in the cornbelt: A legume
that is easily grown and yields well. Successful Farming
20(3):5, 92-93. March.
• Summary: Discusses the increasing acreage planted
to soybeans in the Corn Belt, selecting the right variety,
good silage varieties, growing soybeans for seed, and the
advantages and uses of the crop. Good varieties: Mammoth
Yellow, Midwest (formerly known as Medium Yellow,
Mongol, and Hollybrook), Manchu, Peking, Wisconsin
Black, Morse, Wilson, Virginia. Photos show: (1) A man
riding behind a team of horses pulling a farm implement.
“The weeder, harrow, or rotary hoe, excellent for killing
weeds in soybean fields.” (2) “Grain separators, with a few
minor changes, do excellent work in threshing soybeans.” A
huge mound of chaff stands next to the machine. (3) Animals
eating soybean hay at a trough; it is equal in feeding value to
alfalfa. Address: Iowa Agric. Exp. Station.
1157. Wettach, Melville. 1923. Soy beans for the Corn Belt.
Hoard’s Dairyman 65(12):434. April 6.
• Summary: Discusses varieties and harvesting the

crop. “For seed production and hogging down the Iowa
Experiment Station recommends the following varieties–
Manchu, Black Eyebrow, Chestnut, Minnesota 166,
Minnesota 167, Habaro, Early Yellow, Ito San, and Elton.”
“Those varieties which give the largest yields and
which have the pods well filled and the leaves beginning to
turn yellow about the time the corn is ready for silage are
best adapted for sheeping-down or silage. Medium Green,
Wilson, Roosevelt [Midwest], Ebony, Manchu, and Black
Eyebrow give large yields of hay and are very well suited for
this purpose. Manchu and Black Eyebrow are two of the best
seed varieties; and being good varieties for hay, a make them
good all-purpose beans.”
Photos show: A field of soy beans in corn for silage. A
man in a field of soy beans for hay. Address: Iowa.
1158. Wallaces’ Farmer. 1923. Iowa farmers and the soy
bean: Growers of soy beans are finding out how best to grow
and use this crop. 48(15):581. April 13.
• Summary: Iowa farmers describe their own experiences.
A clean seed bed is extremely important. The crop has a
multiplicity of uses. Soy bean varieties discussed: Elton,
Ito San, Manchu, Midwest (formerly known as Mongol or
Hollybrook), Morse, Ohio 9035, Peking, and Wilson.
A photo shows a man walking behind a team of horses
cultivating a field of young soy bean plants. “While a harrow
does the work effectively, a weeder or rotary hoe is less
severe.” Address: Iowa.
1159. Hackleman, J.C. 1923. Re: Thanks for sending
soybean varieties and excellent cooperation. Letter to W.J.
Morse, Bureau of Plant Industry, USDA, Washington, DC,
April 27. 1 p. Typed, with signature on letterhead.
• Summary: “I am indeed delighted to get your letter of
the 23rd and to note that you are sending us the additional
soybeans. We could make use of thirty of the Tarheel Black
and twenty-five pounds of the Hahto if you want to send
them. The Haberlandt I think we have in sufficient quantity
here. We have no Mammoth Browns.”
“We appreciate the kind remarks you have made
regarding our work in Illinois and assure you that this would
have been impossible had it not been for the excellent
cooperation from the Department of Agriculture, thru you.
We are deeply appreciative of this fine spirit of cooperation
and want you, Professor Piper, and others to know that we
realize the value and importance of the unselfish help that
you people have given us.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #7–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
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Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
1160. Lehman, Samuel G. 1923. Pod and stem blight of
the soybean. Annals of the Missouri Botanical Garden
10(2):111-69. April. Based on his 1923 PhD thesis,
Washington Univ., St. Louis, Missouri. [28 ref]
• Summary: “This disease was first called to the writer’s
attention in the summer of 1920. During that season it
occurred in abundance on soybeans in the plant-breeding
grounds of the North Carolina Agricultural Experiment
Station.”
“The disease is not known to be widely distributed,
having been found to date only in 3 localities, all of which
are in North Carolina.”
Discusses Diaporthe sojae (=D. phaseolorum var.
sojae). The perfect stage of Phomopsis sojae was developed
in culture and named Diaporthe sojae. Full description is
given to the disease and the fungus. Under morphology, the
author discusses the mycelium, pycnidia, pycnosporophores,
stylospores, and perithecia. The infection and dissemination
are favored by high humidity. The pycnospores germinated
best at pH 4.1-6.1. Light was essential to the formation of
pycnidia. Black Eyebrow was the most susceptible variety of
soybean to the disease.
A footnote on page 111 reads: “An investigation carried
out in part in the department of botany and plant pathology
of the North Carolina Experiment Station of the State
College and State Department of Agriculture, finished at the
Missouri Botanical Garden in the Graduate Laboratory of the
Henry Shaw School of Botany of Washington University, and
submitted as a thesis in partial fulfillment of the requirements
for the degree of doctor of philosophy. Published by
permission of the Director of the North Carolina Agricultural
Experiment Station.” Address: Asst. Plant Pathologist, North
Carolina Agric. Exp. Station. Formerly Rufus J. Lackland
Research Fellow in the Henry Shaw School of Botany of
Washington Univ. [St. Louis, Missouri].
1161. Thatcher, L.E. 1923. The status of the soybean crop
in Ohio. Ohio Agricultural Experiment Station, Monthly
Bulletin 8(3-4):59-64. March/April. Whole nos. 87-88.
• Summary: Contains an interesting statewide survey of
cultivation practices, based on 300 questionnaires mailed out
by the Ohio Agricultural Experiment Station. The soybean is
still a minor crop in Ohio. Only 14% of the farmers crowing
the crop for seed had 16 acres or more, while 72% of those
growing soybean hay had 5 acres or less. “That the number
of growers is increasing is evidenced by that fact that last
year 27 percent of those reporting were growing seed for the
first time; 38 percent were growing hay for the first time;
14 percent, soybeans and corn for silage; and 28 percent,
soybeans and corn for hogging-off for the first time. Of the
whole number 90 percent will continue to grow soybeans in

some way, and the 10 percent who are quitting are for the
most part small seed growers.”
A table shows the average yields reported per acre as
follows: Soybean hay 2 tons, other hay 1.9 tons, soybeans for
seed 19.8 bushels, corn 55.3 bushels, oats 47.2 bushels, and
wheat 20.8 bushels. “A corn-soybean-wheat rotation in place
of the standard corn-oats-wheat-clover rotation was reported
by 52 percent of the growers.” 69% of respondents found
soybean hay better than clover hay for feed.
“Ohio farmers, generally have shown good judgment
in the choice of soybean varieties for various purposes.
Altogether, 15 varieties were named. Ito San, the most
popular variety, makes up 24 percent of the seed acreage;
Midwest, 22 percent; Manchu, 12 percent; Medium Green
or Guelph, 10 percent; and Wilson and Elton each 5 percent.
The popularity of Ito San, which is due to the fact that it is
an old variety and the seed easy to get, is one the wane... It is
being replaced by Manchu in a majority of cases.”
“In harvesting the crop, 24 percent of all growers use
the grain binder, in some cases without twine; 35 percent
use the mower without windrower; 25 percent use mower
with windrower; 9 percent use the self-rake or reaper, and
7 percent depend on emergency or special methods such as
a 2-row bean puller, Champion potato digger, mower with
special platform, and combined harvester and thresher” [later
called a “combine”].
“The ordinary grain separator was used by 82 percent of
all growers in threshing the seed crop; the corn husker by 12
percent; while the remaining 6 percent flail by hand, tramp
out with horses, use navy bean thresher or special combined
harvester and thresher.”
Corn and soybeans are grown together for either silage
or hogging; they can be planted together in hills or drilled in
rows. “For hogging the rule is 3 plants per hill of corn and 2
of soybeans. As to yields, 88 percent said the mixture gave a
larger tonnage than corn alone, 7 percent said it did not, and
5 percent did not know. As to whether the soybeans reduced
the yield of corn, 73 percent said ‘No’ and 23 percent said
‘Yes.’”
A table on page 64 shows the protein and oil content of
61 soybean varieties: Ohio 20173–Manchuria. Ohio 9110–
Medium Green. Manchu. Manchuria. Medium Green. Ohio
10015–Medium Green. Elton. Ohio 13166–Habaro. Ohio
20185–Manchuria. Bulk no. 20. Ohio 9016. Shingto. Ohio
15081-23. Hamilton (Ohio 9035). Ohio 20178–Manchuria.
Ohio 20128–Manchuria. Blackeyebrow [Black Eyebrow].
Mandarin. Ohio 15040-25. Johnson 4’s. Ohio 20125–
Manchuria. Ohio 9001. Amherst. Ito San. Habaro. Ohio
20233–Elton. Ohio 20114–Manchuria. Bulk No. 23. Mikado.
Ohio 20287–Elton. Ohio 20225–Elton. Arlington. Bulk No.
9. Midwest–Wooster. Wilson. Peking. Yosho. Bulk No. 25.
Midwest (Mongol). Auburn. Midwest (Indiana). Virginia. Ito
San 17268. O.S.U. 1926–Manchu. Ohio 7491. Hurrelbrink’s
Sel. [Select/Selection?]. Ohio 20019–Ebony. Mammoth
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Yellow (Southern grown seed). Easy Cook [Easycook]. Taha.
Ohio 9100–Ito San. Ohio 13163–Ebony. Ohio 13185–Cloud.
Cloud. Ohio 20026–Ebony. Ohio 20085–Ebony. Ebony
‘A.’ Ohio 20065–Ebony. Ebony ‘B.’ Wilson No. 5. Note:
Hollybrook is now known as Midwest.
Note: This is the earliest document seen (Oct. 2013) that
uses the term “combined harvester and thresher” to refer to a
combine in connection with soybeans. Address: Ohio.

work best as a resistant against chinch bugs; they have
heavy foliage). Coots adds that, “above all, soy beans are the
greatest feed, either to hog down or feed threshed.”
The Morse variety “was named after the ‘soy bean man
of America,’ who is the government expert on this crop. He
has written a book on soy beans just printed, which is the
most complete work on beans we have ever seen.” Address:
Illinois.

1162. Fox, Kirk. 1923. Don’t overlook the soybeans. They
furnish cheap protein and build soil fertility. Dairy Farmer
21(9):18. May 1.
• Summary: “There is no crop which can claim as rapid
a climb to such general popularity in the United States as
soybeans. Coming at a time when the difficulty in getting a
stand of clover or alfalfa was seriously reducing the acreage
of legumes, it was eagerly accepted by farmers the country
over.”
“Why has this crop met with such favor and how is
it able to compete with such old standbys as red clover,
alfalfa and the other legumes? As sated earlier, the acreage
of clovers was falling off because increasing acidity of the
soil made it difficult to get a stand. When a clover seeding
fails, the rotation is upset as well as feeding plans because it
takes two years to get a clover crop. Soybeans, on the other
hand, will grow better on acid soils than most clovers but
are helped by applications of limestone. The also have the
advantage in that they require one season only to mature a
crop. Thus they fit remarkably well into the rotation.”
“Summing up the main reasons then why soybeans are
so popular, it can be said that they furnish a cheap, homegrown protein and at the same time are soil builders.” A
photo shows variety test plots of Medium Green and Ito San
varieties of soybeans growing at the Iowa experiment station.

1164. Hackleman, J.C. 1923. Re: Farmers in southern Illinois
still think cowpeas are better than soybeans. Letter to W.J.
Morse, Bureau of Plant Industry, USDA, Washington, DC,
May 2. 1 p. Typed, with signature on letterhead.
• Summary: “Our farm advisers in extreme southern Illinois
are not 100% sold on soybeans. Perhaps I had better say their
farmers are not. That is a great cowpea country as you know
and their farmers insist that the cowpea is better. Therefore
we always have to compare our soybeans ad cowpeas in the
same plot.” Whipporwill [also spelled “Whippoorwill”] and
New Era are considered the best cowpea varieties.
Hackleman notes that he telegrammed Morse on April
30: “Send thirty pounds each Tarheel, Hahto, Mammoth
Browns, as per your letter twenty-third...” Plus two cowpea
varieties.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #7–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.

1163. Orange Judd Farmer. 1923. Chinch bugs no longer
a “bug-a-boo.” Macoupin County farmers recommend soy
beans in corn for the trouble. 71(9):267. May 1.
• Summary: “Chinch bugs are not the ‘bug-a-boo’ that
they once were to farmers in Macoupin County, Illinois.
Even though the trouble still has to be guarded against, the
development of interest in growing soy beans along with
corn in that section of the state has lessened their losses
considerably in the last two years or so.”
Chinch bugs do not like moisture. “Soy beans tend to
shade the ground, holding moisture. This fact, combined
with the distastefulness of the plants themselves, seems to
be enough to keep out bug troubles.” Several farmers around
Macoupin have been growing soy beans to keep out chinch
bugs since 1921. They include M.E. Fullington (1921), Frank
Chism (has grown soy beans in his corn for 5 years), J.S.
Davis, F.M. Kirkland, H.J. Schultz, H.W. Day (soy beans
are very drouth resistant), J.P. Denby, J.P. Enslow, and C.C.
Coots (finds the varieties Ohio 9935, Morse, and Hurrelbrink

1165. Morse, W.J. 1923. Re: Request for 2 pounds of pure
Mikado seed. Letter to L.W. Parsons [Parsons-McKinnis Cooperation], Plainfield, Indiana, May 6. 1 p. Typed, without
signature (carbon copy).
• Summary: “Dear Mr. Parsons: I would like to obtain if
possible from you 2 pounds of pure Mikado seed for our
variety plot test at Arlington Farm, Virginia. I am including
all of the varieties in our field plot test, to obtain cooperative
results and data on the yield of hay and seed. I desire to have
the pure varieties, and, therefore, am writing you to see if
you are not able to find enough to send me 2 pounds of your
seed. I am enclosing herewith our franked tag, which may be
used in forwarding the seed for your postage.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29.
Box 102. Folders–Parsons, John E.; Parsons, A.A.; ParsonsMcKinnis Corporation. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
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DC.
1166. McKinnis, Guy P. 1923. Re: Opinions and request for
opinions about soybean varieties and harvesters. Letter to
W.J. Morse, USDA, Washington, DC, May 12. 1 p. Typed,
with signature on letterhead.
• Summary: “Dear Sir:–We like to exchange letters with
you at least once each year as you always give us some
suggestions that help in our business. Have had a very good
trade on soybeans this year and expect to sell our remaining
stock of about 100 bu. Cert. Midwest and same uncertified.
Could sell many more Wilsons and Sables if we had them.
We have been advocating Sable for hay, Wilson for ensilage
and Mikado for late hogging, foraging after corn is husked
and for shredding with corn and the demand for Midwests
for all these purposes has taken the supply in the past. We
believe that there is some likelyhood [sic, likelihood] of this
condition changing, overproduction of Midwest and a better
demand for special purpose beans. We desire your opinion on
all these matters and if there are better varieties than we have
we wish to know. Wilson is hardly stiff stemmed enough.
Who is doing field selection work with soybeans? We used
some re-selected Wilson last year and they were inferior to
old stock, earlier and shattered badly. We are adding Manchu
to our line this year as we have considerable call for them.
And note that Haberlandt is coming into general use south of
us. Are they more desirable as a late bean than Mikado? We
are informed that Lexington and Arlington are good forage
beans. We are always looking for better seed and practices
and are putting in beet and bean planters and cultivators.
“Particularly interested in harvesters and would
like to know what machines you have observed and can
recommend. Have plans for a power field harvester and
thresher and expect to make a trial machine and apply for
patents. Note in the Farm Implement News that a similar
machine has been patented. Where could information
concerning what has been done along that line be obtained
and do you happen to know good people who render the
service we may need in securing a patent that would not
enfringe [sic, infringe] on others? We have bulletins from
S. Carolina describing the machines in use there but they
seem to be rather crude. Our idea is to plant, cultivate and
harvest in four 22-inch rows and we believe the time is not
far distant when beans can be produced as cheaply per acre
as the small grain crops. We will have a fall meeting here and
if you can send us samples of soybeans that are promising
we will be glad to test them in our demonstrations. We are
working with Purdue but as you probably know they confine
themselves to about two yellow varieties Midwest and just
recently they have replaced Ito San with Manchu. They are
taking some interest in a new selection called Dunkirk [sic,
Dunfield]. What do you know about Dunkirk? Will be glad
to have an answer to the many questions and will cooperate
with you if the opportunity arises.”

“Wish a copy of your Soybean book. Check enclosed.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29.
Box 102. Folders–Parsons, John E.; Parsons, A.A.; ParsonsMcKinnis Corporation. Address: Indianapolis, Route O,
Indiana.
1167. Morse, W.J. 1923. Re: New soybean selection called
Dunkirk. Letter to W.A. Ostrander, Indiana Experiment
Station, Lafayette, Indiana, May 25. 1 p. Typed, without
signature (carbon copy). [1 ref]
• Summary: “Very recently I had a letter from Mr. Guy P.
McKinnis, of the Parsons-McKinnis Co-operation, advising
me that the Indiana Station had a new soybean selection
called Dunkirk. He asked me regarding this variety and I had
to confess my ignorance in regard to it. I will be very glad if
you can give me some information concerning this variety
and I would also like to obtain a small sample of seed that I
might include in our variety tests this season at Arlington”
[Virginia].
Note: Morse is probably referring to the newly-named
Dunfield soybean variety, which was given this name in
late 1922. Dunfield was an introduction (in 1913 from Jilin,
China), not a selection.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#10.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
1168. Morse, W.J. 1923. Re: Opinions concerning best
varieties of soy beans, and harvesters. Letter to Guy P.
McKinnins, Parsons-McKinnis Co-operation, Route O,
Indianapolis, Indiana, May 25. 2 p. Typed, without signature
(carbon copy).
• Summary: “Dear Sir: I have your letter of May 12 with
reference to the soybean situation in your state. I am very
glad indeed to learn that you have had such a good trade in
seed beans this year. For the past three or four years many
of the growers in the corn-belt states have had the idea that
there would be an overproduction of soybean seed. In the
fall after harvest although the seed was abundant and there
seemed to be an overproduction, yet the following spring
the seed has been disposed of quickly and there has been
considerable demand for seed from those states which seem
likely to have an overproduction. In view of the greatly
increased acreage annually for forage, pasturage, and
ensilage purposes, it hardly seems to me that there will be
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an overproduction, and if there should be a greater supply of
seed than could be handled for seed purposes the oil mills
will be in a position to take the seed at a price, I think, that
will be profitable to the farmer.
“Relative to selection work with the soybeans, the
Department is doing a very considerable amount of work
at the experiment station in Virginia. We have just planned
out around 1,000 selections which we made last year. The
selection work involved high yield and protein content,
high seed and forage field, habit, seed color, and disease
resistance.
“Concerning the Manchu variety, will say that the seed
of this variety has been in very great demand throughout the
northern states. It is the leading variety in Iowa, central and
northern Illinois, Indiana, Michigan, and Ohio.
“The Haberlandt is one of the favorite varieties in
Kentucky. It is a week to ten days later than the Mikado and
by many is considered a more desirable variety.
“The Lexington and Arlington varieties are both good
forage sorts, the Arlington being a black-seeded sort while
the Lexington is a small olive-yellow-seeded variety. I know
that the Arlington will give a much heavier yield of forage
than the Lexington, but I do not believe it will outyield
it in seed. If you care for any of the varieties such as the
Lexington, Arlington, or Haberlandt, I will be very glad
indeed to send you trial packages.
“With reference to the harvesters that are being used in
different parts of the country, will say that most harvesters
are now used in southern Virginia and in North Carolina.
There are several different types used in these states, some
of which do very good work. I understand that in your state
two men have invented a two-row harvester. I suggest that
you write to Prof. W.A. Ostrander, Indiana Experiment
Station, Lafayette, Indiana, who can put you in touch with
these men. Last season I had an opportunity of seeing a
four-row harvester at work in Virginia. This harvester was
manufactured by the planter and as yet has not been put on
the market.
“Relative to your fall meeting, I am sending you
four-pound samples of varieties that may be of value for
demonstration.
“Concerning the selection called Dunkirk, I must
say that I have no data as yet. I will write Prof. Ostrander
regarding this variety and obtain from him a history of it and
possibly a sample of seed.
“As to the soybean book which was recently published,
I refer you to the McGraw-Hill Book Co., 370 Seventh Ave.,
New York, N.Y.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29.
Box 102. Folders–Parsons, John E.; Parsons, A.A.; ParsonsMcKinnis Corporation. Address: Agronomist, Forage-Crop

Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
1169. J. of the Department of Agriculture, Union of South
Africa. 1923. Inoculation of legumes. 7(1):14-15. July.
• Summary: During the 1921-22 season, the effect of
inoculation on yield was tested on a small scale under pot
culture conditions. Inoculation with “nitragin” was found to
be effective on the soya bean variety Brownie. “All plants in
the inoculated sections produced a liberal supply of nodules;
these were absent in the uninoculated sections.” Soya beans
were also successfully inoculated by the use of cultures from
the “Agricultural University, Wisconsin.”
“Soya beans have produced good yields of seed, and
have produced good healthy plants comparatively free from
disease. The following varieties provided the best yield of
seed:–Brownies, Mammoth, Chinese White, and American
White.”
Also discusses: Cowpeas and the kudzu vine.
Note: This is the earliest research seen (Aug. 2018) on
inoculation of soybeans in Africa. Address: South Africa.
1170. Malin, D.F. 1923. “Bill” McArthur’s soy beans: Soy
beans are all important in the cropping system at Ianoka
Farm [Iowa]. Wallaces’ Farmer 48(35):1149. Aug. 31.
• Summary: Bill McArthur’s soy beans are one of the
agricultural features of Cerro Gordo County in Northern
Iowa, and he is considered the dean of soy bean growers in
the area. On his farm, soy beans have the limelight. This year
he has planted 90 acres of Manchus and Early Blacks.
“On the McArthur farm soy beans are probably used
for more different purposes than on any other Iowa farm.
The crop is annually planted with corn, both for silage and
hogging down. A considerable acreage is harvested for seed
each year and a part is always cut for hay. The beans in
ground form are extensively used for feeding the live stock
kept on Ianoka Farm, as the McArthur place is known.”
Also discusses: Method of making soy bean hay. Rate of
seeding for seed crop. Soy beans in the crop rotation.
A photo shows men using a regular threshing machine to
thresh soy beans in front of McArthur’s barn. He changes all
the pulleys on the cylinder shaft, putting on the larger pulleys
to slow down the cylinder and speeding up the separation.
The cylinder speed should be reduced to about 300 to 400
revolutions per minute. Address: Iowa.
1171. Park, J.B. 1923. Harvesting soybeans for seed. Ohio
State University, Extension Service, Crop Talk No. 1. 4 p.
Aug.
• Summary: Contents: Introduction. Time of harvesting.
Methods of harvesting. Special soybean harvesters.
Threshing. Storage of seed.
“The time at which soybeans ripen varies with latitude,
variety, and season, extending from the first or second week
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of September in northern Ohio to early October for the
later varieties in southern Ohio. A striking characteristic
of soybeans, which makes them better adapted to seed
production than most legumes, is their uniform maturity.
Many legumes continue blooming for a long period so that
flowers and ripe seeds are present on the same plant, but
the soybean is nearly as definite in its maturity as wheat. As
maturity approaches, the leaves turn yellow and drop, the
lower leaves first. At the same time the pods turn yellow and
then brown as they ripen. Most varieties have a tendency
for the pods to burst open and hatter the seeds soon after the
pods are dry. Varieties differ in this respect. Medium Green
shatters especially badly while Peking and Manchu are
notable nonshattering. A hot dry season will cause greater
loss from shattering than a cool, moist season.”
“Special soybean harvesters–Machines especially built
for harvesting soybeans from the mature standing plants are
used extensively in the southern states. The most common
type is a two-horse, single-row machine consisting of a
rectangular box mounted close to the ground on two wheels.
As the machine passes over the row, a wooden bar cylinder
with long iron fingers, revolving parallel to the row threshes
the beans out and throws them back into the box along with
many threshed pods and pieces of stem. A man with a fork
rakes them to the rear of the box and throws out the coarser
trash. Another type of harvester cuts, threshes, and cleans
the beans in one operation, discharging the straw upon the
ground.” Address: Ohio.
1172. Orange Judd Farmer. 1923. Champaign County boosts
good soy bean seed in special tour. 71(17):1. Sept. 1.
• Summary: Champaign County, Illinois, now grows more
soy beans than in almost any other county of its size in the
Corn Belt. About 150 people took a tour of important soy
bean farms and “listened to some interesting talks on the
development of this new and popular legume. The morning
was spent at the farm of John T. Smith, near Tolono. Mr.
Smith began growing soys for seed in 1910, and with C.F.
Meharry, where the afternoon meeting was held, was a
pioneer in the soy bean movement in central Illinois. There
are 500 acres of about 99.9 percent pure seed around Tolono,
and all of it is certified Manchu variety, which these men
believe is best for corn belt farms. The best results on the
Meharry farm, managed by W.E. Riegel, have been secured
with a rotation of corn (soy beans in the corn), soy beans,
wheat and sweet clover...
“Several good talks were made on the tour by Prof.
J.C. Hackleman, of the University of Illinois; O.J. Sommer,
president of the Illinois Crop Improvement Association; C.H.
Oathout, former advisor in Champaign County...
“’Three events are coming which should be remembered
by soy bean growers,’ announced J.C. Hackleman. ‘The
new Monticello soy bean products plant opens for business
September 5, and the next day, there will be our annual Soy

Bean Day at Urbana, with reports on experiments and a
chance to see all varieties growing on the University farm.
Then September 11, a National Soy Bean Day will be held at
Madison, Wisconsin, and all states are in on that program.’”
Note: This is the earliest document seen (Oct. 1999) that
refers to a soy bean “movement” in the United States.
1173. Lloyd, Walter H. 1923. Let George do it and he did!
Briggs made national soybean field day a real success. Ohio
Farmer 152(13):294. Sept. 29.
• Summary: A summary of talks given at the National
Soybean Field Day at the University of Wisconsin (at
Madison), and organized by George Briggs “that stemwinding human dynamo who planned and carried out the
program... George was born in Minnesota, graduated from
the University of Minnesota, farmed in the Dakotas, then
was a county agricultural agent in Wisconsin and now is the
chief soybean enthusiast in the farm crops department of the
college of agriculture of the University of Wisconsin. He has
other interests for his associates in the college call him ‘Corn
Tassel’ Briggs, while in soybean circles it, is ‘Soybean’
Briggs... We also heard it rumored that George baked the
soybean bread served at the excellent soybean luncheon.”
The “earnest disciple of soybeans from northwestern
Ohio, E.F. Johnson,” explained which soybean varieties are
best suited to various uses in Ohio: For seed production or
oil–Manchu. For hogging down with corn: Northern half
of Ohio–Manchu, Ito San. Southern half of Ohio–Manchu,
Elton. For ensilage: Peking, Midwest, Medium Green, and
Johnson Four. For hay: Early–Black Eyebrow. Medium–
Special Hay Mixture, Medium Green.
The field program included visits to many demonstration
plots, covering most phases of soybean production, including
depths of planting, rates of seeding, curing soybean hay, etc.
“Farmer’s best emergency crop: Then George pulled his
biggest lesson of all which was a simple demonstration of
the fact that soybeans are the best emergency crop a farmer
can grow. If one runs out of hay he can cut part of the beans
he had planned to harvest for seed or he can disk his wheat
ground and get a ton and a half of good hay to the acre
following wheat.”
Other speakers included William Wright (bacteriologist,
inoculation), R.A. Moore (What soybeans mean to
Wisconsin), C.R. McGee [Megee] (Michigan), F.B. Morrison
(author of the indispensable book Feeds and Feeding), C.M.
Vestal (swine feeding), F.W. Ives (threshing soybeans).
Mr. E.F. Johnson of Ohio said that he planned to “hold the
biggest soybean field day in the history of the country at
his farm in Williams County next September (1924) and he
invited the national association to hold its meeting at the
same time.”
Note: In 1924 the fifth annual soybean field day was
not held at the farm of Mr. E.F. Johnson in Ohio. Rather, it
was held in Ames, Iowa, at the Iowa Agricultural College
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and Experiment Station on 29-30 Aug. 1924. Mr. Johnson
did not speak at this event; we do not know whether he
was in attendance. Moreover, in Jan. 1999 Rod Miller, a
Johnson family genealogist in Stryker, searched every issue
of the local newspaper (the Bryan Democrat) for August,
September, and October 1924 looking for an article about a
soybean meeting at E.F. Johnson’s farm; he found nothing.
Address: Ohio.
1174. Thomasson, R.R. 1923. Soybeans to the rescue: In
Missouri the crop has found a soft spot in the heart of the
farmer with a rundown farm. Dairy Farmer 21(19):16-17,
29. Oct. 1.
• Summary: The article begins: “There are two types of
farmers: One who says ‘Give me the season, plenty of rain,
and keep the chinch bugs away and I still can grow enough
crops on the old fields to feel my stock;’ and the other who
says, ‘Give me soybeans I will defy drouths and insect pests.’
Any man can have his soybeans, but it is a long, long wait
for the other fellow until all seasonal conditions are right.
The sheriff will pass the farms of a lot of soybean growers
on his way to foreclose a mortgage on the man who waits for
the Lord to bless him with rain at the proper times thruout
the season.”
In Pulaski County, says County Agent C.C. Keller,
there are thousands of acres of poor upland soil. “A legume
in the rotation and more roughage to make more manure
has been badly needed. And still the farmers knew so little
about growing soybeans two years ago that I had difficulty
persuading five or six to plant small demonstration plots.
Those demonstrations resulted in fifty men growing 300
acres this year, and with hardly an exception they were
satisfied when they cut the hay. They were more than
satisfied when they began feeding that hay to their dairy
cows.”
The Virginia variety is best adapted to thin soils, with
Wilson as a second choice. The Virginia and Wilson were
the only two that could be harvested with a binder or mower.
Morse is a favorite on the more fertile farms of the state.
So is Haberlandt, but it has not been grown as extensively.
“The greatest objection to the crop that the farmer is finding
is probably the difficulty in obtaining seed. Machinery is
not available in most communities for threshing the beans.”

However counties such as Linn and Pettis are developing
the seed end of the crop. “Linn county produced a surplus
of 4,000 bushels this year. It was a pioneer soybean county.
Two men, E.A. Loomis and W.P. Brinkley, have grown
soybeans since 1903. For several years they were the only
men in the county to devote any attention to the crop. There
are now more than 1,200 men finding a place in their rotation
for the soybean, according to County Agent J. Robert Hall.
The majority of these men use them for hay and as a soil
builder. The Linn county soybean growers association was
organized in 1920 to facilitate selling the surplus seed.”
The article concludes: “The crop offers itself as a last
chance for the man on the road to a completely worn-out
soil who has passed the turn in the road where he might have
taken on clover in his crop rotation.”
Photos show: (1) Three men standing in a field of
soybeans and cowpeas on the farm of D.N. Dabbs in
McDonald County, Missouri. (2) Hulling soybeans in front
of a barn on the farm of Finis Fouts, Deer Creek, Indiana,
and transporting the hay up to the loft.
1175. Hoard’s Dairyman. 1923. Soy bean demonstration.
66(13):362. Oct. 12.
• Summary: Contains a summary of some of the speeches
given at the summer meeting of the National Soy Bean
Grower’s Association held at Madison, Wisconsin. “R.A.
Moore, Wisconsin veteran field crops investigator, was one
of the pioneers in seeking to adapt the crop to the farming
practices of his state... He marks the year 1898 as the date
when the initial effort was made to grow soy beans in the
Badger State. Following the early investigations their true
worth as legumes ideally suited to regions of light, sandy,
nitrogen deficient soils gradually came to be recognized.”
Wisconsin Black, Ito San, and Manchu are the three
most popular soy bean varieties in Wisconsin, with over 50%
of the state’s entire acreage (which totals 30,000 to 50,000
acres) being devoted to Wisconsin Black.
Indiana’s total soy bean acreage is about 240,000 acres
this year. Hoosier soy bean activities were summarized by
C.V. Vestal and W.A. Ostrander. Iowa’s soy bean acreage was
estimated at 200,000 acres by F.S. Wilkins; much of this was
sown to soy bean-corn combinations. “Severe clover failures
brought the soy bean into use in Illinois as an emergency hay
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crop with the result that this year’s acreage totals 674,000
acres.
“Surprise was expressed at the wide usage which the
by-products of the soy bean enjoy. Oils of the bean are used
extensively to free a certain percentage of linseed oil in
paints and varnishes. Soap is another soy bean oil product,
while the refined oils have found fairly extensive use in
edibles for some time past. New uses are constantly being
found for soy bean flour, another edible prepared from the
bean.”
“F.B. Morrison of the Wisconsin Agricultural College is
convinced that soy beans are an excellent protein-rich feed
for live stock.” Conclusive trials show this. “Experiments
have shown that in feeding dairy cattle, ground soy beans
may be used successfully as a substitute for linseed meal or
cottonseed meal. In fact, soy beans are worth as much per
ton as these expensive feeds. The bean may also be used
successfully in sheep feeding.”
“Soy bean oil meal is free from the disadvantage of
the whole soy bean in producing soft pork. At the present
time the amount of this meal produced in the United States
is not sufficient to meet the demand, but a considerable
amount is imported from the Orient. Consequently this feed
has become quite common on the Pacific coast, Morrison
concluded.”
A photo shows about 100 men, delegates from the
Midwest, dressed in coats, hats, and ties, gathered at the
Experimental Farm, Wisconsin College of Agriculture, to
attend a meeting of the National Soy Bean Association.
Those in the middle are holding up a large sign that reads:
“50 varieties. Soy bean tests, from 15 states.” Address: Fort
Atkinson, Wisconsin.
1176. McKee, Roland. 1923. Re: Send soy bean varieties
to Mr. K.C. Strobeck, Macedon, New York. Letter
[memorandum] to W.J. Morse, [USDA], Oct. 17. 1 p. Typed,
without signature (carbon copy).
• Summary: “Dear Mr. Morse: Mr. K.C. Strobeck of
Macedon, New York, whom I met at the National Dairy
Show would like to get small quantities of 6 or 7 varieties
of soy beans that will mature in about 115 days or a little
less. I suggested to him the trying of such varieties as
Manchu, Midwest, etc. The County Agent in the district is
Mr. E. Wagner, Sodus, N.Y. I also me Mr. Wagner and he is
interested in the soy bean trials that will be carried out with
Mr. Strobeck.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist [Bureau of Plant
Industry, USDA, Washington, DC].

1177. Godfrey, G.H. 1923. Root-knot: Its cause and control.
Farmers’ Bulletin (USDA) No. 1345. 27 p. Oct. See p. 9-10,
24-25.
• Summary: “Introduction: Attention should be directed to
the continual spread of a common disease of plants generally
known under the names of root-knot, foot-gall, and bigroot.” It occurs in all except the most northern states, and
“is most abundant in the more or less sandy land of the
Atlantic and Gulf Coastal Plain regions, all the way from
Maryland to eastern Texas, and in the lighter irrigated soils
of the Southwest.” Cotton suffers the greatest losses. Rootknot enlargements in legumes are sometimes confused with
the beneficial nodules caused by the nitrogen-fixing bacteria
which live on the roots of these plants.
“Root-knot is caused by a minute animal, Heterodera
radicicola. In the earlier stages of its development this
animal is wormlike, and for this reason has been called an
eelworm. On account of its production of galls, it may be
called a gallworm. It belongs to the group of animals more
correctly known as nematodes, many of which are injurious
to plants, while numerous others attack animals.”
A table listing plants attacked by root-knot (p. 9)
includes “Soy bean (except Laredo)” among the field crop
plants. A similar table listing “Plants immune or only
slightly susceptible to root-knot” (p. 10) includes “Soy bean,
Laredo.”
Fig. 9 shows: “A newly deposited egg of the root-knot
nematode magnified 400 times. These eggs are produced in
large numbers, some females laying as many as 500. Because
of their tough covering, the eggs are resistant to most
chemical treatments and to adverse soil conditions (After
N.A. Cobb).
A photo (p. 25) shows “Roots of the Peking soy bean
(A), a variety susceptible to root-knot, compared with those
of the resistant variety Laredo (B). These plants were grown
at Brooksville, Florida, under identical root-knot conditions.
The resistant varieties are not always as free from the disease
as shown here.” Address: Pathologist, Office of Cotton,
Truck and Forage Crop Disease Investigations, Bureau of
Plant Industry.
1178. Malloch, Walter Scott. 1923. The problem of breeding
nematode-resistant plants. Phytopathology 13(10):436-50.
Oct. See p. 443. [8 ref]
• Summary: “The serious nature of nematode infestation has
been pointed out by numerous writers. Heterodera radicicola
is the most destructive form known at the present time. The
theme of the present paper is to present some data collected
in an attempt to breed plants resistant to Heterodera
radicicola.”
Three varieties of soybeans (Mammoth Yellow, Ito San,
and Virginia), grown on a field in the Imperial Valley of
Southern California, were found to be infected by the root-
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knot nematode, Heterodera radicicola. Address: Univ. of
California, Berkeley.
1179. Weather, Crops, and Markets (USDA). 1923. Soy bean
production equal to last year. 4(20):537. Nov. 17.
• Summary: Figures are given in a table for the following
states: Delaware, Virginia, North Carolina, South Carolina,
Tennessee, Alabama, Georgia, Indiana, Illinois. The figures
are: 1923 acreage for seed and yield per acre compared with
1922. Prices offered to growers for thresher-run seed (per
100 pounds) for 3 Nov. 1920, 12 Nov. 1921, 23 Oct. 1922,
and 24 Oct. 1923. The 24 Oct. 1923 figures range from $2.00
in Illinois and Indiana to $3.15 in Delaware. States expecting
a large acreage increase are Indiana (+25%), Delaware
(+20%), and South Carolina (+20%).
“A larger percentage of the total production than ever
before will be made up of the early maturing varieties
because of the indicated increased production in Delaware
and the Corn Belt States.” A large increase in the available
quantity of the Manchu variety is expected; it “has proved
to be highly adapted for growing over a wide area in the
Central West.
“The supply of Mammoth Yellows probably will
be slightly less than last year because of the 5% smaller
production reported for North Carolina.”
1180. Bregger, Thomas. 1923. Report of the Plant Breeder.
Porto Rico Agricultural Experiment Station, Annual Report.
p. 9-10. Dec. 14. For the year 1922. [Eng]
• Summary: The section titled “Cowpeas, soy beans, and
mungo beans” (p. 9) states: “Of six varieties of soy beans,
Biloxi and Otootan set a large number of pods, but were
attacked by a disease which caused practically all of the seed
to shrivel in the pods.” Hahto germinated poorly. “Individual
selections of this [Hahto] variety are being made in the
hope of obtaining a strain that is more adaptable to Porto
Rico than the present type. Hahto has fairly large, flat green
seeds suggestive of Lima beans and might be useful in the
human dietary as a substitute for them, either dried or green.
Individual selections of Mammoth and Haberlandt soy beans
were also made and planted in progeny rows...” Address:
Plant Breeder, Mayaguez, Puerto Rico.
1181. Mark, P Lewis. 1923. Sensible talk about soy beans.
Rural New-Yorker 82(4773):1514. Dec. 15.
• Summary: The author first grew soy beans as a separate
crop in 1917; he used them as a soil builder. He also
discusses the returns in wheat where soy beans have been
grown, the uses of soy beans for seed, hay and forage, their
limitations as pasture, yield of seed, and comparison with
other crops. A table shows the protein and oil content of
the following soy bean varieties: Black Eyebrow, Manchu,
Mongol, Ito San, and Hamilton. Address: Franklin County,
New York.

1182. Thompson, J.B. 1923. Report of the agronomist in
charge. Virgin Islands Agricultural Experiment Station,
Report. For the year 1922. p. 2-4. See p. 3-4.
• Summary: In the section titled “Leguminous Crops” (p. 3)
after a subsection on cowpeas, we read: “Soybeans.–Short
row tests were also made with 22 varieties of soybeans,
the seed of which had been received from the Office of
Forage Crop Investigations, United States Department of
Agriculture. The beans were planted December 3, 1921,
on a plat immediately adjoining that devoted to cowpeas.
Although the soils of the two plats was [sic, were] similar
in character, many of the soybean varieties failed. Those
showing possibilities were, in order of merit, Biloxi,
Otootan, Early Brown, and Virginia, which yielded at the
rates of 545, 436, 299, and 272 pounds, respectively, of
shelled beans per acre.”
Note 1. This annual report was issued on 15 December
1923. This experiment station was located on St. Croix in the
Virgin Islands.
Note 2. This document was found by Judith V. Rogers,
Acting Campus Librarian, University of the Virgin Islands,
St. Croix Campus Library. Address: Agronomist in charge,
Virgin Islands Agric. Exp. Station, St. Croix, Virgin Islands,
USA.
1183. Wiener Landwirtschaftliche Zeitung (Vienna). 1923.
Antworten und Briefwechsel: 719 u. 720. Sojabohne
[Replies and correspondence: Nos. 719 and 720. Soybean].
73(101/102):421. Dec. 22. [Ger]
• Summary: Replies to Nos. 719 and 720. K. in W.
(Replies to Question no. 204.) In the matter of the soybean
(Sojafrage), nothing substantial has changed in recent times.
The nutritional value of the seeds for human consumption
is undisputed, and the same holds true for the fodder
value of the defatted seeds and the green mass. But if it is
desired to exploit this value of the seeds here with us, then
under our climatic conditions it is necessary to be content
with modest yields per unit of area. New strains have not
arisen. In Central Europe we have only one strain of a
yellow-seeded soybean (Soja) from Schurig (Stedten) and
Fruwirth’s earliest of all soybean (Count Piatti, Loosdorf
near Mistelbach; Szold, Mezolak near Papa) [Mezolak
near today’s Pápa, Hungary], a brown-seeded strain. The
introduction of foreign varieties has also not brought forth
any that are earlier. I have reported about agronomic trials
with the most tried and tested varieties in the United States
(“J.L.Z.”, p. 192). Out of these, only Manchu and Black
Eyebrow formed seeds and only on October 24, much too
late for a normal field harvest. And that was at [an elevation
of] 276 m [above sea level], in an area which allows largeseeded corn to mature but provides only low-quality wine.
The earliest of all soybeans had become completely mature
on September 2, and an early black-seeded variety on
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September 17. And even in a warmer area, on the property
of the vice president of the Hungarian Production Increase
League (ungarnische Mehrproduktionsliga), Mr. Szold,
Black Eyebrow only matured insufficiently, and two other of
the varieties that are prized in North America, Hayto [Hahto]
and Easy Cook, did not mature at all. The usage of the greens
(Grünnutzung) is also possible with us with the long-lasting
[i.e., late maturing] varieties, but it requires the obtaining of
seeds every year from warmer areas, which would make the
cost too high–Fruwirth. As correct as the figures on yields
and nutrient content of the soybean may be, in our climate
it is still not possible to get past the fact that according to
Fruwirth, the higher yielding, medium late to later maturing
varieties find sufficient heat (Wärme) only where grapevines
thrive well and late maturing varieties of corn for seed (and
not dent corn) regularly mature well, and the early maturing,
lower yielding varieties only where grapevines can in fact
still be planted for obtaining wine and the early maturing
corn varieties mature. In warmer locations, those varieties
of course provide higher yields. Piper and Morse say in
this regard that in America, the climatic demands of the
soybean are approximately the same as corn and cotton. For
very early maturing varieties, they indicate a life cycle of
80 to 90 days. Among the forms that are more widespread
in the Union, only one of them (Ogemaw) is found with an
85 day life cycle, according to which the early-maturing
varieties must hardly play a role in America. For soybean
trials (Sojaversuchen), I engaged Dr. Fruwirth (Waldhof
near Amstetten), the Count Eltz Estate (gräfliche Eltzsche
Domäne) in Vukovar (Slavonia) [in today’s Croatia], and
the Loosdorf farm (near Mistelbach). For further reading,
please see the Replies and Correspondence in no. 3-4 (of
1922) as well as the publication of the German Imperial
Committee for Plant and Animal Oils and Fats (deutsche
Reichsausschuss für pflanzliche und tierische Oele und
Fette) in no. 71 (of 1919) of this publication.
Note: Translated by Philip Isenberg (MM, CT), Long
Beach, California.
1184. Ames, C.T. 1923. Report from Holly Springs Branch
Experiment Station for 1923. Mississippi Agricultural
Experiment Station, Bulletin No. 220. 24 p. Dec.
• Summary: There has been much discussion and research
on the advisability of planting supplementary crops with
corn. This study found that corn grown alone produced 48.2
bushels/acre; corn with Otootan soybeans 45.5 bushels; corn
with velvet beans 31.3; 2 rows of corn to 1 row of soybeans
42.5 bushels; 2 rows of corn and 1 row of velvet beans 40.2
bushels.
The section titled “Forage crops” mentions four soybean
varieties: Otootan (the best one), Lareda [sic, Laredo],
Biloxi, and Mammoth Yellow. Address: B.Sc., Asst. Director,
Holly Springs Branch Station.

1185. Gardner, Max W. 1923. Indiana plant diseases, 1921.
Proceedings of the Indiana Academy of Science 33:163-201.
Dec. See p. 189-90. Proceedings of the Thirty-Ninth Annual
Meeting. [42 ref]
• Summary: In the section titled “Soybean” two diseases
are discussed: (1) “Bacterial blight caused by Bacterium
glycineum is carried with the seed and... is practically coexistent with the crop. The disease occurred in fields near
Lafayette and was reported from Greene county. The causal
organism has been studied in culture and found to be the
non-chromogenic strain of Bact. glycineum.”
(2) Mosaic “was found to a limited extent. Attempts to
infect field beans with soybean mosaic were unsuccessful, as
were also attempts to infect soybeans with mosaic from field
beans, from Adsuki bean, and from red clover. A spotting
of the older leaves of the varieties Black Eyebrow, Dunfield
and Ito San with which a Macrosporium was associated
was noted at Lafayette. An objectionable lavender staining
[purple stain] of the seeds of certain varieties was found to
be due to fungus invasion and a Fusarium was isolated from
the few seeds that were plated out. This trouble was probably
attributable to the wet weather.” Address: Botanical Dep.,
Purdue Univ. Agric. Exp. Station, Lafayette, Indiana.
1186. Bottari, Fulvio. 1923. La soja nella storia,
nell’agricoltura e nelle applicazioni alimentari ed industriali
[The soybean in history, in agriculture, and in food and
industrial applications (Photos and tables–Document part)].
Torino & Genova, Italy: S. Lattes & Co. 243 p. Preface by
Prof. Oreste Mattriolo (R. Università di Torino). With 34
illust. 22 cm. [25 ref. Ita]
• Summary: Photos show: (0) An infant fed soymilk in Turin
in 1921, together with a table showing its weight gain from
18 July 1921 until 14 Jan. 1922 (p. 7). (Figs. 1-3) Three
different varieties of soybean plants (p. 70-71). (4) The
leaves of 3 different varieties of soybean plants (p. 72). (5)
Close-up of the stem and pods of a soybean plant (p. 73). (6)
Beans and pods of soybeans (p. 74).
(7-8) Different stages of germinating soybean seeds (p.
75). (9) Close-up of soybean roots and nodules (p. 76).
(10-12) Fields of soybeans at the “Istituto Bonafous” (p.
106, 108, 113). (13-14) Field of soybeans grown with corn
(p. 122, 123). (15-18) Cellular transverse section through a
soybean (facing p. 152).
(20-21) Soy flour and wheat flour, each in a sack and
loose (p. 177). (22) Pasta made from soy (p. 181). (2328) Bread and baguettes / breadsticks made with various
percentages of soy (Pane di soja) (p. 183-89).
(29-30) Soy bran and wheat bran, each in a sack and
loose (p. 191). (31) Two bottles of soymilk (p. 194). (32)
Two bottles of soy oil (p. 214).
Tables show: (1) Imports and exports of soybean seeds
from 1910 to 1919 by various countries, Imports into Europe
(Denmark, France, Great Britain and Ireland, Norway, the
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Low Countries {Netherlands, Belgium, Luxembourg},
Sweden), into Asia (Netherlands Indies {today’s Indonesia},
Java & Madura, External Possessions, Japan, Formosa).
Exports from Europe (France, Great Britain and Ireland, the
Low Countries), from Asia (China, Japan, Formosa) (p. 3).
(2) Imports and exports of soybean oil from 1910 to
1919 by various countries, Imports into Europe (Denmark,
Germany, Denmark, France, Great Britain and Ireland,
the Low Countries {Netherlands, Belgium, Luxembourg},
Russia {both European and Asiatic} Sweden), into North
America (Canada, United States), into Asia (Netherlands
Indies {today’s Indonesia}, Java & Madura, Japan,
Formosa), into Africa (Egypt). Exports from Europe
(Denmark, France, Great Britain and Ireland {re-export},
the Low Countries, Sweden), from North America (United
states, re-export), from Asia (China, Japan) (p. 4).
(3) The weight gained by a baby fed soymilk at the
dispensary of Lattanti at Torino. The trial ran from 18 July
1921 to 14 Jan. 1922. The baby’s weight increased from
3,000 gm to 6,140 gm (p. 7).
(4) Production of soybeans in China in 1916 and 1917
by color. And production of soybean cakes and soy oil in
China in 1916 and 1917 (p. 21).
(5) Exports of soybeans and soybean cakes from
Manchuria yearly from 1905 to 1908 (data from Rouest) (p.
23).
(6) Area and production of oilseed plants (cotton,
linseed, colza/canola, peanut, and soya) in Japan from 1877
to 1920. Soy is by far the greatest, and both the area and
production of soybeans increase during this time (p. 26).
(7) Production of the principal vegetable oils (colza/
canola, sesame, cotton, linseed, soya, peanut, coconut) in
Japan from 1886 to 1918.
(8) Area and production of major oilseeds (cotton, soja)
in Korea from 1909 to 1917 (p. 31). Soybean hectarage
increased from 277,776 ha to a record 487,134 ha. Soybean
production grew from 1,991,126 quintals (1 quintal = 100 kg
or 0.1 metric tons) to a record 3,816,498 quintals.
(9) Imports of soybean oil to England from 1910 to 1919
(p. 38). (10) Imports of soybean oil to Denmark from 1910
to 1919 (p. 46). (11) Imports of oilseeds (copra, soya, peanut,
sesame, linseed, colza / canola & mustard seed) to Denmark
in 1917 (p. 46).
(12) Exports of soybean oil from Denmark from 1910
to 1919 (p. 47). (13) Imports of soybean oil to the Low
Countries from 1911 to 1919 (p. 47). (14) Imports of soybean
oil to Russia from 1909 to 1915 (p. 48). (15) Imports of
soybean oil and cottonseed oil to Sweden from 1912 to 1919
(p. 48). (16) Imports of soybean oil to Alsace Lorraine from
1913 to 1919 (p. 49). (17) Area of oilseeds and production
of oil in Italy from 1909-1920 (p. 50). The area was about
constant and the production of oil increased. (18) Median
annual production of oil in Italy from 1870-1874 to 1920
(p. 50). Production decreased. (19) Trial comparing the

nutritional value of cow’s milk and vegetal milk (soymilk).
The name of each of the 8 calves is given (p. 56-57). (20)
Area and production of soybeans in the United States from
1909, and 1917-1919.
(21) Imports of various vegetable oils (olive, palm,
coconut, soya) to the United States from 1910 to 1919 (p.
63).
(22) Cultivation of soybeans in Spain as described by
Coll. D. Santiago Felice Valderrama of Montilla. The five
columns are: (a) Classification, from 0 to 10. (b) Provenance
/ Source (China). (c) Seed color. (d) Development (large,
medium, small). (e) Maturity date (Late, semi-late, early,
etc.) (p. 85).
(23) Fertilizer tests with Soja hispida, The five columns
are: (a) Parcel number, 1-9. (b) Fertilizers used and dosage.
(c) Stems, kg per 50 square meters. (d) Production of pods,
kg per 50 square meters. (e) Grain, kg per 50 square meters
(p. 95).
(24) Chemical composition of soybeans grown in
Vienna, yellow from Mongolia, Yellow from China, reddish
brown from China. Composition is given for both the
original seed and for its progeny (p. 98).
(25) Weight of soybean stems, pods, and seeds of
soybeans grown by Prof. Manvilli of the Bonafous Institute
(p. 98).
(26-28) Effect of planting distance and pattern on the
weight of soybean stems, pods, and seeds (p. 102, 105).
(29) Effect of place of origin and variety on the time to
germination, time of flowering and formation of the pods.
The soybeans came from Tunisia, China, Ceylon, New
South Wales, Podolia [in today’s Ukraine], and Lithuania,
France, Northwestern Italy (Piemonte, [Piedmont]), United
States, Indochina [Cambodia, Laos, Vietnam, Burma, Siam,
Peninsular Malaysia, Singapore], and India (p. 109).
(30-31) The effect of applying electrical voltage to
soybean plants on the yield of stems, pods, and seed (p. 110111).
(32) Ito San Soybean production per ha in Connecticut
from 1877 to 1918 (p. 120).
(33) The yield of protein and oil from common beans,
peas and soybeans (p. 121).
(34) The yield of various minerals from the stem, leaves,
pods, seeds and entire plant (p. 121).
(35) Chemical analysis of the soybean plant, on both an
“as is” and a dry basis, in the stem, foliage, pods, and entire
plant (p. 141).
(36) Composition of the soybean–various parts from
various places. entire plant, forage after the plant blooms and
sets pods, hay from Japan, hay from Massachusetts, straw
from Massachusetts (p. 142).
(37) Nutritive elements in hay from different types of
plants, both green and dry, for crude substance and digestible
portion (p. 143).
(38) Distribution of the various nutritive components
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in the various parts of the soybean seed. The parts are entire
seed, cotyledons, embryo, seedcoat (scorza) (p. 145).
(39) Complex analysis of the seed of the soybean (in
parts per 100) (p. 146).
(40) Analysis of the seed of various colors of soybean by
various researchers, incl. Dr. Emil Pott, Meissl & Böcker, &
Pellet.
(41) Nutritional composition, both crude substance and
digestible portion, of various protein sources: beef, common
beans, lentils, peas, broad/fava beans, soybeans (p. 149).
(42) Protein content of various basic protein sources,
incl. meat, peas, broad beans and soya (p. 155). (43) Bar
graph. The soybean as a source of nutrients, compared with
other legumes, wheat flour, soy flour, wheat pasta, soy pasta,
75% wheat + 25% soy pasta, wheat bread, soy bread, 75%
wheat + 25% soy bread, cow’s milk, soymilk, mother’s milk
(p. 159).
(44) Chemical composition of soybean hay according to
Oscar Kellner 1885, p. 82 (p. 162).
(45)
(45) Chemical composition of soybean hay according to
Emil Pott 1907 (Vol. 2, p. 3) (p. 163).
(46) Composition of soybean straw, according to Emil
Pott (p. 165).
(47) Chemical composition of soybean pods according
to Emil Pott (p. 165).
(48) Nutritional composition of soy coffee from Tyrol
and Dalmatia (p. 171).
(49) Nutritional composition of soy jams (confetture di
soja).
(50) Nutritional composition of soy flour compared with
the flour of various cereals (p. 176).
(51) Nutritional composition of various types of soy
pasta: 100% soy, 25% soy, pasta from Naples (p. 182).
(52) Nutritional composition of soy bread, four analyses,
compared with two analyses of wheat bread (p. 185).
(53) Nutritional composition of soymilk made from
whole soybeans or soy flour (p. 195).
(54-55) Nutritional composition of soymilk, 7 analyses,
compared with mother’s milk, cow’s milk and goat’s milk (p.
200-201).
(56) Nutritional composition of okara (the residue from
making soymilk), various analyses (p. 207).
(57-58) Nutritional composition of soybean oil vs.
cottonseed oil, and according to five different analysts (p.
213).
(59) Nutritional composition of soybean cake according
to five different analysts (p. 215).
(60) A diagram compares the chemical composition of
animal casein and vegetable casein (p. 227).
(61) A table compares the chemical composition of
animal casein and vegetable casein (p. 228). Address: Dr. of
Economic and Commercial Science, Turin [Torino], Italy.

1187. Clark, George Harold; Malte, M. Oscar. 1923.
Fodder and pasture plants. Ottawa, Canada: Department of
Agriculture. 143 p. + 27 unpaginated color plates. See p.
134-35. Illust. Index. 26 cm.
• Summary: This is a reprint of the original 1913 edition.
George Clark was born in 1872. Malte Oscar Malte lived
1880-1933. Address: 1. B.S.A.; 2. Ph.D. Both: Canada.
1188. Funk Bros. Seed Co. 1923. Catalog. Bloomington,
Illinois: Funk Bros.
• Summary: The section on soy beans has now expanded to
2 pages. The first page (p. 2), titled “Soy Beans,” describes
the merits of the crop. The second page, titled “Essentials of
Success with Soys” offering information on cultivation and
varieties. Funk Bros. now features the following varieties:
Midwest (the new name given to Mongol, Medium Yellow,
Hollybrook, and others), Ito San (also called Medium Early
Yellow), A.K., Manchu. They also sell Ebony, Ohios [Ohio
varieties], Virginia, Sables [Sable], and Early Browns.
Photos show: (1) Soy bean roots with nodules. “Good
inoculation–Worth $8.00 an acre to enrich your soil.” (2)
Soy beans growing in rows. (3) Soy bean hay curing in the
cock. (4) Field of soy beans at the proper stage to cut for hay.
Address: Bloomington, Illinois.
1189. Henderson (Peter) & Co. 1923. Everything for the
garden (Mail-order catalog). New York, NY. 176 p. 28 cm.
• Summary: The page titled “Farm seeds” (p. 81) contains
text and prices for the “Early Green Soja” and “Early Wilson
Black” which are almost identical to those in the Jan. 1923
edition of Henderson’s Wholesale catalogue for market
gardeners and florists.
The section titled “Henderson’s Garden Talks over
the WJZ Radio” (p. 4) tells about this program broadcast
from the Westinghouse Station, Newark, New Jersey.
On the bottom half of this page is a condensed history of
the company and genealogy of its founders (with three
signatures), as given in more detail on the back cover of the
1923 edition of Henderson’s Wholesale Catalogue.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 & 37 Cortlandt St., New York.
1190. Henderson (Peter) & Co. 1923. Henderson’s farmers
manual (Mail-order catalog). New York, NY. 16 p.
• Summary: In the section titled “Soja or soy beans” (p. 10)
is quite similar to that in the 1920 edition of this manual.
However a new variety is offered and described: “Early
Wilson black soja bean: Possessing all the good qualities of
the early green variety, this sort is considered superior on
account of its extremely vigorous constitution. On poor soil,
Early Wilson will make a growth of from three to four feet,
and on rich soil it will attain a height of six feet.
“Many growers prefers Early Wilson because the stems,
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which are strong enough to support the heavy top growth, are
very slender, and it is therefore considered better for hay and
ensilage.
“Early Wilson will mature and ripen its large crop of
beans in the latitude of New York. If combined with Millet as
recommended for Early Green, it will furnish a wholesome,
economical, and nutritious feed for cattle.
“Price, 15c. per lb.; $1.75 per peck; $6.00 per bushel, 60

lbs.; 10-bushel lots, $5.90 per bushel.” Note 1. Early Wilson
is about 25% less expensive than Early Green.
Note 2. The soja bean appears at three places in the
index to this 1923 manual: (1) Beans, Soja. (2) Glycine
hispida–See Soja Bean. (3) Soja Bean or Soy Bean.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
35 and 37 Cortland St., New York, New York.
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1191. Jenkins, J. Mitchell. 1923. Station No. 4: Rice
Experiment Station, Crowley, Louisiana. Louisiana
Agricultural Experiment Station, Annual Report 34:36-39.
For the year 1922. See p. 38.
• Summary: On page 38 we read: “During the past year,
there was a growing interest in the soy bean, on the part of
rice farmers. The results secured on the Station for the past
six years, have gone a long way towards convincing the rice
grower of the possibilities of their becoming a profitable
crop from the standpoint of returns from the bean, as well
as its advantageous effect upon the soil. The seed of the
Biloxi variety grown on the Station was readily disposed
of in this section. Several farmers have a small acreage,
and one company seeded two hundred and sixty acres. The
results secured by them were not as good as those obtained
on the Station; however, this was no fault of the bean, but
due to lack of experience in handling the crop. We are having
frequent calls for information regarding bean seed, and bean
harvesting machinery. The entire crop of eighty bushels of
Biloxi seed produced this year on the Station has already
been disposed of. Local men are now looking elsewhere
for seed of this variety. There is little doubt but that in the
course of a few more years the greater part of the rice lands
that now lie idle each year will be seeded to the soy bean,
and when this comes to pass, soy bean oil mills will be built
throughout the rice belt. The oil cake from these mills will
furnish an excellent substitute for some of the other materials
that are now purchased for use in manufacturing mixed
feeds.” Address: Superintendent of the Station, and Asst.
Agronomist, Office of Cereal Investigations, Bureau of Plant
Industry [USDA].
1192. Kidder, A.F.; Hernandez, P.; Breeden, E.K.; Calloway,
R.C. 1923. State Station, Baton Rouge, Louisiana. Louisiana
Agricultural Experiment Station, Annual Report 34:14-25.
For the year 1922. See p. 14, 15, 25.
• Summary: In the section titled “Farm department,” the
subsection on “Soil fertility” states (p. 14): “Velvet beans in
comparison with soy beans and cowpeas for green manuring,
continued to give better yields of cotton in the two-year
rotation of cotton, oats, and legume. Soy beans sown in corn
at the last cultivation increased the yields of cotton as in
previous years. Continuous cotton was not profitable... The
velvet bean appears to be a better green manure crop for corn
and cotton on the bluff soils than soy beans or cowpeas.”
The subsection on “Crop production” notes (p. 15):
“Biloxi and Mammoth Yellow soy beans have given the
largest yield of seed. Otootan, Virginia and Barchet varieties
are better for hay. It seems at the present time that the Ebony
soy bean may be used for early seed production. Many other
varieties have been planted but none have proven as good as
those mentioned.”
In the section titled “Experiment station dairy, Baton

Rouge,” the subsection on “Crops” begins (p. 25): “The
crops of last session consisted of corn and soy beans for
silage, corn and velvet beans, oats, root crops, and lespedeza
for hay.” Address: 1. Agronomist; 2. Asst. Agronomist; 3.
Farm Manager; 4. Dairy Superintendent.
1193. North Carolina: the land of opportunity. Compiled
and published by State Board of Agriculture, W.A. Graham,
commissioner (Continued–Document part II). 1923. Raleigh:
Mitchell printing Co. 384 p. Portraits. 24 cm.
• Summary: (Continued): In order to test out the best rates
of broadcast seeding, several plantings have been compared
at the Mountain Branch Station, near Swannanoa. Broadcast
plats were sown at the rates of 30, 60, 90, and 120 pounds of
seed per acre. In these tests the 90 and 120 pound seedings
produced the largest yields of actual soybean hay. From the
plats receiving the lighter seedings the hay was principally
weeds. The best results will be secured when seedings are
made at the rate of 50 to 60 pounds of beans per acre in twofoot rows, and 35 to 40 pounds in three-foot rows. The yield
of seed will usually be greater from the row planting.
“The best time to plant soybeans varies with the climate
of the locality. Soybeans will stand almost as much cold as
corn, and could be planted soon after corn is planted. The
early seedings will give the best results, the best results being
obtained from seedings made between May 1 and June 1.
“The fact that soybeans can take a part of their nitrogen
from the air is no reason why they should not receive
additional plant food in the form of commercial fertilizers.
If we wish to get the most good from soybeans they should
receive a mixture of 200 to 300 pounds of acid phosphate
and 50 to 75 pounds of nitrate of soda per acre, or its
equivalent in other forms of manure. When the beans are to
be grown on soil that has not previously grown soybeans, it
is best to inoculate the seed before planting.
“Varieties for Different Sections of the State: In the
eastern part of the State the Mammoth Yellow soybean has
been decidedly the highest yielder of seed and the variety
most generally grown. In recent years the high price paid
for early varieties, such as Virginia, Black-Eyebrow, and
Haberlandt, has restricted these popular varieties to limited
areas in the eastern section. For hay production in the
Coastal Plain Section the Tar-Heel Black [Tarheel Black]
has produced the largest yields, but the hay is not so good in
quality as that produced from the Virginia bean.
“In the Piedmont Section the Mammoth Yellow has been
the highest yielder of seed, and the Virginia best for hay.
When it is necessary to plant around June 1, or a little later,
the Virginia and Haberlandt beans have been the best for
seed production in the Piedmont Section. During the season
of 1921 the Virginias yielded 34 bushels per acre on a farm
in Catawba County. Under the dry conditions that existed
that year the Virginias yielded heavier than the Mammoth
Yellows. In the Mountain Section the Medium Yellow,
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Haberlandt, and Black-Eyebrow have yielded best for seed
purposes, and the Virginias have been best for hay.
“The best varieties of soybeans for the State are
Mammoth Yellow, Virginia, Haberlandt, and Black-Eyebrow.
At Raleigh the Mammoth Yellow beans require 148 days,
Virginia 117, Haberlandt 112, and Black-Eyebrow 102, to
mature seed. The time required to mature seed will vary
somewhat with the time of planting, late planted beans
requiring a smaller number of days to mature.”
1194. North Carolina: the land of opportunity. Compiled
and published by State Board of Agriculture, W.A. Graham,
commissioner. 1923. Raleigh: Mitchell printing Co. 384 p.
Portraits. 24 cm.
• Summary: Soybeans are mentioned on 29 pages of this
report:
Page 124-29: “The Culture of Soybeans: The soybean
has been an important crop in certain portions of Eastern
North Carolina for more than a quarter of a century. Its
culture, beginning with a few counties in the northeastern
part of the State, has spread gradually to every county in the
State. The recent introduction of earlier varieties has made
it a popular summer legume throughout the Piedmont and
Mountain sections. At present our State is producing a larger
quantity of soybean seed than any other State in the Union,
and the acreage is increasing each year.
“Soybeans and Other Summer Legumes Compared: The
summer legumes with which the soybean must compete are
cowpeas, the mung bean, and velvet beans. When compared
with the best varieties of cowpeas, the soybean has produced
a third more hay and nearly twice as much seed per acre in
all sections of the State.
“At the time of planting, soybeans require a better seed
bed, and usually give a poor stand if planted deeper than one
and one-half inches. The soybean will stand a considerable
amount of frost in the spring or fall, while the cowpea is very
sensitive to cold. With the exception of a few varieties, the
soybeans are upright in growth, being easy to harvest for hay
or seed. Cowpeas, on the other hand, are viney plants, and
therefore more difficult to handle. Soybeans mature more
nearly at one time, while the cowpeas usually continue to
grow until frost.
“In order to compare the yields of seed and hay from
the best varieties of soybeans and cowpeas, the following
tables have been prepared from results at the different branch
stations. In each case the soybeans and cowpeas were grown
under the same conditions in 3-foot rows.
Table 1.: “Cowpeas and Soybeans Compared, Mountain
Branch Station, Swannanoa, N.C.” For each is given: 1. Seed
yield per acre in bushels. 2. Hay yield per acre in bushels.
Soybean varieties: Virginia (15.25; 5,225), Haberlandt
(18.20; 3,920), Manchu (14.21; 2,810).
Table 2.: “Cowpeas and Soybeans Compared, Piedmont
Branch Station, Statesville, N.C.” For each is given: 1. Seed

yield per acre in bushels. 2. Hay yield per acre in bushels.
Soybean varieties: Mammoth Yellow (16.62; 3,066),
Haberlandt (13.96; 2,749) Virginia (12.87; 2,330).
“When compared with the mung bean, the soybean does
not make as large growth, but produces a greater quantity
of seed. The seed of the soybeans are more easily harvested
than those of the mung bean. At present the seed of the
mung bean are too high to be generally used. When the seed
are cheaper they may be used to advantage for hay and soil
improvement.
“The soybeans will not make as much growth on poor
land as will velvet beans, and so cannot compete with velvet
beans for improving poor soils. For maintaining the soil
fertility of measurably fertile lands soybeans are superior for
planting in corn or other crops.
“Soybeans for Hay: The large yield of hay and the
high food content is certain to give this crop an important
place in all sections of the State. This will be especially
true in sections adapted to livestock production. Soybeans
are usually cut for hay when the lower pods are full grown,
but still green. The stage of cutting will vary with weather
conditions. A long drought coming at the time of blooming
will usually cause shedding of the leaves. In such cases it is
best to cut them before too many of the leaves shed. Because
of its upright growth, the soybean is more easily harvested
than cowpeas for hay. When planted thick, 90 to 120 pounds
broadcast, 75 to 90 pounds with the grain drill, and 50 to 60
pounds in two-foot rows, they will make more hay and will
be more easily cut with the mowing machine. When planted
too thin the stems may grow too coarse. Soybean hay is not
very difficult to cure. It should be cut after the morning dew
has dried, and the vines allowed to wilt. When thoroughly
wilted, but not so dry that the leaves will crumble, the hay is
raked in rolls and stacked in ventilated stacks in the field, or
to the side of the field, if the land is to be broken soon after
the hay crop is taken off.
“The scarcity and high price of seed from suitable
varieties have in the past prevented a more general use of
soybeans in the Piedmont and Mountain sections of our
State. Some of the varieties best suited to these sections may
be secured in considerable quantities this season and at a
reasonable price.
“The demand for soybean seed of the early varieties in
this and other states should make the production of good
seed profitable in our Piedmont and Mountain sections.
Under favorable conditions the better varieties have yielded
between 15 and 25 bushels per acre. On land that produces
30 to 40 bushels of corn per acre one should secure 15 to 20
bushels of beans.
“The method of harvesting seed depends upon the
amount grown. Small quantities may be pulled up by hand
and threshed with a flail. Several special machines are now
being used to harvest larger areas. (Write for the circular on
soybean harvesters.) These soybean harvesters thresh the
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beans in the field, leaving the stalks standing for pasturage
and soil improvement. Seed gathered in this way are mixed
with hulls and small pieces of stalks, so it is necessary to
screen them after harvesting is done. These harvesters save
from 60 to 75 per cent of the seed, the remainder being
scattered on the ground or left on the stalk. The seed left
on the stalk are usually eaten by hogs or cattle pastured
after harvesting. In order to secure good results from these
machines the pods must be dry. When moist from dew or
recent rains the pods are tough and will not thresh well with
any machine.
“In the Mountain and Piedmont sections, where
small grain is grown, it will be best to use the small grain
machinery for harvesting soybeans. The reaper and binder,
reaper, or mowing machine may be used to advantage. In
fact, large soybean growers have used these implements
successfully for several years. In order to use the reaper and
binder or mowing machine most successfully, the beans
should be planted thick so that the stalks will not grow too
coarse. When harvested in this way the beans are cut just
before the top pods turn brown. If the pods and stalks are
allowed to become too dry before cutting, there will be some
loss from shattering. When cut with a reaper and binder the
bundles are stacked like wheat or oats and allowed to dry.
When cut with the mowing machine the buncher is attached
and the vines placed in small cocks to dry. The threshing
may be done on an ordinary grain thresher or with a corn
shredder. The vines and pods should be thoroughly dry when
the threshing is done. The cylinder of the thresher should be
run at a lower rate of speed than is used for threshing small
grain. A speed of 600 revolutions per minute with a portion
or all the concaves taken out has given good results. Unless
this precaution is taken a large portion of the beans will be
cracked. It is customary among some of the growers of the
Coastal Plain Section to bale the finer portions of the straw
and pods and use the coarser materials for bedding or feeding
cattle. The finer portions usually come out as tailings and
consist of broken pods, small stems, and a few seed that stick
to the pods. When not damaged by wet weather, this material
is readily eaten by all livestock.
“Culture of Soybeans: The culture of soybeans is about
the same as for cowpeas, except the soybean requires a better
seed bed. When seeded in a poorly prepared seed bed or
planted too deep the soybean usually gives a poor stand. The
seed should not be planted more than one to one and one-half
inches deep.
“When grown for seed or for grazing, the soybeans
are usually grown in narrow rows and cultivated. Some
growers of the Piedmont Section who have had considerable
experience with soybeans recommend broadcast plantings
for all purposes. Whatever method of seeding is used it
should be kept in mind that the thick plantings will usually
give the best results for hay or seed production. Poor stands
are usually due to the planting of poor seed or planting too

few to the acre. Be sure that the seed you buy will give a
good germination, and plant them thick” (Continued).
1195. Piper, Charles V.; Morse, William J. 1923. Table 72:
Life period of soybean varieties grown at the Arlington
Experimental Farm, Virginia, for eight seasons (Document
part). In: Piper and Morse. 1923. The Soybean. New York:
McGraw-Hill. xv + 329 p. p. 158.
• Summary: The eight seasons / years are 1905 to 1913.
The varieties were planted each year about the first of June.
“In period of maturity nearly all of the varieties behave
consistently from season to season as indicated in the
following table.”
The following varieties were grown in 1905. The life
period (in days, for 1905) of each is given in parentheses
after the varietal name:
No. 17251, Buckshot (103 days).
No. 17252, Flat King (128).
No 17253, Nuttall (114).
No 17254, Ebony (122).
No 17255, Kingston (114).
No 17256, Brownie (121).
No 17257, Eda (112).
No 17258, Ogemaw (88).
No 17260, Samarow (103). No 17261, Guelph (112).
No 17262, Yosho (103). No 17263, Austin (119). No 17264,
Tokyo (149). No 17267, Hope (149). No 17268, Ito San
(113). No 17269, Midwest (121). No 17271, Haberlandt
(119). No 17273, Butterball (96). No 17275, Amherst (114).
No 17277, Manhattan (96). No 17278, Hollybrook (133). No
17280, Mammoth (147).
The following two varieties were first grown in 1907:
No 17861, Jet (117 days).
No 18227, Chernie (117 days).
For some varieties, no data are given for 1911, 1912,
and/or 1913.
1196. Stewart, Sidney. 1923. North Louisiana Experiment
Station, Calhoun. Louisiana Agricultural Experiment Station,
Annual Report 34:26-35. For the year 1922. See p. 28, 33.
• Summary: The section titled “Explanation of manure
rotation plots” states (p. 28): “Corn and velvet beans, oats
followed by cowpeas or soy beans, and cotton with oats and
crimson or burr clover, at last cultivation.”
A table titled “Forage crop varieties. Plot 1, North of
Barn, Soy beans,” gives for 15 soy bean varieties: Variety
name, source of seed, percent stand, weight hay, and yield
in tons per acre. The varieties are: Biloxi, Mammoth Yellow,
Otootan, Mongol, Itosan [Ito San], Ebony, Virginia, Tarheel
Black, Hollybrook, and Barchet.
The seed came from five sources: (1) T.W. Wood &
Sons, Richmond, Virginia. (2) Chris Reuter, New Orleans,
Louisiana [“Reuter’s Seeds” was one of The South’s
foremost seedsmen]; (3) H.G. Hastings, Atlanta, Georgia.
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(4) E.G. Seed Co., Media, Illinois. (5) North Louisiana
Experiment Station, Calhoun.
The highest yield of hay was from Otootan–3.54 tons/
acre. Address: Superintendent.
1197. Fouts Brothers. 1923? Soyland Seeds: Soybeans
our specialty (Mail order catalog). Camden, Indiana. 24 p.
Undated. 23 cm.

• Summary: This is a seed catalog combined with a manual
on soybean cultivation, utilization, and promotion. Internal
evidence suggests that it was probably published in 1923.
On the cover, a photo shows a soybean plant in a vertical
rectangle. Above it is written “Soyland Seeds” (in large
letters). Below the photo are 3 lines of text: (1) “Soybeans
our Specialty” (medium size letters). (2) “Fouts Brothers”
(large letters). (3) “Camden, Indiana” (medium size letters).
Contents: Location of Soyland farms. References.
Thoughts (about life and success). Introduction. Soybean
facts (“The soybean has long reigned as a miracle crop in

Eastern Asia countries...”): Soybeans–became our specialty
(“We started with soys in 1903, in a small way, by testing
out several varieties.”), Midwest soybeans (This variety
was previously known as Indiana Hollybrook, Mongol, and
Medium Early Yellow. The shattering of the 1922 crop of
Midwests was very unusual, and must have been due to the
great heat of August), Ito-Sans, Manchu soybean. Growing
soybeans: Planting, cultivating soybeans, corn and bean
combination, planting corn and beans. Utilizing the soybean
crop: As a green manuring crop, for hay, pasturing soybeans.
Seed production: Introduction (harvesting), threshing, corn
and bean silage, putting corn and beans on the hoof, those
beans in the corn, converting corn and beans into mutton,
soybeans–soil builders, soil inoculation, Soyland inoculation.
Certified seed (certified by the Indiana Corn Growers’
Assoc.–99.5% purity): Seasonal mottling of soybeans,
uncertified seed beans. Other Soyland seeds: Michikoff
seed wheat, Victory oats, Calico seed corn, clover seeds.
Remember. Our guarantee. About ordering: Prices subject to
change, kindly use order blank. Soyland Seeds bag tag.
Photos show:
(1) A collage of three–Noah, Finis and Taylor Fouts.
A line of farmers standing in front of Soyland barn on
Soybean Day–3 Sept. 1920. Two people standing in a field of
soybeans with a barn and farmhouses in the background.
(2) One person standing in a huge field of soybeans.
(3) Corn and soybeans growing in the same field.
(4) Piles of soybean hay in a field at Soyland.
(5) Pigs “hogging down” corn and soybeans.
(6) Sheep feeding in a field of corn and soybeans. Four
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uprooted soybean plants, showing the bare root nodules.
(7) Two farmers driving two teams of three horses each
at Soyland. The first is harvesting soybeans, the second is
drilling wheat.
(8) Two teams of horses in a soybean field.
(9) A canoe and ducks on a pond at Noah’s house.
(10) A man examining soybeans in a large field.
(11) The home of Finis E. Fouts.
(12) The home and farm of Noah Fouts.
(13) The home and yard of Taylor Fouts, partly obscured
by large trees to the left and right.
(14) On the back cover is an outline map of the state of
Indiana, with a star showing the location of Soyland, at 41º
north latitude. The text at the top of the page reads: “Soyland
Seeds are the kind you need in your practical farm rotation.
Corn–soybeans–wheat–clovers.” Inside the outline map (in
a circular logo) we read: “Soyland. Fouts Bros. Camden,
Ind. Certified Farm Seed.” Below that: “Soyland seeds are
selected right, grown right, cleaned right, priced right, by
Fouts Bros.” And below the map: “The logical location for
the production of vigorous northern grown seeds.”
Location: Soyland is in the northern portion of Indiana,
about 73 miles from the Indiana-Michigan state line, at
40.7º north latitude. “Our farms are near the village of
Deer Creek, in eastern Carroll County, ten miles south of
Logansport, on the Michigan pike, and eight miles east of
Camden. Camden, Indiana, is our regular shipping point.
Being on the Pennsylvania railroad, we get prompt service
daily... Long distance Bell Telephone connections at Camden
Indiana. Telegraph service at Camden, but local telephones
on Deer Creek Co-Operative Telephone Company. Visitors
are welcome to inspect our farms and crops at any time,
except Sundays. We will appreciate your acquaintance and
try to make your visit pleasant and helpful. We always try to
keep in close touch with scientific facts as brought out by the
Experiment Stations of the Corn Belt. It is our aim to apply
these instructions to our farm operations.”
“Seasonal mottling of soybeans: Heretofore the
mottling of yellow soybeans was thought to be evidence
of a cross or hybridization with some darker variety, hence
the impurity. The general mottling of the [variety] Midwest
in 1922 was the subject of much discussion, and collection
of experience. There seems to be conclusive evidence that
it is not an impurity–for with our purest developed strains,
some sections of a field have shown mottling–whether it is a
weather, or a soil or a moisture factor during some growing
stage of the crop, or some genetic reversion, we cannot
explain. This is a subject for careful experimental work by
the experts.”
“Introduction: We are farmers, living upon, and
managing our own farms.”
Note 1. This is the earliest (and only) document seen
(Nov. 2020) which states that Medium Early Yellow is
a synonym for Midwest. It is also the earliest of many

documents seen stating that Indiana Hollybrook is a
synonym for Midwest.
Note 2. This is the earliest English language document
seen (July 2007) that uses the word “miracle” (or “miracles”
or “miraculous”) or the term “miracle crop” in connection
with soybeans. Address: Camden, Indiana.
1198. Kendrick, James B.; Gardner, Max W. 1924. Soybean
mosaic: Seed transmission and effect on yield. J. of
Agricultural Research 27(2):91-98. Jan. 12. [9 ref]
• Summary: “No host for soybean mosaic has been found,
other than the soybean itself.” The disease is transmitted by
the seed, usually in rather low percentage varying with the
varieties. Selecting seeds from healthy plants as a control
measure was proved effective. Mosaic has little influence on
the germination power of the seeds but caused a loss of 30 to
75% in yield.
Soybean varieties seem to differ somewhat in
susceptibility. Midwest has proved very susceptible; Soysota
and Virginia tend to escape infection. Varieties also differ
in their ability to transmit the disease through the seed.
Midwest, Haberlandt, Black Eyebrow, A.K., and Arlington
transmitted the disease readily. Address: Indiana Agric. Exp.
Station.
1199. Barr, J.E. 1924. Seedsmen and the soybean industry.
Seed World 15(2):18-19. Jan. 18.
• Summary: Contents: Introduction. Excellent seed demand.
Varieties for the Cotton Belt (Biloxi, Otootan, Laredo,
Mammoth Yellow, Wilson, Midwest, Ito San). Future looks
bright. Seedsmen should profit. Pure and adapted varieties.
“Seedsmen have played an important part in the
development of the soybean industry, which only five
years ago was in its infancy. At that time production was
more or less confined to the state of North Carolina.” “This
was, and still is, made up almost entirely of Mammoth
Yellows.” “Now it has spread north, south and west, with
over 3,000,000 acres planted in various parts of the United
States.”
“State extension agents helped to put the industry over
in a big way. They saw the need for soybeans to grow on
lands where clover would not grow, to take the place of oats
where this crop was not profitable, to be used as a legume
catch crop instead of millets, etc., and to provide a better
balanced ration for hogging down in corn. As a result the
crop has become firmly established in the farm rotation. It is
no longer an experiment. Some states this year have a half
million or more acres. And the total for the United States
probably runs around 3,000,000 acres for hogging down in
corn, for hay, silage, etc., and 200,000 acres harvested for
seed.”
The heart of the soybean industry is pure and adapted
varieties. “The value of soybean seed lies in the varietal
purity and adaptability of a variety for planting in a particular
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section and for the specific purpose desired.”
“There may be a sharp distinction between the market
price of a given variety of soybeans and its agricultural
value. Regardless of the market price of a variety it has little
value agriculturally until it is placed where it can be used in
the section and for the purpose for which it is best suited.
The soybean industry was made possible by the introduction.
propagation, and distribution of adapted varieties; and its
future depends in a very large measure on how well the
varietal purity of these varieties is safeguarded and on the
efforts made to supply seed of the varieties best adapted to
local conditions.” Address: Investigator in Marketing Seeds,
USDA.
1200. Crops and Markets (USDA). 1924. Soy beans move
freely as prices advance. 1(4):61. Jan. 26.
• Summary: “Soy beans moved more freely from growers’
hands during the period December 17–January 15 than
earlier in the season.”
“Many growers in the Corn Belt States are selling their
soy beans and holding corn and grain because the former
is bringing the best price. There is some indication that the
supply of seed quality soy beans is not excessive. Such
stocks are in strong hands and higher prices are anticipated
later as the planting season approaches.
“Prices paid growers advanced 10¢-40¢ in Tennessee
and the Corn Belt but remained unchanged in the eastern
States. Wilsons in Delaware were selling at $3.75 per 100
lbs.; Mammoth Yellows in North Carolina at $3, and in
Tennessee at $3.50; and Manchus and Midwests in the Corn
Belt at $2.90-$3.15”
A table lists prices offered growers for thresher-run soy
beans (per 100 lb) on 12 Dec. 1922, 17 Dec. 1923, and 15
Jan. 1924. Prices for the first two dates (in December) are
as follows: Delaware $2.60, $3.75; North Carolina $3.10,
$3.00; Tennessee -, $3,30; Illinois $1.95, $2.60; Indiana
$2.00, $2.85; Ohio -, $2.75; Missouri $3.30, $3.00.
An estimated 45% of the crop was sold by Jan. 15.
“Wilsons in Delaware were selling at $3.75 per 100 lbs.;
Mammoth Yellows in North Carolina at $3, and in Tennessee
at $3.50; and Manchus and Midwests in the Corn Belt at
$2.90-$3.15.” Address: Washington, DC.
1201. Littlejohn, C.N. 1924. Soys for robber acres. Country
Gentleman 89(4):22. Jan. 26.
• Summary: “A virtual reclamation of thousands upon
thousands of acres of low, wet, unsafe lands in the YazooMississippi Delta is being wrought through the Laredo soy
bean, which is further promising practically to solve the
farmers’ food problems.”
1202. Burkholder, Walter W. 1924. Varietal susceptibility
among beans to the bacterial blight. Phytopathology 14(1):17. Jan. See p. 7. [10 ref]

• Summary: In 1919 some experiments were conducted on
some species closely related to the common bean (Phaseolus
vulgaris). It was found that bacterial blight (Phytomonas
phaseoli) also infects the Ito San variety of the soy bean
(Soja max Piper). Address: Cornell Univ., Ithaca, New York.
1203. Zavitz, Charles A. 1924. Soy beans. Ontario
Department of Agriculture, Circular No. 43. 4 p. Jan.
• Summary: “The growing of soy beans for seed production
in Ontario is limited to a few sections bordering on the
Lakes.” “In our Experimental Department one variety of soy
beans was grown as far back as 1893; seven varieties have
been grown in each of the past fifteen years, and seventythree varieties were under experiment in 1923. Soy beans
have been distributed from the College in connection with
the co-operative experiments throughout Ontario in each of
the past twenty-five years, from two to three varieties being
used each season.”
A table (p. 2) “gives the average results in yields of
green crop and of threshed seed per acre for each of eleven
varieties of soy beans for the years 1921 to 1923, inclusive.”
The varieties are listed in descending order of seed yield:
O.A.C. No. 211 (23.84 bu/acre), Tsurunoko (23.59),
Minnesota No. 167 (23.39), O.A.C. No. 111 (23.26), Early
Yellow (23.25), Habaro (22.89), O.A.C. No. 81 (22.20),
Medium Green (21.80), Quebec No. 92 (21.08), Ito San
(20.33), Brown (18.63).
“The O.A.C. No. 211, which stands highest in average
yield of seed per acre [23.84 bu/acre] and in weight per
measured bushel and second highest in yield of green
crop per acre [7.92 tons] has been grown in the plots for
five years, but in only the last three of these has it been
included in the regular variety tests.” A photo shows a field
of “the O.A.C. No. 211 variety of Soy Beans grown at the
Agricultural College, Guelph, in 1923.” Address: B.S.A.,
D.Sc., Prof. of Field Husbandry and Director of Plant
Breeding and of Field Experiments, Ontario Agricultural
College, Guelph, Canada.
1204. Brown, F.A. 1924. Sudan grass and beans. Rural NewYorker 83:208. Feb. 9.
• Summary: “Variety Used.–So many letters have come to
Mr. Foushee and myself concerning the Sudan-Soy bean
crop described in my article published in The Rural N.-Y.
Nov. 10 that none of us has the time to spare to answer all, so
I am giving the details asked for. The seed can be had from
most reliable dealers, but buy from reliable ones only, those
who guarantee that there will be no Johnson grass seed in the
Sudan grass. Soy bean seed from one place is probably as
good as from another, if not old. Here we use the Mammoth
Yellow bean, mostly. North of Baltimore a little earlier
variety may be better. Some varieties yield more seed but
less forage than others.”
Also discusses: Drilling the seed. Cutting [harvesting].
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Annual seeding. Soil requirements of Sudan grass and
soy beans. Restoring a farm (with crops {oats and vetch},
manure, and fertilizers such as acid phosphate). Pasturing
stock.
Sudan grass, being an annual and a non-legume, will
never take the place of clover and alfalfa. Yet either of
these latter legumes alone, “or with Soy beans, it is the best
temporary hay crop and Summer pasture that is now in use in
this country.” Address: Person County, North Carolina.
1205. Morse, W.J. 1924. Re: Arlington Farm 1924 land
assignment. Letter to Mr. R.A. Oakley, USDA, Washington,
DC, Feb. 13. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Dr. Oakley: With regard to the attached
memorandum concerning the Arlington Farm 1924 land
assignment, I have talked over the matter of seed increase
with Mr. Connor and we selected four varieties of soybeans,
the Laredo, Wilson-Five, Peking and Hahto, and one variety
of cowpeas, the Victor. The total amount of land for this
increase work will be about 50 acres. Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC.
1206. Hodgson, R.E. 1924. Soybeans: Their use and culture
in southern Minnesota. Univ. of Minnesota, Agricultural
Extension Division, Special Bulletin No. 82. 8 p. Feb.
• Summary: Contents: Introduction. Soybeans as hay,
for hogs, and for seed. Feeding of soybean straw. Culture
of soybeans. Inoculation. Curing for hay. Harvesting for
seed. Threshing. Varieties adapted to Minnesota: Habaro,
Elton, Manchu, Chestnut, Wisconsin Black, Minsoy, Black
Eyebrow, Mandarin, Early Brown, Ito San, Soysota. A table
shows the seed yield of each variety (in bu/acre) from 1920
to 1923.
Introduction: “One of the greatest uses of soybeans in
southeastern Minnesota seems likely to be as a home-grown
high protein grain supplement, to take the place of oilmeal as
a means of supplying the protein not provided in the ordinary
dairy ration of corn silage, alfalfa hay, corn, and oats.
“This is a conclusion drawn from experience with
soybeans at the Southeast Demonstration Farm and
Experiment Station at Waseca, and it throws light on the
question as to the best use to make of a crop, which, by the
seeding of adapted varieties, can be grown and matured in
practically all parts of Minnesota.
“The greatest danger lies in the fact that many farmers
believe that by planting soybeans in their silage corn they
have adequately provided for the protein needs of their

stock, and that when not feeding a legume hay such as clover
or alfalfa, they may think they have no need of a protein
supplement such as linseed meal. The soybeans in a field of
corn and beans planted together vary from 10 to 20 per cent
of the total tonnage. But even if the beans did produce as
much as 10 to 20 per cent of the total tonnage, they would
still come a long way from yielding enough protein for even
the ordinary producing cow, without legume hay.
“A 1200-pound cow, producing 25 pounds of 4 per
cent milk a day requires 2.2 pounds of protein daily. Thirty
pounds of straight corn silage contains 0.38 of a pound of
digestible protein. Silage containing from 10 to 20 per cent
of beans provides 0.4 of a pound of protein or an increase
of 0.02 of a pound. Ten pounds of prairie hay contain 0.3
of a pound of protein, or an increase of 0.2 of a pound. Ten
pounds of prairie hay contain 0.3 of a pound of protein, and
4 pounds of corn and 4 of oats contain 0.74 of a pound of
protein. Such a ration, therefore, contains a total of 1.44
pounds of protein, or three-quarters of a pound less than
the amount required. If, however, 10 pounds of alfalfa hay,
containing 1.17 pounds of protein, is substituted for the 10
pounds of prairie hay, the total of protein is brought to 2.3
pounds, or a slight fraction more than the amount required.”
Address: Southeast Demonstration Farm and Exp. Station,
Waseca, Minnesota.
1207. Landry, E.S.; Jenkins, J.M. 1924. The Biloxi soybean.
Louisiana Agricultural College, Extension Circular No. 67.
4 p. Feb.
• Summary: Describes the value of the soybean in a rotation
with rice, and how to grow it under rice field conditions.
1208. Trowbridge, P.F. 1924. Experiment station progress:
Report of the Director–July, 1921, to June 30, 1923. North
Dakota Agricultural Experiment Station, Bulletin No. 174.
100 p. Feb. See p. 11.
• Summary: The section titled “Soy-beans” (p. 11) states:
“North Dakota can produce an abundance of roughage for
live-stock feeding. Livestock also require concentrates. The
soy-bean is one of the most valuable concentrates on account
of its high protein and high oil content.
“Soy-bean trials were conducted in 1913, 1921, and
1922. Minsoy is the earliest and most promising variety.
Mandarin and Wisconsin Black are not quite as early but are
useful varieties.”
Note 1. This document contains the earliest date seen
for soybeans in North Dakota, or the cultivation of soybeans
in North Dakota (1913). The source of these soybeans is
unknown.
Note 2. In April 2001 Kathie Richardson, who first
discovered this document and kindly sent it to Soyfoods
Center, looked through the annual reports of all the 20-25
demonstration farms / substations in North Dakota for the
years 1913 to 1917 in search of more information about the
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1913 date above. It was a huge project and she was unable
to find confirmation of the 1913 date. Yet another document
makes this 1913 date seem realistic: USDA Farmers’
Bulletin. No. 645. (31 Dec. 1914) states (p. 41) that in 1914
producers of soy beans in North Dakota were paid $2.25/
bushel for their crop. In the process of searching, Kathie
Richardson did find a record of soybeans being grown in
1915 at the McLeod demonstration farm. Address: Director
of the Station, Fargo, North Dakota.
1209. McNair, A.D. 1924. Labor requirements of Arkansas
crops. USDA Department Bulletin No. 1181. 64 p. March 15.
See p. 5, 7, 19, 61.
• Summary: This Bulletin begins: “A farmer knows, in a
rough-and-ready way, the labor requirements of the crops he
has grown. He knows that cotton requires more labor than
corn and that there is a busy season for cotton in the spring
and early summer, an idle period in August, and another busy
season in the fall in harvesting the crop. This knowledge
about crops, like his knowledge of the seasons and rainfall,
is of utmost importance in managing the farm, but unless this
knowledge is translated into figures and charts it can not be
used by others who may be interested in these problems.
“The purpose of this study is to put that knowledge
in tangible form for all the crops grown in Arkansas. The
figures, however, must be interpreted with reason and
judgment, as they can not, in the nature of the case, be
anything more than fair averages for a series of years. These
labor data are subject to modifications due to weather,
character of soil, relative weediness of land, presence of
stumps and stones, length of rows, and other factors which
will be discussed later...”
Page 5: Table 2, “Assumed crop yields per acre,” states
that Soy-bean seed gives a yield of 12-15 bushels per acre.
Page 5: Table 3, “Labor requirements on 10 acres of
various crops by months” gives requirements for “Beans,
Soy, seed” in Ashley County. In March, 3 hours of man labor
and 6 hours of horse labor are required. In April, 6 hours of
man labor and 12 hours of horse labor are required. In both
May and June, 4 hours of man labor and 4 hours of horse
labor are required. In September, 4 hours of man labor and
4 hours of horse labor are required. Thus, a total of 21 man
hours and 30 horse hours are required to produce soy bean
seed.
Page 19: “Soy Beans for Seed: The soy-bean crop
is now grown only to a limited extent, but it promises to
become much more important. (Fig. 15) Soy beans are raised
extensively for hog feed interplanted with corn, but they are
also raised alone for seed and harvested with a machine of
the North Carolina type. The seed crop is planted in May and
harvested in September. The variety is the Mammoth Yellow.
The crop can be planted at a later date, hence the labor may
come later than is shown in the chart. If the crop is hogged
down there will be no work in harvesting except that of

looking after the hogs.”
Page 61: Table 4, “Labor requirements for various crops
on 1-acre basis,” includes entries for peanuts, corn (shocked
and shucked), corn silage, cowpea hay, etc. “Soybeans for
seed” in Ashley County requires 2.1 man days and 3.0 horse
days, not including hauling the crop to market. Address:
Farm Management Specialist, Bureau of Agricultural
Economics, USDA.
1210. Morrison, F.B.; Savage, E.S.; Hulce, R.R. 1924. New
facts in farm science: Soybean hay for milk production.
Wisconsin Agricultural Experiment Station, Bulletin No. 362.
p. 99-100. March.
• Summary: “Especially in the sandy sections of the state
soybeans are of great and increasing importance as a source
of legume hay for stock feeding. Even on heavier soils,
soybeans are one of the best hay crops to grow when clover
or alfalfa winterkills.” This study investigated the relative
value of soybean hay and alfalfa hay for dairy cows. Manchu
soybeans, raised on the University Farm, “were cut when the
pods had formed, and cured in windrow and cock so that a
good grade of hay was secured.” Some 17.8% of the soybean
hay fed was not consumed, this part consisting of the coarse
stems. “The yield of milk per cow was 1.1 pounds less and
of fat 0.2 pound less on the soybean hay ration than on the
alfalfa hay ration. Furthermore the cows did not maintain
their weights quite as well on the soybean hay ration. These
results were probably due to the fact that the cows actually
consumed less of the soybean hay than the alfalfa.” This trial
shows that “soybean hay is excellent for dairy cows, even
though not quite equal to alfalfa–the best of all legume hays
for milk production.”
1211. Park, J.B. 1924. Varieties of soybeans for Ohio. Ohio
State University, Extension Service, Crop Talk No. 8. 4 p.
March.
• Summary: Contents: Introduction. Varieties for special
uses: Varieties for grain and seed production, varieties
for hay, for growing with corn for hogging or lambing,
for growing with corn for silage. Description of varieties:
Manchu, Ito San, Midwest, Peking, Virginia, Wilson,
Hamilton, Black Eyebrow, Medium Green.
A description of each of these varieties is given.
“Varieties of soybeans are mainly distinguished by the
following characteristics: habit of growth; length of growing
season; color of the flowers; color, weight (in seeds per
bushel), and shape of the seeds; and color of the pubescence
or hairs that cover the plant. There is also a difference in the
readiness with which the pods pop open and shatter the seeds
after ripening. Nonshattering is an important advantage.
Color of flowers, of pubescence and of hilum or seed scar
have no practical importance except as aids in distinguishing
varieties.” Address: Ohio.
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1212. Sumner, H.R. 1924. Growing soybeans in eastern
Kansas. Kansas State Agricultural College, Extension
Circular No. 39. 7 p. March.
• Summary: This Circular was first published in March 1923.
The contents of the two is identical, although the format
makes the 1924 edition somewhat easier to read. Address:
Extension Agronomist, Manhattan, Kansas.
1213. Wolfe, T.K. 1924. Soybean culture. Virginia
Agricultural Experiment Station, Bulletin No. 235. 32 p.
March.
• Summary: Contents: Introduction. Climate. Soil. Varieties
(from early to late–Medium Black, Black Eyebrow, Duggar,
Ito San, Tashing, Elton, Ogemaw, Mongol, Chernie,
Pingsu, Jet, Virginia, Wilson, Shingto, Peking, Early Green,
Arlington, Manhattan, Wilson Black, Chestnut, Haberlandt,
Royal, Meyer, Austin, Swan, Flat King, Okute, Tokio,
Edna, Chiquita, Hope, Hollybrook). Seed. Preparation of
the seedbed. Fertilizers. Lime. Time of seeding. Methods
of seeding. Spacing. Machines used for seeding. Rate of
seeding. Depth of seeding. Inoculation. Effects of fertilizers
on inoculation of soybean seed. Cultivation. Soybeans in
mixtures [intercropping]: With corn, cowpeas, sorghums,
Sudan grass, or millet. Place in rotation. Soybeans for soil
improvement. Harvesting for hay. Harvesting for silage.
Harvesting for seed. Harvesters (Special harvesters, other
harvesters). Threshing. Comparison of soybeans and
cowpeas.
“The soybean or soja bean has recently become of great
importance in Virginia... The great increase in production
of soybeans is due largely to the fact that the seed can be
produced more cheaply than those of any other leguminous
crop now grown in Virginia. The relatively low cost of
producing soybean seed is due mainly to the high acre yields
and to the ease of harvesting...
“It is unfortunate that sometimes the same variety is
known by several different names. For example, Midwest
is erroneously called Mongol, Medium Yellow, Roosevelt,
Banner and Hollybrook; Guelph is sometimes called Medium
Early Green and Medium Green. However, of the large
number of varieties of soybeans only about 20 are handled
by growers and seedsmen in the United States.”
Photos show: (Cover) Shocks of soybean hay in a field;
proper shocking is important in the production of good
quality soybean hay. (1) Two children standing in a field
of tall soybeans (Courtesy Wallace Brothers, Wallaceton,
Virginia). (2) Tests of soybean varieties in a field; the end
of each row is marked. (3) Six people in a field of soybeans
pulling out all plants which are not true to type. (4) A
man standing to the rear of a disk, pulled by two horses.
(5) Soybeans growing with corn. “A wonderful crop for
hogging off or for silage.” (6) One group of plants cut at
the right time for hay, the other at the right time for seed.
(7-8) Shocking soybean hay properly over a tripod curing

frame. (9) Two properly built tripod curing frames. (10-11)
Soybeans growing in a field at different stages of maturity
for harvesting. (12) A special soybean harvester–”The Little
Giant Bean Harvester. (13) A self-rake reaper. (14) Threshing
soybeans.
Table 1 gives yields of seed and hay of soybean varieties
at Blacksburg. For most varieties, the figures are based on
8 years of tests. The highest seed yields were produced by
Haberlandt (28.3 bu/acre), Manhattan (26.6), Virginia (26.0),
and Mongol (25.0). The highest yields of hay came from
Austin (3.0 tons/acre), Flat King (2.9), Haberlandt (2.8),
Tokio (2.8), and Hope (2.8). The earliest maturing variety
for seeds at Blacksburg was Medium Black (107 days). The
varieties recommended for general purpose in all sections
of the state for both hay and seed are: Virginia (129 days to
mature seed), Wilson (129 days), and Haberlandt (134 days).
Table 3 gives, for each of the varieties listed above:
Color of pubescence, bloom / flower, seed, seed scar / hilum.
Shape of seed. Habit of growth (slender or stout, erect,
bushy or twining terminals). Address: PhD, Agronomist,
Blacksburg, Virginia.
1214. Wright, W.H. 1924. New facts in farm science:
Soybean inoculation. Wisconsin Agricultural Experiment
Station, Bulletin No. 362. p. 77-78. March.
• Summary: W.H. Wright conducted carefully planned field
trials with inoculated soybeans over a period of four years.
His results were surprisingly varied. “From a great mass
of data collected the following findings stand our: 1. The
different strains of bacteria used in inoculating soybeans
differ in their nitrogen-fixing efficiency. 2. Different strains
of bacteria used for soybean inoculation differ in their power
of producing nodules on the roots of the plants as shown
by actual count both as to number and size of nodules. 3.
The different varieties of [soy] beans differ in their relative
‘susceptibility’ to inoculation. 4. The efficiency of nitrogen
fixed varies with the soil composition and reaction.”
Table VIII gives a “Summary of 1921-22 field
experiments with inoculated soybeans.” The 5 main columns
are: Soil and reaction (e.g., medium acid sand, medium acid
sandy loam), soybean varieties (Ito San, Manchu, Wisconsin
Black, Hollybrook, Black Eyebrow, Chestnut), gain in dry
weight due to inoculation (lbs per acre, and per cent), gain in
nitrogen content due to inoculation.
The highest gains in lbs per acre (with percentage
shown) due to inoculation were from: (1) Manchu on
medium acid sand soil: 3,557 lb, 60.8%. (2) Hollybrook on
medium acid sandy loam soil: 2,446, 74.3%. (3) Wisconsin
Black on medium acid sandy loam soil: 1,943, 48.8%.
The highest gains in nitrogen content due to inoculation
were: (1) Manchu on medium acid sandy loam: 28.4%. (2)
Hollybrook on medium acid sandy loam: 27.1%. (3) Ito San
on medium acid sand: 21.6%.
Note: Wright’s PhD thesis on “The nodule bacteria
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of soybeans” was accepted in 1924 in at the University of
Wisconsin. Address: Agricultural Bacteriology.
1215. Briggs, George M. 1924. Coming sure with soy beans.
Hoard’s Dairyman 67(13):481, 510-11, 514. April 11.
• Summary: Contents: Introduction. Where to plant them.
Selection of variety. Preparation of seed bed. When to plant.
Inoculate the seed. How to plant. Soy beans and corn (for
silage or hogging off). Machinery used in planting. Seed
required. Care of crop after planting.
“After years of trials, the Wisconsin Early Black is
recommended for all purposes on heavier soils or the fertile
sandy soils of northern Wisconsin. On central Wisconsin
heavy soils, Manchu, Ito San, and Black Eyebrow are
proving popular for all purposes, as also the rest of the state,
and in the northern third of the state on light and medium
soils as hay or silage.” Other good varieties: Medium Green,
Hollybrook (now called Midwest), Mammoth Yellow.
“In 1917, when acting as county agent in a northern
county, I ordered 200 bushels of Ito Sans for my farmers
from a seed company.” They grew tall but did not blossom–
because they were Mammoth Yellows.
“Soybeanisms: 1. Plant only on a well prepared seedbed.
2. Use only good seed. If in doubt, test. 3. Plant about corn
planting time. 4. Inoculate–take advantage of free nitrogen.
5. Plant shallow–especially on heavy soils. 6. Use harrow
or weeder frequently–in heat of day when plants are 3 to
6 inches high. 7. Plant solid 1½ bushels per acre, but only
on fertile soils. 8. Plant in rown to cultivate, on soils low in
fertility and low in moisture retaining qualities. 9. In planting
with corn, mix one-third soy beans and two-thirds corn, or
use attachment. Plant one soy bean to each kernel of corn.”
Photos show: (1) Two horses pulling a grain drill for
planting soybeans. (2-3) Farmers standing in a field of
soybeans, holding up soybean plants by the roots. Address:
[Madison], Wisconsin.
1216. Farmer’s Advocate (Ontario, Canada). 1924.
Soybeans in the farm cropping system. 59:585, 614. April
17.
• Summary: The soybean “is a new crop in Canada but it has
‘taken’ with remarkable rapidity.” It “is only during the past
two or three years that the crop has come into prominence.
Last year it was grown quite extensively with corn for silage,
and, to a limited extent, for hay and grain.”
Seven farmers throughout Ontario province describe
their generally positive experiences growing soybeans. At
Weldwood Farm the Manchu and Ito San varieties were
grown. J.E. Benner of Lambton County planted Ontario
Black soybeans on 24 May 1923. Jeffrey Bros. of Ontario
County have grown soybeans for the past five years, mostly
for seed. They have grown 7-8 varieties, but the Ontario
Early Black is earlier than any of the rest by two weeks.
W.J. Dockstaeder of Dundas County has sowed soybeans

with corn for silage, using the Black Eyebrow and Manchu
varieties. I.L. Benn of Frontenac County grew soybeans
last year for the first time, planting them with corn. F.A.C.
Darling of Lanark County mixed one part soybeans with two
parts corn for silage. Wm. Butterworth of Ontario County
tried soybeans for the first time in 1923, mixing them with
corn, which made a good feed for hens and pigs. “The crop
has been experimented with considerably at the Ontario
Agricultural College at Guelph, and Dr. C.A. Zavitz has
recently issued a circular setting forth the results. The O.A.C.
No. 211 is a variety which stands highest in yield of seed per
acre and weight per measured bushel.” “The Ontario Early
Black is a variety which a number of our readers have been
growing with success.” Address: Canada.
1217. Noll, Charles F.; Lewis, R.D. 1924. Soybeans: Their
culture and uses. Pennsylvania State College. Agricultural
Experiment Station, Bulletin No. 187. 15 p. April. [19 ref]
• Summary: “The purpose of this bulletin is to report
soybean investigations to date, make recommendations in
regard to varieties, and give brief cultural directions for the
crop.”
Table II. gives average yields per acre of seed and of
field cured hay of varieties of soybeans, in order of yields
of hay, 1913-23; Table IV. shows a comparison of yields of
crops in the oats rotation and in the soybean rotation; and
Table V. gives the feeding values of oats and of soybeans
grown on alternate plots.
A description of each of the following varieties is given
(p. 8-9): “Mammoth Yellow, Ito San, Wilson, Midwest
(advertised under various names: Hollybrook, Medium
Yellow, Mongol, Roosevelt), Hollybrook, Medium Green
(Guelph), Virginia, Manchu, Hamilton (Ohio 9035, Ohio),
Ebony, Black Eyebrow, Early Brown, Morse, Elton.”
Address: Agronomy, Farm Crops, State College, Centre
County, Pennsylvania.
1218. Morse, W.J. 1924. Re: Request for Mikado soybean
seed. Letter to Parsons-McKinnis Co-operation, Camby,
Indiana, May 3. 1 p. Typed, without signature (carbon copy).
• Summary: “Gentlemen: In my variety test at Arlington
Farm [Virginia] with soybeans, I am putting out some
improved selections and wish to compare them with some
of the standard sorts. I find that I do not have any good stock
Mikado on hand, and am wondering if you would kindly
send me about 2 pounds. Enclosed herewith you will find a
franked tag which may be used in shipping the seed to me by
mail free of charge.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29.
Box 102. Folders–Parsons, John E.; Parsons, A.A.; ParsonsMcKinnis Corporation. Address: Agronomist, Forage-Crop
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Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
1219. Davis, Russell S. 1924. A legume crop for cornbelt
farms. A Hereford breeder outlines his personal experience
with soybeans. Breeder’s Gazette 85(19):575. May 8.
• Summary: Cites experiments of the Indiana Experiment
station to show the profit in using soybeans for hog feed,
and finds that they are also useful for stock feeding. No one
soybean variety can be used for all purposes. For hogging
down or pasturing use the shorter varieties: Ohio 9035,
Midwest, Manchu, Morse, Ito San, Haberlandt, Medium
Green. For silage use the Virginia, Sable, and Illinois 13-19.
For hay use the Sable, Black Eyebrow, or Illinois 13-19,
which may be harvested with a binder. For stalkfield use
Ebony for its black seeds. None but the earliest varieties can
be used north of the 42d parallel [which runs horizontally
across the middle of Iowa, the northern part of Illinois, and
just above the northern boundary of Indiana and Ohio].
Minnesota, Wisconsin, Ontario (Canada) and most of
Michigan lie north of the 42nd parallel. Address: Adams
County, Illinois.
1220. A.L.B. 1924. Soy beans and Sudan grass. Rural NewYorker 83:779. May 17.
• Summary: These are two articles by A.L.B. in response
to two letters, the first from Michigan, the second from
New York. Planting Soy beans with Sudan grass is a very
good idea. One should get good results by using Manchu or
Ito San. Be sure to inoculate the seed. “You could cut the
Soy beans for hay and should obtain a very good yield of
valuable leguminous hay crop.” To plant the two together,
use about 15 lb of Sudan Grass to a bushel (60 lb) of
soybeans.
Soy beans are well adapted to a clay soil. Even better is
Japanese millet or Golden millet. Address: New York.
1221. Eaton, Frank M. 1924. Assimilation-respiration
balance as related to length of day reactions of soy beans.
Botanical Gazette 77(3):311-21. May. [3 ref]
• Summary: “Summary: 1. The time of flowering of
Peking soy beans given high, low, and uncontrolled nightly
temperatures was affected to an extent comparable with the
differences brought about by varying the length of day. 2.
It was found by measurements that respiration proceeded
almost twice as rapidly under hot night conditions as under
cold night conditions. 3. Depriving soy beans of carbon
dioxide for a number of the hours of the day did not affect
the time of flowering.” Address: University Farm, St. Paul,
Minnesota.
1222. Landry, E.S. 1924. Rejuvenating prairie rice soils.
Biloxi soybean in rotation is one of the best methods
found yet. Progressive Farmer (Mississippi Valley Edition)

39(25):678. June 21.
• Summary: The Biloxi soybean is suggested in rotations,
based on experiments from Crowley, Louisiana.
1223. Chinese Economic Monthly. 1924. Manchurian beans.
1(9):12-19. June. [Eng]
• Summary: “The principal export of Manchuria, and indeed
of the whole of China, is the soya bean, which in its raw and
manufactured states amounts to over 75 per cent of the value
of the total exports of the Three Eastern Provinces. It would
be no exaggeration to say, therefore, that the entire industry
in this territory is concentrated on [soya] beans, their
production, manufacture and barter. It is mainly the bean
that provides the buying power of Manchuria, and stimulates
its economic progress. From a primitive agricultural region
Manchuria has developed along industrial lines mainly as a
result of its stupendous [soya] bean resources.”
Manchuria is “almost the sole supplier of soya beans to
world markets. All attempts to cultivate beans out of China
on any extensive scale have failed. ‘Beans’ is therefore
always associated with Manchuria, and vice versa.
There are many soya bean varieties, but the yellow
oliferous one (huang-tou) is the dominant variety; it is
“subdivided into a number of kinds. The experimental field
of the Manchurian Rural Economy Society cultivates no
fewer than 200 varieties.”
Chinese official statistics, which are usually low,
estimate the area under soya beans in the whole of China
[including Manchuria] at 12 million acres. Statistics from
the Economic Bureau of the Chinese Eastern Railway, in the
C.E.R. zone (Heilungkiang and a part of Kirin province),
yellow soya beans are planted over an area of not less than
4.3 to 4.4 million acres, or 25% of the entire cultivated area,
while in all 3 of the provinces of Manchuria the Bureau
estimates that there are 8 million acres under cultivation.
On average in Manchuria, 1 acre yields about ½ ton of soya
beans. Thus, the total average production of soya beans in
the whole of Manchuria may be estimated at more than 4
million tons, of which about 2.4 million tons (about 60%) are
exported in raw and manufactured articles.
Owing to the density of the inner provinces of China,
almost all the soya beans there are consumed locally. “Inner
China looks not so much to the oil content of the bean as to
the azotic stuffs [nitrogen] it contains. The export of soya
beans and products from Inner China is very small and
decreasing (5.5 million piculs in 1920 and 4.6 million piculs
in 1922) while the exports from Manchuria continue to grow
dramatically.
The world is now looking to the soya bean as one
solution to its future food problems. Dr. Berczeller, a wellknown Hungarian scientist, says: “It is a matter of the
highest political importance that the West should learn the
lesson of cheaper living as taught to them by the East in
the adaptation of the soya bean as an article of food.” After
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prolonged investigation, he claimed to have succeeded in
creating from the yellow soya bean bread, milk, and flour,
which were both inexpensive and palatable. Yet the taste
of many soybean products (such as “bean flour” and “bean
cheese”) is unknown to Europeans.
“The extraction of oil from [soya] beans has as ancient
an origin as the cultivation of the beans themselves. In the
native Chinese mills it is still effected by means of the wedge
press, the invention of which dates from the early days of the
history of technics. The first steam bean-oil mill was opened
toward the end of the last century at Yingkow [Yingkou]. At
present such mills are counted in hundreds. Almost the entire
bean oil export comes from steam mills. Several years ago
the South Manchuria Railway Company erected a mill at
Dairen for the extraction of oil with the aid of benzine. It is
now under private management.” Using the solvent method,
12% of the weight of the bean is extracted as oil, using the
steam mill only 19%, and using the wedges presses less than
10%. Recently, due to perfected methods of refining, an
oil named “Atzetko, made at Harbin by the Anglo-Chinese
Company, has begun to be used in food by Europeans.
Before World War I, the price of soya beans was
much lower than today. Today the main consumer of
beancakes is Japan, were they are used as fertilizer on the
rice fields. “However, there is one dark side of the picture”
of soya beans in northern Manchuria. Manchurian bandits
(hunghutze) are terrorizing and plundering the peasants.
Note 1. This is the earliest document seen (Nov. 2012)
that uses the term “dark side” in connection with soya beans.
Tables show: (1) Soya bean cultivated area and
production in the three provinces of Manchuria in 1923:
Kirin province (center east): 1.6 million shan (1 shan = 1.8
acres) produced 1.5 million tons. Heilungkiang province
(furthest north): 1.2 million shan produced 1.5 million
tons. Fengtien province (later renamed Liaoning, furthest
south): 1.2 million shan produced 1.5 million tons. Totals for
Manchuria: 4 million shan (7,200,000 acres) and 3,700,000
tons.
Note 2. This is the earliest document seen (March 2001)
that gives statistics on soybean production in East Asia. (2)
Export of soya beans and soya bean products from China
proper. Source: 1922 Chinese Maritime Customs report.
For the 3 years 1920, 1921, and 1922, gives the weight in
millions of piculs (1 picul = 133.33 lb) and value in Hk. Tls.
[Haikwan Taels; a monetary unit] of each of the following:
Yellow [soya] beans: Grain [beans / seed], beancakes, bean
oil, total. Black [soya] beans. Green [soya] beans. White
[soya] beans. Other kinds. Total exclusive of yellow beans.
Gross total. In percentages relative to 1920. (3) Exports
from Manchuria only: Exactly the same years and products
as Table 2. Note 3. One Haikwan Tael in 1920 equaled 6
shillings 6½ pence or $1.24 in gold coin; in 1922 it equaled 3
shillings 9 pence or $0.83 in gold coin.
(4) Re-import of soya beans and products into China in

1922. Yellow beans–4.9 million piculs worth 17.6 million
Hk. Tls. Beancakes–6.3 million piculs worth 16.6 million
Hk. Tls. Oil [soya]–0.2 million piculs worth 1.7 million Hk.
Tls. Other [soya] beans–2.1 million piculs worth 7.1 million
Hk. Tls.
(5) Net export of yellow soya beans from China in
millions of piculs each year from 1920 to 1922: To Japan, To
Dutch Indies, To Turkey, Persia, Egypt, etc. To Europe. To
other countries. Via Vladivostok. Total. Note 4. Soya beans
exported via Vladivostok are mostly directed to Europe
(about 3 million piculs), with about 2.5 million piculs to
Japan.
Note 5. In Table 5, “Turkey, Persia, Egypt, etc.” is
treated as one unit or geographical area. In 1920 this
area imported from China 0.4 million piculs of soybeans,
followed by 0.7 million in 1921 and 0.3 million in 1922.
Although we know the amount of soybeans imported to the
area, we cannot say for sure to which specific countries the
soybeans were imported in this area (Turkey and/or Persia).
Therefore, this may be the earliest document seen (Dec.
2007) concerning soybeans in Turkey. This document may
contain the earliest date seen for soybeans in Turkey (19201922).
Note 6. This may be the earliest document seen (Dec.
2007) concerning soybeans in Persia (today’s Iran). This
document may contain the earliest date seen for soybeans in
Persia (1920-1922).
Note 7. This is the earliest document seen (Dec. 2007)
concerning soybeans in the Middle East / Near East (Persia,
and/or Turkey–today’s Iran). This document contains the
earliest date seen for soybeans in the Middle East / Near East
(Persia and Turkey) (1920-1922).
(6) Net export of [soya] beancakes from China in
millions of piculs each year from 1920 to 1922: To Japan, To
other countries, Via Vladivostok. Total. “Beancakes exported
via Vladivostok are directed almost exclusively to Japan.”
(7) Net export of [soya] bean oil from China in
thousands of piculs each year from 1920 to 1922: To Japan,
To Dutch Indies, To Turkey, Persia, Egypt, etc. To Europe.
To United States of America. To other countries. Via
Vladivostok. Total. A note states that Bean oil exported via
Vladivostok is mostly directed to Europe and to countries
of Asia Minor. All the other kinds of beans are distributed
mostly in Japan, Korea, and along the coasts and islands of
the Pacific Ocean.
(8) Chemical composition [as-is basis] of the three main
soya bean varieties cultivated in North Manchuria: White
Eyebrow (pai mei). Round Gold (chin-yuan). Dark Belly
(hei chi). (9) Weight (in millions of poods) of soya beans and
products carried on the Chinese Eastern Railway in 1920,
1921, 1922, and 1923. Also: Percentage of total carried.
Weight of each exported to the South Manchurian Railway,
and to the Ussuri Railway. Soya beans and their products are
the principal cargo of the Chinese Eastern Railway; in 1923
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they accounted for 49.0% of its total cargo, compared with
only 24.6% in 1920.
1224. Perkins, Alfred T. 1924. The effect of several mineral
fertilizers upon the nodulation of Virginia soy beans. Soil
Science 17(6):439-47. June. [7 ref]
• Summary: The effect of the common fertilizing elements
on nodule formation in the soy bean variety Virginia in
pot-culture was determined. No direct relationships were
observed. Potash, phosphate, and nitrate do not appear
essential for good nodulation, although, in some cases,
improvements were noted where light dressings of these
fertilizers were added. An adequate supply of lime was
necessary to insure satisfactory formation of nodules. High
moisture contents, up to the maximum saturation capacity,
favored nodulation.
Note 1. This is the earliest English-language document
seen (Aug. 2018) that uses the word “nodulation” or the
word “nodules” (or “nodulate” “nodulate” “nodulated”
“nodulating”) in connection with the acquisition of
atmospheric nitrogen by plants. One of two documents.
Address: Dep. of Soil Chemistry and Bacteriology, New
Jersey Agric. Exp. Station.
1225. Bregger, Thomas. 1924. Report of the Plant Breeder.
Porto Rico Agricultural Experiment Station, Annual Report.
p. 7-8. For the year 1923. July.
• Summary: The section titled “Beans, soy beans, cowpeas,
and velvet beans” (p. 8) states: “Mass and individual
selections of these crops were grown for another generation.
Data relative to the yield of 10 varieties of cowpeas and 6
varieties of soy beans were obtained from replicated 40foot plats of five rows each... Otootan and Biloxi, both
late-maturing varieties of soy beans, made excellent growth
and set a large number of pods, but were again attacked by
a disease causing practically all of the seed to shrivel in the
pods.” Address: Mayaguez, Puerto Rico.
1226. Piper, Charles V. 1924. Forage plants and their culture.
Revised edition. New York, NY: The Macmillan Co. xxv +
671 p. Aug. See p. 571-96. Illust. Index. 19 cm. [9 ref]
• Summary: This book is 57 pages longer than the 1914
first edition. Since most of the chapters have different titles,
different contents, and different numbers, we will include the
entire new table of contents here.
Preface to the revised edition. 1. Introduction:
Definitions.–Knowledge of Forage Crops Compared with
Other Crops.–Forage Crops and Civilization.–Forage Crops
in Europe and America.–Perennial Hay Plants in Europe
and America.–Botany of Forage Crops.–Aggressiveness
Necessary in Perennial Forage Crops.–Characteristics of
Grasses.–Legumes–Root Nodules.–The Nodule Organism.–
Forms of Root Nodules.–Natural Inoculation.–Artificial
Inoculation.–Dependence of Legumes on Root Nodules.

2. Preservation of Rough Forage: Preservation of Rough
Forage.–Time of Cutting.–Haymaking in Dry Weather.–
Curing of Hay.–Haymaking under Humid Conditions.–
Special Devices to Facilitate Hay Curing.–Completion
of Curing.–Artificially Dried Hay.–Shrinkage of Stored
Hay.–Loss of Hay or Fodder in the Field.–Relation of Green
Weight to Dry Weight.–Loss of Substance from Growing
Plants.–Hay Stacks.–Spontaneous Combustion.–Statistics
of Hay Yields.–Brown Hay.–Silage.–Advantages of Silage.–
Plants Useful for Silage.–Soiling or Soilage.–Soiling
Systems.
3. Choice of Forage Crops: What Determines the Choice
of a Forage Crop.–Special Purposes for which Forage
Crops are Grown.–Adaptation to Conditions.–Yields to
the Acre.–Yields under Irrigation.–Cost of Seeding.–Time
of Harvesting.–Ease of Harvesting and Curing.–Demands
or Prejudices of the User.–Feeding Values.–Feeding
Experiments.–Chemical Analyses.–Chemical Composition as
Affected by Soil and by Fertilizers.–Chemical Composition
as Affected by Stage of Maturity.–Variation in Chemical
Composition from Unascertained Causes.–Digestible
Nutrients.–Net Energy Values.–Starch Values.–Comparison
of Feeding Values.
4. Seeds and Seeding: Quality.–Genuineness.–Purity.–
Viability.–Actual Value of Seed.–Superiority of Local
Seed.–Standards of Purity and Germination.–Adulteration
and Misbranding.–Color and Plumpness of Seeds.–Age
of Seeds.–Source of Seeds.–Seed Inspection.–Sampling.–
Guaranteed Seeds.–Fungous Diseases.–Hard Seeds.–Most
Dangerous Weed Seeds.–Weight of Seeds.–Number of Seeds
in One Pound.–Seed Production of Forage Crops, United
States, 1919.–Seeding in Practice.–Rate of Seeding.–Time of
Seeding.–Depth of Seeding.–Experimental Results.–Nurse
Crops.–Vegetative Multiplication.
5. Meadows and Hayfields: Definitions.–Meadow
Mixtures.–Composition of Meadow Mixtures.–Treatment of
Permanent Meadows.–Scarifying Old Meadows.–Reseeding
Old Meadows.–Fertilizers for Hay Crops.–Top-dressing
for Aftermath or Rowen.–Principal Hay Plants.–Principal
Hay-Producing States.–Importance of Perennial Grasses in
Rotations.
6. Pastures and Pasturage: Definitions.–Fallow
Pastures.–Seedling Pastures.–Stubble Pastures.–Aftermath
Pastures.–Crop Pastures. Improved Pasture Land.–
Unimproved Pasture Land.–Most Important Tame Pasture
Plants.–Palatability of Tame Pasture Grasses.–Pasture Yields
as Determined by Number of Cuttings.–Pasture Mixtures.–
Pasturing Meadows.–Miscellaneous Farm Pasturage.–
Temporary. Pastures.–Temporary Pasture Crop Systems
for Hogs.–Treatment of Permanent Pastures.–Overgrazing
and Undergrazing.–Periods and Degree of Grazing.–
Systems of Grazing.–Grazing Systems in Different Pasture
Regions.–Renovating Old Pastures of Creeping Grasses.–
Renovating Bunch Grass Pastures.–Burning Over Pasture
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Lands.–Rotation of Animals.–Poisonous Plants in Natural
Pastures.–Rodents.–Bloating or Hoven.–Carrying Capacity
or Supportage.
7. The Statistics of Forage Crops for the United States:
Total Forage Production by Groups of Forages, United
States, 1919. Concentrated Feeds.–Hay and Fodder.–Straw
and Stovers.–Root Crops, Wet Beet Pulp and Silage.–The
Major Crop Plants Producing Forage.–Classification of
Crops in Statistical Returns.–Mature crops pastured off.–
”Hay and Forage” by Classes, United States, 1919.–Kafir,
Sorghum and the Like for Forage.–Silage Crops.–Wild
Salt or Prairie Grasses.–Root Crops for Forage.–Major
Hay Producing Crops.–The Ten States Leading in Forage
Production.–Canadian Statistics.
8. Timothy: Botany.–Agricultural History.–Agricultural
Importance.–Climatic Adaptations.–Soil Preferences.–
Advantage of Timothy.–Rotations.–Seed.–Preparation of
Seed Bed.–Heavy Seeds or Light Seeds.–Rate of Seeding.–
Depth of Seeding.–Methods of Seeding.–Seed Bed.–
Fertilizers for Timothy.–Lime.–Irrigation.–Time to Cut for
Hay.–Yields.–Pasture.–Pollination.–Seed Production.–Life
History.–Life Period.–Depth of Root System.–Proportion of
Roots to Tops.–Regional Strains.–Feeding Value.–Injurious
Insects.–Diseases.–Variability.–Disease Resistance.–
Breeding.–Methods of Breeding.–Desirable Types of
Improved Timothies.–Comparison of Vegetative and Seed
Progeny.–Field Trials with Improved Strains.
9. Bluegrasses and Meadow-Grasses: Kentucky
Bluegrass (Poa pratensis): Botany; Adaptations; Importance;
Characteristics; Culture; Fertilizers; Lime; Yields of Hay;
Seed Production; Seed; Hybrids.–Canada Bluegrass (Poa
compressa): Seed; Culture; Adaptations; Importance.–Texas
Bluegrass (Poa arachnifera).–Fowl Meadow Grass (Poa
triflora).–Rough-stalked Meadow Grass or Bird Grass (Poa
trivialis).–Wood Meadow Grass (Poa nemoralis).
10. Orchard Grass, Tall Oat-Grass and Brome
Grasses: Orchard Grass (Dactylis glomerata): Description;
Botany; Agricultural History; Climatic Adaptations; Soil
Preferences; Adaptation to Shade; Variability; Advantages
and Disadvantages; Importance; Seeding of Orchard Grass;
Life History; Harvesting for Hay; Yields of Hay; Harvesting
Orchard Grass for Seed; Weeds; Seed; Sources of Seed;
Utilization of Stubble and Aftermath; Mixtures; Pasturage
Value; Feed Value; Value as a Soil Binder; Improvement
by Selection; Pests.–Tall Oat-grass (Arrhenatherum
elatius): Names; Botany; Agricultural History; Adaptations;
Importance; Characteristics; Seeding; Hay; Seed Production;
Seed; Mixtures.–Brome Grass (Bromus inermis): Names
and Description; Botany; Agricultural History; Adaptations;
Depth of Roots; Method of Seeding; Rate of Seeding Brome
Grass; Time to Cut for Hay; Hay; Fertilizers; Treatment of
Meadows; Seed Production; Seed; Pasture Value; Mixtures;
Variability.
12. Fescue, Rye-Grasses and Wheat-Grasses:

Meadow Fescue (Festuca elatior): Botany and History;
Characteristics; Adaptations; Importance; Seeding; Hay;
Seed Production; Seed; Pasture Value; Pests; Hybrids.–Tall
Fescue.–Reed Fescue (Festuca arundinaceae).–Sheep’s
Fescue and Closely Related Species: Importance and
Culture; Seed.–Red Fescue (Festuca rubra).–Perennial or
English Rye-grass (Lolium perenne): Name; Agricultural
History; Botany; Characteristics; Adaptation; Importance;
Agricultural Varieties; Culture; Hay Yields; Seed
Production.–Italian Rye-grass (Lolium multiflorum):
Characteristics; Botany; Agricultural History; Adaptations;
Culture; Irrigation; Hay Yields; Seed Production; Seed.–
Wimmera Rye-grass (Lolium subulatum).–Slender
Wheat-grass (Agropyron tenerum).–Western Wheat-grass
(Agropyron occidentale).–Crested Wheat-grass (Agropyron
cristatum).–Quack Grass (Agropyron repens).
13. Miscellaneous Northern Perennial Grasses:
Meadow Foxtail (Alopecurus pratensis): Characteristics;
Adaptations; Culture; Seed.–Sweet Vernal grass
(Anthoranthum odoratum): Botany; Culture.–Reed Canary
grass (Phalaris arundinacea): Botany and Agricultural
History; Characteristics; Culture.–Harding grass (Phalaris
stenoptera).–Velvet grass (Holcus lanatus).–Erect Brome
(Bromus erectus).–Yellow Oat-grass (Trisetum flavescens).–
Crested Dogstail (Cynosurus cristatus).
14. Southern Grasses: Bermuda grass (Cynodon
dactylon): Botany; Characteristics; Agricultural History;
Adaptations; Variability; Importance; Culture; Yields of Hay;
Rootstocks; Pasture Value; Feeding Value; Seed Production.–
Giant Bermuda grass (Cynodon dactylon var maritimus).–
Transvaal Kweek grass (Cynodon incompletus).–Star grass or
Thungari (Cynodon plectostachyus).–Igoka grass (Cynodon
sp.).–Dallis grass (Paspalum dilatatum).–Bahia grass
(Paspalum notatum).–Carpet grass (Axonopus compressus).–
Seed Production.–Para grass (Panicum barbinode).
Guinea grass (Panicum maximum).–Rescue grass (Bromus
unioloides).–Crab grass (Digitaria sanguinalis).–Natal grass
(Tricholaena rosea).–Chess or Cheat (Bromus secalinus).–
Rhodes grass (Chloris gayana).–Molasses grass (Melinis
minutiflora). (Continued). Address: Agrostologist in Charge
of Forage Crop Investigations, Bureau of Plant Industry,
USDA.
1227. Piper, Charles V. 1924. Forage plants and their culture.
Revised edition (Continued–Document part II). New York,
NY: The Macmillan Co. xxv + 671 p. Aug. See p. 571-96. [9
ref]
• Summary: (Continued): 15. Cereal Grasses: Maize or
Indian Corn: Corn as Forage; Grain; Corn Fodder; Corn
Stover; Corn Silage; Corn Pasturage; Mixed Cropping.–The
Small Grain Grasses: Wheat: Importance as Forage; Wheat
Hay; Wheat Silage; Wheat Pasturage.–Oats: Oats as Forage;
Importance as Forage; Oat Grain as Forage; Oat Hay; Oat
Straw; Mixtures; Oats for Pasturage.–Barley: Barley Hay;
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Barley Straw; Importance.–Rye.–Emmer and Spelt.–Mixed
Small Grains.–Canary Grass (Phalaris canariensis).
16. Millets: The Principal Millets.–Foxtail Millet
(Setaria italica): Agricultural History; Adaptations;
Importance; Agricultural Varieties; Culture.–Rate of
Seeding.–Hay; Feeding Value; Silage from Foxtail Millet;
Injurious Effects; Seed Production; Seed; Diseases and
Insects.–Japanese Millet (Echinochloa frumentacea).–
Broomcorn Millet (Panicum miliaceum).–Comparative Hay
Yields of Different Millets at Several Experiment Stations.–
Shama Millet (Echinochloa colona or Panicum colonum).–
Ragi, Finger millet or Coracan (Eleusine coracana).–Texas
Millet (Panicum texanum).–Browntop Millet (Panicum
fisciculatum).
17. Sorghums, Japanese Sugar Cane and Other Grasses:
Sorghum (Sorghum sorghum): Botany; Agricultural
History; Adaptations; Root System; Agricultural Groups;
Importance; Culture; Time of Seeding; Seeding in Rows;
Seeding Broadcast; Number of Cuttings; Yields of Forage;
Seed; Agricultural Varieties; Seed Production; Utilization;
Soiling; Fodder; Hay; Silage; Sorghum and Legume
Mixtures; Pasture Value; Poisoning; Diseases; Insect Pests;
Sorghum Improvement.–Sudan Grass (Sorghum sorghum var
Sudanense): Description (“first introduced into the United
States in 1909”); Adaptations; Culture; Utilization; Hay; Hay
Mixtures; Chemical Analysis; Seed Production.–Pasturage.–
Johnson Grass (Sorghum halepense): Botany; Agricultural
History; Adaptation and Utilization; Poisonous Qualities;
Seed.–Japanese Sugar Cane (Saccharum sinense): History
and Characteristics; Varieties; Adaptations; Planting; Culture;
Utilization; Yields; Seed Cane.–Other grasses: Penicillaria
(Pennisetum glaucum); Teosinte (Euchloena mexicana):
Guatemala grass (Tripsacum laxum).
18. Alfalfa: Agricultural History.–Origin of the
Common Names–Heat Relations.–Cold Relations.–Humidity
Relations.–Soil Relations.–Distribution of the Alfalfa
Crop.–Botanical Varieties of Alfalfa.–Cultivated Varieties
of Alfalfa.–Importance of the Varieties.–Influence of Source
of Seed.–Comparison of Regional Strains.–Important
Characteristics of Alfalfa.–Life Period.–Roots.–Relations
to Soil Moisture.–Seedlings.–Rootstocks.–Shoots.–
Relative Proportion of Leaves, Stems and Roots.–Seed
Bed.–Inoculation.–Liming.–Fertilizers.–Rate of Seeding.–
Time of Seeding.–Method of Seeding.–Nurse Crops [an
annual crop used to aid in establishing a perennial crop]–
Clipping.–Winter-killing.–Time to Cut for Hay.–Number of
Cuttings.–Quality of Different Cuttings.–Irrigation.–Time
to Apply Irrigating Water.–Winter Irrigation.–Relation of
Yield to Water Supply.–Care of an Alfalfa Field.–Alfalfa in
Cultivated Rows.–Alfalfa in Mixtures.–Alfalfa in Rotations.–
Pasturing Alfalfa.–Use as a Soiling Crop.–Alfalfa Silage.–
Alfalfa Meal.–Alfalfa Straw.–Seed production.–Pollination.–
Seeds.–Viability of Seed.–Alfalfa Improvement.–Breeding
Methods.–Weeds.–Dodder or Love-vine.–Diseases.–Insects.–

Rodents.
19. Clovers, Especially Red Clover: Botany of Red
Clover.–Agricultural History.–Importance and Distribution.–
Soil Relations.–Climatic Relations.–Effect of Shade.–
Agricultural Varieties.–Comparison of Red Clovers from
Different Sources.–Time of Seeding.–Rate of Seeding.–
Seedlings.–Seeding with a Nurse Crop.–Seeding without a
Nurse Crop.–Depth of Seeding.–Winter Killing.–Treatment
of Clover Fields.–Fertilizers.–Gypsum.–Lime.–Irrigation.–
Red Clover in Mixtures.–Use in Rotations.–Effect of
Clover in Rotations when Only the Stubble is Turned
Under.–Volunteer Crops.–Stage to Cut.–Composition at
Different Stages.–Number of Cuttings.–Yields of Hay.–
Relation of Green Weight to Hay Weight.–Feeding Value.–
Comparative Feeding Value of the First and Second Crops
of Hay.–Soiling.–Pasturage.–Silage.–Number of Flowers
and Seeds to the Head.–Pollination and Fecundation.–Seed
Production.–Harvesting the Seed Crop.–Yields of Seed.–
Statistics of Seed Crop.–Value of the Straw.–Seed.–Color
of Seeds.–Roots.–Shoots.–Proportion of Roots to Shoots.–
Relative Proportions of Stems, Leaves and Flower Heads.–
Diseases.–Clover Failure.–Reduction of Acreage Probably
Due Mainly to Clover Failure.–Insects.–Improvement of Red
Clover by Breeding.–Disease-resistant Strains.
20. Crimson Clover and Related Annual Legumes:
Crimson Clover (Trifolium incarnatum): Botany;
Agricultural History; Description; Adaptations; Importance;
Variability and Agricultural Varieties; Seeding; Time of
Seeding; Methods of Seeding; Time to Cut for Hay; Yields;
Other Uses of Crimson Clover; Seed Production; Seed.–
Shaftel or Schabdar (Trifolium suaveolens).–Berseem
(Trifolium alexandrinum).–Strawberry, Subterranean and
Hop Clovers: Strawberry Clover (Trifolium fragiferum);
Subterranean Clover (Trifolium subterraneum).–Hop Clovers
(Trifolium Spp.). Bur Clovers (Medicago spp.); Seed.
21. Other Clovers–Alsike, Hungarian and White: Alsike
Clover (Trifolium hybridum): Botany of Alsike; Agricultural
History; Adaptations; Characteristics; Regional Seeds;
Importance; Culture; Hay; Seed Production; Seed; Value
for Pasturage.–Hungarian Clover (Trifolium panonicum).–
White Clover (Trifolium repens): Botany; Agricultural Sorts,
Description; Agricultural History; Adaptations; Importance
of White Clover; Seeding; Yields; Pollination; Seed
Production; Seed.–Ladino White Clover.
22. The Melilots or Sweet Clovers: Bokhara melilot
(Melilotus alba): Climatic Adaptation; Soil Relations;
Agricultural History; Seeding; Securing a Stand; Relative
Proportion of Tops and Roots; Utilization; Advantages
and Disadvantages; Yields of Hay; Seed Production;
Value of the Straw; Seed.–Annual or Hubam Bokhara
melilot.–Hubam (Melilotus alba annua).–Official melilot
(Melilotus officinalis).–King Island melilot (Melilotus indica
or Melilotus parviflora).–Daghestan melilot (Melilotus
suaveolens).
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23. Miscellaneous Perennial Legumes: Sainfoin
(Onobrychis viciaefolia): Description; Agricultural History;
Culture; Seed; American Data.–Sulla or Spanish Sainfoin
(Hedysarum coronarium). Kudzu (Pueraria thunbergiana).–
Flat Pea (Lathyrus silvestris var. wayneri).–Kidney Vetch
(Anthyllis vulneraria).–Goat’s Rue (Galega officinalis).–
Bird’s-foot Trefoil (Lotus corniculatus).–Sickle-milk Vetch
(Astragalus falcatus).–Furze (Ulex europaeus) (Continued).
Address: Agrostologist in Charge of Forage Crop
Investigations, Bureau of Plant Industry, USDA.
1228. Piper, Charles V. 1924. Forage plants and their culture.
Revised edition (Continued–Document part III). New York,
NY: The Macmillan Co. xxv + 671 p. Aug. See p. 571-96. [9
ref]
• Summary: (Continued): 24. Peas and Pea-like Plants:
Pea (Pisum sativum): Botany and History; Description;
Adaptations; Importance; Agricultural Varieties; Seeding;
Development of the Plant; Hay; Peas and Oats; Pasture
Value; Garden Pea Vines; Irrigation; Seed production; Seed.–
Pea Weevil (Laria pisorum or Bruchus pisorum).–Chick-pea
(Cicer arietinum).–Grass-pea, Vetchling or Chickling Vetch
(Lathyrus sativus).
25. Vetches and Vetch-like Plants: Kinds of Vetches.
Common Vetch (Vicia sativa): Description; Botany and
Agricultural History; Adaptations; Importance; Agricultural
Varieties; Culture; Time of Seeding; Rate of Seeding;
Harvesting for Hay; Pasturing; Feeding Value; Rotations;
Fertilizers; Lime; Silage; Seed Production; Seed.–Hairy
Vetch (Vicia villosa): Description; Botany; Climatic
Adaptations; Soil Preferences; Rate of Seeding; Time of
Seeding; Depth of Seeding; Inoculation; Uses of the Crop;
Pollination; Harvesting for Hay; Feeding Value; Use in
Rotations; Advantages and Disadvantages; Growing Seed;
Sources of Seed; Seeds.–Narrow-leaved Vetch (Vicia
angustifolia). Hungarian vetch (Vicia pannonica). Purple
Vetch (Vicia atropurpurea). Woolly-pod Vetch (Vida
dasycarpa).–Ervil or Black Bitter Vetch (Vicia ervilia).–
Horse Bean (Vicia faba). Bird or Tufted Vetch (Vicia cracca).
Tangier Pea (Lathyrus tingitanus). Flat-podded Vetchling
(Lathyrus cicera).–Ochrus (Lathyrus ochrus).–Comparison
of Vetch Species.–Fenugreek (Trigonella foenum-graecum).–
Lupines (Lupinus spp.).–Serradella (Ornithopus sativus).–
Square-pod pea (Lotus tetragonolobus).
26. Cowpeas: Cowpea (Vigna sinensis): Botanical
Origin; Agricultural History; Adaptations; Importance; Uses
of the Crop; Varietal Distinctions; Life Period; Pods and
Seeds; Correlations; Important Varieties; Rate and Method of
Seeding; Time of Seeding; Inoculation; Number of Cuttings;
Hay; Hay Yields; Feeding Value; Cowpeas in Broadcast
Mixtures; Cowpea Mixtures not Sown Broadcast; Pasturage;
Silage; Growing Cowpeas for Seed; Pollination; Seed Yield;
Proportion of Seed and Hulls; Seeds; Viability; Root System;
Disease Resistance; Insect Enemies.

27. Soybeans: Agricultural History.–Botany.–
Description.–Soil Preferences.–Climatic Relations.–
Importance.–Statistics.–Desirable Characters in Soybean
Varieties.–Commercial Varieties.–Preparation of Soil and
Cultivation.-Rate of Seeding.–Time of Seeding.–Method
of Seeding.–Depth of Seeding.–Inoculation.–Life Period.–
Time to Cut for Hay.–Hay Yields.–Fertilizers.–Soybean
Mixtures.–Silage.–Rotations.–Feeding Value of Soybean
Hay.–Pasturage. Seed Production.–Storage.–Pollination.–
Seed Yield.–Feeding the Seed.–Seeds.–Pests.–Breeding.–
Soybeans and Cowpeas Compared.
28. Other Warm Season Annual Legumes: Lespedeza
or Japan Clover (Lespedeza striata): Description;
Agricultural History; Varieties; Adaptations; Culture;
Pasturage Value; Hay; Seed Production.–Korean Lespedeza
(Lespedeza stipulaceae).–Florida Velvet Bean (Stizolobium
deeringianum): Description and History; Adaptations;
Utilization; Other Species of Stizolobium.–Importance.–
Insects and Diseases.–Peanut (Arachis hypogaea).–Florida
Beggarweed (Desmodium purpureum, formerly called
Desmodium tortuosum or Meibomia tortuosa).–The Jack
Bean (Canavalia ensiformis).–Mung Bean (Phaseolus
aureus).–Urd Bean (Phaseolus mungo).–Moth Bean
(Phaseolus aconitifolius).–Adzuki Bean (Phaseolus
angularis).–Bonavist or Hyacinth Bean (Dolichos lablab).–
Guar (Cyamopsis tetragonoloba).–Dakota Vetch (Hosackia
americana or Lotus americanus).
29. Miscellaneous Herbs Used as Forage: Sunflower
(Helianthus annuus).–Mexican Clover (Richardsonia
scabra).–Prickly Pear (Opuntia spp.).–Spurry (Spergula
sativa).–Yarrow (Achillea millet olium).–Sachaline
(Polygonum sachalinense).–Burnet (Sanguisorba minor).–
Buckhorn (Plantago lanceolata).–Prickly Comfrey
(Symphytum asperrimum).–Australian Saltbush (Atriplex
semibaccata).
30. Root Crops and Other Comparable Forages: Root
Crops: Importance of Root Crops; Kinds of Root Crops;
Comparison of Various Root Crops; Roots Compared with
Corn and Sorghum.–Rape (Brassica napus): Importance;
Seeding; Place in Rotations; Sowing with Another Crop;
Utilization; Carrying Capacity of Rape Pastures; Yields;
Insects.–Kale (Brassica oleracea): Diseases; Yields of
Kale, Cabbage and Other Brassicaceous Plants.–Jerusalem
Artichoke (Helianthus tuberosus).–Chufa (Cyperus
esculentus).–Cassava (Manihot utilissima).
List of plates (14 full-page photos).
References appear at the end of each chapter. Address:
Agrostologist in Charge of Forage Crop Investigations,
Bureau of Plant Industry, USDA.
1229. Piper, Charles V. 1924. Soybeans (Document part).
In: C.V. Piper. 1924. Forage Plants and Their Culture. New
York, NY: MacMillan Co. xxv + 671 p. Aug. See p. 571-96.
[9 ref]
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• Summary: “The soybean is the most productive as regards
seed of any legume adapted to temperate climates. This fact
alone gives the crop a high potential importance and insures
its greater agricultural development in America. At the
present time the soybean is most largely grown for roughage,
but the high value of the seed for human food, as well as
animal feed and for oil, will in all probability result in its
being more and more grown for the seed and the crop will
then become of major importance.
“Agricultural history.–The soybean, or soja-bean, is
a plant of ancient cultivation in Japan, China, Korea and
Manchuria, and to a much less extent in northern India and
in the highlands of Java. As grown in these countries, it is
used mainly for human food, the beans being prepared in
various ways. A large amount of the beans is utilized by first
extracting the oil. In this case the bean cake is used both for
cattle food and as a fertilizer.
“The soybean was first cultivated in the United States
in 1804 [sic], but it apparently attracted but little attention
until 1854, when two varieties were brought back from Japan
by the Perry expedition. Other varieties were introduced
from time to time, among them the Mammoth, which
was introduced previous to 1882. It is largely due to the
introduction of this variety that the soybean has become an
important crop in the Southern States and a large percentage
of the acreage there is still planted to this variety. Between
the years 1900 and 1920, the United States Department
of Agriculture introduced about 800 varieties from all
portions of the Orient. In Europe a number of varieties
were introduced by Haberlandt of Vienna in 1875, who
experimented with them for a number of years. The crop,
however, never obtained any great importance in Europe,
but is cultivated to a limited extent, especially in France and
Italy.
“Beginning with 1908, large amounts of soybeans were
exported from Manchuria to Europe and the United States.
The beans were utilized for extracting the oil, which was
used for various industrial purposes, and the bean cake was
used largely as cattle feed. This trade has had the effect
of increasing interest in the soybean crop, especially from
the standpoint of producing seed. The total yield of seed in
Manchuria in 1921 was estimated at 4,500,000 tons.
“Botany.–The erect or nearly erect form of the soybean,
as cultivated in Japan and Manchuria, is not known to grow
wild. The nearest wild relative of the cultivated plant is a
slender-stemmed vining plant with smaller flowers, pods
and seeds. This has usually been considered a distinct–
species under the name of Glycine ussuriensis, and occurs
wild in Japan, Manchuria and China. The Indian varieties
of soybeans are quite intermediate between this wild plant
and the Japanese and Manchurian varieties, being for the
most part rather slender-stemmed, vining, small-flowered
and small-seeded varieties. A critical study of an extensive
series of varieties shows that all inter-grades between the

wild plant and the cultivated erect forms exist, so that there
can be but little doubt that but one species is represented.
The usual botanical designation for this species is Glycine
soja, but under recent botanical codes it must be changed
either to Soja max or to Glycine max. If two species are to be
recognized, then both are cultivated, as some of the Indian
varieties are much more like the wild soybean than they
are like the erect Japanese varieties. The large number of
varieties of the soybean and the great range of differences in
these varieties indicate a very ancient cultivation.”
“Importance.–The soybean has been slowly but steadily
increasing in importance in America during the past thirty
years.
“In the past five years the acreage and production have
been increasing rapidly, especially in the ‘cornbelt’ states.
From present prospects this acreage will continue to increase
greatly, especially for seed production. It is now clear that
American-grown soybeans can compete with Manchuria and
command prices which over considerable regions make the
crop more profitable than oats.
“Statistics.–In 1920 the acreage of soybeans in the
United States harvested for seed was 190,000 acres and
the seed production 3,000,000 bushels, an average of 15.8
bushels an acre. Probably only 20 per cent of the crop
was harvested as seed, so that the total acreage was about
900,000 acres. In the past five years the acreage, especially
for seed production, has greatly increased.
“Desirable characters in soybean varieties.–As the
number of soybean varieties is very large, and as new
sorts are easily secured by crossing, the most desirable
characters, both for forage and for seed production, need
to be considered. In this crop as in others, yield is the most
important single desideratum. Secondary considerations are
habit, coarseness, ability to hold leaves, color of seed, and
ease of shattering.
“An ideal variety for forage should be erect; tall, so that
the pods are not too near the ground; slender, but without
tendency to lodge, so as to permit easy mowing; leafy and
with the ability to retain the leaves late; yellow-seeded,
as hogs will more readily find such seeds as are shattered;
non-shattering, a character more common in small-seeded
than in larger-seeded varieties; disease-resistant, especially
to nematodes and cowpea wilt, which seriously affect most
varieties of the soybean.
“For seed production alone, percentage of oil content
is second in importance to yield and leafiness and ability
to hold leaves of practically no concern. Yellow-seeded
varieties are, however, preferred for milling.
“Commercial varieties.–At present, 1923, the most
important varieties of soybeans are the following, the
approximate percentage for each, of the total acreage, being
indicated: Mammoth, 40 per cent; Midwest, 15%; Ito San,
8%; Virginia, 6%; Manchu, 6%; Wilson, 5%; Peking, 3%;
Black Eyebrow, 2%; Wisconsin Black, 2%; Biloxi, 1%; and
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Itootan [sic, Otootan], 1 per cent.
“These percentages are rapidly changing with the
increase of soybean culture in the North. The Mammoth
owes its high position to the fact that it is the dominant
variety in the region where the culture of the soybean
became important earlier than in the North.”
“Pests.–Soybeans are troubled by very few serious
enemies. On the whole, rabbits are most troublesome, as they
are extravagantly fond of the herbage, and where they are
abundant soybean culture is practically impossible. At the
Tennessee Experimental Substation at Jackson, rabbit injury
was much reduced by using scarecrows, to each of which a
lantern was hung at night.
“Rootknot caused by a nematode (Heterodera
radicicola) often injures soybeans considerably, but the
Laredo and three unnamed varieties are almost immune...”
“Breeding.–The soybean lends itself readily to
improvement, and considerable work in breeding is being
carried on by the United States Department of Agriculture,
and by various experiment stations. The Ohio Station is
testing individual plants in duplicate plant row work in much
the same way that it is testing ears of corn and is finding
decided differences in yield of seed and forage, in tendency
to shatter and in habits of growth. The Tennessee Station is
conducting selection work with a number of varieties and
has found considerable variation in maturity, habit of growth
and plant characters within the same varieties, so that several
strains of the same variety are under test. The United States
Department of Agriculture has done a very considerable
amount of work toward the improvement of the soybean
by selection and hybridization. The results of the breeding
work thus far indicate that it is easily possible to improve the
varieties now on the market.
“Soybeans and cowpeas compared.–Inasmuch as
soybeans are adapted to so nearly the same uses and
same place in farm rotation as the cowpea, an agronomic
comparison of the two crops has often been made.
“The soybean is determinate in growth; that is, it reaches
a definite size and matures. Nearly all varieties of cowpeas,
on the other hand, are indeterminate, continuing growth
until killed by frost. With the exception of a few varieties,
the soybean does not vine, but grows erect or nearly erect.
Cowpeas, on the other hand, are viny plants, and therefore
more difficult to harvest. Soybeans mature all of their pods
at one time. Cowpeas continue to produce green pods as long
as the plant lives.
“Soybeans will withstand rather heavy frosts, both in
the spring, when young, and in the fall, when nearly mature,
while the same frosts are fatal to cowpeas. They are more
drought resistant than cowpeas, and in a dry season will
give much greater yields; they will also withstand excessive
moisture much better.
“For green manuring or soil improving, the cowpea is
far more valuable than the soybean, as it will smother weeds

much more successfully.
“The value of the hay of the two plants is nearly the
same. There is frequently doubt as to which is the more
desirable to grow. On relatively poor soil or when sown
broadcast, cowpeas are always preferable. When cultivated,
the soybean will yield the greater return, and if cut late, the
hay is more easily cured.
“The feeding value of an acre of soybeans for beef
cattle was found by the Tennessee Agricultural Experiment
Station to be about 50 per cent greater than that of cowpeas
grown on an adjoining acre. This was also approximately the
difference in yield of the two crops.
“As a grain producer the soybean is in every way
preferable to the cowpea, as it produces larger yields of
richer grain and can be harvested much more easily.
“The soybean, therefore, is to be recommended above
the cowpea where intensive rather than extensive farming is
practicable and desirable.” Address: Agrostologist in Charge
of Forage Crop Investigations, Bureau of Plant Industry,
USDA.
1230. Piper, Charles V. 1924. Soybeans–Tables and figures
(Document part). In: C.V. Piper. 1924. Forage Plants and
Their Culture. New York, NY: MacMillan Co. xxv + 671 p.
Aug. See p. 571-96. [9 ref]
• Summary: Tables: Page 577: “Important varieties of
soybeans and their characteristics.” The varieties are Biloxi,
Black Eyebrow, Easy Cook, Ebony, Guelph, Haberlandt,
Hahto, Ito San, Itootan, Laredo, Mammoth, Manchu,
Mandarin, Midwest, Mikado, Peking, Tarheel Black, Tokio,
Virginia, Wilson Five, Wisconsin Black. For each variety is
given: (1) Life period, days. (2) Color of flower. (3) Color of
pubescence. (4) Color of testa. (5) Color of germ. (6) Habit
(erect or erect-tall) (7) No. of seeds to bushel [ranges from
75,000 for Hahto to 466,000 for Laredo].
Page 579a: “Acre yields of soybean hay and seed when
seeded at different rates.” The columns are: (1) “Rate of
seeding to the acre” (from 15 to 120 pounds). (2) “Width of
rows in inches” (ranges from 8 to 36). (3) “Thrashed grain”
in Ohio, Indiana, Tennessee. (4) “Hay” in Ohio, Indiana,
Tennessee. Highest yield of threshed grain was 24.5 bushels
per acre in Tennessee from seeding 60 pounds per acre, row
width 28 or 18 inches. Highest yield of hay was 3.18 tons per
acre in Indiana from seeding 60 pounds per acre, row width
28 or 18 inches.
Page 579b: “Acre yields of seed and hay of soybeans at
different rates of seeding at Arlington Farm, Virginia. The
columns are: (1) Date of seeding (ranges from May 1 to Aug.
1). (2) Green forage in 1915 and 1916. Hay in 1915 and
1916. Grain in 1915 and 1916. Highest yield of green forage
was 10.06 tons from seeds planted May 15. Highest yield of
hay was 2.39 tons from seeds planted May 15. Highest yield
of grain was 34.0 bushels from seeds planted May 15.
Page 581a: “Yields of soybeans variously spaced.” The
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columns are: (1) Distance between rows–broadcast or drilled
solid with distance ranging from 14-42 inches. (2) Yield
of grain in Illinois, Indiana, Tennessee. (3) Yield of forage
in Indiana and Tennessee. The highest yield of grain was
24.50 bushels per acre from rows drilled 18 inches apart.
The highest yield of forage was 3.04 tons per acre from rows
drilled solid (= 8 inches apart).
Page 581b: “Germination of soybeans at different depths
of seeding. Arlington Farm, Virginia. The columns are: (1)
Variety–Mammoth and Peking. (2) Per cent germination at
different depths: the depth range from 1 inch to 4 inches.
Mammoth had 100% germination at 1 inch depth and 95%
at 2½ inches. Peking had 97% germination at 1½ inches and
92% at 2½ inches.
Page 583: “Composition of soybean leaves, stems and
roots, inoculated and not inoculated, Michigan Experiment
Station.” The columns are: (1) Inoculated or not: Leaves,
stems and roots. (2) Dry matter, protein, ash, nitrogen,
phosphoric acid, and potash. Each of the 3 parts of the plant
had a higher composition of each of the nutrients when
inoculated.
Page 584: Relation between date of seeding and life
period of soybean. The columns are: (1) Variety: Mammoth
and Ito San. (2) 1907 and 1908. (3) For each year: Date
planted, date harvested, life period in days. For both
varieties, both years, the earliest planting date (April 3) gave
the longest life period. For Mammoth, planted April 3 or
April 2 and harvested Oct. 5 or 7, the life period was 186
and 188 days. For Ito San, planted April 3 or April 2 and
harvested Aug. 9 or July 25, the life period was 114 days.
Page 585a: “Chemical analyses of Mammoth soybean
hay cut at four different stages. Arlington Farm, Virginia.
The columns are: (1) Stage when cut: Full bloom, first
pods, seed half grown, seed full grown. (2) Nutritional
composition: Water, protein, fat, nitrogen free extract, fiber
ash. “The crop is best fitted for hay when the pods are well
formed. If allowed to stand much longer than this the stems
rapidly become woody and the percentage of protein lower;
and if left too long there is much loss in leaves.”
Page 585b. “Yields of soybean hay at various American
experiment stations in tons to the acre.” The columns are:
(1) Variety–Black eyebrow, Ebony, Haberlandt, Ito San,
Mammoth, Midwest, Peking, Virginia, Wilson. (2) States
+ top yielding variety–Kansas (Midwest 2.8 tons/acre),
Illinois (Haberlandt 2.9), Iowa (Haberlandt 2.5), Virginia
(Haberlandt 2.9), Mississippi (Midwest 2.6), New Hampshire
(Ito San 2.4), Tennessee (Mammoth 3.2 tons/acre).
Page 591: “Acre yields in bushels of soybean seed at
various experiment stations.” The columns are: (1) Variety.
(2) States + top yielding variety–Arlington, Virginia
(Haberlandt 27.3 bu/acre), Tennessee (Midwest 25.9),
Kentucky (Midwest 20.6), Delaware (Peking 32.7), Indiana
(Ebony 24.9), Ohio (Ebony 24.9), Arkansas (Wilson 11.5),
Illinois (Wilson 35.8), North Carolina (Mammoth 22.5).

Page 593: “Viability of soybean seeds.” The columns
are: Variety. Seed color. 1 year old per cent. (range 100.0 for
Ito San down to 76.0 for Haberlandt). 2 year old per cent.
(range 93.0 for Shanghai down to 2.5% for Haberlandt). 4
year old per cent. (range 46.5% for Chernie down to 0.0%
for Haberlandt). “The seeds do not retain their viability well,
and it is not advisable to sow seed two years old without
previously testing.
Figures: Page 572: A non-original illustration (line
drawing) of a soybean.
Page 582: Roots of soybean plant, showing nodules.
Address: Agrostologist in Charge of Forage Crop
Investigations, Bureau of Plant Industry, USDA.
1231. Wentz, J.B.; Stewart, R.T. 1924. Hybrid vigor in
soybeans. J. of the American Society of Agronomy 16(8):53440. Aug.
• Summary: “Hybrid vigor has been noted by plant
hybridizers from the very earliest to the late workers. East
and Jones (1919) have published a complete review of
the literature on this subject, presenting a large number
of instances of vigor in F-1 plants as well as a review of
the theories on the cause of hybrid vigor, or heterosis. The
writers of this paper, however, have not been able to find any
such data for soybeans. This probably is due to the fact that
the soybean is a comparatively new crop to the plant breeder,
and also to the fact that very small numbers of hybrids have
been produced on account of the difficulty in manipulating
the flowers.”
The following “hybrids were made in the summer of
1922 by William T.H. Ho (Footnote: A graduate student
in the department). Nine different varieties were used in
the crosses reported, in the following combinations:” (The
number of hybrids obtained is shown after the equal sign; the
female variety is listed first): Wisconsin Black x Mandarin =
1. Ogemaw x Soysota = 4. Soysota x Ogemaw = 3. Ogemaw
x Manchu = 2. Ito San x Manchu = 2. Early Brown x Ito San
= 2. Ito San x Black Eyebrow = 2. Manchu x Wilson = 1.
“Summary: In this paper, data are presented concerning
hybrid vigor in soybeans as expressed in height of plants and
yield per plant, as well as data showing the growth curves of
the hybrids as compared to the parents.
“The data on height of plants indicate some hybrid vigor
in these crosses.
“The growth curves of the F-1 hybrids show that the
gain in height of the hybrids, where there was distinct
evidence of heterosis, was practically all made within the
three weeks just previous to the time when the plants stopped
growing.
“The data on yield per plant show very striking evidence
of hybrid vigor, giving percentage increases of hybrids over
parents ranging from 59.58 to 394.37.”
Note 1. This is the earliest document seen (Jan. 2020)
that discusses hybrid vigor in soybeans. It is also the earliest
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document seen with “Hybrid vigor” in the title. Address:
Dep. of Farm Crops, Iowa State College, Ames, Iowa.
1232. Wallaces’ Farmer. 1924. Soybean growers in national
meet: Fifth annual field meeting held at Ames last week.
49(36):1149, 1152. Sept. 5.
• Summary: “Three hundred members of the National
Soybean Growers’ Association caught a birdseye view of
the soybean industry in the United States at the fifth annual
meeting of the organization at Iowa State College, Ames,
August 29 and 30. The meeting heard of the experiences and
experiments of growers, experimentalists and seed men from
a score of states.
“President Morse outlined briefly the work of the
association during the past four years. At the time of its
organization North Carolina had the largest acreage of
soybeans, while at present Illinois leads with Missouri, North
Carolina and Iowa following in the order named. The one
big objective of the association at present, President Morse
said, is the correlation of experiment station data on the
introduction of new varieties adapted to various sections,
methods of planting and cultivation and utilization of the
crop.”
Gives a brief summary of each of the papers presented
at the meeting. The subjects included soybean inoculation
(W.H. Wright, F.S. Wilkins), breeding experiments with
soybeans (C.M. Woodworth), supply of soybeans for the
soybean oil industry (I.C. Bradley of Chicago Heights,
Illinois), the soybean-wheat combination for northern Iowa
(J.N. Horlacher), feeding soybeans to dairy cattle (Earl
Weaver), why Iowa farmers will continue to grow soybeans
(F.G. Churchill). Churchill noted: “The soybean is the poor
man’s alfalfa because it will grow on all kinds of soil if you
will just give it the proper cultivation... No crop which has
been introduced into this country in the last 25 years has
increased so fast in acreage and popularity as soybeans.”
The two varieties that give the best yields for seed
production are Manchu and Black Eyebrow.
Note: This is the earliest document seen (Oct. 2007)
concerning members of the American Soybean Association
(as this association would later come to be known). Address:
Des Moines, Iowa.
1233. Prairie Farmer. 1924. New soybean harvester.
96(43):1183. Oct. 25.
• Summary: “The latest in farm machinery is the combined
soybean harvester and thresher. A 12-foot machine that cuts
and threshes the beans in one operation will be demonstrated
on he Garwood Brothers farm, near Stonington, in Christian
county, Illinois, on Saturday, October 25. In writing us about
the demonstration, Clair Hay, farm advisor, says; ‘The boys
have harvested 40 acres of Manchu beans with it and it
does very well but needs a few more adjustments. It works
as well as the ordinary threshing machine. They have 160

acres of AK’s to work on and it will be in AK’s that the
demonstration will be held. The machine cuts and threshes
the beans all in one operation; the clean beans going into a
wagon which is pulled right along with the harvester. The
straw is thrown back out of the machine ready to be plowed
under, or with the proper attachments the straw can be
bunched and picked up to be put in the barn or stack.’”
Note 1. On 22 Oct. 1924 the first combine was used to
harvest soybeans on the farm of the Garwood brothers in
Stonington, Illinois. A representative from Prairie Farmer
covered the event and took a photo–which appears in
Soybean Digest, Sept. 1944, p. 26.
Note: This is the earliest document seen (Oct. 2013)
concerning a combined harvester and thresher in Illinois. The
first combine that ever operated in Illinois was brought into
the state specifically to harvest soybeans.
1234. Vuillet, J. 1924. Essais de Légumineuses fourragères
poursuivis dans la Vallée du Niger en 1923 [Trials with
forage legumes in the Valley of the Niger in 1923]. Revue de
Botanique Appliquee & d’Agriculture Coloniale 4:690-92.
Oct. 31. [Fre]
• Summary: Soybeans were grown near Ségou in Mali. The
trials started in 1923 at the experiment station created in
1921-22 in the valley of the Niger River, at the place named
Niénébalé (Cercle de Ségou). The soybean variety grown
was Early Yellow (Soja jaune hâtif). The soybean yield on
the one good plot was 600 kg/ha, which is considered good.
Note: This is the earliest document seen (March 2019)
that clearly concerns soybeans in Mali, or the cultivation of
soybeans in Mali. This document contains the earliest clear
date seen for soybeans in Mali, or the cultivation of soybeans
in Mali (1923; one of two documents). The source of these
soybeans is unknown. Address: Experiment Station, Valley
of the Niger, near Segou, Mali.
1235. Crops and Markets (USDA). 1924. Soy bean
production much less than last year: Soy bean acreage, yield,
and prices. 2(19):293. Nov. 8.
• Summary: “The 1924 commercial production of soy
beans is expected to be 20% less than last year, according to
reports received by the Department of Agriculture. The total
acreage harvested for seed is nearly equal to last year, but
in practically all the States the yield per acre was reduced,
largely because of unfavorable weather conditions.”
Delaware is a “heavy producer of Wilsons.” “The small
production of Mammoth Yellows in North Carolina may be
offset by larger supplies from adjoining states...”
A table gives statistics for Delaware, Maryland, Virginia,
North Carolina, South Carolina, Tennessee, Georgia, Indiana,
Illinois, and Missouri. For each state is given: (1) 1924
acreage for seed compared with 1923 (%). (2) 1924 yield per
acre compared with 1923 (%). (3) Prices offered growers for
thresher-run soy beans (per 100 lbs.). (3a) Nov. 12, 1921.
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Ranges from $3.05 in Tennessee down to $2.15 in Indiana.
(3b) Oct. 23, 1922. Ranges from $2.55 in Tennessee down
to $1.75 in Illinois. (3c) Oct. 24, 1923. Ranges from $3.15
in Delaware down to $2.00 in Indiana and Illinois. (3d) Oct.
22, 1924. Ranges from $5.00 in Maryland down to $2.25 in
Illinois. Address: Washington, DC.
1236. Bark, Don H. 1924. Brooks Demonstration Farm.
Canadian Pacific Railway Company, Department of Natural
Resources, Annual Report of Irrigation Investigation Branch.
For the season of 1924. See p. 128, 160.
• Summary: “In the following pages will be found a list
of the crops produced on the Brooks Demonstration Farm
during the season of 1924 together with cost statements,
livestock data, improvements, etc... The soil on the farm is
continually being built up and enriched by the growing of
leguminous crops in rotation and by the pasturing of crops
with live stock... The trees, lawns, shrubs and flowers on
the farm now present a wonderful appearance and make an
attractive showing for the large number of visitors to the
farm during the summer months.
“Soy Beans: Four Varieties of Soy beans (Early
Brown, Manchu Black, Eyebrow [probably Manchu, Black
Eyebrow], and Wisconsin Early) were planted on May 21st
in hills one foot apart, rows two feet apart. The germination
was good and a rapid growth was made until June when the
growth was checked by rabbits. The plants were sprayed
with Arsenate of Lead. Of the four varieties the Wisconsin
Early was the only one that showed any indication of
maturing and these were pulled on September 30th, but were
not ripe.”
Note 1. This is the earliest document seen (June 2019)
concerning soybeans in Alberta province, Canada, or the
cultivation of soybeans in Alberta province, Canada. A 1927
photo shows Don Bark’s son standing in a field of soybeans
growing in Brooks, Alberta.
Note 2. This is the earliest document seen (April 2013)
that describes a railroad company promoting soybeans (by
growing them at a demonstration farm) in Canada or North
America.
Note 3. This typewritten document was found after a
lengthy search by Susan Kooyman, archivist at the Glenbow
Library and Archives (130–9th Avenue S.E., Calgary,
Alberta, Canada T2G 0P3). She also found that Don Bark
came to Canada in 1915, and was put in charge of the
Irrigation Investigation Branch of the Department of Natural
Resources of the Canadian Pacific Railway Company. The
only report Susan has for Bark’s Irrigation Investigation
Branch is for 1924. She looked through 15 years of the
annual reports of the Eastern Irrigation District in general
and could find no mention of soybeans–though many other
crops that were tested were discussed in great detail.
Note: This is the earliest (and only) document seen (Oct.
2013) that mentions the soybean variety Manchu Black.

However, it may well be a typographical error. Address:
Superintendent of Irrigation Investigation Branch, Alberta,
Canada.
1237. Funk Bros. Seed Co. 1924. Catalog. Bloomington,
Illinois. See p. 16-17.
• Summary: Page 16 states: “At the annual summer meeting
of the National Soy Bean Association held at the Wisconsin
State College of Agriculture it was the general opinion
farmers could profitably replace part of their oats acreage
with Soy Beans. Land that will produce 50 to 60 bushels
of corn will grow 20 to 25 bushels of Soy Beans. Twenty
bushels of Soy Beans, 60 pounds to the bushel means 1200
pounds of grain, while 40 bushels of oats means 1280
pounds of grain. In other words we can grow almost as many
pounds of Soy Beans per acre as oats and beans are worth
at least twice as much for feeding and more than double for
market purposes.
“Prof. J. C. Hackleman told of the rapid increase of Soy
Beans in Illinois which now totals 674,000 acres. Severe
clover failures in Illinois brought on the use of Soy Beans
as a substitute hay crop. Indiana reported acreage doubled
in 1923 and now totals 240,000 acres. Iowa estimated the
acreage at 200,000 acres. Farmers are being compelled to
give more attention to the growing of Soy Beans. Their
success is no longer an experiment.”
At the bottom of page 16 we read in large, bold letters:
“We offer only those varieties that have proven a success. We
make a specialty of supplying only the best seed obtainable
in this country.”
Page 17 describes the four main soy bean varieties sold
by Funk Bros.: Manchu (105-110 days), Ito San (105-110
days), A.K. (110-115 days), and Midwest (110-115 days); a
photo shows each. Other minor varieties sold by Funk are
Ebony, Sable, Early Brown, Illinois 13-19, Ohio 9035.
At the top of page 17: “Funk Farms established 1824–
25,000 acres in our farms.” Address: Bloomington, Illinois.
1238. Hutcheson, Thomas Barksdale; Wolfe, Thomas
Kennerly. 1924. The production of field crops: A textbook
of agronomy. 1st ed. New York, NY and London: McGrawHill Book Company. xv + 499 p. Illust. Index. 23 cm.
Series: Agricultural and Biological Publications, C.V. Piper,
consulting editor. [3 soy ref]
• Summary: Preface: This book is designed to meet the
needs of a standard course in field crops.
A table (p. 44) shows the yields per acre (of hay in
tons, and seed in bushels; average of 6 seasons) of different
soybean varieties tested at the Virginia experiment station.
The varieties tested are Haberlandt, Mongol, Austin,
Hollybrook, Virginia, Sable, Chiquita, and Medium Black.
The highest hay yields came from Austin (3.14 tons) and
Haberlandt (2.90). The highest seed yields came from
Haberlandt (27.25 bu) and Mongol (24.58).
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A full-page photo (p. 45) shows a field where a variety
test is being conducted. “Note differences in degrees of
maturation.”
The section on “Shrinkage in grain” states (p. 132):
“Soybeans.–According to Welton the percentage of shrinkage
of soybean seed, containing 17.67 per cent moisture at time
of storage, was 3.76 per cent from Nov. 2, 1911 to Oct. 23,
1912.
The section on “The proper stage for harvesting some of
the principal forage crops” has a subsection on “legumes.”
Soybeans (p. 146) can be successfully cut for hay over a
period of several weeks. Generally, they are best harvested
when the pods are well filled and the lower leaves turning
yellow. At the West Virginia Experiment Station, results
reported by Dorsey (1918) showed that dry matter increases
more than three times after blooming until the pods are full.
“Each constituent studied, except for the protein, was found
to be highest when the leaves had begun to fall from the
lower portion of the stems.”
A table on this same page 146 shows the “Yield of
various nutrients in soybeans cut in different stages, in
pounds per acre, at the West Virginia experiment station.
The columns are: Date of harvest. Maturity (e.g., in bloom,
or pods forming). Green forage. Dry matter. Protein. Fats.
Carbohydrates. Fiber. Ash. Note: Protein peaked about 1
week after all the other nutrients.
The chapter on “Hay making” has a section titled
“Practices in curing some of the principal crops.” The
paragraph on soybeans (p. 160) begins: “Soybean hay can be
more easily cured than can cowpea hay. However, with these
two legumes, as with alfalfa and the clovers, the object is to
prevent the loss of leaves as far as possible.”
The chapter on “Silage” has a section titled “Crops for
silage.” Corn and soybeans (p. 164) are considered “the most
desirable crops for silage purposes.”
Chapter 44, titled “Soybeans (Soja max)” has the
following contents: Introduction. World production.
Production in the United States. Historical. Classification.
Varieties and their distribution. A table shows, listed
alphabetically: Barchet, Biloxi, Black Eyebrow, Chestnut,
Chiquita, Early Brown, Ebony, Elton, Haberlandt, Hahto,
Hollybrook, Ito San, Laredo, Mammoth Yellow, Mammoth
Brown, Morse, Tarheel Black, Virginia, Wilson, Wilson Five;
for each is given the number of seeds per bushel (seed size),
and the number of days to maturity. Composition. Botanical.
Uses (incl. oil, hay, silage). Culture: Seeds, time of seeding,
rate of seeding, depth of seeding, inoculation, methods of
seeding, time of cutting for hay. Curing soybean hay. Time of
cutting for seed. Methods of harvesting seed.
Crops to which a full chapter is devoted: Cereals. Corn.
Wheat. Oats. Barley. Rye. Buckwheat. Sorghums. Cotton.
Tobacco. Potatoes. Sweet potato. Peanuts. Some cultivated
grasses. Clovers. Alfalfa. Soybeans. Miscellaneous crops:
Cowpeas, millets, vetches, rape, field pea, sunflowers,

mangel-wurzels, sugar beets, sugar cane, flax, rice. Contains
a lengthy bibliography (p. 464-77). Also contains many
interesting black and white photos, many tables, and a few
maps.
Thomas B. Hutcheson was born in 1882. Thomas
Kennerly Wolfe was born in 1892. Address: 1. MS, MSA; 2.
MSc, PhD. Both: Prof. of Agronomy, Virginia Polytechnic
Inst.; and Agronomist, Virginia Agric. Exp. Station,
Blacksburg, Virginia.
1239. Jenkins, J. Mitchell. 1924. Station No. 4: Rice
Experiment Station, Crowley, Louisiana. Louisiana
Agricultural Experiment Station, Annual Report 35:46-49.
For the year 1923. See p. 47-48.
• Summary: On pages 47-48 we read: “In the general
rotation with soybeans, conducted on the greater part of the
Station, as well as in the special rotation experiments, the
yields of rice secured, prove, as heretofore reported, that it
is from the growing of the soybean in rotation with rice that
the lands of southwestern Louisiana are to be made more
productive and the quality of rice improved. The yields
of rice secured this year on land that produced a crop of
soybeans in 1922, are far in excess of those secured from
commercial fertilizer, or from land allowed to lie idle. Not
only has the yield of rice been increased by the cultivation of
the soybean, but weed growth, especially red rice, has been
eradicated and kept under control; and it requires scarcely
half the work to obtain a good seed bed following a crop of
soy beans that is necessary following a crop of rice.
“If the beans are harvested when mature, an average
yield of about ten bushels may be expected. At the present
time, there is not enough seed produced of the Biloxi variety
to supply the demand. It is not necessary in growing the
soybean in rotation with rice, to plant before the last of May
or first of June, and the harvest will not take place before
the early part of November. Thus it is seen that teams and
labor employed in growing rice can be employed in seeding
the bean crop after the greater part of the rice crop has been
seeded; and in harvesting the bean crop after the main part of
the rice crop has been harvested.” Address: Superintendent
of the Station, and Asst. Agronomist, Office of Cereal
Investigations, Bureau of Plant Industry [USDA].
1240. Johansen, Holger. 1924. Annual report of the Canal
Zone Plant Introduction Gardens for the fiscal year 1924.
Mount Hope, C.Z. [Canal Zone]: The Panama Canal Press.
11 p. See p. 9.
• Summary: In the introduction (p. 3), Johansen states that
this is the report for the fiscal year ended June 30, 1924.
In about July 1923 “I was authorized to make a trip to
Washington, D.C., to visit the Department of Agriculture,
and I obtained a large number of valuable plants and brought
them back to the Canal Zone. These plants were the first
plant inhabitants of the Plant Introduction Gardens. Shortly
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afterwards a number of plants were donated to the gardens
by the District Quartermaster at Pedro Miguel, these had
been obtained by him the previous year from Washington,
D.C.
The section titled “Leguminous cover crops” (p. 9) states
that “None of the following Soy beans grew to satisfaction,
possibly on account of lack of proper inoculation: Biloxi,
Laredo, Peking, Tokio, Virginia, Wilson.”
Note: This is the earliest document seen (Feb. 2009)
concerning the cultivation of soybeans in the Canal Zone or
in Central America. This document contains the earliest date
seen for the cultivation of soybeans in the Canal Zone or in
Central America (1924). The source of these soybeans was
almost certainly the Department of Agriculture in the United
States, which owned the Canal Zone and its gardens at this
time. Address: Agronomist, Balboa Heights, Canal Zone
[Panama].
1241. Kellogg, John Harvey. 1924. The new method in
diabetes. Third revised ed. Battle Creek, Michigan: The
Modern Medicine Publishing Co. 300 p. Plus 6 unnumbered
pages of [color] plates. See p. 205-06, 229-30. Index.
• Summary: The soy bean is discussed in the chapter
titled “The Best Foods for Diabetics,” under the heading
“Legumes.” “The soy bean is a remarkable legume which
is two-fifths fat and one-third protein, giving a food content
closely resembling fat meat with the addition of a very small
amount of carbohydrate.”
In a table titled “Food values of legumes” it is stated
that soy beans contain 32% of their calories in the form
of protein, 40% in the form of fat, and 28% in the form of
carbohydrates. They have 120.0 calories per ounce, more
than lentils (103.9), beans (111.0), or peas (112.0).
Soy-related recipes include: Cream of soy bean soup
(with soy bean puree, p. 229-30). Hahto bean and tomato
soup (p. 231).
Gluten-related recipes (all calling for gluten flour)
include: Gluten bread (p. 267). Gluten bran bread (p. 267).
Gluten bran puffs (p. 267). Gluten griddle cakes (p. 268).
Sandwiches (all on gluten bread, p. 268-71). Gluten bran
bread sandwich (on gluten bran bread, p. 270). Cream of
gluten cereal (p. 272). Gluten wafers (p. 286). Address:
Battle Creek, Michigan.
1242. Kidder, A.F.; Stoneberg, H.; Breeden, E.K.;
Hernandez, P. 1924. Station No. 2: Baton Rouge, Louisiana.
Louisiana Agricultural Experiment Station, Annual Report
35:17-32. For the year 1923. See p. 18.
• Summary: The section titled “Crop production” states:
“The variety tests of corn, cotton, oats, soy beans and sugar
beets have been continued.”
“Four plantings of soy bean varieties were made at
intervals of two weeks, beginning on the 10th of May. The
earliest planting produced the highest yield in both seed

and hay. Biloxi and Mammoth Yellow are recommended
for seed. The Ebony matures seed much earlier and is a
good variety for hogging down with early corn. Otootan,
Barchet, Laredo and Virginia are the varieties to use for hay
production.” Address: 1. Agronomist; 2. Asst. Agronomist; 3.
Farm Manager; 4. Asst. Agronomist.
1243. Kuntz, Pedro Richardson. 1924. Annual report of
the division of agronomy for the fiscal year of 1923-1924.
Insular Experiment Station of the Department of Department
of Agriculture and Labor of Porto Rico, Annual Report. p.
41-61. Fiscal year 1923-1924. See p. 57-58.
• Summary: In the section on the annual report of the
Horticulturist, subsection 1 titled “Leguminous plants”
(p. 57-58) states that the following soybean varieties
were obtained from the U.S. Department of Agriculture:
“Mammoth Yellow, Mammoth Brown, Hahto No. 476,
Tarheel Black, Pekin [Peking] No. 472, Tokio, Virginia No.
512, and Biloxi.”
A great deal of seed of the different legume varieties has
been “sent to farm agents and people who ask for it from all
over the Island.” A table shows that soybeans were sent to 12
agents. Address: Chief, Div. of Agronomy, Mayaguez, Puerto
Rico.
1244. Mamredo: New U.S. domestic soybean variety. 1924.
Seed color: Yellow (straw), hilum brown to black.
• Summary: Sources: Morse, W.J.; Cartter, J.L. 1937.
“Improvement in soybeans.” Yearbook of Agriculture
(USDA). p. 1154-89. For the year 1937. See p. 1188.
Selection by York (name of breeder), Mississippi, 1925.
Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture and
varieties.” USDA Farmers’ Bulletin No. 1520 (Revised ed.)
39 p. Nov. See p. 12. “Mamredo–Selection, Delta Station No.
488-607, developed by the Delta Branch Station, Stoneville,
Miss., in 1924. Maturity, about 150 days; pubescence, gray;
flowers, white, appearing in 85 to 90 days; pods, two- to
three-seeded; seeds, straw yellow with brown to black hilum,
about 3,220 to the pound; germ, yellow; oil, 18.37 percent;
protein, 42.98 percent.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987.
“USDA soybean germplasm collection inventory.” Vol. 1.
INTSOY Series No. 30. p. 12-13. Mamredo is in the USDA
Germplasm Collection. Maturity group: VI. Year named or
released: 1924. Developer or sponsor: Delta ES (Experiment
Station), Stoneville, Mississippi. Literature: 11. Source and
other information: Selected from a natural cross ‘Mammoth
Yellow’ x ‘Laredo’. Prior designation: None. Address: USA.
1245. Relazione su l’attività della stazione nel biennio 19221923 [Report on the activities Bari Agricultural Station for
the years 1922-1923]. 1924. Bari, Italy: Stazione Agraria
Sperimentale–Bari. 148 p. See p. 73-75. [Ita]
• Summary: The soybean was the object of diligent research,
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with the aid of Dr. Savelli. In 1922 the following varieties
were cultivated:
Varieties provided by the USA: Amarilla, Arlington,
Austin 1432, Biloxi, Black Eyebrow 371 and 817, Early
Black, Easy Cook [Easycook], Haberlandt, Hurrelbrink,
Hahto, Incas 1201, Ito-San 87, Kentucky 1421, Mammoth
Yellow, Mandarin 397, Manchu, Manchuria 815 and 1408,
Medium Yellow, Mongol, Morse, Negra, Ohio, Peking 376,
S.P.I. 28050, 30600 36576, 37063, 40175, Tokyo, Virginia,
Wilson 243, Yokoten.
Varieties provided by India: Coimbatore, Burmali,
Bianca, Bruna, Nera, and Verde of Nagpur; Varieties from
Mandalay [Burma]: Pen-ga-pè, and San-to-nauk.
In 1923 the station distributed to other agriculturists the
following soybean varieties: Borzi, Haberlandt, Morse, Ohio,
Peking, and Virginia. Other varieties matured at the Bari
farm but the Borzi variety produced better than all others.
Address: Stazione Agraria Sperimentale, Bari, Italy.
1246. Product Name: Tofu.
Manufacturer’s Name: Hirabayashi Sengyo Tofuten (Hirabayashi Fresh Fish & Tofu Shop). Renamed
Hirabayashi Sakana (Fish), Tofu-ya by 1930.
Manufacturer’s Address: 123 Lake St., Salinas, California.
Phone: 6.
Date of Introduction: 1925 January.
New Product–Documentation: The Japanese American
Directory. 1925, p. N-133. Name is in Japanese only. In
English: 123 Lake St., Salinas California. Phone: 6.
The Japanese American Directory. 1930, p. 140. A 1/8
page ad (p. 141) gives the company name as Hirabayashi
Sengyo-ten (Fresh Fish Shop) at the same address and phone
number. Mr. Santaro Hirabayashi sells fish, makes and sells
tofu, and also sells sweet chestnuts (amaguri).
1247. Perkins, Alfred T. 1925. The effect of bacterial
numbers on the nodulation of Virginia soy beans. J. of
Agricultural Research 30(1):95-96. Jan. 1.
• Summary: The scientific name of the bacteria in soy bean
root nodules is Bacillus radicicola. A little-considered factor
which affects nodulation is the number of these organisms
“present in the substrata. It is but logical to suppose that
the greater the number of infecting organisms present the
greater will be the number of nodules produced.” Two tables
show the “Effect upon nodulation of increasing the number
of bacteria.” Both show the above statement is true, but
there is a point of diminishing returns. Address: Dep. of Soil
Chemistry and Bacteriology, New Jersey Agric. Exp. Station.
1248. Georgeson, C.C. 1925. Report of the agronomist in
charge. Alaska Agricultural Experiment Stations, Annual
Report. p. 1-28. For the year 1923. Published Jan. 1925. See
p. 13.
• Summary: In the section titled “Silage” (p. 13) is a

subsection on “Soybeans,” as follows: “The varieties
Mandarin and Pekin [Peking] were planted May 15 [1923]
and grew slowly. By the end of August, the plants stood
only 22 inches high, and none of them reached the blooming
stage. Evidently interior Alaska is not a soybean country.”
Note: This is the earliest document seen (March
2016) concerning soybeans in Alaska, or the cultivation of
soybeans in Alaska. This document contains the earliest date
seen for soybeans in Alaska, or the cultivation of soybeans in
Alaska (15 May 1923).
Note also that a C.C. Georgeson was the key figure in
soybean research at the Kansas Agric. Exp. Station in the
1890s. Address: Sitka, Alaska.
1249. Mumford, H.W. 1925. A year’s progress in solving
some farm problems of Illinois. Illinois Agricultural
Experiment Station, Annual Report 37:1-196. For the year
ended June 30, 1924.
• Summary: Soybeans are mentioned on the following
sections and pages: Animal husbandry (p. 14-18): “In
cooperation with the sheep division, an investigation was
conducted, the purpose of which was to determine the
digestibility and metabolizable energy for sheep of soybean
hay, soybean straw, soybeans, and soybean oil meal.
Another project has been started, the purpose of which is to
determine the maintenance energy requirement of sheep and
the utilization of the energy of alfalfa hay.” “The beef cattle
division has started a series of investigations to determine
the relative value of cottonseed meal, soybean meal, and
ground soybeans as nitrogenous supplements to corn in the
ration for fattening mature steers in dry lot on short, heavy
feed. The cottonseed meal used in the first trial was of choice
quality analyzing 43 percent crude protein. The soybean
oil meal was secured from a factory that uses the expellor
process to separate the oil from the meal. Most of the meal
was made from Mid-West varieties of beans and contained
approximately 7 percent oil and 48 percent crude protein.
The ground soybeans were also of the Mid-West variety.
They were ground to medium fineness in the Station mill,
only a week or ten days’ supply being ground at one time.
This meal contained about 19 percent oil and 41 percent
crude protein. The first year’s results indicate that cottonseed
meal is more palatable than either ground soybeans or the
soybean oil meal used in this trial. The cattle receiving
cottonseed meal made the most rapid gains, attained the
highest finish, and sold for a higher price on the Chicago
market than the cattle from any other lot. However, the
lot that received the soybean oil meal consumed less feed
per hundredweight of gain. Ground soybeans proved to be
inferior to either cottonseed meal or soybean oil meal. The
ground soybeans apparently were less palatable than either
soybean oil meal or cottonseed meal and in addition had a
tendency to cause the cattle to scour.” “Manchu takes lead as
best soybean seed” (p. 32-33).

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 583
“Further tests made on soybean as soil builder (p. 3335).
“Progress made in tests to improve soybeans” (p. 35-36).
“Soybeans found to vary in nodule production” (p. 36-37).
“Measure effect of inoculation on soy seed yield” (p. 37).
Livestock investigations: Soybean and soft pork
question being probed (p. 60-61). No losses caused by
soybean hay fed to ewes (p. 74-75). Test of soybean
digestibility is extended (p. 75-76).
Dairying and dairy products: Thickly planted soybeans
make best quality hay (p. 90-91). Legume hays fill lime
needs of dairy cows (p. 91-92).
Fruits, vegetables, and commercial floriculture: Vast
seed marketing business being studied (p. 126-26; 44%
of the soybean seed is not raised on the farm where it is
sown). Future of soybean marketing being considered (p.
127-28; Soybeans “are a relatively new crop in Illinois.” In
accounting for the 1923 crop of shelled soybeans, 6.6% was
kept by the growers as seed. The percentages sold to various
takers were: farmers 28%, seed companies 26.7%, elevators
10.7%, oil companies 4.5%, and other buyers (mostly farm
bureaus) 1.8%).
Farm mechanics: Survey shows machines used in
soybean growing (p. 141-42; The greatest difficulties in
growing and handling soybeans for seed are in harvesting
{100}, threshing {72}, cultivation and weeds {36}, planting
{12}. “Electricity is the newest type of power available to
the farmer”). Address: Dean and Director of the Station,
Urbana, Illinois.
1250. Wing, Chas. B. 1925. Wing field seeds–From Chas. B.
Wing. Price list No. 1 (Mail order catalog). Mechanicsburg,
Ohio. 2 panels each side. Each panel: 22 x 14 cm.
• Summary: The Wing Seed Co. apparently no longer exists.
However, one of the original partners, Charles B. Wing,
continues to sell seed on his own–but on a vastly smaller
scale than the former company. In the introduction he states
that his brothers “Willis and Joe are gone and I am left to
carry on alone.
This 4-page price list consists of an 8½ by 11 inch piece
of paper folded into halves. The following field seeds are
offered: Alfalfa, sweet clover, Oderbrucker barley, soy beans,
and seed corn.
Concerning soy beans, this leaflet gives a brief history of
the company’s work with this crop (“It is now about 25 years
since we began growing this plant”), and discusses culture,
varieties, inoculation (Nitragin is recommended), and prices.
Apparently only the Wilson variety is now offered–¼ bushel
for $0.40, ½ bushel for $0.60, 1 bushel for $1.00, and 5
bushels for $4.75.
Location: Bailey Hortorium, Mann Library, Cornell
University, Ithaca, New York. Address: Mechanicsburg,
Ohio.

1251. Morse, W.J. 1925. Re: Soybean growers meeting.
Soybean varieties. Letter to K.E. Beeson, Indiana Corn
Growers’ Assoc., La Fayette, Indiana, Feb. 12. 1 p. Typed,
without signature (carbon copy). [1 ref]
• Summary: “Dear Mr. Beeson: I have your letter of
February 4, making inquiry as to the date of the summer
meeting of the National Soybean Growers’ Association, and
also the place. Although we have not set the exact dates, I
have talked over the matter with the Maryland and Virginia
representatives...”
“As to the varieties of soybeans adapted to your territory
available through congressmen, I think that the only one
available is the Manchu variety.
“Regarding your request for 5 pounds of the Columbia,
Arlington, Sherwood, etc., through them, will say that
such varieties are not available. These varieties are only
handled by the Office of Forage Crops, and we have only
limited amounts which we put out in different sections for
cooperative tests. If you desire to put out a few tests, we
would be very glad to arrange a cooperative test with you.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#11.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
1252. Holman, R.L. 1925. A new variety of soybeans:
Marshall County Tennessee makes a hit with Laredo beans.
Dairy Farmer 23(4):13, 26-27. Feb. 15.
• Summary: Increased yields from the crop of this variety
are brought out. Farmers who harvested a seed crop in
1924 formed the Laredo Bean Growers’ Association for the
pooling of their seed for sale when the demand comes.
1253. Morse, W.J. 1925. Re: Confusing mottling with
crossing. Letter to Dr. R.A. Oakley, USDA, Washington, DC,
Feb. 27. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Dr. Oakley: With reference to the
correspondence from Prof. R.A. Moore, University of
Wisconsin, Madison, Wisconsin, regarding the Manchu
soybean seed, will say that I am afraid Prof. Moore is
confusing mottling with crossing. I have looked over the
sample and found, as one will with nearly all samples of the
Manchu, a slight mottling, which is not always an indication
of hybridization or crossing. In our experiments with mottled
Manchus we have found very little crossing. The mottling
problem is receiving considerable attention in the Middle
West States, and results show that nearly all mottling is due
to other than crossing. In some cases when pure yellow seed
has been planted, there is a tendency under certain conditions
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for a considerable of the resulting seed to be mottled. On the
other hand, cases are known where seed more or less mottled
produced pure yellow seed. I doubt very much if you will
find any samples of the Manchus but that will have a few
mottled beans. Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC.
1254. Wilkins, F.S. 1925. Inoculation increases yield of
soybeans: Some conclusions from tests of different methods.
Successful Farming 23:15, 64. Feb.
• Summary: A summary of the research of Prof. W.H.
Wright, who has charge of agricultural bacteriology at the
University of Wisconsin. Most of his work is related to
soybeans. Professor Wright has found that some strains
of bacteria will satisfactorily inoculate a certain variety of
soybeans, while other strains will not inoculate that variety at
all. He finds that there is “great variation in the susceptibility
of different varieties of soybeans to the same bacteria. For
instance, the Manchu is the most difficult variety to inoculate
of any he has tested; the Wisconsin Black, Ito San, and Early
Brown are intermediate, while the Black Eyebrow variety is
the easiest to inoculate of any that have been tested.”
Cultures for inoculating soybeans can be obtained from
most seed companies. They are easy to use by following the
directions on the bottles.
A photo shows the roots of ten soybean plants, each with
many nodules on their rots. “Well inoculated legumes yield
more and are richer in protein.” Address: Iowa Agric. Exp.
Station.
1255. Piper, C.V. 1925. Re: New Iberia Experiment Station
in Louisiana. Letter to Oakley, Forage Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC, March
12. 1 p. Typed, with signature on letterhead.
• Summary: Note: Dr. Piper is writing this letter from New
Orleans, Louisiana
“New Iberia Experiment Station has improved greatly
under Queenberry’s management. They have splendid
pastures,–white clover, Bermuda, lespedeza, Dallis mainly.
The crops are corn, sorghum, soybean, melilotus indica,
oats, alfalfa. The last is fine but it is essentially an annual
crop, due to crabgrass and foxtail. The first group is nearly
ready to cut. There is still a shortage of rain and the crops
are beginning to show it. Dodson promised to supply an
agronomist, part time at least. Kidder and I will make the
plans for the plot work. It is hoped that some can be put in
this spring, even if Purnell funds are not available until July.

I suppose Kidder will write soon. The following plots seem
to me advisable for spring sowing.
“Sorghums.–...
“Lespedeza.–...
“Soybeans.–Biloxi, Laredo, Barchet, Otootan are good.
May be we can compare these with some of Morse’s new
ones, especially late ones.
“Cowpeas.–Victor, Brabham, to mature in October.
“Giant Bermuda.
“Guatemala Grass.
“Centipede Grass.
“Tracy Grass, for back wet pasture.
“Crotolaria striata (green manure).
“Bahia Grass.
“Panicum aquaticum.
“Desmodium supedum.
“Angleton Grass (Andropogon annulatus).
“Molasses Grass.
“1/20 acre plots. The live grasses can be sent mostly
from McNeill. The fall plantings we can plan later.
“The present plan is to have Kidder superintend the
plantings and visit them occasionally. Cobb on the station
will look after the plots. Besides, there is a great field for
work.
“Better write Dodson to the effect that time is important
if plots are to go in this spring.
“Hot summer weather here. Leave for Jacksonville this
afternoon.
“Sincerely, C.V. Piper.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-1929.
Piper, C.V. Box no. 108.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., April 2017. Address: Agrostologist, USDA Bureau of
Plant Industry, Forage Crop Investigations.
1256. Cates, J. Sidney. 1925. The rising tide of soy beans:
New light on inoculation speeds along the Gulf-to-Canada
sweep of the crop. Country Gentleman 90(12):8, 31. March
21.
• Summary: “People everywhere are just beginning to realize
that much more of the soy disappointment than previously
thought to be the case has been due to improper inoculation.”
W.F. Oldenburg, extension agronomist at Maryland, has
found that “bacteria strains best suited to the Mammoth
Yellow will not give good results when applied to earlier
varieties.”
By 1925, Country Gentleman was America’s most
widely read and respected farm magazine. Sidney Cates was
an influential agricultural writer of national reputation. It was
Cates who broke the hugely important story on the success
of the new hybrid-corn in the March 1929 issue of Country
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Gentleman.
1257. Appleton, H.C. 1925. Meet Laredo! Better Crops with
Plant Food 4(1):20-21, 35-37. March.
• Summary: Editor’s introduction: “Soy beans have had a
sensational career in recent years. Mr. Appleton tells the
story of one of these newcomers that has decidedly made
good.”
“The Laredo soybean has had an interesting history
since its introduction to America. Whether for the best or
not, the course of the Laredo since its introduction has been
somewhat spectacular.
“Several years ago seed of this variety were obtained by
the United States Department of Agriculture from Yangping,
China. In 1917 seed were distributed to certain Agricultural
Colleges and Experiment Stations. At this time the variety
was designated by the number S.P.I. 40658, and was not
known as Laredo.
“Now appears one of the interesting and amusing
incidents of its history in the United States. At several of
the Colleges and experiment stations the seeds sent out by
the Department were either misplaced and not planted at
all, or they were planted and the results of the first year’s
trial did not indicate that the Laredo was a variety of any
special promise, so it was dropped from the variety tests.
Agronomists at some stations, on seeing the wild bullish
market for Laredoes develop in other states, laughingly
chided the Department Officials for not letting them in on
the good thing. They were, of course, somewhat chagrined
to learn that they had been supplied with the seed, but at
the time Laredo sailed along under the not very striking
designation of S.P.I. 40658.
“The attention they failed to get at other stations was
certainly bestowed on them at the Georgia State College of
Agriculture. And why shouldn’t it have been? A soybean
variety yielding at the rate of 37 bushels of grain and 2.70
tons of hay per acre would not likely be discarded without
further trial at any place. Such was the yield the first year at
the Georgia College...”
A photo (p. 35) shows two men standing in “A field
of Laredo soy beans near the blooming stage.” Address:
Georgia State College of Agriculture.
1258. Willard, C.J. 1925. The time of harvesting soybeans
for hay and seed. J. of the American Society of Agronomy
17(3):157-68. March.
• Summary: “Contribution from Department of Farm Crops,
The Ohio State University, Columbus, Ohio...” When
should soybean be cut for hay? The earliest date that can be
considered is when the beans are at the “well formed stage”
when vegetative growth is completed; earlier cutting leads
to a loss of yield. The latest possible date is when the onefourth of the leaves appear yellow; at that point the greatest
dry weight is obtained but the hay is difficult to cure. “The

maximum green weight is reached one or two weeks earlier
than the maximum dry weight.”
When should soybeans be harvested for seed? At “any
stage in which it is practical to cure them for seed under
corn-belt conditions. In the South, where soybeans are cured
on frames, they are sometimes cut when only half the leaves
have fallen, in order to avoid the loss from shattering when
cutting with a mowing machine, and to improve the feeding
value of the straw.” About 40% of the mature crop is seed.
“These conclusions apply to soybeans of the determinate
high-seed-producing type such as Manchu, Midwest, Ito San,
and Mammoth. It is probable that they apply in general to
vining varieties such as Wilson, Arlington, and Virginia, but
this has not been determined.”
The study includes tables showing yields of soybeans
at different periods of maturity, 1919-1922; and other data
concerning soybeans at different periods of maturity, 19191922. Address: Asst. Prof., Ohio State Univ., Columbus,
Ohio.
1259. Berger (S.S.) & Co. 1925. Summer cover crop seed
(Ad). Los Angeles Times. April 19. p. J4.
• Summary: “Whippoorwill cow peas, 120 pound lots–18¢.
Virginia Brown soja beans, 120 pound lots–12¢ (More
popular every year in every way). Mammoth Yellow soja
beans, 120 pound lots–11¢.
“Quantity prices on request. Reserve your needs early.
Supply limited.” Address: Los Angeles. Phone: TUcker
6339.
1260. Cardwell, G.A. 1925. Why not soybeans? Farming–
The Business Magazine 23(1):8-9. April.
• Summary: Discusses the merits of the soybean in the
cropping system, its superiority over the cowpea, varieties
for good production, and experiences with soybeans of
several producers from North Carolina and South Carolina.
“Large seed varieties like Mammoth Yellow and Biloxi yield
from fifteen to twenty-five bushels of seed per acre, or one
to three tons of hay. O-too-tan [Otootan] and Laredo, small
seed varieties, yield from six to seven bushels of seed per
acre or two tons or more of good hay on good soil.” “During
the past several years there has been an increasing demand
for seed of a few promising varieties of soybeans such as:
Laredo, O-too-tan, Biloxi and Haberlandt, or Haberlandt No.
38.” Concludes that “There is a place for soybeans on every
farm.”
Note: The author is promoting soybeans on behalf of his
railway. Address: Agricultural & Industrial Agent, Atlantic
Coast Line Railroad Co.
1261. Moore, R.A.; Delwiche, E.J.; Briggs, G.M. 1925.
Soybeans–A good legume crop, borrowed from the Orient.
Wisconsin Agricultural Experiment Station, Bulletin No. 375.
31 p. April.
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• Summary: Contents: Introduction. Soybeans as a stock
feed. Soybeans for hay. Soybeans provide rich concentrates
for stock feeding. Soybean oil meal or oil cake. Corn and
soybeans grown together. Soybeans for silage. Hogging
off and sheeping off. Soybeans for pasture. Soybean straw.
Soybeans are a good cash crop. A catch and emergency crop.
Soybeans improve the soil. Where it is profitable to grow
soybeans? Soybeans fit into rotation. Preparing the soil.
Inoculation necessary first year. Planting with corn. Care of
growing crop. Harvesting soybeans. Threshing soybeans.
Storing the crop. The soybean plant. Selecting the variety.
Tests of soybean varieties. Best varieties for Wisconsin. First
trials with soybeans at Wisconsin Station.
Table IV (p. 28) shows average yields of soybeans
at Madison, Wisconsin, 1917-1924. Varieties tested (in
descending order of yield): Wis. No. 39 Manchu (19.4 bu/
acre 7-year average), Black Eyebrow (16.1 bu/acre), Wis. 45
Chestnut, Wis. 51 Ito San, Wis. 47 Elton, Wis. 48 Soysota,
Wis. 50 Aksarben.
“Soybeans were first grown at the Wisconsin Station
in 1901 and have been grown annually since that time” (p.
28). “Breeding work with soybeans was started in 1902.”
“It is quite largely through the introduction of soybeans that
the sand barrens of Wisconsin have been able to maintain
sufficient forage to support dairy herds;...” (p. 30).
“In 1902 several small fields of soybeans were started
with the object in mind of seeing whether or not it was
profitable to have hogs do the harvesting of the soybeans...
it was found that gains of a pound a day were secured by
pasturing soybeans with a fringe of blue grass around the
plots without other feed.”
“As early as 1910, soybean centers were established
at Ellis Junction, Stevens Point, Grand Rapids, and near
Friendship. In these parts of the state, soybeans were grown
in large quantities and sold to various farmers living in the
sandy regions. Eight hundred members of the Wisconsin
Experiment Association were furnished with soybeans in a
single year and grew them for seed. Through this method of
procedure, soybeans were grown in large quantities and seed
sold to farmers.” (p. 31).
1262. Hastings, E.G.; Fred, E.B. 1925. Bacteria feed legumes
with air nitrogen. Wisconsin Agricultural College, Extension
Circular No. 185: 20 p. May.
• Summary: Contents: Wild and Cultivated Legumes Use
Same Bacteria. Legumes Help Increase Farm Inventory.
How Legumes Differ From Other Plants. Legumes for Feed.
Legumes for Fertilizers. Legumes Put Air Nitrogen into Soil.
Legumes Help Grains and Grasses. Why Legumes are Best
for Green Manures. How Much is a Legume Crop Worth?
Why Buy Nitrogen? Do Nodules of Different Legumes
Differ? What are False Nodules? How Do Bacteria Produce
Nodules? Bacteria Feed the Plant Nitrogen. What is Natural
Inoculation? The Importance of Cross-inoculation. How

Far Can Crossing Be Used? When is Seeding With Nodule
Bacteria Necessary? When Desirable? Do Nodule Bacteria
Ever Injure the Legume? Bacteria Without the Legume.
Soil Acidity and Bacteria. Effect of Sunlight and Frost
on Bacteria. Growing Seed Bacteria. Bacteria in Bottles.
Bacteria in Soil. Wild Legumes and How to Recognize
Them.
This article begins: “The common legume crops in
Wisconsin are the clovers, mammoth, medium red, alsike,
and white; alfalfa and the sweet clovers, both white and
yellow; peas of the field, garden and canning varieties, and
closely related to them the vetches; the various garden beans,
the soybeans, the cowpeas. and the lupines. Farther south the
velvet bean, peanut, and japan clover are familiar legume
plants.” In illustration shows a pea plant with flowers and
pods.
Page 7: A bar chart shows the pounds of calcium in one
ton of hay from four legumes and from four grasses. The
legume hays contain, on average, about 3 times as much
calcium as the grass hays. The two legume hays richest in
calcium are: Alfalfa hay 37.2 pounds per ton. Soybean hay
31.5 pounds per ton.
Page 8: A 2nd bar chart shows the pounds of nitrogen
in one ton of hay from four legumes and from four grasses.
The legume hays contain, on average, about twice as much
nitrogen as the grass hays. The three legume hays richest in
nitrogen are: Soybean hay 51.2 pounds per ton. Field pea hay
48.4 pounds per ton. Alfalfa hay 47.6 pounds per ton.
Page 12: A full page illustration of a soybean plant
shows “Distribution of nitrogen in soybean plant.” The tops
(everything above ground) contain 2.41% nitrogen. The
nodules alone contain 5.67% nitrogen. The roots without
nodules contain 1.31% nitrogen.
Page 17: “Bacteria Without the Legume: The kind of soil
and its reaction, the temperature and moisture, all determine
the length of life of the legume bacteria. In a fertile silt loam
neutral soil, soybean bacteria have been known to live more
than 18 years, but as a rule the number of legume bacteria in
a soil free from legumes decreases rapidly after two or three
years, and in an acid soil the disappearance is even more
rapid.
“Soil Acidity and Bacteria: Since the bacteria of most
legumes do not long persist in an acid soil, it follows that
one of the conditions of successful inoculation is proper
soil reaction. To get the best results from inoculation and,
in fact, from legume production, the farmer should first
investigate the acidity of the soil. Not all legumes are equally
sensitive to an acid condition. For example, soybeans are
fairly resistant to acid conditions of the soil; red clover has
medium resistance; alfalfa is very sensitive. In other words,
a field in which soybeans thrive may give only a fair yield of
red clover, and may utterly discourage alfalfa, in spite of the
fact that all three crops were inoculated. Liming of the soil to
counteract the acidity is the first necessity. On the other hand,
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if liming is not possible, the field may be seeded to legumes
if a more acid-resistant crop, such as soybeans, is used.”
Page 18: A photo shows “Effect of inoculation on
soybeans.” On the left is a Manchu variety soybean plant
inoculated. On the right is a much smaller Manchu variety
soybean plant uninoculated. So inoculation causes soybean
plants to grow bigger. Address: Madison, Wisconsin.
1263. Hughes, H.D.; Wilkins, F.S. 1925. Soybeans for Iowa.
Iowa Agricultural Experiment Station, Bulletin No. 228. p.
345-405. May.
• Summary: “Soybeans have been under continuous
observation and test at the Iowa Station since 1910... Interest
in the crop was not evident thruout the state until about 1916,
but since has been keen, and the acreage in many counties
has increased remarkably.” Soybeans have more uses in Iowa
than any other legume, and are well adapted to the climate
and soils of this state. 157 different varieties have been
grown in the tests at Ames. Manchu is recommended for
seed production. Peking is recommended for hay and silage
purposes. Address: Agric. Exp. Station, Iowa State College
A&M, Ames, Iowa.
1264. Thatcher, L.E. 1925. The soybean in Ohio. Ohio
Agricultural Experiment Station, Bulletin No. 384. p. 31-68.
May. [27 ref]
• Summary: Partial contents: Residual effect on soil fertility.
Harvesting and threshing the grain crop. Making soybean
hay. Soybean silage. Varieties. Soybeans as an emergency
crop. Corn and soybeans as mixed crop. Sudan grass and
soybeans for hay. Labor cost of producing soybean hay and
seed.
The following tables are appended to the bulletin: 1.
9-year average yields of crops in various rotations–Wooster
1916-1924, inclusive. 2. Soil nitrates, soil moisture, and
wheat yields following soybean hay cut at different dates.
3. Composition of soybeans harvested for hay at different
dates, Wooster. 4. Nitrogen, phosphorus, potassium, calcium,
and magnesium content of soybean hay and roots. Date-ofharvest test at Wooster, 2-year average percentage, 1922-23.
9. Soybean varieties grown at Ohio State University, yield
per acre. 10. Soybeans in variety test at Wooster: yield per
acre. 11. Soybean hay in variety tests at Wooster: yield per
acre. 12. Average yield of soybean seed in variety tests on
experiment farms of the state. 13. Average yield of soybean
hay in variety tests on experiment farms of state. 14. Corn
and soybeans (grain), average per acre of triplicate test plots
at Wooster, 1923. 15. Corn and soybeans (silage), average of
triplicate test plots at Wooster, 1923. 16. Average expectancy
of corn and soybean per acre based on 23 separate tests in
Cornbelt states. 17. Ebony soybeans and Sudan grass mixture
for hay, rate of seeding and yield per acre.
1265. Leonard, Lewis T.; Newcomer, S.H. 1925. The effect

on nodule-formation and seed-production of growing
soybeans on soil treated with sulfur dioxide. J. of the
American Society of Agronomy 17(6):309-12. June. [3 ref]
• Summary: Treatment of soil with sulfur dioxide and
formaldehyde in 1% concentration showed that nodule
formation was inhibited on the upper parts of the roots of
Peking variety soybeans. “Sulphorm”, a combination of
the two above-mentioned substances, applied in the same
concentration, did not inhibit nodule formation to the same
extent.
No beneficial effects were noticed in the crops, except
with Sulphorm, which gave 20% more seed than the average
of three controls. Address: Soil-Bacteriology and PlantNutrition Investigations, Bureau of Plant Industry, USDA.
1266. Ayres, W.E. 1925. Soybeans in the Mississippi Delta.
Proceedings of the American Soybean Association 1:118-21.
Sixth annual field meeting. Held 1-3 Sept. at Washington,
DC.
• Summary: Ages ago the Gulf of Mexico extended to what
is now southern Illinois. Through the centuries, as it receded,
the Mississippi River carried into its delta huge amounts of
dissolved limes, nitrogen, phosphorus, potash, humus, and
other plant foods, plus fine soil particles. This slowly built
up a great alluvial empire of more than 30 million acres of
the finest land in the world. Today this empire comprises
parts of Louisiana, Mississippi, Arkansas, Illinois, Tennessee,
and Missouri. Prior to 1913 the might Mississippi regularly
overflowed its banks and replenished the soil. But a series of
levees now prevents the flooding.
Fortunately the supply of everything but nitrogen
seems sufficient to last for many years. “Here is where the
soybean enters the system. On the Delta Station in 1923,
plots of corn were grown with and without soybeans. In
1924, the entire area was planted to cotton. Cotton following
soybeans and corn produced 732.2 lbs. of seed cotton more
than cotton following corn alone. Common observation
indicates positively that cotton following soybeans and other
leguminous crops is greatly benefitted by both the humus and
nitrogen added by them.
“Planted in corn, Otootan and Laredo soybeans produce
from two to five tons of forage per acre. If this is pastured
off and the residue turned under, good crops of cotton may
be grown for at least four years without further treatment.”
Other soybean varieties that give good results are Virginia
and Biloxi.
Farmers in the Delta are looking for a field harvester
for soybeans. “With such a machine the empire will keep
thousands of dollars at home now sent out for seed, and
become one of the largest soybean growing areas in the
country. The eleven Delta counties of Mississippi are now
planting near a quarter of a million acres of soybeans. As
soon as a suitable harvesters are available this area will
increase fourfold in a short time.” Address: Delta Branch
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Station, Mississippi.
1267. Country Gentleman. 1925. Soy-bean adulteration.
90(35):52. Sept.
• Summary: An account of the South Carolina false-label
soybean seed fraud (using O-too-tan [Otootan]), the worst
such fraud seen to date in America. The culprit was arrested
under a law that forbids use of the mails to defraud.
South Carolina was one of the slowest of all southern
states “in taking up soys,” though North Carolina led the
USA in production of seed beans. Only four years ago, South
Carolina grew but 1,000 acres soys. Then in 1921 the South
Carolina extension service added to its staff an extension
specialist, R.W. Hamilton, who devoted practically all of
his time to selling the soy-bean idea to county agents and
farmers. Acreage grew like wildfire, planted to O-too-tan,
“the most wonderful bean variety yet discovered for the
Southern states.” The seed of this variety is very small. One
bushel easily covers eight acres if planted in rows. O-too-tan
makes the best hay crop of any Southern soy-bean and also a
good seed crop.
“Soy acreage” climbed to over 10,000 acres in 1922,
20,000 acres in 1923, 40,000 acres in 1924, then jumped
to 120,000 acres in 1925. Then Hamilton smelled a rat.
He wired every county agent in the state to examine every
shipment of beans coming in as O-too-san. Tests found that
Ebony, Wilson, and in some cases Peking were being sold as
O-too-san.
1268. Davis, W.J. 1925. Soybeans in South Georgia.
Proceedings of the American Soybean Association 1:114-18.
Sixth annual field meeting. Held 1-3 Sept. at Washington,
DC.
• Summary: “The soybean for hay, for a summer covercrop, for grazing, and for seed production is a new crop of
much promise in South Georgia. It deserves a much more
prominent place in the agriculture of South Georgia than has
been accorded it. The crop is being grown to some extent
in at least two-thirds of the counties of the entire state.
Approximately half of the counties of South Georgia are
growing soybeans to some extent in 1925.”
“The advent of the boll weevil, marking a new era in
the agriculture of the section, and resulting in the rapid and
almost phenomenal development of the livestock industry in
its various phases, has created a statewide demand for more
and better forage crops. The soybean has answered the call as
a crop which produces good yields of excellent leguminous
hay for stock feeding.”
For many years the cowpea was the chief hay crop of
the Coastal Plain region, but now soybeans have supplanted
cowpeas as a hay crop in many South Georgia counties. “The
results of the soybean tests which have been conducted at
the Georgia Costal Plain Experiment Station indicate that the
Laredo and Otootan varieties of soybeans are the varieties

best suited to hay-making in Georgia.” Small acreages
of Mammoth Yellow and Biloxi are also grown for hay.
Address: Georgia Coast Plain Experiment Station [Tifton,
Georgia].
1269. Hamilton, R.W. 1925. Seed frauds in soybean
varieties. Proceedings of the American Soybean Association
1:106-10. Sixth annual field meeting. Held 1-3 Sept. at
Washington, DC.
• Summary: “The soybean is comparatively a new crop in
South Carolina. Four years ago, our acreage totaled less than
1,000 acres. The loss in production of cotton caused by the
boll weevil forced our farmers to look for a supplementary
cash crop. Various crops were tried. Some succeeded in one
section, some in another; many were a total failure; none
filled the needs of the large and small farmers alike in all
sections of the state.
“Our Director of Extension, Dr. W.W. Long, is a native
of the great soybean-producing section of North Carolina.
He believed that the soybean would come nearer filling
the needs of all our farmers for a supplementary cash,
hay, grazing and soil-improving crop than any other. His
belief has proven correct. He had the Trustees of Clemson
College create and fill the position in the Extension Service
of ‘Specialist: Soybeans, Cowpeas, and Peanuts,’ in 1921.
The following year, our acreage jumped to 10,000; then
to 20,000, last year, to 40,000, and this year to well over
100,000 acres.
We have men who raise as a side line crop and sell
$12,000 to $15,000 worth of soybean seed a year.”
“The Otootan is our leading variety, closely followed by
the Biloxi, Mammoth Yellow, and Laredo, Ebony, Wilson...
Our crop of Otootan seed last year was good, in fact, South
Carolina had the only large commercial quantities of Otootan
seed in the South. The demand from all of the Southern
States for our seed was tremendous. The price opened in
January at $9.00 per bushel wholesale and every indication
pointed to a sharp advance. Those best informed looked for
$15 or even $20 per bushel by June.
“Then at points in Georgia, which had been a very heavy
buyer of South Carolina Otootans at $9.00 per bushel, the
price broke sharply to $8.00, $7.60, and to $7.00 and even
$6.50 wholesale. Fraud had entered. On suspicion only,
investigation was started; findings were startling. The Ebony,
Wilson, Peking, Wisconsin Black and possibly other black
seeded varieties, all worthless varieties for our conditions
and purposes, were being sold under the name of Otootan.
Allow me to read the headlines of clippings from the Press
of South Carolina. The Press has given invaluable assistance
in exposing this fraud. These clippings are largely from The
State, Columbia, S.C., our leading daily paper, and from the
South Carolina Gazette, a weekly paper of great influence.
“First, here is a list of names of 166 farmers in the
South who were defrauded in the purchase of soybeans by a
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man who is now serving eighteen months in the Atlanta
Penitentiary, thanks to the Post Office inspectors.
“(1) Federal Agencies Probe Fraud in Otootan Seed.
“(2) Seedsmen of Orangeburg to Help Prevent
Frauds.
“(3) Fraud in Otootan Seed Described by Specialist.
“(4) Probe of Otootan Fraud Goes Beyond This
State.
“(5) Service Agents Consider Fraud.
“(6) To Prosecute Seedsmen.
“(7) Nationwide Clean-up of Fraudulent Seed
Sales Which Have Cost South Carolina Farmers Untold
Thousands This Year Expected to Result.
“(8) Low Grade Soys Widely Planted.
“(9) Perpetrators of Soybean Fraud Now Face
Prosecution.
“(10) Charges ‘Cow Pea King’ with Illegal Use of
Mails.
“(11) Pure Seed Needed Says Sumter Agent.
“(12) Real Pure Seed Act Needed and Efficient
Enforcement.
“(13) Growers of Soys Called to Meet in the Capital
City.
“(14) Producers of Soybeans Form State Association.
“(15) Soybean Growers’ Rules Are Drafted.
“(16) Throw Full Force in Soybean Fight.
“Gentlemen, I hope this has given you an idea of
the soybean fraud and of what we have done and are
doing in regard to it. It has cost South Carolina farmers
alone hundreds of thousands of dollars in crop loss and
millions of dollars in the Southern States. I know from
personal investigations that this fraud extends into North
Carolina, Georgia, Alabama, Mississippi and Louisiana.
I have some very interesting evidence as to what the
agricultural authorities of some of these states did after
being notified of the fraud, which I might present here, but
I will leave this exposure to the farmers of their respective
states. The soybean industry has been set back years in its
development.” Address: South Carolina Agric. Exp. Station.
1270. Meharry, Charles L. 1925. First annual field meeting:
Camden, Indiana–September 1 [sic. September 3], 1920.
Proceedings of the American Soybean Association 1:39-42.
• Summary: “Under the auspices of the Indiana Experiment
Station and with the support of the Crops Extension
Department and the cooperation of the Farm Bureau of the
Corn Belt states, a Corn Belt Soybean Conference was held
at the Soyland Farms of the Fouts Brothers, pioneer soybean
growers, near Camden, Indiana, Friday, September 3, 1920.
“Wide publicity by the Agricultural Extension Service
through circular letters and the agricultural press brought
together more than a thousand people from Ohio, Illinois,
Michigan, Wisconsin, Kentucky, Indiana, and the United
States Department of Agriculture.

“The forenoon was spent in getting acquainted and in
inspection of soybean fields, corn and beans, and hogs and
lambs in the fields. Seed fields of the Indiana Hollybrook
and Mongol varieties, methods of planting, cultivation and
inoculation were discussed under the leadership of County
Agent A.L. Hodgston and W.A. Ostrander of the Indiana
Crops Extension Service. Fields of corn and soybeans
were visited where western lambs were harvesting the crop
and also where hogs were pasturing corn and beans. An
automobile tour was made over the Soyland Farms, where
150 acres of seed beans and 200 acres of the corn-soybean
combination were growing. Several large fields grown for
seed and for hay in the immediate neighborhood were also
visited.
“An excellent cafeteria lunch was served at noon by
the Presbyterian Ladies’ Aid Society. Soybean dishes, such
as baked soybean salad and roasted, salted soybeans were
served.
Note: This is the earliest English-language document
seen (Dec. 2012) that uses the term “salted soybeans” or the
term “roasted, salted soybeans” to refer to soynuts.
“The meeting was called to order after lunch by W.A.
Ostrander, of the Purdue Soils and Crops Department, who
was chosen Chairman of the Conference by unanimous
consent. Mr. Ostrander gave an interesting review of soybean
demonstration work throughout Indiana and similar work
developed in adjoining states.
“A quartette of local soybean growers sang a very
appropriately worded song: “Growing Soybeans to Get
Along.”
“Dr. G.I. Christie addressed the growers, giving
numerous facts and reasons for the need of improving farm
rotations by the more extensive use of legumes. He stated
that about 200,000 acres of soybeans were being grown in
Indiana and emphasized the practice of hogging and lambing
off corn and soybeans to reduce production costs and
improve soil fertility.
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“Prof. W.E. Hangar of Ohio State University told of the
increasing popularity of the soybean in Ohio and estimated
that more than 15,000 acres were being grown in 1920.
Dr. W.L. Burlison of the University of Illinois commented
on the status of soybean growing in Illinois. Data were
presented showing the relative yields of soybeans and corn in
combination.
“Prof. George Briggs of the Wisconsin Extension
Service told of the value of the soybean in Wisconsin,
especially the dairy sections where soybeans were producing
‘two squirts of milk where one squirt dribbled out before.’
“Prof. C.R. Megee of the Michigan Agricultural College
talked on the use of soybeans as a forage crop for Michigan
farmers.
“Mr. I.J. Matthews, County Agent of Pulaski County,
Indiana, presented very interesting data on the cost of
production of soybeans on a series of farms under his
supervision. Mr. W.J. Morse, in Charge of Soybean
Investigations, United States Department of Agriculture,
gave a review of the soybean throughout the United States,
elaborating on the breeding and developing of new varieties
carried on at the Arlington Experimental Farm, Virginia.
“Short talks were given by prominent soybean growers,
W.E. Riegel of Tolono, Illinois; C.B. Newton, Bowling
Green, Ohio; E.F. Johnson of Stryker, Ohio, and Guy
McKinnis of Camby, Indiana.
“After discussion, the growers were of the opinion that
a definite organization seemed necessary for the soybean
industry, and the name, ‘The National Soybean Growers’
Association’ was agreed upon. A motion was presented and
carried that a business session and program be held during
the coming International Hay and Grain Show in Chicago. A
motion was made and carried that a National Soybean Field
Day be arranged for the fall of 1921.”
A photo (p. 41) shows “The First Annual Meeting of
the Association at the Soyland Farms, Camden, Indiana,
Sept. 1920.” The three Fouts brothers, Taylor, Finis, and
Noah (from left to right, each wearing a hat, coat, and tie)
are standing in front of a barn on which is written “Soyland–
Taylor Fouts.” Between the three brothers and the barn,
many farmers are standing in line. Address: Acting secretary.
1271. Meharry, Charles L. 1925. Second annual field
meeting: Illinois–September 1, 1921. Proceedings of the
American Soybean Association 1:42-46.
• Summary: “The Second Annual Field Meeting of the
National Soybean Growers’ Association was held on 1 Sept.
at the University of Illinois and at the A.P. Meharry Farm
near Tolono, Illinois, the University of Illinois Extension
Service, the Champaign County Soybean Growers’
Association cooperating in arranging and conducting the
program. The Champaign County Soybean Association and
the Champaign County Farm Bureau furnished transportation
and lunch was served by the Crittenden Unit of the

Champaign County Farm Bureau.
“More than 1,600 people representing 35 counties in
Illinois, 9 counties in Indiana, 3 counties in Kentucky, one
county each in Missouri, Ohio and Wisconsin and the United
States Department of Agriculture assembled at the South
Farm of the University of Illinois, where representatives of
the Extension Department explained the various soybean
experiments, and the use and place of soybeans in rotations
for Corn Belt conditions. Field plot tests of varieties suitable
for different uses, soil types and latitude were inspected and
the characters and behavior of each variety discussed. A
special feature of variety demonstration was a test of sixteen
varieties secured from each of ten different states... Visitors
were then shown the work of Dr. Woodworth and others
who are developing new varieties through selection and
breeding. Dr. Woodworth discussed quite fully the principles
of breeding and their application to natural and artificial
crossing.”
“At 10:30 the visitors started in automobiles for the
A.P. Meharry Farm near Tolono... After arrival at the farm,
several hay varieties, Illinois 13-19 (Ilsoy), Virginia, Mongol
(Mid-west [Midwest]) and others were inspected. Several
large fields of the Manchu, A.K., and Mongol (Midwest) for
seed production were viewed.”
“At noon a cafeteria lunch was served in the grove. In
addition to the regular lunch, the A.P. Meharry Farm served
a number of soybean dishes, including baked soybeans,
soybean coffee, soybean milk, and soy sauce. An exhibit
of soybean products consisting of soybean oil, soybean
oil meal and flour, various paints and varnishes, soaps and
photographs of various operations in the soybean field was
furnished by County Agent C.H. Oathout.
“After luncheon President Riegel called the meeting
to order, and Professor J.C. Hackleman, Illinois Extension
Specialist in Farm Crops, presided.
“Mr. Charles L. Meharry welcomed the visitors to
the A.P. Meharry Farm and spoke briefly of the place and
importance of soybeans on the Meharry Farms.
Mr. Henry J. Waters, former President of the Kansas
State Agricultural College, addressed the growers on the
economic distress of the times and the economic situation at
the close of the World War.
Professor E.J. Kinney, of the Kentucky Experiment
Station, told briefly of the soybean in Kentucky...
For Kentucky conditions the Mammoth Yellow was
recommended for forage and the Haberlandt for seed.
“Mr. Charles Caldwell, soybean grower of Kentucky,
told briefly of ten years’ experience with soybeans.”
“Mr. Taylor Fouts, soybean grower of Indiana, stated
that he had been growing soybeans for a great many years,
and emphasized their value as a soil-building leguminous
crop on poor soils, especially where clover fails. He
suggested that while corn is King of the midwest crops, the
soybean would be known as the Queen, when we realize the
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wonderful possibilities and many uses of the crop.
Note: This is the earliest English-language document
seen (July 2007) that uses the word “Queen” to refer to the
soybean.
“Mr. C.E. Carter, of the Missouri Experiment Station,
reported on the soybean situation in Missouri... The Morse
and Medium Yellow (Midwest) are regarded as the best seed
varieties and Wilson and Virginia as the best forage sorts.
“Professor George M. Briggs, of the Wisconsin
Experiment Station, praised the performance of soybeans in
his state.”
“Mr. W.J. Morse, of the United States Department of
Agriculture, gave a general review of the soybean situation
in the United States. He stated that the interest in soybeans
has increased very rapidly during the past few years, not only
in the Middle West, but also on the Pacific Coast, in New
England and throughout the Northern and Southern States.”
“Mr. O.L. Cunningham, Kentucky, reported that
soybeans were so generally grown and favored in Fulton
County that soybean demonstrations were not essential. Of
the 20,000 acres of corn, at least 16,000 acres were said to
be planted with soybeans. The Mammoth Yellow variety was
grown with late corn and the Haberlandt with early corn for
pasturage. In Fulton County the corn is cut off and the hogs
allowed to pasture the soybeans.
“Mr. C.B. Newton, Ohio, reported on soybeans growing
in Ohio.”
“Mr. W.E. Riegel, manager of the A.P. Meharry Farm,
in a brief talk, stated that there was a place for soybeans on
every farm to produce whatever amount of feed could be fed
upon the farm, and that farmers should produce their protein
feed instead of buying tankage, cottonseed meal and other
high-priced feeds. It was also thought that soybeans should
be developed as a human food in the United States as already
had been done in the Orient.”
“Chairman Hackleman emphasized his belief that the
farmer should think of the soybean crop as a feed, forage,
and pasture crop, and as a legume to enrich the soil. He made
the point very emphatically that farmers should not depend
on growing the soybean crop for seed alone, and more
converts are needed to soybeans for their value on the farm.
When the farmers get this attitude towards the crop, the seed
crop will take care of itself.
“A demonstration of threshing soybeans followed the
program of speakers. Several loads of unhulled beans of
the 1920 crop were threshed to demonstrate that the proper
adjustment of an ordinary grain separator is all that is
necessary to successfully thresh beans. The growers were
shown the necessary adjustments and attachments in the way
of different sized pulleys which reduced the cylinder speed
without reducing the speed of the remainder of the thresher.
“The growers and guests after a unanimous vote of
thanks to the hosts of the A.P. Meharry Farms departed about
sundown.”

Four small photos (p. 41) show “The Second Annual
Field Meeting of the Association at the A.P. Meharry Farm
near Tolono, Illinois, September 1, 1921.” (1) Men standing
in a field with silos and barns in the background. (2) People
and children standing around luncheon tables covered with
white table cloths. (3) Many men seated on the ground under
trees, wearing white dress shirts (some wearing straw hats)
and listening to a speaker. (4) Men standing around talking
under trees. Address: Acting secretary.
1272. Morse, W.J. 1925. History of the American Soybean
Association. Proceedings of the American Soybean
Association 1:9-11. Sixth annual field meeting. Held 1-3
Sept. at Washington, DC.
• Summary: The best early history of the association. “The
beginnings of the cultivation and adoption of a farm crop
are usually in obscurity and priority is hard to establish.
The motives of the experimenter are as varied as his
decisions, and the occasional farmer who adopts a crop for
improvement and development is exhibiting a faith and a
vision in its latent possibilities that is truly commendable.
This is especially true of the pioneer soybean growers of the
great Corn Belt, where corn, wheat, oats and the clovers are
so well adapted and established.
“Introduced into the United States, as early as 1804,
the soybean has met the difficulties with which a new crop
has to contend in order to become part of an established
farming system... About 1900, soybeans were beginning to
attract more attention through the efforts of the United States
Department of Agriculture, state experiment stations and a
number of hopeful growers. Several varieties rather limited
as to adaptation, as the Ogemaw, Ito San, Early Brown, U.S.
No. 9414 (Ebony), No. 13399 (Midwest) and Mammoth
Yellow were being grown at that time in a small way. By
the dissemination of seed, and literature on cultural methods
and utilization, the early growers enlisted new friends in
increasing numbers for the crop. It became possible to
interest counties in Soybean Days as early as 1910 and by
1912 in many sections of the Corn Belt states, through the
efforts of growers and extension crops men of the state
colleges, Soybean Days were becoming quite common.
“The meetings offered interesting programs and
were generally well attended and the increasing number
of soybean enthusiasts began expressing a desire for a
representative organization worthy of the coming industry.
By 1920, the possibilities of the soybean industry had
become so well recognized through County and State
Soybean Days that it seemed an opportune time to perfect
such an organization. Experiment station workers and
growers of the Corn Belt states responded freely to the idea.
“Under the auspices of Indiana Experiment Station
Extension Service and the county agents of Indiana the
first Soybean Day of a national character was celebrated
September 3, 1920 on the Soyland Farms of the Fouts
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Brothers, Carroll County, Indiana, and was known as ‘The
First Corn Belt Soybean Field Day.’ More than a thousand
were in attendance at this first meeting, representing
growers and experiment station men from six states and
representatives from the United States Department of
Agriculture.
“Following the program the growers agreed that a
definite organization seemed necessary and the name ‘The
National Soybean Growers’ Association’ was agreed upon.
A motion was presented and carried that a business session
and program be held during the coming International Hay
and Grain Show in Chicago. A motion was also carried that a
National Soybean Field Day be arranged for the fall of 1921.
“The second field meeting was held in Illinois in 1921
at the Illinois College of Agriculture and the Meharry Farm
near Tolono. The third meeting was conducted in 1922 at
Columbia, Missouri.” The 1923 meeting was at Madison,
Wisconsin, the 1924 one at Ames, Iowa, and the 1925 one at
Washington, DC. At this latter meeting, “eighteen states and
Canada were represented by growers, seedsmen, experiment
station men, and others interested in the industrial uses of the
soybean and its products.
“The organization founded in 1920 had performed
the pioneer work and had been of incalculable service to
the soybean industry in the United States, but by 1924 the
leaders of the movement became aware of the enormous
possibilities of a more highly organized association. The
original organization required no dues, hence there were no
funds to further the interests of the movement nor to take
care of current obligations. Up to this period the little band
represented the enthusiastic expression of interest on the
part of experiment stations, colleges and several prominent
soybean growers in an exceedingly promising experiment.
The period of experiment was quite over, the soybean was
beginning to receive the recognition it deserved, the time
had come for a definite organization with definite aims and a
clear cut policy.
“Accordingly the request was made that a committee be
appointed and instructed to meet and draw up a constitution
and by-laws to present at the annual business meeting to be
held in Chicago, December 1, 1925. Four members of this
committee, C.L. Meharry (Indiana), J.T. Smith (Illinois),
Taylor Fouts (Indiana), and W.E. Ayres (Mississippi)
prepared a tentative constitution and by-laws which was
presented to and adopted by the Association at the 1925
winter meeting. The name was changed to ‘American
Soybean Association,’ and the object of the Association was
set forth in the constitution which may be found on page 15.
“The American Soybean Association met as a definite
organization for the first time in the Mississippi Delta in
1926 where four days of meetings were thoroughly enjoyed
by members. The 1927 meeting was held in eastern North
Carolina, one of the oldest soybean producing sections in the
country.”

“With an increasing membership, a definite organization,
and available funds [from $1 per year membership dues] the
Association is now able to be of more value in presenting
to the members through its annual reports the best available
information relating to the practical and scientific phases of
the soybean industry.”
Note: This is the earliest document seen (Oct. 2012)
which mentions that ‘The National Soybean Growers’
Association’ was formed at this meeting in Sept. 1920 in
Indiana. Address: USDA, Washington, DC.
1273. Park, J.B. 1925. The soybean mottling problem.
Proceedings of the American Soybean Association 1:126-29.
Sixth annual field meeting. Held 1-3 Sept. at Washington,
DC.
• Summary: “Mottling of soybeans is then name commonly
used for a peculiar color phenomenon that appears as
irregular brown or black splotches on the seed coat.”
Mottling appears in the same color as the hilum pigment.
Discusses research on the causes (which are not presently
known) and prevention of mottling. Both hereditary and
environmental factors seem to be involved. Varieties
discussed: Manchu and Midwest. Address: Ohio Agric. Exp.
Station.
1274. Piper, Charles V. 1925. How we got our soybeans.
Proceedings of the American Soybean Association 1:58-59.
Sixth annual field meeting. Held 1-3 Sept. at Washington,
DC.
• Summary: “In 1907, Dr. C.R. Ball of the United States
Department of Agriculture, described twenty-three varieties
of soybeans, all that were then known in the United States
introduced up to 1905. These included fifteen introductions
by the Department between 1900 and 1905, the remainder
secured by miscellaneous individuals from the Orient, and
several indirectly by way of Europe. Up to this time varieties
had been called by such names as Early Yellow, Medium
Yellow, Late Yellow, etc.; but with only twenty-three
varieties this system of naming broke down hopelessly and
a different system was adopted, which has been followed
since. The naming of varieties mainly by the color of the
seeds by oriental writers had disguised the fact that the
varieties are not few but very numerous. This began to
become clear about the time Ball’s paper was published, and
vigorous efforts were inaugurated to get additional varieties
with the help of the Office of Seed and Plant Introduction.
We got them through consuls, missionaries, seedsmen, etc.,
until by 1909 we had 175 varieties; by 1913, 427 varieties;
by 1919, 629 varieties; by 1925, 1,133 varieties; and we
probably have not half of them yet. Our records show that
every Chinese village had its own distinct series of varieties.
There is no seed trade in China; consequently, local varieties
are never widespread. These were all tested at Arlington
[Farm, Virginia], the poorer ones being continuously
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discarded.
“About 1914, we tried to get several experiment stations
to test three hundred varieties, as we did not like to discard
them purely on the basis of Arlington Farm tests; but at that
time no experiment station was willing to take more than
about twenty of the varieties which we considered the best.
In late years we have checked over as far as possible the
series that we discarded, and we do not believe we made any
serious mistake, though at that time we had very inadequate
knowledge of the behavior of each variety in different
latitudes. Today many experiment stations are so interested
that each wants to test every new soybean secured. Out of the
agriculturally unexplored villages of China, Manchuria, and
Japan will yet come many varieties some of which will likely
replace the ones now used in the United States.
“With few exceptions, the varieties valuable in the
United States today are all Department introductions. One
important variety, the Mammoth Yellow, is of unknown
origin; it was introduced as early as 1882. In the more than
one thousand lots introduced since, this variety has never yet
turned up again. Usually, when several varieties are obtained
from the same village, they are much alike in habit; but
exceptions to this rule are not rare.
“The results that have been secured by this wholesale
search for new soybeans, notwithstanding its very
considerable cost, have justified the work many times over.
When the Department work began, the soybean was a very
minor crop, and of importance only where the Mammoth
Yellow variety matured. Today, its culture, due to varieties
adapted to each region is widespread, and lends substantial
basis to the belief that the soybean will yet become one of
our major crops.” Address: USDA, Washington, DC.
1275. Schuster, G.L. 1925. Fertilizers for soybeans.
Proceedings of the American Soybean Association 1:100-04.
Sixth annual field meeting. Held 1-3 Sept. at Washington,
DC.
• Summary: “Soybeans were first grown in Delaware about
1908, with fertilizer tests; but in 1912, the soybean was
substituted for the oat crop in experimental plats of corn,
oats, wheat, and hay. Since then we have had corn, a cover
crop of soybeans, and wheat and hay.”
The Wilson variety of soybeans was grown in these
fertility experiments. “Referring to the yield of beans, it
will be noted that the average yield without any fertilizer
treatments is 12.5 bushels per acre. Nitrate of soda increases
this yield 2.7 bushels while acid phosphate increase the yield
3.6 bushels. Muriate of potash gives us the greatest increase
in yield of any single fertilizer material, that is, 5½ bushels
per acre.” Address: Delaware Experiment Station.
1276. Simpson, W.F. 1925. An economic study of methods
of harvesting soybeans for seed. J. of the American Society of
Agronomy 17(9):557-67. Sept. [3 ref]

• Summary: “The object of this investigation, conducted
in 1924, was to study soybean harvesting methods and
equipment with special reference to: (1) Waste of seed in
harvesting, (2) cleanliness of the seed saved, (3) damage to
the seed, (4) rate of harvesting, (5) cost of harvesting, and
(6) the factors affecting successful harvesting.” Two methods
of harvesting were used: (1) Cut-and-thresh, and (2) Rowharvester. Four different types of machinery were used with
the cut-and-thresh method: (1) Binder and grain harvester,
(2) mower and grain thresher, (3) binder and pea huller, (4)
mower and pea huller. Two types of machinery were used
with the row-harvester method: (1) Two-man harvester (on
Mammoth Yellow soybean), and (2) One-man harvester. All
machinery was apparently pulled by horses.
“The greatest percentage of waste incurred by the cutand-thresh method occurs during cutting and shocking. This
loss should be less when a binder rather than a mower is used
for cutting the crop.
“The next loss in degree of importance occurs during
the curing period. This loss also may be expected to be lower
when a binder is used for cutting and greater when a mower
is used... The pea huller is more desirable than the grain
thresher for threshing, except possibly for small crops. The
percentage of waste incurred by the row-harvester is about
double that wasted by the cut-and-thresh method. Seed saved
with a row-harvester must be fanned.” Address: Graduate
student, teaching fellow in Agricultural Engineering, Virginia
Agric. Exp. Station, Blacksburg, Virginia.
1277. Smith, John T. 1925. Community growing, handling,
and sale of soybean seed. Proceedings of the American
Soybean Association 1:113-14. Sixth annual field meeting.
Held 1-3 Sept. at Washington, DC.
• Summary: Discusses the conditions that “led to community
growing of soybeans in Champaign County, Illinois. Up to
two or three years ago, we were raising several varieties
of beans in the same community and on the same farms.
This made it practically impossible to keep the varieties
pure, and we had a goodly mixture. We had some 12 or
14 varieties that seemed suitable for our country, but none
were really desirable. In cooperation with the county farm
advisor, we looked for one that would give early maturity
and high yields. We secured the Manchu variety of beans in
Michigan that combined these qualities. These beans were
of exceptionally fine quality and the resulting product is of
far better quality; and now, every bushel of seed from our
locality is hand-picked. We rogue the fields first and then
hand-pick the seeds. After we harvest this crop, we try to sell
all of the seed produced in our own community, making it a
center for that particular strain. We started the campaign to
sell this particular strain to every soybean grower there and
we were 100 per cent successful, and every soybean grower
has grown this particular strain. This enables us to fill any
order we may receive up to several thousand bushels, with
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seed practically pure. Our variety tests for the last ten years
have been 99 percent pure seed.” Address: Tolono, Illinois.
1278. Garber, R.J.; Odland, T.E.; McIlvaine, T.C.;
Quisenberry, K.S. 1925. Varietal experiments with soybeans.
West Virginia Agricultural Experiment Station, Bulletin No.
196. 16 p. Oct.
• Summary: Contents: Introduction. Cultural practices.
Methods used in experiments. Experiments on the agronomy
farm. Description of varieties: Haberlandt, Hamilton, Wilson
and Wilson 89, Peking, Peking 1-21-7 and 1-21-8, Virginia.
Experiments at the Maggie substation. Summary.
“Soybeans are rapidly becoming one of the most
important leguminous crops grown in West Virginia...
The object of this bulletin is to present the results of
certain varietal experiments that have been carried on at
the Agronomy Farm near Morgantown and at the Maggie
Substation located in Mason County.”
Trials of 26 varieties were conducted between each year
from 1921 to 1924 near Morgantown. The highest yielding
variety, S.P.I. 36902, had an average seed yield of 31.2 bu/
acre over the 4 years. The highest yielding hay variety
was Haberlandt, with an average yield of 10.53 tons/acre
green and 2.60 tons/acre air dry. At the Maggie Substation,
14 varieties were tested from 1922 to 1924. The variety
Ohio 9035 (Hamilton) gave the best average seed yield for
the 3 years, 37.3 bu/acre, while the variety Virginia gave
the best yield of air dry hay, 3.10 tons/acre. Address: 1-3.
Agronomists, Morgantown, WV.
1279. Martin, Brice. 1925. Harvesting soybeans: Small
combine harvester cuts loss in threshing. Wallaces’ Farmer
50(47):1522. Nov. 20.
• Summary: “Farmers in central Illinois in the last two
seasons have grown more or less disgusted with soybeans as
a crop because of the difficulty they have had in harvesting
them. Using the binder to get a seed crop off of the ground,
they have had trouble with their machines and lost much of
the crop. For that reason, any suggestion of a better method
of handling beans, which have become to a considerable
extent a regular part of the crop rotation of corn belt farms,
meets with their interest. This was attested to at a harvesting
demonstration held recently on the John T. Smith farm, near
Tolono, Champaign county, Illinois.
“More than a thousand farmers turned out for the
demonstration... This demonstration was held under the
direction of the farm mechanics department of the Illinois
Agricultural College, Urbana; the United States Department
of Agriculture; the Champaign County Farm Bureau, the
machinery manufacturers and Mr. Smith.
“Interest of the farmers gathered to see the different
machines assembled on the farm; centered in two combined
reaper-threshers at work in a field of Manchu beans. This is
the second season for these machines in central Illinois. Last

year the first one introduced in the corn belt successfully
handled a crop of soybeans on the farm of Garwood Bros., at
Stonington, in Christian county.”
“At the demonstration the beans were still standing in
good shape. A week of showers had left them damp and
tough... A factory representative of the company that sent in
the machine for the demonstration said that usually no teeth
were needed in the concaves to handle beans.
“I.P. Blauser, of the farm mechanics department, who
has been observing the work of these machines, had planned
to make a check on their efficiency in the field, but the rain
coming on before the demonstration had progressed far,
interfered with his work. But the farmers who followed the
combines about the field, watching every operation and
doing some checking on their own account, were impressed
with their performance.”
Mr. Blauser’s informal measurements showed that the
percentages lost in harvesting with the other machines was
as follows: Binder 25.1% of the crop which would otherwise
yield 36.8 bu/acre. Self-rake reaper 14.6%. Mower 18.3%.
These figures do not take into consideration the loss that
comes from handling the crop under normal farm conditions.
“At Ivesdale, also in Champaign county, Will Tabaka
has a combine with which he is harvesting 300 acres of
beans on four farms. Last week he cut and threshed a field of
Manchus for his brother, Charles Tabaka, in which the yield
was 39 bushels per acre. The beans were weighed across the
scales and the field was measured.
“That yield is considered high, but Mr. Tabaka attributes
it to the fact that the combine is getting all of the beans from
the ground and from the stalks as they are threshed. He has
only threshed about 60 acres out of the 300, being hindered
by the bad weather.
“Having demonstrated their ability to handle the crops
in fine shape, it remains to be seen how long the combines
stand up and how they will work in small grains in a wet
season.”
A photo shows a harvester being pulled by a tractor.
Also shown is the “sacking platform;” it can be removed and
a wagon hooked on.
1280. Wing, Charles B. 1925. Wing’s seeds and
flowers–From Chas. B. Wing–1925 (Mail order catalog).
Mechanicsburg, Ohio. 16 panels. Unnumbered. Each panel:
22 x 10 cm.
• Summary: This 16-page catalog list consists of four pieces
of 8½ by 11 inch pieces of paper folded vertically into halves
and stapled–to make 16 unnumbered pages. Three varieties
of soy beans are offered: Manchu, Ito San, and Wilson.
Location: Bailey Hortorium, Mann Library, Cornell
University, Ithaca, New York. Address: Mechanicsburg,
Ohio.
1281. Gleaner and Journal (Henderson, Kentucky).
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1925. County farmers find soybeans are profitable: Many
progressive means of harvesting crop have been introduced
in few years. Dec. 20. p. 8. Sunday.
• Summary: “Henderson county has taken a leading part in
the producing of soybeans in recent years...” According to
the county agent, approximately 1,450 bushels of soybean
seed was sold to local farmers last spring. “This seed was
used for the planting of 189 acres for seed purposes, 725
acres for hay and 6,000 acres of corn and beans to be used
either for hogging down as a winter stock pasture or as a
legume to enrich the land... College of agriculture specialists
have estimated that at commercial prices a rank growth of
soybeans will absorb as high as $30.00 worth of nitrogen per
acre from the air.”
“Many local farmers are growing soybeans for seed
purposes and using a specially built harvester which
straddles the rows of beans, threshes off the seed, and leaves
the stalks standing in the fields. Five such harvesters are
now being used here. Henderson county was the pioneer
county of the state to use such harvesters purchased the
first machine last year, this progressive step being taken by
A.G. Crutchfield, of Smith Mills, and the late J.T. Latta, of
Geneva. This year many Kentucky counties have purchased
these machines.
“During this past growing season eighteen varieties of
soybeans were planted in two variety plats upon the farm
of Mrs. P.T. Latta, Geneva, and Harrey Gentry, McDonald’s
Landing. Many farmers visited these plats to note the
characteristics of the various varieties.” Their general
conclusions: “Virginia variety for hay on medium to poor
land; Laredo or Morse for hay on good land; Henderson
or Haberlandt for hogging down with corn; Mammoth
Yellow for late hogging down with corn; and Henderson or
Haberlandt for summer and fall hog pasture.
“Soybean hay is equal to any for feeding cattle, sheep
and work stock, and where ground can be used for hog and
poultry meal. There is a use for this crop on every farm in
Henderson county and the quicker it is adopted the sooner
will appreciation and respect for it be felt.”
1282. Ferris, E.B.; Anderson, W.S. 1925. Report South
Mississippi Branch Experiment Station 1925. Mississippi
Agricultural Experiment Station, Bulletin No. 232. 16 p.
Dec.
• Summary: Corn grown alone produced 35.6 bushels/acre;
corn with soybeans 29.9 bushels; corn with cowpeas 29.5;
with velvet beans 13.6. Cowpeas alone made 32.2 bushels,
and when grown with corn 19.7 bushels. Soybeans alone
made 12.1 bushels per acre, and 6.9 bushels when grown
with corn.
The section titled “Soy bean varieties” states (p. 5): “On
April 1, six varieties of soy beans were planted here...” The
yields of forage and beans are given for each variety: Wilson,
Virginia, Mammoth Yellow (misnamed), Laredo, Biloxi,

Otootan. Address: 1. Director; 2. Horticulturist. Both: South
Mississippi Branch Station.
1283. Kinney, E.J. 1925. Soybean project: Junior agricultural
clubs. University of Kentucky, College of Agriculture,
Extension Division, Circular No. 94 (Revised). 12 p. Dec. [4
ref]
• Summary: Contents: Objects. Requirements. Introduction.
Selecting the plot for soybeans. Manure and fertilizers. Seed
[varieties]. The preparation of the seed bed. Time of seeding.
The importance of inoculation. How to inoculate. Sowing the
seeds. Cultivation. Harvesting soybeans for seed. Harvesting
soybean hay. Threshing. Storing the seed. Selection of
exhibits. Club score card–soy beans. Records. The story of
the project.
Page 4: Seed: It is best to raise a variety that is well
known and popular in the state. This makes it easier to obtain
seed for planting and also gives a better opportunity for
disposing of any surplus that may be grown.
“Varieties that may be used are Haberlandt, Lexington,
Mikado, Midwest and Virginia. Seed should be ordered early.
This gives the best chance of getting good seed of the variety
desired and insures the seed being on hand when needed.
County agents or club leaders will assist club members in
getting seed.”
1284. Meharry, Charles L. 1925. Sixth annual business
meeting: Chicago, Illinois–1925. Proceedings of the
American Soybean Association 1:25-29.
• Summary: “The National Soybean Association met at
10:15 o’clock in the morning of December 1, 1925, in
the Record Building, Union Stock Yards. President W.J.
Morse was unable to be present and Vice-President J.L.
Robinson presided. He reported to the meeting that it had
been Mr. Morse’s plan that as much time as necessary be
given to the consideration of a constitution and by-laws for
the organization and, therefore, no program as in previous
meetings had been prepared. Mr. Robinson reported that
invitations for the 1926 field meeting had been received
from North Carolina, South Carolina and Mississippi at the
field meeting held at Washington, D.C. A committee was
appointed, consisting of Professor G.M. Briggs, Wisconsin,
Mr. W.E. Riegel, Illinois, and Professor E.G. Churchill,
Iowa, to make nominations for officers of the Association
and to consider the invitations from the above three states.
“The Chairman of the Committee on Constitution and
By-laws appointed by President Morse was called upon to
make their report and suggestions.
“Chairman Charles L. Meharry, Indiana, reported that
the Committee consisted of the following members: W.E.
Ayres, Mississippi; H.S. Clapp. Virginia; F.P. Latham, North
Carolina; Taylor Fouts, Indiana; John T. Smith, Illinois;
and C.B. Newton, Ohio. Of these members, Mr. Newton
declined to serve as he had discontinued the growing of
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soybeans for seed, and Mr. Clapp and Mr. Latham were
unable to be present. The four members of the Committee
present had worked on the problem and were ready to report
their recommendations for a Constitution and By-laws. Mr.
Meharry moved the adoption of the Constitution and Bylaws as read, the motion was seconded. Mr. Robinson asked
the members whether they cared to consider the document
as a whole or article by article. It was moved, seconded,
and carried that consideration be given the Constitution as
a whole. The vote upon the motion resulted in a unanimous
adoption of the Constitution and By-laws recommended by
the Committee.
“Professor Briggs, Chairman of the Committee on
Exhibition Standards reported that some progress had
been made but that much more might be accomplished.
The Committee’s report was received and the Committee
continued.
“Mr. I.C. Bradley, in charge of the soybean oil mill of
the Funk Seed Company, was called upon to talk on the
soybean industry.”
“Mr. F.A. Wand, of the soybean department of the Staley
Corn Products Company, discussed the price of soybeans as
related to the extension of the soybean oil crushing industry.
It was pointed out that the price to be paid by the oil mills
was strictly limited by the price of their products. The color
of soybean seed as related to the crushing industry was
discussed and it was insisted that the manufacturers preferred
a light-colored bean, preferably yellow. Mr. Wand stated
that his company was not pushing the sale of soybean oil
meal but was trying to develop a demand for soybean flour
for human consumption. This would bring a much higher
price for the product and, therefore, permit the manufacturer
to pay a higher price to the bean producer. He reported that
the company had developed two new soybean products,
namely: a core oil and a core binder which are used in the
manufacture of iron and steel castings. These products create
no dangerous gas or disagreeable odor and are very desirable
from these standpoints. Mr. Wand discussed briefly methods
of harvesting and the creating of central markets for beans.
He spoke of the handling of beans by the Chicago Board of
Trade and said that the Staley Company had been buying
beans contracted for through this source.
“Professor J. Buchanan, Canada, discussed variety tests,
methods of seeding and cultivation, and the introduction of a
new selection known as O.A.C. No. 211, developed from the
Habaro variety. He favored cultivation with the harrow and
weeder, and emphasized the importance of cultivating when
the weeds are small. It was stated that the best results were
obtained from the row method of seeding.
“Mr. Justus Miller, Canada, spoke of the injury to their
corn crop by the European corn borer and said their acreage
of corn would need to be cut at least forty percent to check
the depredations of the pest. He suggested that one of the
chief substitutes for corn should be soybeans. Soybeans have

proved successful in Ontario [Canada], and the O.A.C. No.
211 and Manchu varieties were most promising.
“Mr. C.W. Tabaka, Mr. W.E. Riegel and Mr. J.T. Smith
of Illinois, spoke of their experiences in the use of the
harvester-thresher combine. Mr. Tabaka reported there was
very little waste and not nearly so much damage to the crop
when this method of harvesting was used. A yield of fortynine bushels to the acre was obtained on one of his fields
of soybeans. Mr. Riegel reported threshing soybeans with
the combine which showed 14.4 percent moisture. On the
same day a neighbor using an ordinary grain separator had
threshed beans which had been bound with a grain binder
and shocked in the manner customary in Champaign County,
Illinois, and these beans showed a moisture of 24.6 percent.
The difference of more than 10 percent would probably
make a very great difference in the way the seed of these
two crops would keep in the bin. Mr. Riegel reported a very
great saving of labor with the combine over the old methods
of harvesting and threshing. Mr. Smith stated that he had
successfully harvested soybeans, oats, wheat, clover, and
timothy seed with the combine.”
“The members in attendance were urged to join the
new Association which is to be known as The American
Soybean Association, and to pay their dues immediately
in order to have a fund with which to publish a report of
the Washington, D.C., meeting. The following persons
were enrolled as members of the new Association: Walter
Godchaux, G.M. Briggs, Taylor Fouts, W.E. Riegel, J.T.
Smith, A.G. Obrecht, C.W. Tabaka, I.C. Bradley, W.E. Ayres,
W. Ostrander, J. Miller, J.L. Robinson, and C.L. Meharry.
“The meeting adjourned about 12:00 noon.
“At a meeting of the Board of Directors, held after the
adjournment of the regular meeting, Mr. W.J. Morse was
appointed to edit the publications of the Association.”
Note: The name “American Soybean Association” was
first used officially at this meeting on 1 December 1925.
Address: Secretary, National Soybean Assoc.
1285. Rossi, E. 1925. Esperienze di subirrigazione
[Experiments with sub-irrigation]. Nuovi Annali del
Ministero di Agricoltura [Ita]*
• Summary: In 1924 soybeans from Bari matured at a
number of locations in Puglia (Trinitapoli, Putignano, Gioia
del Colle, Alberobello, Lecce, and Taranto)... At the farm at
Bari the following soybean varieties were again cultivated:
Borzi, Ito San, and Incas. The first of these produced best and
it also served in experiments on irrigation and subirrigation.
Address: Italy.
1286. Funk Bros. Seed Co. 1925. Catalog. Bloomington,
Illinois. See p. 20-21.
• Summary: Five pages are devoted to soybeans in this
catalog, compared with only 2 pages the previous year
(1924). Pages 18-19 give basic information about soybean
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cultivation and varieties under several headings: There
are many reasons for the increased acreage and spreading
popularity. Preparation of soil for planting. Time of planting.
Method of seeding and cultivation. Soy bean varieties (for
seed, hay, fertilizer, hogging down, or all of these): Manchu,
Midwest, Ito San, A.K., Ebony, Wilson, Sable, Peking, and
Virginia. The principal characteristics of each variety are
given. Harvesting and threshing.
Page 18 begins: “The greatest proof of the popularity of
Soy Beans among agriculturists is the tremendous increase
in acreage in the last five years. In 1919 Illinois grew 16,000
acres of Soy Beans, 37,000 acres in 1921 and 229,000 acres
in 1923. Some of the Middle West and Central States that
could scarcely find a 1,000 acres in the whole State are
now boasting of from 5,000 to 10,000 acres in one county
alone. Soy Beans are destined to become one of the Major
American Crops.” A photo shows a man in a field of soy
beans.
Page 20 contains a section titled “Soy Beans for
Commercial Purposes.” A photo shows a partial view of
Funk’s newly acquired soy bean crushing plant. “Believing
that it is essential to the greatest development of the Soy
Bean Industry, and that a market is assured the grower for
surplus beans, we have installed a crushing plant at our seed
house where beans are processed and oil expressed, and in
this manner converted into valuable products, that already
have found a favorable market.
“Soy bean oil is a semi-drying oil having many of the
characteristics of Linseed Oil and is used in some of the finer
paints and enamels, also refined and used in different food
products.
“Soy bean oil meal the product left after expressing the
oil is very rich in protein, very palatable and probably has no
equal when used in a ration for feeding Dairy Cows, hogs,
calves, pigs and sheep and in a mash for poultry.”
Page 21, titled “Soy Bean Inoculation,” notes that
inoculation is the key to success in growing soy beans since
“the prime object of the soy bean crop is for a nitrogen
fertilizer for the soil.”
A headline atop the page states: “Funk Farms established
1824. 25,000 acres in our farms.”
Attached to these pages are photocopies of the pages
or pages on soy beans from Funk Bros.’ catalogs of the
following years: 1926 (1 page), 1927 (2 p.), 1928-29 (2 p.),
1931 (2 p., including an analysis of the composition of soy
bean oil meal and an ad for Illini brand soy bean oilmeal),
1932 (1 p.), 1934 (½ page), 1938 (½ page), 1939 (½ page).
Address: Bloomington, Illinois.
1287. Illinois Agricultural Experiment Station, Annual
Report. 1925. Recent progress in solving some farm
problems of Illinois. 37:1-196. For the year ended June 30,
1924.
• Summary: Soybeans are discussed in the following

sections and pages: Soils and crops: Manchu soybean shows
promise as a seed producer (p. 28). Investigation started on
heredity in soybeans (p. 28-30). Soybean inoculation not
substitute for lime (p. 30-31). Improved nodule development
on soys is sought (p. 30-31). Soybeans being bred for higher
oil content (p. 31-32). Selection fails to alter soy composition
(p. 32-33). Test companion cropping of soys and corn (p. 5152).
Livestock: Soybean meal equal to cottonseed meal (p.
76; “Already soybean meal in Illinois and neighboring states
is on a scale that ensures the extensive use of this crop as
a source of vegetable oils and fats in the near future. An
important by-product of this oil extractive industry will be
soybean oil cake, or soybean meal, which, because of its
high protein content, offers great possibilities as a feed for
livestock. This possible addition to the available supply of
nitrogenous feeding stuffs will fill a large need, inasmuch as
the United States as a whole and the corn belt in particular
are short of feeds of this kind. At the present time the
standard protein supplement for use in feeding beef cattle is
cottonseed meal of choice grade.” In this experiment: “Two
lots of 18 two-year-old Hereford steers of select grade were...
fed for 105 days. Ground corn, corn silage, and alfalfa hay
were used as the basic rations for the steers in both lots
and, in addition, cottonseed meal was fed to one group and
soybean oil meal to the other.
“While the steers fed the soybean oil meal made
somewhat faster and slightly more economical gains than
those that received the cottonseed meal, the difference
between the two lots was not large enough to be of practical
significance. Both feeds proved highly satisfactory when fed
as they were, and from the results obtained it appears that the
two have practically the same feeding value. No difficulties
were met in getting the cattle to eat soybean meal”).
Show value of soys for fattening lambs (p. 76-80; The
“experiment showed that the edible part of soybean hay is
on a par with alfalfa hay for fattening western lambs when
fed with shelled corn. However, there was much more
refuse from soybean hay than from alfalfa hay”). Soybean
digestibility for sheep studied (p. 82-83).
Dairy cattle and dairy products: Soybeans prove
valuable crop for dairymen (p. 110-11). Farm mechanics:
Better methods sought for harvesting soys (p. 177-78).
1288. Mamloxi: New U.S. domestic soybean variety. 1925.
Seed color: Yellow, hilum brown spots.
• Summary: Sources: Banks, G.H. 1936. “Arkansas
soybeans in 1935.” East Arkansas Record (Helena,
Arkansas) 5(138):2. Jan. 28. Soybean Section. “The Rice
Branch Experiment Station of the University of Arkansas
College of Agriculture has conducted numerous experiments
with soybeans” over a period of six years. “Coarse-stemmed
but making a good tonnage are the White Biloxi, Biloxi and
Mamloxi... For bean production, high yielding honors go
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to Mamloxi, White Biloxi, Mammoth Brown, Delta 6677,
Biloxi and Laredo.”
Kaltenbach, D.; Legros, J. 1936. “Soya: Selection,
classification of varieties, varieties cultivated in various
countries.” International Institute of Agriculture (Rome)
Monthly Bulletin of Science and Practical Agriculture
27(5):165T-89T. May. See p. 169T-171T. The soybean
variety Mamloxi has been studied in Mississippi for 5
years at the Experiment Station of Delta, Stoneville. The
average seed yield during that time was 22.2 bushels/acre.
Characteristics: “This is a hybrid between the varieties
Mammoth and Biloxi. The plant has an erect growth habit,
the seeds are yellow with brown spots. It is a very prolific
variety, matures in the same time as Mammoth, the pods
show very little tendency to open and it is a good forage
variety of sown thickly.”
Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture
and varieties.” USDA Farmers’ Bulletin No. 1520 (Revised
ed.) 39 p. Nov. See p. 12. “Mamloxi–A selection from a
cross between the Mammoth Yellow and Biloxi varieties
developed by the Delta Branch Station, Stoneville,
Mississippi, in 1925. Maturity, about 145 days; pubescence,
gray; flowers, white, appearing in 85 to 90 days; pods, twoto three-seeded; seeds, straw yellow with brown hilum,
about 2,852 to the pound; germ, yellow; oil, 18.58%; protein
46.06%.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987.
“USDA soybean germplasm collection inventory.” Vol. 1.
INTSOY Series No. 30. p. 12-13. Mamloxi is in the USDA
Germplasm Collection. Maturity group: VIII. Year named or
released: 1922. Developer or sponsor: Delta ES (Experiment
Station), Stoneville, Mississippi. Literature: 11. Source and
other information: Selected from a natural cross ‘Mammoth
Yellow’ x ‘Biloxi’. Prior designation: None. Address: USA.
1289. Wood (T.W.) & Sons. 1925. Wood’s seeds for 1925
(Mail order, with order form). Richmond, Virginia. 88 p. 25
cm.
• Summary: Page 74 is titled “Soy or Soja Beans–They
make poor land good–they make good land better.” Pages
74-75 discuss: Worth knowing about soy beans (sidebar).
Feeding value. Sowing with other crops (such as cow-peas
or corn, to yield a larger crop of forage and give a better
balanced ration). Culture. Inoculate (with bacteria, such as
Farmogerm).
Varieties available: Laredo, Otootan, Tar Heel Black,
Wilson Early Black, Tokio, Mammoth Brown, Virginia,
Certified Virginia, Biloxi, Haberlandt, Hollybrook Early, and
Mammoth Yellow.
Photos show: A farmer in the middle of a field of
soybeans (p. 74). A group of soybean leaves and pods (p.
75).
This catalog is owned by the Smithsonian Horticulture
Branch Library in Washington, DC. The call number:

#53342. The company operates the following departments
at different addresses in Richmond, Virginia: Offices/
Salesrooms, Shipping, Storage, and Branch Stores. Address:
Richmond, Virginia.
1290. Morse, W.J. 1926. Re: Mr. L.L. Hidinger, Memphis,
Tennessee, wants information about soybeans. Letter to Prof.
C.V. Piper, USDA, Washington, DC, Jan. 15. 1 p. Typed,
with signature on letterhead.
• Summary: “Dear Dr. Piper: With regard to the request of
Mr. L.L. Hidinger, Memphis, Tennessee, for information as
to the best kind of soybeans that will grow on the Delta land
on the Arkansas side of the Mississippi river, will say that
the Laredo and Otootan have given the best esults for forage
purposes on this type of land. Last fall I had occasion to visit
the Upper Delta of the Mississippi, which is directly across
from the region referred to by Mr. Hidinger. Throughout the
Upper Mississippi Delta and the Otootan and Laredo are
grown very extensively for hay and give very high yields.
It is noted that Mr. Hidinger does not look with favor on
planting soybeans because of the high cost of the seed.
Although Otootan and Laredo are selling from 7 1/2 to 10
dollars per bushel, it must be remembered that a bushel of
either of these varieties will plant about 6 to 8 acres in rows.
Throughout the Mississippi Delta all soybeans were planted
in rows even for forage purposes. Yours very truly,...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
1291. Mumford, H.W. 1926. A year’s progress in solving
some farm problems of Illinois. Illinois Agricultural
Experiment Station, Annual Report 38:1-191. For the year
ended June 30, 1925.
• Summary: Soybeans are mentioned on the following
sections and pages: Soils and crops: Manchu takes lead as
best soybean seed (p. 32-33). Further tests made on soybean
as soil builder (p. 33-35). Progress made in tests to improve
soybeans (p. 35-36). Soybeans found to vary in nodule
production (p. 36-37). Measure effect of inoculation on soy
seed yield (p. 37).
Livestock investigations: Soybean and soft pork
question being probed (p. 60-61). No losses caused by
soybean hay fed to ewes (p. 74-75). Test of soybean
digestibility is extended (p. 75-76). Dairying and dairy
products: Thickly planted soybeans make best quality hay (p.
90-91). Legume hays fill lime needs of dairy cows (p. 9192).
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Fruits, vegetables, and commercial floriculture: Vast
seed marketing business being studied (p. 126-26; 44%
of the soybean seed is not raised on the farm where it is
sown). Future of soybean marketing being considered (p.
127-28; Soybeans “are a relatively new crop in Illinois.” In
accounting for the 1923 crop of shelled soybeans, 6.6% was
kept by the growers as seed. The percentages sold to various
takers were: farmers 28%, seed companies 26.7%, elevators
10.7%, oil companies 4.5%, and other buyers (mostly farm
bureaus) 1.8%).
Farm mechanics: Survey shows machines used in
soybean growing (p. 141-42; The greatest difficulties in
growing and handling soybeans for seed are in harvesting
{100}, threshing {72}, cultivation and weeds {36}, planting
{12}. “Electricity is the newest type of power available to
the farmer”). Address: Dean and Director of the Station,
Urbana, Illinois.
1292. Wenholz, H. 1926. Soil fertility: Its maintenance and
improvement by means of rotation, cover, and green manure
crops. Agricultural Gazette of New South Wales 37(1):27-36.
Jan.
• Summary: Contents: Introduction. Benefits of green
manuring. Importance of nitrogen. Economy and utilisation
of soil-improving crops. Types of green manure or cover
crops (4 groups).
Group 1 is the annual summer legumes (incl. soybeans,
cowpeas, pigeon peas, velvet beans). Group 2 is similar to
group 1, except for late-maturing velvet beans and pigeon
peas. Group 3 consists of winter-growing annuals. Group
4 is the biennial and perennial legumes, such as red clover.
A photo (p. 34) shows Biloxi soybeans growing behind a
vertical measuring stick at Grafton Experiment Farm (March
1923). Address: B.Sc. (Agr.), Inspector of Agriculture.
1293. Scott, E.D. 1926. Growing soybeans (Letter to the
editor). Prairie Farmer 98(10):17. March 6.
• Summary: Mr. Scott, who raised his first soys in 1905, has
found that they yield well on good strong corn land. “Lately
our yields have been 30 to 40 bushels to the acre and we
believe it possible to produce 50 bushels to the acre.”
“After trying various ways of planting and different
varieties of soys, we are now growing Ohio 9035 in 30inch rows, planted with the corn planter with cut out plates,
and cultivated with the corn cultivator.” Address: Morgan
County, Illinois.
1294. Wenholz, H. 1926. Soil fertility: Its maintenance and
improvement by means of rotation, cover, and green manure
crops (Continued). Agricultural Gazette of New South Wales
37(3):229-36. March.
• Summary: Contents: Regional distribution of such crops.
Soy beans are mentioned on pages 233 and 236. Also
mentioned: Cowpeas, lucerne and the biennial clovers

(Perennial Red, Chilian, or Bokhara), velvet beans, dolichos
beans (D. lablab), pigeon peas, tick beans, field peas,
vetches, etc.
Photos show: (1) A man in a white coat standing in
a field of “soy beans at Emu Swamp, near Orange. The
crop was grown on a poor white pipeclay soil in a very dry
season.” (2) A man with a hat and white shirt standing in
a field of Biloxi soy beans at Grafton Experiment Farm.
Address: B.Sc. (Agr.), Inspector of Agriculture.
1295. McAuliffe, J.C. 1926. The soya bean as a new world
food crop. Manufacturers Record 89:100-01. April 1.
• Summary: A brief overview. “Dr. Horvath, of the
Rockefeller Foundation, at work in Pekin, declares that the
soya bean is the most complete vegetable food in the world–
that it has all the elements of bread and butter, milk, eggs and
meat combined into one bean.
Moreover, a milk made from the soya bean is “said
to serve all the purposes of cow’s milk, simply by the
addition of a little sodium chloride...” Investigators says
that soya bean milk can be produced at one-tenth the cost of
cow’s milk. It “is both chemically and actually of the same
constituent quality, possessing the vitamines and at the same
time eliminating all dangers of contamination in the way of
tuberculosis, typhoid fever and other dangerous diseases.”
A large photo shows a large field of O-Too-Tan variety
soya beans in South Carolina. Two men, wearing hats, are
standing in the field; one is holding uprooted soya bean
plants. Address: Augusta, Georgia.
1296. Cox, Herbert R. 1926. Soybeans for New Jersey. New
Jersey Agricultural College, Extension Bulletin No. 55. 4 p.
June.
• Summary: Contents: Why raise soybeans? How to grow
soybeans: The soil, seed-bed, time of sowing, methods of
sowing, amount of seed, inoculation, fertilization (“On
good land the only fertilizer needed is acid phosphate”),
harvesting, varieties, in mixtures, silage, soil improvement,
seed and grain, soiling, pastures.
“Inoculation (p. 2): If the crop is being grown for the
first time on a field, the seeds should be inoculated. Although
soybeans will make a better growth without inoculation than
alfalfa or sweet clover, especially on good land, it usually
pays to inoculate the crop. This is especially true for the
reason that there is no other crop or wild plant in New Jersey
which takes the same inoculation as soybeans. Cultures may
be used or the ‘soil and seed’ method may be employed. The
latter method consists in slightly moistening a bushel of seed
and then stirring in a quart of soil from an old soybean field.”
“Varieties (p. 3): When the crop is raised for hay, the
question of variety is not as important as when it is raised for
seed. There are differences in the varieties for hay purposes,
however, and it is well to consider them. Wilson is the
favorite in this state, and for southern New Jersey there is
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none better. Virginia, Peking and Haberlandt are varieties of
about the same growing season as Wilson and are also good.
For central Jersey and north Jersey, these same varieties are
good for planting not later than early June. For later planting
in that territory, it is probable that a little shorter season
bean should be used. The Manchu and Ito San are varieties
that offer promise under such conditions. If the question of
price is important it is sometimes a good plan to used mixed
soybean seed.”
“In mixtures: Soybeans and Sudan grass make a good
hay mixture, being a little easier to cure than soya alone.
This is a good general purpose hay for cows and horses, A
good rate of sowing is 50 pounds of soybeans and 10 pounds
of Sudan grass per acre. The soybean seed may be put in
the grain hopper of the drill and the Sudan grass seed in the
grass-seed hopper. After this mixture is mowed, Sudan grass
generally makes a renewal growth.”
Photos show: (1) Harvested soybean plants in piles for
hay on a New Jersey dairy farm. (2) Two men with a tractor
in a field of soybeans; one man is disking down soybeans as
a green manure crop. Address: Specialist in Agronomy, New
Brunswick, NJ.
1297. Moore, J.S.; Cowsert, W.C. 1926. Soybeans for dairy
cows. Mississippi Agricultural Experiment Station, Bulletin
No. 235. 15 p. June. [4 ref]
• Summary: Gives the results of using soybean hay as
compared with alfalfa hay, lespedeza hay, and Laredo hay,
and ground soybeans as compared with cottonseed meal and
soybean meal. Ground soybeans were found to be superior to
both cottonseed meal and soybean meal for the production of
butterfat.
“Mammoth Yellow soybean hay produced 6.67% more
milk and 3.62% more butterfat than was produced when the
same amount of Laredo hay was given.
“Well ground soybean hay produced 9.53% more
milk and 6.00% more butterfat than an equal amount of
underground soybean hay, but the increase was not sufficient
to pay the cost of grinding.”
1298. Nelson, Martin; McClelland, C.K. 1926. Rates of
planting soybeans. Arkansas Agricultural Experiment
Station, Bulletin No. 211. 8 p. July.
• Summary: Two soybean varieties were tested: Mammoth
Yellow and Laredo. Address: Dep. of Agronomy,
Fayetteville.
1299. Rast, L.E. 1926. Soybeans in the Mississippi Delta:
American Soybean Association holds meeting in delta and
sees what crop will do. Progressive Farmer (Mississippi
Valley edition) 41(35):855, 863. Aug. 28.
• Summary: Contents: Introduction. Soys build soils. Soys
make good feed. Methods of harvesting.
Photos show: (1) A small oval portrait of L.E. Rast. (2)

W.J. Morse “standing in a field of Biloxi beans.”
1300. Tabor, Paul. 1926. Soybean association meeting in
the Mississippi Delta. Prairie Farmer (Georgia-Alabama
edition). Aug. 28. p. 16.
• Summary: “The seventh annual field meeting of the
National Soybean Association was held in the delta of
Mississippi on August 9, 10, 11 and 12. The meeting was
held at a different place each day in order for the visitors
to see as much of the Delta country as possible and for
the local farmers in different communities to hear a part
of the program. More than 300 miles were covered by
automobile during the four days. Barbecues and watermelon
cuttings were daily occurrences. Such hospitality greatly
impressed the visitors. The crops of soybeans also made a
big impression as some fields were covered with bean vines
head high. Laredos, Otootans, and Biloxis were the leading
varieties, with Virginias a poor fourth.”
A small portrait photo in an oval shows Paul Tabor.
1301. McInnis, E.C. 1926. Soybeans and corn in the
Mississippi Delta. Proceedings of the American Soybean
Association 1:150-54. Seventh annual field meeting. Held
9-12 Aug. in Mississippi.
• Summary: “Soybeans are now playing a most important
part in the agriculture of the Mississippi Delta. To my
mind they are destined to play a far greater part in the near
future. At this time, a large portion of the beans planted in
the Delta are grown in combination with corn. It is about
this combination that I shall talk to you, giving some of the
results obtained and some of the practices followed by our
farmers and found worthwhile. These facts and practices
are based on experiment station results and personal
observations.
“First, let me digress long enough to impress this salient
fact on the minds of Delta land owners. While we boast of
being the possessors of the most fertile lands on the face
of the earth, we must come to a realization of the fact that
they are amenable to the same laws of nature as are soils the
world over. Notwithstanding the fact that we have farmed
many of these lands fifty, seventy-five and even a hundred
years to clean, cultured crops, impoverishing crops, if you
please–crops that take out fertility and put none back–sooner
or later we must do something toward repairing the damage
we are doing. Our more progressive planters realize that
our old soils are getting harder to handle, their mechanical
condition is getting poorer each year, and that this is due to
the fact that but little vegetable matter is left in them. We
have one consolation, however, and that is, we can bring
them back quicker than can be done with most other soils.
One good legume crop turned under and wonderful results
are again to be had for several years. At the present time, no
summer legume offers more than soybeans.
“In discussing ‘Soybeans and Corn in the Delta,’ I want
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to take it up from three angles or values. First, let us discuss
the soybeans as a grain crop or feed crop. When you mention
grain, our people immediately think of corn as it is the one
grain crop most generally planted in this section. In late years
corn has yielded fifty to sixty bushels one year and fifteen
to twenty bushels the next. This wide variation in yield has
created a doubt in the minds of a number of our farmers as to
whether or not it can be considered a profitable crop. Some
of us believe that we know some of the reasons for these low
yields and we further believe that ere long these problems
will be remedied and that corn will be grown consistently
profitably. On the other hand, soybeans have proven to be a
sure crop under nearly all conditions and on most soil types.
The combination of the two crops comes more nearly solving
the Delta farmers’ feed problem than anything yet brought to
our attention.
“Field observations and experiment station results show
that the combination of corn and soybeans produces from
fifty to seventy-five percent more feed to the acre than when
either is planted alone. Sometimes, as is the case this year,
we have a good corn crop and with it a good soybean crop,
making an abundance of feed to the acre. In other years we
have had a poor corn crop, but an excellent soybean crop,
still making a profitable crop to the acre. If the beans were
left out of that corn crop, we would have had an unprofitable
crop of feed.
“Results of extensive investigations show that beans
in corn will reduce the yield of corn from twenty to thirty
percent. The bean yield is doubtless reduced a like amount.
Generally speaking, we can safely count on producing
seventy-five percent of a normal yield of both corn and
beans when planted together. In nearly all instances the grain
crops from both amount to more than either alone. These
conclusions have been reached by other experiment stations
and we are, therefore, safe in concluding that we can grow
fifty percent more feed from the combination than we could
possibly get from the crops when planted singly.
“When one desires to harvest both crops for grain, a
good practice is to plant them in alternate rows, leaving the
same number of stalks of each to the acre. This means that
twice the number of stalks of corn will be left in the corn
row–the same with beans–and the yield of each to the acre
is about the same as when planted in successive rows. This
scheme facilitates the handling of the bean crop whether
intended for grain or hay. It makes it possible to harvest
the beans with a row harvester or to cut the beans for hay
minus the corn stalks. Our large southern varieties of corn
are very objectionable in this respect. Another popular
practice is to plant ninety-day Early Dent corn with beans
in every row. The small stalk made by this type of corn is
not so objectionable. The stalks may be cut and hauled in or
baled with the bean hay. When the bean crop is harvested
for seed the corn stalks will go through a row harvester with
little interference. This type of corn yields rather well with

us when planted early and the average Delta planter is by no
means opposed to an early feed crop.
“The Mammoth Yellow, Otootan, Laredo, and Biloxi
soybeans are most generally used in this section and are
accepted as the best adapted varieties. The Otootan does
not yield as heavily in grain, but it does make an awfully
good hay crop. With the other varieties yields of from ten
to twenty bushels to the acre in corn are common and much
better yields have been obtained in many instances. We do
not usually get over sixty percent of the beans as we have
been handling them.
“Being essentially cotton growers, no doubt too
exclusively so, we have very little data on the grazing value
of soybeans and corn. While we cannot boast of our big corn
crops, except in some instances, we do know that we grow
wonderful beans. It is not unusual to produce three to four
tons of bean hay to the acre with our southern varieties and
they fruit well too.
“We cannot give you authentic data as to how many
days of grazing an acre of beans and corn will afford cattle
or mules. In years gone by when hogs had a better social
standing in Mississippi than at the present time, we know
that in many instances we produced more than seven hundred
pounds of pork to the acre from this combination and we
really shouldn’t expect more than that.
“The last value of this combination of which I want
to tell you lies in its soil building properties and this value
cannot be too strongly stressed. As already stated, no soils
of which I have any knowledge, will respond more quickly
or so fully to a little human kindness as the Delta soils. You
know we always measure things in terms of cotton in the
Delta. We use cotton as a check on our results. If a thing
will produce more cotton it is all right and if not, it is all
wrong. Where soybeans in corn have been turned under,
or grazed and then turned under, and followed by cotton,
we get approximately one-third more cotton to the acre. In
actual test at our Delta Station this scheme gave an increase
of 48.8 percent, or 732.2 pounds of seed cotton to the acre.
At eight cents a pound, about current prices, this increase
would amount to $58.57 an acre. Is not this fact worth more
attention than our people are giving it? These results were
obtained on our sandy soils the first year and good results
were had for the following two to four years. On our heavy
clay soils, the first year’s results are not so apparent. This
is, no doubt, due to the slowness with which these soils
assimilate vegetable matter, especially if the crop turned
under is rather dry and turned under during the winter
months. I have an idea that the results would be just as good
as on the sandy lands if the soybeans were turned under
while in a succulent state. In the end it makes no difference
for the second and third years, the results from turning under
the beans are far better than on the sandy land.
“So much for the practices we now use and the results
we are getting. They are good; they are sound; they are
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almost wonderful; and they should be more generally
accepted. But let us visualize a bit, or rather reason a bit,
if you please, and see if we cannot find some wonderful
possibilities in corn and soybeans? To my mind the three
outstanding needs of Delta agriculture today are these:
“1. A successful and profitable grain crop.
“2. A soil-improving crop that fits well into our farming
system.
“3. Another cash crop to take a little of the burden
from our cotton crop. For a few minutes, let us look into the
soybean and corn combination and see what we can find.
Why is it that on a piece of Delta soil we grow sixty, seventy
or even a hundred bushels of corn, and then in a few short
years we are only getting fifteen to twenty-five? Is it not due
to the fact that we have permitted our nitrogen content to
run too low and to the fact that we have burned out all the
vegetable matter by continuous cropping to clean cultured
crops? Are we not starving the corn of the one element it
must have and destroying the water holding capacity of the
soil? Will not the turning under of good crops of soybeans
or some other equally good legume remedy the situation?
Experiment station results and good farm practices indicate
that it will. So the first need can be solved.
“Many of our planters are paying from ten to twenty
thousand dollars annually for nitrate of soda to make cotton.
Is this not a mighty heavy drain on our cotton crop? Our
nitrogen bills will pay our taxes several times over and
on many plantations it approaches good land rent. Our
experiment station tells us that every time you turn under a
soybean crop of one ton of dry hay that you add 100 pounds
of nitrogen to the acre. This is equivalent to 600 pounds of
nitrate of soda, or approximately $18.00 an acre. Now one
ton of soybean hay to the acre is a mighty poor crop for the
Delta. Two tons would be more nearly correct. The only
fertilizing element we need on Delta soils is nitrogen, so we
can put our soybeans in corn and meet our second need.
“America is importing millions of pounds of vegetable
oils annually. In 1923 more than thirty-eight million pounds
of soybean oil were imported to say nothing of the others.
Soybean oil can take the place of most of these other oils
and continued research will find more uses for this valuable
oil. With soybeans in corn we can grow ten, twenty, or even
thirty bushels of beans to the acre, and we have in our cotton
oil mills the necessary machinery for crushing. Then we have
the cake for feed. About the only thing needed to make it a
howling success is to spread a little of the manufacturers’
protective tariff against foreign oils and we have our third
need, a cash crop. Just think of these possibilities! It beats
‘Three in One’ oil. It is the only way I know for a fellow
to eat his cake and have it too.” Address: Greenwood,
Mississippi.
1302. Morse, W.J. 1926. The distribution of soybeans in
the United States. Proceedings of the American Soybean

Association 1:132-37. Seventh annual field meeting. Held
9-12 Aug. in Mississippi.
• Summary: “The soybean, according to our earliest records,
was first grown in the United States in 1804 and until about
1880 was considered chiefly as a curious plant from the
Orient. Since about 1880, when the soybean was first looked
upon as having agricultural possibilities, the crop has greatly
increased in acreage, production and utilization.
“Available statistics show that about 500,000 acres of
soybeans were grown in 1917 and more than 2,500,000
acres in 1924. The production of seed increased from about
3,000,000 bushels in 1917 to more than 9,500,000 bushels in
1924. The statistics for 1924 also show that about 1,200,000
acres were grown for hay, about 1,000,000 acres for
pasturage and silage, and more than 500,000 acres for seed.”
Note 1. This is the earliest document seen (June 2017)
which states that about 500,000 acres of soybeans were
grown in 1917.
Note 2. This is the earliest document seen (June 2017)
which states that about 2,500,000 acres of soybeans were
grown in 1924.
“What has been the cause of this marked increase
in acreage and utilization of the soybean crop? The
development of varieties, adapted to a wide range of
conditions and uses, undoubtedly, has been one of the
most important factors. The number of varieties has been
increased extensively in the past fifteen years. Soybeans
vary widely in their adaptation to climate and soil. Some
varieties are especially suitable for fertile land, others
for less productive land; some for a seed crop, others for
forage; some for planting with corn for pasturage or silage,
others for planting with sorghum or Sudan grass. One may,
however, find a few varieties or even a single variety adapted
to the climate of a certain section, which will fill all of the
local requirements of the crop.
“Other factors, such as improved methods and greater
use of inoculation, improved and more economical
methods of planting, culture and harvest, and successful
results in extensive feeding trials by experiment stations,
without doubt, have played no small part in extending the
popularity of the soybean. A careful study of the history of
the development of the soybean in the United States shows,
however, very clearly that increased acreage and utilization
of the crop has followed increased development of varieties.
“At this point–for it fits well into a logical discussion
of the adaptability and distribution of the soybean in our
country–I wish to pay a brief tribute to a man, who, more
than two decades ago, very frequently prophesied that the
soybean would, in the not distant future, be one of our major
farm crops, especially in the eastern half of the country.
I refer to Dr. C.V. Piper of the Office of Forage Crops of
the United States Department of Agriculture, who passed
away last February. Dr. Piper was responsible for the many
hundreds of introductions received from the soybean regions
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of the Orient. Not only was Dr. Piper interested in the
development of new varieties, and he held this of the greatest
importance, but he also urged a greater utilization of the
soybean, as an oil crop, for human food in various forms, and
a more general use for pasturage and forage purposes. We,
of the Association, owe much to Dr. Piper, and I know of no
greater tribute to the man than to carry on his work and fulfill
his prophesy.
“Previous to 1907 not more than eight varieties of soy
beans were grown in the United States. In the Southern
States, principally North Carolina, was the Mammoth
Yellow, and in the North–Indiana, Illinois, Ohio and a few
sections in New England, Wisconsin, and Michigan–were
the Ito San, Buckshot, Ogemaw, Black Beauty (Ebony),
Medium Yellow (Midwest), and Medium Green varieties, all
of which were quite limited in adaptation to soil and climatic
conditions, and to use. At the present time about forty-five
varieties are handled by growers and seedsmen and the
Mammoth Yellow is the only one of our early introduced
varieties grown to any appreciable extent.
“The culture of the soybean is confined at present,
almost entirely, to the eastern half of the country. The states,
however, bordering the west bank of the Mississippi River
are increasing their soybean acreage. The distribution and
adaptability of the soybean, perhaps, will be more clearly
understood if we draw a line from Canada through the
center of North Dakota, South Dakota, Iowa, Kansas, and
Oklahoma, which is about the 99th meridian west. Then from
the Atlantic Ocean at the northern border of North Carolina
let us extend a line west and along the northern borders of
Tennessee, Arkansas, Oklahoma, New Mexico, Arizona, and
take in the southern third of California. We now have the
country divided into four sections, the northeast, southeast,
northwest and southwest.
“Northeastern Section: The greatest increase in
acreage and utilization has been in the northeastern section,
especially in the Corn Belt area. As yet the soybean is not
extensively grown in the New England States, and very little
seed is produced, the seed for planting coming from the seed
producing sections of Delaware, Ohio, Indiana, and Illinois.
In this region the soybean is used mainly for pasturage, hay
and ensilage, although considerable quantities of seed have
been crushed during the past two or three years for oil and oil
meal in the Corn Belt states. Food companies in this section
have for several years manufactured special soybean flour
products. Such concerns have increased to a considerable
extent during the last few years. Soybeans are now being
made into breakfast foods, soy flour, soy sauce, bean curd
and special flour preparations for various purposes. Two of
the most recent developments are the manufacture of soy
sauce and bean curd. Soy sauce, especially, has found a very
favorable and extensive market throughout the United States.
“We can divide this section into three regions, namely:
northern, central and southern, basing the division on the

maturity and use of the varieties most generally grown.
“Northern Region.–In this region, the Mandarin,
Wisconsin Black, Minsoy, and Soysota will under normal
conditions mature seed. For hay, pasturage and silage, later
varieties may be used as full maturity of the crop is not
essential. The forage varieties most generally grown are
the Black Eyebrow, Ito San, Manchu, Wisconsin Black and
Mandarin.
“Central Region.–Varieties for seed production are Ito
San, Dunfield, Elton, Habaro, Manchu, and Black Eyebrow.
For hay, silage and pasturage, the varieties generally used are
Illini, Black Eyebrow, Peking, Wilson, Midwest, Mansoy and
Virginia.
“Southern Region.–The most suitable varieties for seed
are Illini, Haberlandt, Lexington, Mansoy, Midwest, Morse,
and Dixie. The Ebony, Herman, Ilsoy, Illini, Laredo, Peking,
Wilson and Virginia are good forage varieties.
Southeastern Section: In the southeastern section we
find the oldest and largest seed producing section of the
country. For many years, North Carolina has led all other
states in acreage and production of seed, the eastern counties
being especially adapted to seed production. The acreage
and utilization of the soybean is not so extensive as in the
northeast region but with the new varieties being distributed
indications are for a much greater utilization and increase
in acreage. At the present time the soybean is used most
extensively for pasturage and for hay. In years of surplus
seed, the cottonseed oil mills of North Carolina have crushed
more or less seed for oil and oil meal. With suitable varieties,
the crushing of soybeans by southern cottonseed oil mills
should become an important industry throughout the Cotton
Belt states.
“In view of the fact that the varieties for the southeastern
section are not so numerous and the lines of maturity not
quite so marked as in the Northeast section, two divisions are
sufficient–northern and southern regions.
“Northern Region.–Varieties suitable for seed production
are the Dixie, Chiquita, Haberlandt, Herman, Mammoth
Yellow and Tokio. The Laredo, Virginia, Goshen Prolific,
Herman, Old Dominion, George Washington, Otootan,
Tarheel Black, and Mammoth Brown and Biloxi are most
generally grown for forage purposes.
“Southern Region.–The same varieties grown for seed
in the northern region are also used in this region with the
exception of the Biloxi, Otootan, and Barchet which are
rather late and adapted only to the southern part for seed.
For pasturage, hay and ensilage the same varieties are used
as in the northern region” (Continued). Address: USDA,
Washington, DC.
1303. Morse, W.J. 1926. The distribution of soybeans in the
United States (Continued–Document part II). Proceedings of
the American Soybean Association 1:132-37. Seventh annual
field meeting. Held 9-12 Aug. in Mississippi.
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• Summary: (Continued): “Northwest Section: Extensive
variety trials have been conducted throughout this region
but with only successful results in the Willamette Valley in
Oregon. Varieties as the Dunfield, Wea, Manchu, and a few
unnamed early selections from Manchuria have given the
best results for forage and seed production. Due to climatic
conditions, it is doubtful if the soybean will be grown very
much outside of Oregon. “Southwest Section: The soybean
is of value in many of the irrigated sections of the southwest
region as indicated by numerous variety tests. In the irrigated
districts of California, especially the orange section and the
river valleys of Arizona, the soybean has proved a valuable
summer cover crop. In California, the Virginia variety has
given best results while in Arizona, the Otootan and Laredo
are used mainly. Variety tests in eastern New Mexico show
that the soybean has possibilities for forage and seed.
“In California and Arizona the soybean seldom
develops seed normally, although an excellent growth of
forage is produced. This abnormal development of seed is
undoubtedly due to the prevalence of extremely hot weather
during the period when the seed is forming. Seed must be
imported from the southeastern section. It is rather doubtful
if the soybean will ever be extensively grown in this section,
although continued research may find better adapted varieties
and a solution of the seed development problem.
“I believe that doubt no longer exists as to the high value
of the soybean and its products to American agriculture. It
is not likely that the soybean will become one of our major
field crops for forage purposes alone. It will, no doubt,
continue to grow in importance as such but indications
are that the future increase in acres will be largely for the
production of oil and oil meal. Oil mills in the Corn Belt
states and cottonseed oil mills in the Southern States have
crushed fairly large quantities of domestic grown beans, and
found ready markets for the oil and oil meal.
“Increased acreage and greater utilization of the crop
have brought about more efficient methods and new or
improved machinery in the handling of the soybean crop.
The development of more economical methods of harvesting
and threshing has been one of the serious problems in the
production of soybean seed. Many types of machines are
now available, ranging from the single row harvester and
broadcast harvesters of the beater type to the combine
harvester used in the harvesting and threshing of wheat and
other small grains.
“Numerous state experiment stations have made
extensive investigations of the different feeding problems of
the soybean. Feeding tests of silage, hay, grain, pasturage,
and oil meal have shown the high value of the soybean and
its products for all kinds of farm livestock. Outstanding
results in these experiments have been obtained from the use
of mineral mixtures with the grain and oil meal, especially in
feeding tests with swine and poultry.
“The soybean has advanced in the last decade from the

place of a substitute crop to one of major importance. It is
now grown in the regular rotation for hay, grain, pasturage,
and with corn as silage. The many uses of the soybean in
the manufacture of food products, oil and oil meal and the
more general utilization for forage, pasturage, and ensilage
point to the high potential value of the crop, and its greater
agricultural development in America.” Address: USDA,
Washington, DC.
1304. Nickels, C.B. 1926. An important outbreak of insects
infesting soy beans in lower South Carolina. J. of Economic
Entomology 19(4):614-18. Aug. [1 ref]
• Summary: “A severe outbreak of leaf devouring
caterpillars occurred during the late summer and autumn of
1925 in fields of soybeans in the southern counties of South
Carolina. The Otootan variety suffered more than the other
varieties of soy beans.” Address: Asst. Entomologist, South
Carolina Agric. Exp. Station, Clemson College, SC.
1305. Smith, John T. 1926. Combines for harvesting
soybeans and other crops. Proceedings of the American
Soybean Association 1:148-50. Seventh annual field meeting.
Held 9-12 Aug. in Mississippi.
• Summary: “The successful operation of a combineharvester in the Corn Belt depends upon several factors of
which the most important are: the grower can wait for ten
to fourteen days after grain is cut with the binder until the
grain is fully matured and the moisture content is down to
about 14½ percent; the selections of pure line varieties that
will mature uniformly and are non-shattering; and grains
with a stiff straw. These factors apply to all grains. The nonshattering factor is especially important for the grain may
have to stand for weeks if unfavorable weather conditions
prevail.
“In the harvest of the soybean crop, the combine
has proved very successful... The methods employed in
harvesting and threshing the crop with the binder and
threshing machine have been costly. The prices charged for
threshing have been entirely out of reason, ranging in the
main from 15 cents to fifty cents per bushel in some cases...
The average threshing run last year was 840 bushels per day
which does not include the cost of twine, cutting, shocking,
and hauling to the threshing machine.
“On the other hand, the combine pulls in a field and
cuts, threshes, and delivers the grain into the wagon at
one operation which very materially reduces the cost of
harvesting and threshing.”
“When one decides to employ the combine for
harvesting soybeans, the selection of non-shattering varieties,
as the Manchu, in the Corn Belt, is of utmost importance.
The bean crop must stand until thoroughly matured... At least
six different companies are now manufacturing combine
harvesters.”
Note: This is the earliest document seen (Jan. 1998)
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that mentions the use of a combine-harvester or combine for
soybean production. Address: Tolono, Illinois.
1306. Erdman, Lewis W. 1926. Studies on inoculated
soybeans. I. The importance of determining the number and
size of soybean nodules for evaluating relative efficiencies
of two or more cultures. J. of the American Society of
Agronomy 18(9):799-804. Sept.
• Summary: Table 1 shows “the number, size, weight,
and total nitrogen content of soybean nodules from four
varieties” (Midwest, Peking, Dunfield, and Manchu).
“Although the total number of nodules of the different sizes
which were used varied considerably for each variety, the
average weight of each nodule in the small, medium, and
large groups was very nearly the same for all four varieties.
Exceptions to this statement may be noted in the case of the
small and large Peking nodules.” Address: Soil Bacteriology
Labs., Iowa Agric. Exp. Station, Ames, Iowa.
1307. Horvath, A.A. 1926. The soybean as human food.
Chinese Economic Monthly 3(9):392-400. Sept. [Eng]
• Summary: Contents: Introduction. 1. General ingredients
[composition] of the various Manchurian beans. 2.
Composition of some Japanese soybeans and of the common
American varieties. 3. Value of the soybean as food.
Introduction: “The soybean is a plant of very early
cultivation in China. Its use dates back to the beginning of
China’s agricultural age under the Emperor Shen Nung. It
is mentioned in the Ben Tsao Gang Mu [Pen-ts’ao kangmu], the ancient materia medica, written by Shen Nung
himself in the year 2838 B.C. The celebrated dictionary of
Sui Sham describes the plant under the name of tchouan. In
another ancient dictionary, the Kouang-ia [Guangya, 230
AD], dating from the time of the Han dynasty, the soybean is
called ta-teou [dadou], or grand pea, and also sou. It seems
very probable that the names soi, soy, soya, and soja are all
derived from the ancient Chinese name sou.
Note 1. This brief history of the soybean in China
(above) is largely borrowed from Piper and Morse. 1923. The
Soybean. p. 36-37.
In numerous ancient books the philosopher Hamintze
[Lord Liu An of Huai-nan], a prince of the Han dynasty,
is given as the inventor of soybean curd. The soybean
and the soybean curd (tofu) are mentioned in many of the
ancient Chinese poems, as for example in the rhymes of the
great poet Sou, of the 2nd century: ‘The tender jade* gets
perfumed by it in the kettle’ and ‘to boil the pea to milk and
the seed to butter’ (Li Yu-ying et Grandvoinnet).” (Footnote:
*”The poet emphasizes the resemblance of the fresh tofu
with jade.”)
“In 1921 China produced 80 per cent of the world’s
soybean production, 70 per cent of the latter being harvested
in Manchuria. The 1921 crop of soybean in Manchuria was
approximately 4,500,000 tons. The total acreage of soybean

in the three provinces was 8,000,000 acres, covering 25 per
cent of the total cultivated area.”
In the section titled “General ingredients of the various
Manchurian beans,” four long tables give the nutritional
composition of some of the roughly 500 different varieties
of Manchurian soybeans, including black soybeans. The
Chinese names of the varieties are given. Most of the
analyses were conducted by the South Manchuria Railway
Co. Table 1 gives the names (all are Chinese names),
composition (water, fats, and protein) of 26 Chinese soybean
varieties. The averages are: Water 8.60%. Fatty substance
19.90%. Protein 42.84%.
Table II gives the composition of 15 soybeans grouped
by color, including the Chinese name, place of production,
water, protein, fat, carbohydrates, fibrous tissue, “ashy
substance,” and analyst (incl. Fengtien Experimental Farm,
Mantetsu Experimental Farm, and Mantetsu Central Exp.
Farm). “Generally speaking, yellow beans are richest in
protein and fat, especially the latter, then comes green beans
with black beans last.
In Table III the “Kung Chu Ling Experimental Station
classified the different kinds of yellow soybeans produced
in Manchuria by the colours of navel [hilum] and compared
their chemical composition. No significant differences were
found. Table IV shows the composition of mixed soybeans
stored in Manchuria during 1919 and 1920. A Manchurian
grading system is described based on five factors: Shape
and size (15 points), weight of 1 sho (10 points), lustre (15
points), dryness (25 points), purity (cleanness) (30 points).
Soybeans receiving a score of 90-100 points are graded as
a Special Class, those with 80-90 points as First Class, and
those with 70-80 points as Second Class (Nakao and Usami).
This table shows the average composition to be: water 8.5%,
fatty substance 18%, protein 40%, soluble non-nitrogenous
substance and fibrous tissue 28%, ashy substance 5.5%. The
higher grades contain more oil and protein.
In the section titled “Composition of some Japanese
soybeans and of the common American varieties,” table V
(p. 397) gives the composition of four leading Hokkaido
soybeans: Tsuru-no-Ko, Kanro, Yoshi-Oka, and Oh-Ya-Gi.
The water content averages 16.47%, the protein content
ranges from 39.34 to 36.86% (average 37.62%), and the fat
content ranges from 19.08 to 17.86% (average 18.66%).
Table VI gives the composition of six leading American
soybean varieties: Mammoth, Ito San, Haberlandt, Guelph,
Midwest, and Kingston. The water content averages 7.74%,
the protein content ranges from 36.59 to 32.99% (average
35.00%), and the fat content ranges from 22.72 to 18.96%
(average 20.37). Note that the Hokkaido soybeans contain
more than twice as much moisture, 7% more protein, and
only 91.6% as much fat.
The section titled “The value of the soybean as food,”
states: “One of the certain evidences that the soybean is
making god headway in the Occident is the fact that about 10
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years ago [during World War I] the French army replaced a
large portion of the meat powder in the army ration pottage
by soybean products, and has used it in several forms as
part of the regular ration. Germany and Austria also tried
to compensate the poor protein diet of their army and
population during the Great War by using soybean products.”
“The soybean contains a double amount of the protein
and of calories present in beefsteak. Therefore, in Peking,
where the retail price for soybean in 1925 averaged 4 cents
(Mex.) per one pound, half of a pound, costing 2 cents,
may provide for an adult the necessary protein minimum,
which otherwise would have to be purchased in the form
of one pound of meat, costing at least 20 cents. According
to Li Yu-ying, author of the well-known monograph (in
French), ‘Le Soya,’ and now connected with the Kai Cheng
Bean Products Company in Peking, the market prices for an
equivalent of 100 calories in soybean were, in Paris in 1912,
thirty times cheaper than for the same 100 calories in beef.”
In Germany, Ehrhorn (a well-known soybean food specialist,
formerly of the Aguma factories in Harburg, Germany)
calculates that 500,000 tons of soybean residue [meal and
cake] are available every year. Soybean protein in Germany
is now 25 times cheaper than beef protein. In China, where
undernutrition is found on a large scale and famine is a
common occurrence, soybean cake is used mainly as a
fertiliser for rice fields and sugar plantations–rather than
as a low cost source of protein. Numerous famine relief
committees in China “have come to the conclusion that one
key to the famine relief problem in China is to stop the waste
of precious soybean cake for fertiliser.” Note 2. This is the
earliest English-language document seen (Nov. 2002) that
uses the word “undernutrition.”
Reprinted in 1927 as part of an 86-page monograph
titled “The Soybean as Human Food” (Peking, China).
Note 3. This is the earliest document seen (May 2011) in
which Dr. Horvath gives his title as “M.D.
Note 4. This is the earliest document seen (June 2013)
that mentions the soybean variety Kanro, or any other largeseeded variety–but only outside the United States. Address:
M.D., Peking Union Medical College, China.
1308. Morse, W.J. 1926. Re: Sending soybean and cowpea
varieties. Letter to Dr. Henrique Lobbe dated 28 Sept. 1926.
In: Henrique Löbbe. 1942. Cultura da soja no Brasil. 6a
ed. [Culture of soybeans in Brazil. 6th ed.]. Rio de Janeiro,
Brazil: Serviço de Informaçao Agrícola, Ministerio da
Agricultura. 35 p. See p. 9.
• Summary: “Dear Dr. Lobbe (c.o. Hotel McAlpin, New
York, N.Y.): “In accordance with a promise made to you on
your visit to Arlington Farm, I am taking pleasure in sending
you one ounce each of the following varieties of soybeans,
and one ounce each of the following varieties of cowpeas:
Soybeans: Haberlandt, Minsoy, Ilsoy, Mammoth Brown,
Ito San, Sooty, Yokoten, Mandarin, Midwest, Merko,

Hongkong, Virginia, Wea, Easycook, Barcher [Barchet],
Ebony, Hahto, Chiquita, Dixie, Medium Green, Laredo,
Hoosier, Aksarben, Wilson-Five, Brooks, Mikado, Sherwood,
Mammoth Yellow, Morse, George Washington, Habaro, Old
Dominion, Peking, Austin, Goshen, Prolific, Chestnut, Jet,
Hamilton, Dunfield, Arlington, Wellmann, Hermann, Tokio,
Southern Prolific, Lexington, Tarheel Black, Pinpu.”
“As you may know, when we sent out seed shipments to
foreign countries, it must pass through our Inspection House
first. I, personally, took the seed to the Inspection House
today, and they promised to rush it through...”
“As yet, I have not had an opportunity to look up the
photographs which you desire of the farm and some of the
crops... I appreciate very much indeed your kindness for the
seed which you gave me, and also the publications relating to
certain forage crops.” Morse regrets that his is unable to send
the variety Stizolobium [later renamed “velvet bean”] since
he is presently out of seed.
Note: Dr. Lobbe is a soybean expert in Brazil. Address:
Agronomist, Forage Crop Investigations, Bureau of Plant
Industry, Washington, DC.
1309. Mumford, H.W. 1926. A year’s progress in solving
some farm problems of Illinois. Illinois Agricultural
Experiment Station, Annual Report 39:1-184. For the year
ended June 30, 1926.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crops: Promising strain found
in search for better soys (p. 29-30; strain A.K. 3, or Illini,
is better than Ebony. A pure-line selection from the A.K.
soybean variety, it gave the highest yield this year in the
variety test on the South Agronomy Farm. In a cross between
Sable and Manchu, yellow seed coat proved to be dominant
to black).
Illini soybean now leading one in variety tests (p. 30-31;
it made an average yield of 50.9 bushels/acre on two plots in
variety tests made during the past year by J.C. Hackleman
and W.L. Burlison. Other varieties tested: A.K. A.K. 2
{second best yield, 48.2 bu/acre}, Aksarben, Arlington,
Black Eyebrow, Columbia, DeKalb, Dunfield, Ebony, Elton,
Haberlandt, Hamilton, Hong Kong, Hoosier, Hurrelbrink,
Illinois 13-181, Ito San, Lexington, Manchu, Midwest,
Mikado, Morse, Peking, Virginia, Wea, Wilson 5 [WilsonFive], and Wisconsin Black).
Inoculation brings big increase in soybean yields
(p. 32; tests made by O.H. Sears, Soil Biology). Further
work confirms cross-inoculation results (p. 32). Certain
commercial legume cultures worthless (p. 32; But Sears
found some commercial cultures to be effective). Pure
cultures better than soil for inoculation (p. 32-33). Wheat not
always unsatisfactory after soybeans (p. 33).
Livestock Investigations: Oil in soybeans found to be
cause of soft pork (p. 54-59). Soybean study yields only
results of their kind (p. 73-76; Digestibility of soybeans and
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soybean oil meal for sheep).
Dairy cattle and dairy products: Economy of grinding
soybean hay is doubtful (p. 89-90).
Agricultural economics: Scope of soybean marketing
studies widened (p. 119; studies by C.L. Stewart and L.F.
Rickey have been extended to include the results of the 1925
census).
Farm mechanics: Combine shows promise for soybean
harvesting (p. 131-32; “Tests made by E.W. Lehmann and
I.P. Blauser, Farm Mechanics, in connection with their
studies on soybean harvesting and threshing show that the
loss of soybeans is much less when they are harvested with
the combined harvester-thresher than it is when they are
harvested by any other method. Furthermore, the cost of
harvesting soybeans with the combine was about one-third
of what it is with the ordinary methods. The significance
of these tests lies in the fact that harvesting soybeans for
seed or commercial purposes has been the biggest problem
the soybean grower has had to meet. Even tho the soybean
acreage has increased immensely during the past decade,
the grief encountered in harvesting the crop has prevented a
more rapid increase. Harvesting probably will become even
more important in the future as the commercial possibilities
of the soybean are developed.
“Harvesting with the combined harvester-thresher is
the most recent method of handling the soybean crop. The
first machine was used by Garwood Brothers of Stonington,
Illinois, in October, 1924, to harvest 212 acres of soybeans.
That the combine made a successful demonstration is evident
by the fact that 7 combines were sold in Illinois by July,
1925, and 12 by October 1925.
“Tests made of the different methods of harvesting
soybeans show that the losses in some cases were as high
as 45 percent. Counts were made back of the cutter bars of
the mower, self-rake reaper, and binder in soybeans where
the yield was 36.8 bushels an acre, and the losses were 18.2
percent, 14.6 percent, and 25.2 percent respectively. These
figures represent only the loss back of the cutter bar. A loss
of 15 to 20 percent, which occurs between the machine used
in cutting and the threshing machine, and a 1-percent to
2-percent loss for the threshing machine itself, must be added
to the above figures to get the total loss. Taking the lower
figures, the total losses for this particular series of tests for
the mower, self-rake reaper, and binder are approximately 34
percent, 30 percent, and 41 percent respectively.” A photo,
p. 132, shows soybeans being harvested with a combined
harvester-thresher near Tolono in 1925).
Note: This is the earliest document seen (Jan. 1998)
that uses the term “combined harvester-thresher” to refer to
a combine in connection with soybeans. Address: Dean and
Director of the Station, Urbana, Illinois.
1310. Mundy, H.G. 1926. Agricultural Experiment Station,
Salisbury. Annual report of Experiments, 1924-25. Rhodesia

Agricultural Journal 23(9):810-18. See p. 817.
• Summary: “Soya Beans.–During the last two years a
number of enquiries have been received as to the suitability
of soya beans as a leguminous crop for Southern Rhodesia,
and one farmer from the Lomagundi district reported having
grown the crop very successfully. During the early years of
the Station a number of variety trials with this bean were
carried out, but results were not encouraging, and work
on the crop was discontinued in 1915. As a result of the
enquiries referred to, fresh introductions of seed were made
in 1924, and duplicate tests were renewed this season. Only
one variety, namely, O-too-tan [Otootan], showed promise,
and heavy fall of leaf, together with uneven ripening and
shattering of the seed, considerably discounts the value of the
crops.” O-too-tan yielded 438 lb/acre of shelled soybeans.
The next best yield was 227 lb/acre, from the variety
Columbia. Address: Dip. Agr., F.L.S., Chief Government
Agriculturist.
1311. Schwietert, H.J. 1926. Many at soy bean convention.
Illinois Central Magazine. Oct. p. 44-46.
• Summary: Contents: Introduction. Many varieties grown.
Second evening at Greenwood. Rice-growing touched upon.
Photos show: (1) “Two national soy bean experts.
Prof. C.K. McClelland of the State Agricultural College
of Arkansas (left); Prof. W.J. Morse, U.S. Department of
Agriculture, Washington, D.C. Prof. McClelland originated
the Otootan soy bean and Prof. Morse propagated the
Laredo soy bean. These two men have produced most of
the profitable soy beans now grown.” (2) “Some of the
notables who attended the American Soy Bean Convention,”
including W.E. Ayres, C.K. McClelland, E.P. Latham, and
W.J. Morse. (3) “Soy bean delegates eating barbecue dinner
at the State Farm, Parchman, Mississippi.” (4) “A group of
delegates watching the work of threshing soy beans at the
Delta Experiment Station.” (5) Dr. Fox, W.E. Ayres, and E.P.
Latham. (6) “A block of corn and Laredo soy beans, grown
on the land at the Delta Experiment Station, Stoneville,
Mississippi.” (7) Laredo soy beans and Van C. Henderson,
grower (left); H.J. Simmons with Virginia soy beans, Mosby
corn (right). Address: General Development Agent, Illinois
Central R.R.
1312. Gray, Dan T. 1926. Thirty-eighth annual report:
Fiscal year ending June 30, 1926. Arkansas Agricultural
Experiment Station, Bulletin No. 215. 67 p. Nov.
• Summary: The section titled “Effect of legumes on corn”
(p. 13) notes that corn grown with cowpeas, soybeans,
or velvet beans averaged 33.3 bushels per acre, while
corn grown alone averaged 46.4 bushels. However the
ultimate effect of the legumes can only be determined by
the comparative yields obtained from the same land in
succeeding years. So the experiment will continue.
The section titled “Soybeans” (p. 17) begins: “In
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the experiments conducted many varieties and strains of
soybeans were studied from the standpoint of both seed
production and hay production. All excepting the earliest
varieties of soybeans were good yielders of hay. During the
past season 30 or more varieties and strains of soybeans
yielded two or more tons of hay per acre, the highest yield
being two and a half tons... For highest quality of hay one
should select such medium-stemmed varieties as Chiquita,
Laredo, Virginia, and others.” The highest yields of soybeans
were 15-16 bushels per acre; early varieties such as Morse,
Virginia, and Wilson yielded well.
Other sections include: “Cowpea production. Effect
of legumes (incl. soybeans). Alfalfa. Peanuts. Other
legumes” (lespedeza, burr clover, hairy vetch). A section
titled “Soybean hay versus alfalfa hay for dairy heifers” (p.
31-32) concludes “that leafy, bright-colored soybean hay
cut before the stems become too mature is equal to alfalfa
hay for growing dairy heifers.” The “addition of bone meal
and cod liver oil to the ration of soybean hay and grain had
no beneficial effects on growth of dairy heifers.” Address:
Fayetteville.
1313. Meharry, Charles L. 1926. Seventh annual business
meeting. Chicago, Illinois–1926. Proceedings of the
American Soybean Association 1:29-34.
• Summary: The meeting was called to order at 10:30 a.m.,
November 30, 1926, by President W.E. Ayres. Members who
were present outlined soybean experiments being conducted
in the various states: Prof. G.M. Briggs of Wisconsin; Prof.
John Buchanan of Guelph, Ontario, Canada; Mr. Munn
and Mr. E.A. Hollowell of Illinois; Mr. M.O. Pence and
Prof. K.E. Beeson of Indiana; Mr. E.S. Dyas of Iowa; Mr.
E.L. Utterback of Missouri; President W.E. Ayres of the
Mississippi Delta Experiment Station.
Prof. Buchanan noted that the province of Ontario
extends as far south as the 42nd parallel. “It is therefore,
quite possible to grow soybeans in Ontario. The Guelph
Station has conducted extensive variety tests and one new
variety, a selection from Habaro, was developed by this
station. Experiments on time and methods of planting and
cultivation are in progress. In 1926 about one thousand
acres of soybeans were grown in Ontario, used principally
as a substitute hay crop. The corn borer is rapidly forcing
soybeans and other substitute crops to the attention of the
farmers.”
“Professor Beeson stated that soybeans are still
considered by most Indiana farmers as a substitute crop
and from 250,000 to 300,000 acres of soybeans are being
grown in Indiana. Of this acreage from 10 to 12 percent
are harvested for seed, about 25 percent for hay and the
remainder grown in corn and for soil improvement. There is
a marked tendency in Indiana to substitute soybeans for oats
in the rotation. Professor Beeson reported that in harvesting
demonstrations very satisfactory work had been done with

the combine and that several Indiana growers have purchased
combines. The new Dunfield variety was mentioned as
giving the highest seed yield at the Indiana Station.”
Three men spoke enthusiastically about the use of the
“combine harvester-thresher” for soybeans: Mr. Taylor
Fouts of Indiana, Mr. C.W. Tabaka of Illinois, and Mr. F.R.
Shultz of the Case Company, Peoria, Illinois. Mr. Fouts
noted: “If the European corn borer forces a reduction in corn
acreage, soybeans are much more likely to become a useful
substitute crop, because combine harvesting will simplify the
greatest obstacle to soybean culture, that is, the difficulty of
harvesting and threshing.”
“It was moved, seconded, and carried that on and after
November 30, 1926, the membership dues be fixed at one
dollar per year.”
Note: This is the earliest document seen (Oct. 2012)
that mentions a combine in connection with Taylor Fouts
(or any other Fouts brother) of Indiana. Address: SecretaryTreasurer, American Soybean Assoc.
1314. Zavitz, Charles A. 1926. College-bred varieties of farm
crops. Ontario Department of Agriculture, Circular No. 49.
4 p. Nov.
• Summary: Contents: Introduction. Oats. Barley. Winter
wheat. Spring wheat. Spring rye. Field peas. Soy beans.
Millet. Mangels. Conclusion.
“Soy beans: The soy beans is a legume grown
extensively in the eastern countries, especially in Japan,
Manchuria and Siberia. According to a report issued by the
United States Department of Agriculture, ‘The feeding value
of the soy bean has been found to be greater than that of any
other forage plant except the peanut.
“O.A.C. No. 211–Matures in Southern Ontario, vigorous
grower, beautiful yellow grain of fine quality well adapted
for use as a grain producer, fodder producer, or a crop for
plowing under for enriching the soil.
“In all, about one hundred varieties of soy beans have
been under test at the Ontario Agricultural College. The
O.A.C. No. 211 has given the highest yield of grain and,
along with another variety, the highest yield of fodder of
all varieties under test at Guelph for five years.” Address:
B.S.A., D.Sc., Prof. of Field Husbandry and Director of Plant
Breeding and of Field Experiments, Ontario Agricultural
College, Guelph, Canada.
1315. Gardner, Max W. 1926. Indiana plant diseases, 1924.
Proceedings of the Indiana Academy of Science 35:237-57.
Dec. See p. 253. [17 ref]
• Summary: “Soybean:–Bacterial spot, caused by Bact.
glycineum, was generally prevalent. The Manchu variety
now constitutes most of the commercial crop in the state and
seems to be less subject to mosaic than the Midwest variety...
Stem blight, caused by Diaporthe sojae, was found in Cass
County in the Dunfield variety. Rhizoctonia crown rot was
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rather serious early in the season, due probably to the cool,
wet weather, was found in Marshall, Parke, and Jefferson
counties. The plants were killed by stem infection at the
surface of the soil. A purplish discoloration of the seed due to
a fungus invasion of the seed coat was rather common.”
Note: This is the earliest published observation seen
of purple seed stain (on soybeans?) in the USA. Address:
Purdue Univ. Agric. Exp. Station, Indiana.
1316. Young, E.C.; Hobson, L.G. 1926. Costs and profits
in producing soybeans in Indiana. Indiana (Purdue)
Agricultural Experiment Station, Bulletin No. 306. 28 p.
Dec.
• Summary: Contents: Introduction. Method of study.
Location of study. Type of farming. Methods used in
soybean production. Scope of study. Soybeans as a grain
crop. Causes of variation in costs: Yield, time of planting,
method of planting, variety (Ito San, Manchu, Midwest), rate
of seeding, cultivation, economic use of straw, experience
of grower. acreage grown, other causes. Cost and value of
soybeans. Use of soybeans. Soybeans as a hay crop. Cost
and value of soybean hay. Use of soybean hay. Soybeans
in relation to the farm organization. Labor distribution on
soybeans grown for grain. Labor distribution on soybeans
grown for hay. Soybeans in rotation.
“Soybeans are a relatively new crop in Indiana... This
study was made with the purpose of determining the most
economic methods of producing soybeans for grain and
hay and also to determine to what extent soybeans could be
profitably fitted into the general farming plan...
“104 farmers furnished detailed information upon costs
and methods of soybean production on their farms for the
1923 crop. 177 farmers furnished similar information for
the 1924 crop... In addition to securing the dollar costs of
soybean production care was taken to obtain quantities of
labor and materials used in order that the study might have a
permanent value...
“The farms studied were located in ten counties in
central Indiana as shown by the map (Figure 1).”
Photos show: (1) A man seated on a cultivator pulled
by two horses in a field of soybeans. (2) A man seated on
a rotary hoe pulled by two horses in a field of soybeans.
“Large areas are covered with a minimum time and cost.” (3)
(4) A man seated on a beet cultivator pulled by two horses
in a field of soybeans. This device “was used on many farms
where row planting was practiced. Four 21-inch rows can
be cultivated at one time.” (5) A farmer in a field with a
pitchfork in one had, standing next to a pile of soybean hay.
(6) “Harvesting soybeans and planting wheat. The wheat drill
[with a man seated on top, pulled by two horses], follows
immediately behind the binder [with a man seated on top,
pulled by horses] and bundles of soybeans drop on ground
already planted to wheat.”
A table shows: (1) Range in net cost for growing and

marketing soybeans for grain, 1923 and 1924. The average
cost was $1.46 per bushel.
Graphs show: (1) Yield vs. time of planting. Soybeans
planted on May 15 gave the highest yield. (2) Seed planted
per acre (in bushels) vs. yield per acre. The more seed
planted, the higher the yield per acre. Practically, 1.5 bushels
per acre gave the highest yield (above the seed planted). (3)
Bar chart showing different economic uses of straw. The top
three are: Fed to dairy cattle (31% of total), used for manure
and bedding (22%), fed to horses (18%). (4) Bar chart
showing various economic uses of soybeans as grain: Sold
(59%), fed to hogs (18%), carried over (13%), used for seed
(4%). Address: Dep. of Farm Management, Purdue Univ. &
Agric. Exp. Station, Lafayette.
1317. Illini: New U.S. domestic soybean variety. Synonym:
Probably Greenfield (Morse 1948). 1926. Seed color: Yellow,
hilum brown.
• Summary: Sources: Mumford, H.W. 1926. “A year’s
progress in solving some farm problems of Illinois.” Illinois
Agric. Exp. Station, Annual Report 39:1-184. For the year
ended June 30, 1926. See p. 29-31. The strain A.K. 3, or
Illini, is better than Ebony. A pure-line selection from the
A.K. soybean variety, it gave the highest yield this year in
the variety test on the South Agronomy Farm. In a cross
between Sable and Manchu, yellow seed coat proved to be
dominant to black. Illini soybean now leading one in variety
tests (p. 30-31; it made an average yield of 50.9 bushels/acre
on two plots in variety tests made during the past year by
J.C. Hackleman and W.L. Burlison).
Morse, W.J. 1927. “Soy beans: Culture and varieties.”
USDA Farmers’ Bulletin No. 1520. 34 p. April. See p. 8.
“Illini–Pure-line selection from the A.K. variety made by
the Illinois Agricultural Experiment Station as. Plants stout,
erect, bushy, maturing in about 105 days; pubescence gray;
flowers white; 40 to 45 days to flower; pods 2 to 3 seeded;
seeds straw yellow with brown hilum, about 2,750 to the
pound; germ yellow; oil 18.6 per cent.”
Morse, W.J.; Cartter, J.L. 1937. “Improvement in
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89. For
the year 1937. See p. 1188. Selection by Woodworth (name
of breeder), Illinois, 1921.
Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture and
varieties.” USDA Farmers’ Bulletin No. 1520 (Revised ed.)
39 p. Nov. See p. 10. “Pure-line selection made from the
A.K. variety by the Illinois Agricultural Experiment Station
in 1921;... oil, 21.40 percent; protein, 39.25 percent.”
Lloyd, J.W.; Burlison, W.L. 1939. “Eighteen varieties
of edible soybeans: Their adaptability, acceptability, culture
and characteristics.” Illinois Agric. Exp. Station, Bulletin No.
453. p. 385-439. March. See p. 394-97, 413, 423. Illini is a
midseason type of edible soybean.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
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Series No. 30. p. 12-13. Illini is in the USDA Germplasm
Collection. Maturity group: III. Year named or released:
1927. Developer or sponsor: C.M. Woodworth, Illinois
AES (Agric. Exp. Station). Literature: 06. Source and other
information: Selected from ‘A.K.’ in 1920. Prior designation:
A.K. 3. Address: USA.
1318. Horvath, A.A. 1927. The soybean as human food.
Chinese Economic Journal 1(1):24-32. Jan. [17 footnotes.
Eng]
• Summary: Contents: The whole soybean as food: Immature
or green soybeans, mature or dry soybeans, the digestibility
of the boiled soybean seeds, boiled soybeans as a food of
predominant importance in China, soybean coffee, soybean
chocolate, soybean sprouts.
Concerning mature or dry soybeans: “In China the green
seeded variety is soaked in fresh water or salted water and
roasted, the product being eaten after the manner of roasted
peanuts. In Japan the black soybeans are used chiefly for
cooking, with sugar and soy sauce; the green variety is also
used in this way, either in the fresh state or after being dried
(Oshima). Generally speaking, the use of whole soybeans
has not been attended with much success either in the Orient
or Western countries, because, with the ordinary method of
cooking, they remained hard and unpalatable. It has been
found that cooking at a temperature somewhat above boiling
breaks up the cellulose structure and develops a richness
of flavor that is not obtainable at the lower temperature.
Although this result can readily be secured in high pressure
steam cookers [pressure cookers], the problem is to know
how to accomplish this with ordinary household equipment.”
Dr. J.H. Kellogg cooks the beans in a saturated solution
of salt at about 107ºC. “The method of Durand does not
require a special jar. The soybean seeds are soaked overnight
in salt water and boiled in fresh water to which some
sodium bicarbonate is added. If the foam is not allowed to
flow over, the seeds will be ready for consumption in two
hours. Lachaume claims that the removal of the skin of the
beans after five minutes of immersion in hot water increases
markedly the speed of boiling.
“Experiments by the Office of Home Economics, U.S.
Department of Agriculture, and by the home economics
departments of many colleges, have shown that mature or
dry soybeans can be used satisfactorily after the manner of
navy or other beans. Soybeans are very palatable. The lighter
colored varieties, yellow and green, are best for food, as the
dark ones usually have a stronger, less pleasant taste [sic];
some of the light brown varieties have a very agreeable
flavor. Because of their high fat content and compactness,
most varieties of soybeans do not cook soft as readily as
the navy or field beans. The method of cooking, however,
may cause the beans to remain hard and tough. If cooked
properly, soybeans do not require much longer soaking and
cooking than ordinary beans. One variety, the Easycook,

has been found by the U.S. Department of Agriculture to
cook fully as soft as the navy bean in less time after the
preliminary soaking of 12 hours.”
“Professor Haberlandt, the soybean pioneer of Central
Europe, fifty years ago prepared a nourishing food, mixing
boiled soybeans with potatoes or rice. This food was called
sojenta, in analogy to the name of the Italian national food,
polenta. At present in Central Europe boiled soybeans are
mixed with boiled potatoes in the proportion of one to two,
to which are added table salt and onions. Boiled soybeans
may be also added to cereal gruels. In this way a food is
obtained which is rich in protein and fat, and which can be
completely substituted for products of animal origin.
“The digestibility of the boiled soybean seeds is,
according to Lipsky, 80.5 per cent for protein and 80.8 per
cent for fat. Goessman’s figures of digestibility for protein
and fat are on the average 90 per cent (Li Yu-ying). Oshima
conducted two digestion experiments, which continued for
three days. The diet consisted of cooked dried beans (outer
skin not removed), eaten with a considerable amount of
sugar and some shoyu (soy sauce). The per cent digested
was: protein, 61.8-69.1 per cent; fat, 34.7-37.8 per cent; and
carbohydrates (including fiber), 81.4-89.9 per cent.”
“Liebig said that the method of preparing the food is of
no less importance than its chemical composition. According
to von Noorden and Salomon, the proteins of the beans
give with calcium an insoluble compound; that is why hard
water (rich in calcium) cannot be used for the boiling of
leguminous seeds. It makes them hard and kernelly. If soft
water is not available, it is necessary to add a little sodium
bicarbonate, which precipitates the calcium salts. Richter
demonstrated that from peas (the proteins of which behave
toward calcium like those of the soybean) boiled in soft
water, 10.2 per cent of the nitrogen and 19 per cent of the
ash were eliminated in the stools. If boiled in hard water (the
method of cooking remaining the same) the corresponding
values for protein and ash in the stools were 16.6 and 42 per
cent.
“The digestibility of the soybeans depends largely on
the thoroughness of cooking and also on the state of division.
The protein of boiled beans eaten as such is digested to 60
per cent, but if given in a state of fine division (puree) it rises
to 90 per cent.”
“According to von Noorden and Salomon: ‘It will be
correct to connect a satisfactory digestion of food with the
presence and co-operation of a corresponding bacterial flora
and it makes it clear why, especially in leguminous seeds,
habit plays such a large and evident role.’”
“The water in China is known to be hard as a rule and
this may be the chief reason why the Chinese are not using
boiled soybeans in a noticeable amount. If soda [a natural
product of China, being collected in Mongolia from soda
lakes] were used in China for boiling the soybean seed soft,
thus doubling the digestibility, it may revolutionize the
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nutrition of the Chinese population” (p. 31-35).
Concerning soybean coffee (p. 30-31): “During the
period of the Civil War in America, the soybean was
extensively used in the southern states as a coffee substitute.
For a considerable time seedmen sold the Ito San variety
under the name of Coffee Berry and Coffee Bean (Piper &
Morse [1923]). Soybean coffee has been used in Western
Europe, in Switzerland, and in the Alpine Provinces of
former Austria since the introduction of the soybean to
Europe. Horvath [probably the writer’s father], 50 years ago
[i.e., about 1877], was the first to prepare soybean coffee for
the market in South Russia. In 1913 Marschner (Bohemia)
put on the market a soybean ‘coffee without caffein’
[caffeine] under the trade mark ‘Santosa.’ In Germany,
Fischer and Follmann (Dresden) also manufactured soybean
coffee for the market... In China an ‘artificial bean coffee’
is prepared by the Kai Cheng Bean Products Company,
Peking. (Note: Li Yu-ying is connected with the company).
It is claimed to be ‘a good substitute for real coffee, cures
constipation, and improves the appetite.”
Concerning soybean chocolate (p. 31): “In recent years
the demand for cocoa has risen sharply and the supply
has run short... Li Yu-ying’s soybean products factory in
the vicinity of Paris* succeeded in preparing a chocolate
from soybeans, sugar, and cocoa butter. The chemical
composition, the aspect and the taste are close to that of
real chocolate (Footnote: *”Formerly L’usine de la CaseoSojaine [Caséo-Sojaïne], now Société Française pour
l’exploitation du soja et de ses dérivés, 48 Rue Denis-Papin,
Les Vallées-Colombes.)” Note: This is the earliest document
seen (July 1996) that mentions Li’s Société Française...
Concerning soybean sprouts: “Soybeans soaked in water
and allowed to sprout are much relished as a vegetable by the
Chinese.” One kg of soybeans yields about 4 kg of sprouts.
The yellow- or green-seeded varieties are generally used for
growing sprouts.
Reprinted in 1927 as part of an 86-page monograph
titled “The Soybean as Human Food” (Peking, China).
Address: M.D., Peking Union Medical College, China.
1319. Pantanelli, G. 1927. Le nostre esperienze sulla Soja
[Our experiences with soya]. Coltivatore (Il) 73(5):133-38.
Feb. 20. [5 ref. Ita]
• Summary: Page 134 states: “Dopo alcuni tentativi
sporadici che vanno dal 1740 al 1880, ricordiamo la
prova fatta da Antonino Borzi at the Giardino Coloniale di
Palermo, ove una varieta a semi gialli quasi sferici dette,
con 8 irrigazioni, 51 kg di seme su 350 mq.” This paragraph
can be translated: “After some sporadic [soybean] trials that
went from 1740 to 1880, we will recall the trial conducted by
Antonino Borzi at the Colonial Garden at Palermo, where a
variety of yellow [soybean] seeds that were almost spherical,
with 8 irrigations, yielded 51 kg of seed per 350 mq.”
Note: This document contains the earliest date seen

for soybeans in Italy, or the cultivation of soybeans in Italy
(1740). The source of these soybeans is unknown, and the
date “1740” is undocumented. Yet note that the earliest
possible date that the soybean was cultivated in France was
about 1740. Perhaps there was some connection between the
earliest possible soybean cultivation in France and in Italy.
“At the same time, at the Bonafous Agricultural Institute
in Turin, a yellow and a green soybean variety were being
cultivated. Both had seeds that were round, large, and well
suited to cultivation in that area.”
Soybeans were first cultivated at the Bari Agricultural
Station in Italy in 1921, Borzi being the favorite. The next
year, many varieties were received from the USA, and in
following years favorite varieties from agricultural stations
in British India: Coimbatore, Burmali, Nepal, Bianca,
Bruna, Nera, Verde di Nagpur, Pen-ga-pe, Ber-rhum and
San-to-Nauk of Mandalay. In 1923 seeds were distributed
to other agriculturists. In 1924 seed from the Bari station
matured at various localities in Puglia, and at the Bari farm,
Borzi, Ito San, and Incas were again cultivated. Borzi was
the best producer. In 1925 cultivation was repeated at Bari
and at Lecce. Finally in 1926 the yellow Borzi soybean
was cultivated at Cerignolo, Bari, Cassano Murgie, and at
Matera. The author concludes by noting that Italy imports
large quantities of soybeans worth several million lira;
these could probably be grown domestically. Address: Bari,
Stazione Agraria Sperimentale.
1320. Chiu, Yan-Tsz (Chao, En-tz’u). 1927. Studies of the
physical and chemical properties of soy bean milk. PhD
thesis, Cornell University, Ithaca, New York. iii + 38 p. Feb.
In: Library of Congress. Catalog Div. A List of American
Doctoral Dissertations Printed in 1912-1932. 1931. [23 ref.
Eng]
• Summary: Contents: Acknowledgement. Introduction.
Review of literature. Experimental. Physical properties:
Specific gravity and total solids, freezing point and total
solids, relation of electrical conductivity and resistance to
solids and ash, viscosity and total solids, refractive index
of serum and total solids, dialysis and its products, keeping
qualities, pH values of soy bean milk.
Chemical properties: General composition as determined
by analysis (fat, protein–soluble in water soluble in NaCl
solution, carbohydrates, ash), effect of soaking, methods of
determining fat, composition of the fat in the milk, character
of the fat in the milk, kinds of proteins in milk, composition
of the true solution or serum, action of ferments on milk.
Biological: General types of organisms that develop in milk,
vitamins (from the literature), enzymes (from the literature).
Discussion. Summary.
In the acknowledgement, he first thanks Prof. G.W.
Cavanaugh for his many valuable suggestions and criticisms.
“I also wish to express my thanks to Professor E.M. Chamot,
Dr. C.W. Mason and other members of the staff of Instruction
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of the Department of Chemistry for aid and suggestions they
have given.”
“Introduction: Soy bean milk, which owes its origin to
Wai Nan Tse, a Chinese philosopher (Piper & Morse 1923,
p. 228, 234) who lived before the Christian era, is a very
satisfactory form of artificial milk. In China it takes the
place of cow’s milk which is rather scarce and expensive.
It is a common food drink, the majority of Chinese being
more accustomed to its use than to animal milk. Although
the Cantonese do not drink it, they consume some of its
products... It is an important food in China as it is used
for infant feeding... Sweetened with sugar, it becomes a
palatable drink. It may be eaten as a broth.”
The thesis contains 22 tables (not one has a title)
showing the results of various tests, including tests with
different soybean varieties, effect of soaking time on specific
gravity and total solids for different varieties, etc.
It also contains 9 graphs (also untitled), usually showing
the data from a table in tabular form. For example, Figure
A is a graph of the total solids in soymilk (x axis) vs. the
specific gravity of that soymilk (y axis) for two soybean
varieties: Black Eyebrow and Manchu.
On page 26 are two photomicrographs, one showing
cow’s milk, the other showing soy bean milk, each at 400x
magnification.
The section titled “Enzymes (from the literature)”
states (p. 34): Takeuchi (1909; urease), Annett (1914;
urease), Wester (1919; urease), Street & Bailey (1915;
urease, amylase, glucoside-splitting enzyme, protease of the
peptoclastic type, peroxidase, lipase), Falk (1915; lipase),
and Graaf and Van de Zande (1916; urease), “and others have
found that the soy bean contains the following enzymes:
diastase, urease, amylase, protease, peroxidase, and lipase.
These are undoubtedly present in the soy bean milk.”
Note 1. Heating an enzyme above a certain temperature
for a certain time in the presence of moisture will destroy the
enzyme permanently.
Note 2. The author was born in 1890. In Cantonese,
his name is Chiu Yan-Tsz; in Mandarin it is Chao En-tz’u.
In pinyin it is Zhao-Enci. The last two characters (his given
names) mean grace or blessing + gift.
Note 3. The following interesting line (p. 1) is difficult
to interpret: “It is an important food in China as it is used
for infant feeding...” Questions: What is the source of this
information? It is in the introductory paragraph to the thesis
and no source is cited. This idea is never mentioned again
in this thesis, nor is any of the author’s other 5 scientific
articles on soy bean milk in China. The last of these articles
(Chiu 1938) states: “In North China soybean milk has been
a common food for both adults and children, while in South
China only its products (mostly bean curd [tofu]) are used.”
Is it ever used with infants as the sole source of nutrition? If
yes, for how long? If no, with what other foods is it fed, in
what proportions, starting at what age, and until what age?

Is this use of soy bean milk for infants routinely and widely
practiced in China, or only in times of famine? Under normal
circumstances, at what age is the soy bean milk introduced in
the diet and how long is it continued?
Another similar statement, relating to children rather
than infants, appears in the section on “Vitamins (from the
literature)” (p. 34): “For centuries, soy bean milk has been
a source of vitamins for Chinese children who do not use
cow’s milk.” Again, no source is given, implying that the
statement is based on the author’s own experience. Address:
Cornell Univ., Ithaca, New York.
1321. Jamieson, George Samuel. 1927. Production and
utilization fats, fatty oils, and waxes in the United States.
USDA Department Bulletin No. 1475. 36 p. Feb. See p. 1617. [7 ref]
• Summary: Contents: Introduction. General method of
production. Vegetable oils (including their preparation,
grades, and uses): Cottonseed oil, coconut oil, palm kernel
oil, palm oil, colhune oil, coquito oil, babassu oil, corn oil,
olive oil, peanut oil (p. 14-15), soy-bean oil (p. 16-17), castor
oil, sesame oil, sunflower-seed oil, fixed oil of mustard seed,
rapeseed (colza) oil, cacao butter, shea-nut oil or butter,
almond oil, apricot-kernel oil, grape-seed and raisin-seed
oils, Chinese vegetable tallow, Japan wax or tallow, Bayberry
tallow (myrtle wax), linseed oil, China-wood or tung oil,
candlenut or lumbang oil, perilla oil, hempseed oil, poppyseed oil. Animal fats and oils: Milk fat, lard, beef tallow,
mutton tallow, whale oil, porpoise oils, bone fat, neat’s-foot
oil. Fish oils. Fish-liver oils. Waxes: Beeswax, caranauba
wax, candelilla wax, montan wax, sugar-cane wax, wool
wax (grease), sperm oil (wax). Production, consumption and
importation of fats and oils in the United States, 1921-25.
statistics.
“Soy-bean oil (p. 16-17):... Although more than 500
known varieties have been grown on Government-testing
farms in this country, at present only about a dozen varieties
are grown in commercial quantities. The Mammoth (yellow),
the standard late variety, is much more extensively cultivated
than any of the others... The oil content of soy beans varies
greatly in different localities, ranging from about 13 to 23 per
cent. Unless soy beans which contain 17 per cent or more of
oil can be grown, it is not practical to cultivate them for the
expression of oil.”
Production of crude soy-bean oil in the USA (p. 34) was
unknown in 1921; it increased from 751,108 lb in 1922, to
1,404,035 lb in 1923, to 950,437 lb in 1924, and to 2,519,938
lb in 1925.
Production of refined soy-bean oil was 5,656,166 lb in
1921; it decreased to 3,217,796 lb in 1922, to 2,567,769 lb
in 1923, and to 1,797,085 lb in 1924; no figures are given for
1925.
Consumption of crude soybean oil decreased from
28,822,307 lb in 1921 to 11,328,771 lb in 1925. Likewise,
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consumption of refined soybean oil decreased from
10,526,957 lb in 1921 to 5,501,481 lb in 1925.
Imports of crude soybean oil were up and down during
this period: 17,282,967 lb in 1921, then 17325,496 lb in
1922, then 41,679,110 lb in 1923, then 9,125,158 lb in
1924, and 19,492,900 lb in 1925. No refined soy-bean oil
was imported during this period. Cottonseed oil (both crude
and refined) was by far the main vegetable oil produced and
consumed in the USA during this period, followed by linseed
oil. Coconut oil (crude) was by far the main vegetable oil
imported, followed by palm oil, then China-wood or tung oil.
This bulletin is a revision of and supersedes Department
Bulletin 769, “The Production and Conservation of Fats
and Oils in the United States,” by Herbert S. Bailey in
collaboration with B.E. Reuter. Address: Chemist, in charge
of Oil, Fat, and Wax Investigations, Bureau of Chemistry,
USDA.
1322. Nightingale, G.T. 1927. The chemical composition
of plants in relation to photoperiodic changes. Wisconsin
Agricultural Experiment Station, Research Bulletin No. 74.
68 p. Feb. [66 ref]
• Summary: Under “Experimental data: experiment I” we
read (p. 18): “On February 10, 1922, Silver Hull buckwheat,
Wisconsin Early Black soybeans, and Scarlet Turnip White
Tip Early radish were planted in two groups in a green-house
bench containing rich, sandy loam. At the same time some
salvia plants, which were about four inches tall and with
no external signs of buds or blossoms, were set in the same
bench.”
“Soybeans (Wisconsin Early Black). The short-day
soybean plants were very weakly vegetative, yellow in color
and eight weeks after coming above the ground they were
only four to six inches tall. The long-day plants were very
dark green, vigorously vegetative, and before this experiment
was discontinued grew to be over three feet tall. Neither
long-day nor short-day plants produced blossoms (Fig. 3).
Microchemical observations showed that the short-day plants
had an abundance of nitrates, some sugar, and a very big
excess of starch. The long-day plants had as abundance of
nitrates. Proportionally, sugar and starch were very low.”
Address: Formerly of the Horticultural Dep., Wisconsin
College of Agriculture, but now at New Jersey Agricultural
Exp. Station, New Brunswick.
1323. Prairie Farmer. 1927. Soybeans in Hendricks County
[Indiana]: They are a profitable farm crop. 99(12):5. March
19.
• Summary: “Hendricks county holds the blue ribbon for
soybean production in Indiana.” “The persistence of a group
of farmers organized as the Mid-State Soy Bean Growers’
Association has had much to do with encouraging farmers to
try soys.
“What has been accomplished in the last few years, and

what will be done in the next five years in raising soybeans
in Hendricks county and throughout Indiana, has come about
largely because of the ideals, faith and work of one man. He
is Adrian Parsons of Plainfield, now past 80 years old, alert
in every faculty, full of wisdom and busy work. Mr. Parsons
is a Civil War veteran and served under Colonel Eli Lilly.
He had five boys, all farmers, and reared nine children to
become good citizens.
“Thirty-seven years ago [i.e., in about 1890 or 1891]
people were likely to say Adrian Parsons seemed a ‘bit
queer’ about soybeans. He talked beans, studied beans, and
begged others to try them, but for a while he met with no
success. Three times he had failed to get a stand of clover,
and in studying legumes, decided to try soys, which were
recommended to him by the University of Kansas. He
brought two gallons of early and medium late yellow soys.
Neither variety matured enough for the entire crop to ripen,
and it was a problem to get enough seed, by picking a few
beans here and there, to furnish seed for his fields.”
“For years Parsons grew many broad fields of Mikados,
and sold seed to farmers in Ohio, Kentucky, and other
southern states long before Indiana farmers could be induced
to grow them.
“Parsons harvests with a binder, when the first leaves
turn yellow, and saves all the leaf, stalk and seed.”
“One summer he discovered a different bean in his
field. He staked it, and when fall came, found that it matured
two weeks earlier than any of the others. This specimen he
sent to Washington [DC], and later, after he had isolated
and perfected it, he was recognized as the originator of the
Mikado bean, which he still grows.”
“Members of the Mid-State Association have all grown
the Dunfield variety for the past three years... The Dunfield
matures as early as the Mikado, is not as coarse for hay, and
does not shatter as does the Midwest. They are hard and do
not pop out when ripe. They take their name from the former
owner of the farm where they were perfected by Purdue,
having been referred to so many times as ‘the beans in the
Dunn fields.’
“When the Dunfield beans were brought from Purdue,
the Mid-State Association was organized by a group of farsighted farmers of Hendricks county, who saw the need to
standardize beans, and to produce true to type. They agreed
to produce none but Dunfields, and to go through every row
on every field and destroy any plant of off-colored bloom or
stem. This they have done faithfully, and are producing beans
of superior type, seed of best quality, which cannot be sold
unless it meet their requirements. Harvesting machinery is
thoroughly cleaned before Dunfields are threshed by them,
and inspection by Purdue for certified seed is made in each
field each year.”
Photos show: (1) Adrian Parsons, Indiana’s pioneer
soybean grower. (2) J.B. Edmondson, President of the MidState Soy Bean Growers Assoc. (3) Frank Hanna, wearing a
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Ben Hogan-style golf cap.
1324. W.F.K. 1927. Oats don’t pay–Grow soybeans: W.E.
Riegel, who has quit growing oats, says soys are a profitable
crop. Prairie Farmer 99(13):3. March 26.
• Summary: “With high farm-operating costs to meet, it
is time for farmers to look for a crop to replace oats in the
rotation. Soybeans are the best suited for this purpose,
according to W.E. Riegel, Master Farmer of Champaign
county, Illinois. Riegel discontinued the growing of oats in
1914. Since that time he has devoted a considerable part of
the farm acreage to soys.”
“On most farms in Champaign county, the yields run
from 14 to 25 bushels. Many of our farmers are growing
beans for the commercial markets and are now getting $1.25
a bushel. Wheat is worth about the same price. The returns
from the two crops are therefore about equal. The soys have
the distinct advantage that they are not susceptible to injury
from the chinch bug and Hessian fly.”
“The bean we have found to be the best for general
purpose is the Manchu. This is a better bean than the
Midwest for us. A selection of the Manchu known as the
Morse Manchu is even better and will probably be grown
quite generally in this community.”
A small oval portrait photo shows Mr. Riegel. Note:
This is the only document seen (Dec. 1998) that mentions the
soybean variety Morse Manchu.
1325. Burleson, D.J.; McClelland, C.K. 1927. Soybeans.
Arkansas Agricultural College, Extension Circular No. 230.
8 p. March.
• Summary: Contents: Introduction. Varieties: Adaptations
of varieties, Laredo (most popular variety for Arkansas
as a whole), Virginia, Mammoth Yellow, Otootan, Biloxi.
Cultural methods: Preparation (of the land), planting, drilling
with grain drill vs. in three foot rows (“To avoid cultivation,
the beans may be drilled ‘solid’ with an ordinary oat drill...”),
planting with corn, effect of soybeans in corn, yields of
soybean forage in corn, rates of planting / seeding, dates of
planting, inoculation, fertilizers, grazing, time to cut for hay,
curing hay, yields of hay, harvesting seed, yields of seed, soil
improvement.
“More than 800 varieties have been introduced and
tested in different sections [regions] of the United States.”
Only about 40 varieties are now being grown. Address: 1.
Extension Agronomist; 2. Asst. Agronomist. Both: Little
Rock.
1326. Burlison, W.L. 1927. Better varieties cut production
costs. Prairie Farmer 99(14):3, 16-17. April 2.
• Summary: The item most neglected by farmers is the
importance of good seed. Poor varieties lead to poor profits.
Proper section of varieties is particularly important when
growing soybeans–which have spread in popularity even

more than sweet clover and alfalfa. The Illinois experiment
station has tested dozens of soybean varieties. A table titled
“Average yields of soybean varieties tested during 1925
on the University south farm” lists the following varieties:
A.K. 3 (Illini), A.K. 2, Dunfield, Aksarben, Wea, Ebony,
Wilson 5 [Wilson-Five], Hoosier, Midwest, Mikado, Peking,
Lexington, Arlington, Wisconsin Black, Elton, Hong Kong,
A.K., Haberlandt, Morse, Illinois 13-181, Manchu, Virginia,
Hamilton, Hurrelbrink, Columbia, Ito San, Black Eyebrow.
For each variety is given the yield of seed (bushels/acre) or
straw (tons/acre) in the Northwest rotation (corn, soybeans,
potatoes, corn, soybeans, potatoes, alfalfa–6 years) or the
South-Central rotation (corn, corn, corn, soybeans–4 years).
The four varieties with the highest seed yields in the
Northwest rotation were A.K. 3 (Illini) 50.9 bu/acre, A.K.
2–48.2, Dunfield 37.5, and Aksarben 35.6 bu/acre. Note
the great superiority of the Illini variety, which has been
developed by the Illinois experiment station.
The four varieties with the highest seed yields in the
South-Central rotation were Hong Kong 30.3 bu/acre, A.K.
28.3, Haberlandt 27.5, and Morse 27.2 bu/acre. Note that
these yields are all lower than the lowest on the Northwest
rotation. A small oval photo shows Dr. Burlison. Address:
Univ. of Illinois.
1327. Blauser, I.P. 1927. Field tests on the combine in
Illinois. Agricultural Engineering 8(4):88-89. April.
• Summary: There are presently 60-70 combines in Illinois;
one year ago there were only 12. Manchu variety soybeans
are now widely grown in Illinois. A photo shows a MasseyHarris combine pulled by a Chase tractor. Address: Instructor
in farm mechanics, Univ. of Illinois.
1328. Garver, Samuel. 1927. Forage crops and their culture
in Northern Nebraska and the Dakotas. Farmers’ Bulletin
(USDA) No. 1511. 46 p. April. See p. 6-7, 19-22.
• Summary: The section titled “Legumes” (p. 6-7) states
that soy beans are one of the “leguminous crops of greatest
economic promise in this region.” Directions for planting soy
beans are given.
A long subsection titled “Soy beans” (p. 19-22)
discusses their basic uses, varieties, place in the cropping
system, time, rate and depth of sowing, cultivation, hay and
silage production, and seed production.
“The soy bean is grown for both pasture and seed
production in the more humid parts of eastern Nebraska and
eastern South Dakota, but in southeastern North Dakota its
use is confined largely to pasturage. It may also be grown
with a fair degree of success under the more favorable
conditions in adjoining dry-farming districts.”
“Varieties: Thirty-nine introductions of soy beans were
under test at the Redfield station [in northeast central South
Dakota] in 1914 and 1915, and of this number 12 have been
retained as promising. The average seed yields per acre
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of the better-known varieties for 12 years are as follows:
Mandarin, 11.7 bushels; Pinpu, 11.4 bushels; Manchu, 12
bushels; Aksarben, 11.4 bushels. The Wisconsin Black is the
earliest maturing variety tested. It is black seeded, matures in
about 100 days, and ordinarily may be grown safely for seed
as far north as southern North Dakota.
Photos show: (1) A field of soybeans with farm houses
and a barn in the background. (2) “A mixed sowing of soy
beans and corn in wide rows furnishes pasture and silage of
exceptional quality.” Address: Assoc. Agronomist, Office of
Forage Crops, Bureau of Plant Industry.
1329. Morse, W.J. 1927. Soy beans: Culture and varieties.
Farmers’ Bulletin (USDA) No. 1520. 34 p. April. Revised
1939 and 1949. Supersedes Morse 1918b. The Soy Bean.
USDA Farmers’ Bulletin No. 973. [36 ref]
• Summary: Contents: History of the soy bean. Climatic
adaptations. Soil preferences. Varieties: Descriptions
of varieties (59 varieties and 44 synonyms). Varieties
recommended for different areas. Preparation of seed
bed. Fertilizers. Inoculation. Time of seeding. Methods of
seeding. Rate of seeding. Depth of seeding. Cultivation. Soy
beans in rotations. Soy beans in mixtures: Soy beans and
corn, cowpeas, Sudan grass, millet. Insect enemies of soy
beans: Grasshoppers, blister beetles, Mexican bean beetle,
other beetle enemies, leaf hoppers, army worms and other
caterpillars, the green clover worm, chinch bugs. Diseases
of the soy bean: Bacterial blight, bacterial pustule, mosaic,
fusarium blight or wilt disease, stem rot, pod and stem blight,
sunburn, downy mildew, anthracnose, root knot (caused by
a tiny eelworm or nematode, Heterodera radicicola). Other
enemies of soy beans (rabbits, woodchucks).
The soy bean is “also called the soja bean, the soya
bean, and in North Carolina the stock pea.” “Previous to
1908 the trade in soy beans was largely confined to oriental
countries, particularly China, Manchuria, and Japan. Since
that time the value of the soy bean and its products has
gradually been realized in other countries, and during the
last decade they have attained considerable importance in
the world’s commerce. At the present time the soy bean is
cultivated principally in China, Manchuria, Japan, Chosen
(Korea), and the United States, but it is also of more or less
importance in northern India, Indo China, and the Malayan
Islands. Soy beans are grown also in Italy, France, southern
Russia, Hungary, Hawaii, Egypt, South Africa, and in a
few countries of South America, but the acreage in these
countries is very limited.
“The soy bean was introduced into the United States as
early as 1804 and for several decades was regarded more as
a botanical curiosity than as a plant of economic importance.
Since 1890 nearly all of the State Agricultural Experiments
have experimented with soy beans and many bulletins have
been published dealing wholly or partly with the crop.”
“The soy bean has been used mainly for forage purposes

in the United States, but as a forage crop alone it would not
likely become one of the major field crops. The acreage
in soy beans has increased very rapidly during the last
decade. Previous to 1917 considerably less than 500,000
acres were grown. In 1924 there were more than 2,500,000
acres, of which 1,000,000 were grown for hay, 932,000 for
pasture and silage, and 613,000 for the production of seed.
More than 10,000,000 bushels of soy-bean seed and about
1,360,000 tons of soybean hay were produced in 1924.”
The 103 soy bean varieties and synonyms described
on pages 5-11 are as follows (in alphabetical order): A.K.,
Aksarben, Arlington, Austin, Banner–same as Midwest,
Barchet, Biloxi, Black Beauty–same as Ebony, Black
Eyebrow, Black Sable–same as Peking, Bopp–same as
Chernie, Brown–same as Mammoth Brown, Chernie,
Chestnut, Chiquita, Columbia (from China), Columbian–
same as Columbia, Dixie, Dunfield, Early Brown, Early
Green–same as Medium Green, Early Virginia Brown–same
as Virginia, Early Wilson–same as Wilson, Early Wisconsin
Black–same as Wisconsin Black, Early Yellow–same as Ito
San, Easycook (from Shantung province, China in 1894),
Ebony, Elton, Essex–same as Peking, Extra Early Black
Eyebrow–same as Black Eyebrow, Extra Select Sable–same
as Peking, Giant Brown–same as Mammoth Brown, Goshen
Prolific, Green–same as Medium Green, Guelph–same as
Medium Green, Habaro, Haberlandt, Hahto (“Introduced
under S.P.I. No. 40118 from Wakamatsu, Japan, in 1915. It
is commonly known in Japan as ‘dove killer,’ and is said to
be used boiled in the green stage... Especially valuable as
a green vegetable bean when three-fourths to full grown”),
Hamilton, Herman, Hollybrook, Hongkong, Hoosier, Illini,
Ilsoy, Indiana Hollybrook–same as Midwest, Ito San, Jet,
Laredo, Large Brown–same as Mammoth Brown, Large
Yellow–same as Mammoth Yellow, Late Yellow–same as
Mammoth Yellow, Lexington, Mammoth–same as Mammoth
Yellow, Mammoth Black–same as Tarheel Black, Mammoth
Brown, Mammoth Yellow, Manchu, Manchuria–same as
Pinpu, Mandarin, Medium Early Green–same as Medium
Green, Medium Early Yellow–same as Ito San, Medium
Green, Medium Yellow–same as Midwest, Merko, Midwest,
Mikado, Minsoy, Mongol–same as Midwest, Morse,
Ogemaw, Ohio 9035–same as Hamilton, Old Dominion,
Otootan, Peking, Perley’s Mongol–same as Midwest, Pinpu,
Red Sable–same as Peking, Roosevelt–same as Midwest,
Roosevelt Medium Early Yellow–same as Midwest, Royal–
same as Wilson Five, Sable–same as Peking, Shanghai–same
as Tarheel Black, Sooty, Southern–same as Mammoth
Yellow, Southern Prolific, Soysota, Tarheel–same as Tarheel
Black, Tarheel Black, Tarheel Brown–same as Mammoth
Brown, Tokyo, Virginia, Virginia Early Brown–same as
Virginia, Wea, White Eyebrow, Wilson, Wilson-Five,
Wisconsin Black, Wisconsin Early Black–same as Wisconsin
Black, Wisconsin Pedigreed Black–same as Wisconsin
Black, Yoko–same as Yokoten, Yokoten, Yellow–same as
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Mammoth Yellow.
Note 1. This is the earliest document seen (Nov. 2020)
that mentions the soybean varieties Black Sable, Early
Virginia Brown, Extra Early Black Eyebrow, Giant Brown,
Large Brown, Tarheel Brown, Virginia Early Brown, or
Wisconsin Pedigreed Black.
Note 2. This is the earliest document seen (Nov. 2020)
which states that Black Sable is the same as Peking, or that
Brown, Giant Brown, Large Brown, and Tarheel Brown are
the same as Mammoth Brown, or that Early Green is the
same as Medium Green, or that Early Virginia Brown and
Virginia Early Brown are the same as Virginia, or that Early
Wisconsin Black and Wisconsin Early Black and Wisconsin
Pedigreed Black are the same as Wisconsin Black, or that
Extra Early Black Eyebrow is the same as Black Eyebrow,
or that Mammoth Black is the same as Tarheel Black, or that
Yellow is the same as Mammoth Yellow.
Photos show (unless otherwise stated): (1) A typical soybean plant growing alone. (2) “Outline map of the United
States showing by numerals the areas to which the soy bean
is especially adapted. The varieties suited to the various areas
for different purposes are discussed on page 11. Outside
the unnumbered areas the soy bean either can not be grown
profitably or it is in the experimental stage.” A vertical line
shows that the soybean grows east of the 99th meridian. The
area east of this line is divided into 5 zones by 4 lines parallel
to the latitudes. Soybeans can also be grown in small parts of
Arizona, New Mexico, and California, where extremely hot
weather prevails during the period when the seed is forming.
(3) Roots of a soy-bean plant showing abundant development
of nodules.
(4) Soy beans and corn planted in alternate rows; two
men and waist-deep among the plants. (5) “The ordinary
grain drill may be used for sowing either in rows or in close
drills.” It is pulled by horses and a man, seated on top,
is looking backward. (6) Seeds of the 22 more important
varieties of soy beans now grown in the United States
showing the wide range in the size of the seed. Soybeans
range from 1,250 seeds to the pound for the Hahto (large) to
9,950 seeds to the pound for Barchet.
(7) “The rotary hoe is an excellent implement for either
solid or row plantings.” This one is pulled by two horses; a
man is seated on top. (8) “Soy beans seeded in the same row
with corn. They are more generally grown with corn than
with any other crop.” A man is standing in front of the tall
plants. (9) “A field of soy beans and Sudan grass grown in
mixture for hay.” (10) Roots of a soy-bean plant showing
galls caused by the nematode Heterodera radicicola.
Address: Agronomist, Office of Forage Crops, Bureau of
Plant Industry, USDA, Washington, DC.
1330. Burger, A.A. 1927. Strayer grows soys: A twelve-year
experience. Successful Farming 25(5):5, 28. May.
• Summary: “Twelve years ago [i.e., in about 1915] the

soybean was first being generally introduced in the cornbelt.
At that time Bert Strayer of Black Hawk county, Iowa,
secured some black eyebrow [Black Eyebrow] seed and
the results were so satisfactory that he has been growing
soybeans ever since. With him the acreage has increased
every year until he is now recognized as one of the largest
growers of soybeans in the state. Last year on his quartersection farm he grew 60 acres of beans. Soybeans are a
favorite crop with Strayer because they are easy to grow and
handle, because they make a high protein feed, and because
they are nitrogen-gathering, soil-enriching plants. The crop
has been so satisfactory that it has entirely replaced the corn
crop. Bert says that it pays him better to grow soys and buy
his corn.”
Soys add nitrogen to the soil, but not quite as much
as clover, alfalfa, or sweet clover–nor is the soybean root
system so extensive. The soybean gathers nitrogen by means
of nodules on the roots, and adds both nitrogen and humus
to the decaying roots, stems, and leaves that are left on the
ground. Last year Strayer grew both oats and barley after
soys; they grew taller and ranker, had a deeper green color,
and yielded 5-10 more bushels per acre. “Such results have
been recorded for twelve years; soys are practically the only
legume grown on the farm, yet the land is becoming more
fertile and larger crops are grown every year.” Strayer’s
average soybean yield on his 60 acres last year was 25
bushels per acre.
He has tried a great many different soybean varieties.
Last year he grew black eyebrow, Manchu, and Dunfield.
Details of how Strayer cultivates and harvests soybeans are
given.
Photos show: (1) Two horses pulling a weeder, which
gives young soybeans a good cultivation. (2) A man wearing
a hat standing in a field of soybeans “that will give a good
yield of hay.” (3) A close-up of soybean seeds.
Note: This is the earliest document seen (March 2008)
that mentions Bert Strayer, or any member of the Strayer
family of Iowa, in connection with soybeans.
1331. Wand, F.A. 1927. Soil and the soybean special. Staley
Journal (Decatur, Illinois) 10(11):10-11. May.
• Summary: “The Illinois Central Railroad company, cooperating with the A.E. Staley Mfg. Co. and the University
of Illinois, operated a Soil and Soybean special train over
the company lines in Illinois from March 28 until April 16
[1927]. The train made 105 scheduled stops at towns located
on the Illinois Central lines, from Freeport and Galena in the
northern part of the state to Mounds and Metropolis in the
southern part.
“The special was made up of six cars; an office car
containing eating and sleeping quarters for the officials who
were in charge of the train, a car containing an exhibit of
soybean products prepared at the Staley plant in Decatur,
a car containing a soil, soybean and European Corn Borer
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exhibit prepared at the University of Illinois, two motion
picture cars and a lecture car.
“According to H.J. Schwietert, general development
agent of the Illinois Central, the train was operated to
encourage farmers to grow more soybeans. The Illinois
Central officials believe the results obtained justified the
operation of the train; 33,939 people passed through the train
during the period of operation. The total distance traveled
was 2,478 miles.”
“The soybean exhibit car contained 34 by-products of
soybeans, prepared at the Staley plant under the direction
of Howard File, chief chemist. The products were displayed
in large glass jars along with varieties of soybeans best
adapted to Illinois soil and climatic conditions. The four
market grades of soybeans, prepared by Government
inspectors, were also shown. Placards showing the feeding
value of soybean hay, soybean oil meal, fertilizing value
of soybean straw, imports of soybeans and by-products,
increase in the Illinois soybean acreage in recent years, and
the varieties of soybeans most valuable for manufacturing
purposes, furnished a background for the glass containers
of by-products. A number of transparent pictures, placed
below the products and showing the planting, cultivating,
harvesting, grading and manufacturing of soybean products,
caused much favorable comment. In the center of the car a
house painted with soybean oil paint, was shown... A feature
of special interest in the soybean car was a five gallon glass
bottle containing approximately sixteen quarts of soybeans
of the Mammoth Yellow variety. The guests were given cards
and requested to place their names and addresses on the card
and estimate the number of soybeans in the bottle; the prize
being a 50-ton car of limestone furnished free of charge by
the Illinois Central.”
“Before passing on through the train the guests were
urged to accept circulars describing machinery for planting,
cultivating and harvesting soybeans. A large number of
Staley circulars containing a list of products manufactured
from soybeans were distributed in that manner.
“The soil exhibit car was prepared under the direction
of Dean H.W. Mumford of the College of Agriculture
of the University of Illinois. The car contained three
complete exhibits, the first being a soil laboratory where
a large number of samples of soil were tested for farmers.
Methods of soil treatment were also shown. The second
was a soybean exhibit showing the varieties of soybeans
and boxes containing soybeans growing in rows planted
with wheat drill and also planted in rows 28 inches apart
with corn planter. The third exhibit showed the damage
that is being done to our corn crop by the European Corn
Borer and recommended control methods. The soil and
soybean exhibits were handled by members of the Agronomy
Department of the College of Agriculture, while the Corn
Borer exhibit was handled by the Department of Natural
History.

“Professor J.C. Hackleman of the College of Agriculture
was in charge of the soybean exhibit.”
“The two motion picture cars were operated by
P.R. Farlow and George Lierly of the Illinois Central
Development Department. The first car was used for showing
two reels of motion pictures on soybean culture, while the
second car was used for showing pictures of corn borer
control methods... The lecture car was used most extensively
in southern Illinois, and was handled by speakers from
Southern Illinois State Normal University at Carbondale.”
“The Staley company was represented on the train by
Frederick Wand, soybean expert.”
Note 1. This is the earliest document seen (Feb. 1998)
that clearly describes the use of a special train by a railroad
company to promote soybeans and soy products in the USA.
Note 2. This is the earliest document seen (June 2000)
published in the Staley Journal which was published from
June 1917 to 1964 by the A.E. Staley Mfg. Co. in Decatur,
Illinois. As of April 1993, according to Jill, the Staley
librarian, The full set is available only on microfilm in
“Corporate Records,” a Quonset hut about 30 miles from
Decatur. The Decatur Public Library also has some issues–a
broken set.
Note 3. This is the second earliest document seen
(Nov. 2004) that mentions motion pictures about soybeans.
Nothing else is known about the two motion pictures on
soybean culture. Address: A.E. Staley Mfg. Co., Decatur,
Illinois.
1332. Arnold, H.C. 1927. Agricultural Experiment
Station, Salisbury. Annual report of experiments, 1925-26
(Concluded). Rhodesia Agricultural Journal 24(7):740-56.
July.
• Summary: “Soya beans.–Trials with these were continued
this year, and have proved more successful than last season.
Better stands were obtained and the weather was more
favourable, which, coupled with a dressing of six tons per
acre of farmyard manure, resulted in an increase of 100 per
cent. on the previous season’s yields.” O-too-tan [Otootan]
proved itself superior to other varieties again this season
with a yield of nearly 5 bags of seed to the acre (1 bag = 200
lb). Yet this yield is not economically viable at the present
market value of 8 shillings per 100 lb. “Nevertheless, stock
owners might find in it a profitable crop for its hay, which,
when well cured, is much relished by stock, and its value as
feed is equal, if not superior, to that of clover or lucerne.”
Address: Manager, Salisbury Agric. Exp. Station.
1333. Coker, D.R. 1927. The relation of plant breeding
to agriculture. Proceedings of the American Soybean
Association 1:164-67.
• Summary: “I have chosen for my subject tonight ‘The
Relation of Plant Breeding to Agriculture’ because my long
experience as a plant breeder and farmer indicates to me

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 618
that plant breeding, where properly utilized, is one of the
most powerful factors for agricultural production and profits
and that few in the agricultural world today have a full
conception of its importance and possible benefits. We are
all more or less familiar with two great laws of nature, the
law of variation and the law of heredity. We know that nature
never absolutely duplicates herself in plants or animals and
that frequently wide and sometimes inexplicable variations
occur within a family of plants or animals. We also know that
the progeny of any plant or animal will resemble its parent or
parents in many particulars. These laws impose the necessity
of a system of breeding upon all enlightened producers of
plants and animals and make it certain that the work of the
breeder, when scientifically pursued, will result in greater
production, greater uniformity of product and greater net
profit.
“The recognition of the necessity for systematic and
constant selection of superior individuals for breeding
purposes is practically universal among producers of
animals. The same, however, is not true of the producers of
plants to anything like the same extent. The splendid work
in plant breeding which has been done on many crops by the
experts of the Department of Agriculture, by many of the
state experiment stations and by a few private breeders has of
course been extensively utilized in certain sections and has
there become a potent factor for agricultural profits. There
are large sections of the country, however, where the work of
the scientific plant breeder has made very little impression,
and this is especially true of the South. I think I can truthfully
say that in no section of the United States have a majority
of the growers of annual crops produced from seed attained
to a full realization of the importance and profitableness of
maintaining and utilizing a system of scientific breeding as a
constant and indispensable part of their farm practice.
“One has only to inspect a properly conducted plantto-row test of almost any kind of crop to realize that
plant breeding conducted with scientific precision must
be extremely profitable in agricultural production. If all
the members of this Association will take their earliest
opportunity to visit some well conducted plant breeding test
of soybeans, small grains, corn, cotton or almost any other
crop when the test is approaching maturity they cannot fail
to note wide variations in many different plant characters in
the different rows. Some of the most easily noted variations
will be found to be height, and breadth of the plants, type
and size of leaf, earliness or lateness of maturity and type
and arrangement of fruit. Variations in cold resistance and
in resistance to certain diseases may also be noted in certain
kinds of plants.
“Any plant breeder will tell you that the variation in the
production of the seed of a hundred plants of a given variety
of almost any annual economic crop will seldom or never run
less than 10 percent above or below an average mean and it
is no unusual thing for variations of 50 percent to be noted.

One does not need to await the completion of well conducted
plant-to-row tests to be certain that valuable results will be
obtained, for it is unthinkable that the numerous observable
variations in the progeny rows will all turn out a product
equal in quantity and value.
“I have with me photographs showing easily observable
variations in single plants and also in plant-to-rows. The
soybean photographs were taken especially for this occasion
and are of a set of progeny rows all of which are descended
from a single hybrid plant of Mammoth Yellow or Laredo
selected several years ago. I also have with me various
packages of seed from individual plants of this hybrid
which shows wide variations in color, size and shape, and
variety test records indicating distinct superiority in certain
new pedigreed strains. The experience of my organization
in breeding soybeans and in testing different varieties and
strains has been more limited than our work in other lines
but has been sufficient to indicate, wonderful possibilities
in variety testing for the discovery of those varieties best
adapted to a given section and in plant breeding for the
further improvement of these varieties when discovered.
“I should advise this Association, as the means of
making the greatest possible contribution to the soybean
industry, to promote extensive testing in each producing
section of all the known varieties of soybeans and then to
encourage some intelligent grower in each locality to begin
a system of selection and plant-to-row breeding of each
variety which proved to be adapted to his section. The only
encouragement which is worth while to the breeder is to
watch the progress of his work and to see that he is able to
dispose of the seed of his improved strains at prices which
will prove profitable.
“There have been many instances where plant breeders
have perfected new and improved varieties of economic
plants and have then been unable to secure a sufficient
recognition of their value to enable them to continue the
breeding, production and distribution of these valuable
strains.
“I do not think there is a greater contribution that
can be made to the general agricultural prosperity of the
country, and especially to the agricultural prosperity of the
South, than in the promotion of a knowledge of what real
plant breeding means and could accomplish for agriculture.
When every farmer in the United States becomes thoroughly
conversant with the basic principles of plant breeding
and adopts plant breeding, or the utilization of the best
products of the plant breeder, as an indispensable part of his
procedure, we will see a great increase in the quality, yield
and saleability of many of our agricultural products. It is
also not too much to expect that agricultural profits on the
majority of our farms will be at least doubled, for an increase
of 10 percent or more in yield and quality by constantly
utilizing the best pedigreed stock for seed purposes is to be
conservatively expected; and a 10 percent increase in the
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gross out-turn will, on the basis of recent agricultural profits,
certainly accomplish more than 100 percent increase in net
profits.
“The day has passed when a success can be made in any
form of agriculture by the old fashioned hit or miss methods.
Successful agriculture is today one of the most highly
specialized pursuits–in fact only a specialist can hope for
conspicuous success.
“Large sections of the agricultural world today are
failing to grow a maximum production of maximum quality
at a minimum price and we may call this the great crime
that the average farmer is committing against the industry.
The nation, it is true, is handicapping agriculture by unduly
favoring manufacturing, transportation and union labor at
its expense. The Soybean Association and others of its kind
might well cooperate for a study of the whole question of the
condition of American agriculture and present the findings
and proposed remedies to Congress and to the country
at large in a manner which would command respect and
demand equality for this great basic, underlying industry.”
Address: Hartsville, South Carolina.
1334. Morse, W.J. 1927. The present outlook of the soybean
industry in the United States. Proceedings of the American
Soybean Association 1:167-71. Eighth annual field meeting.
Held 9-12 Aug. in North Carolina.
• Summary: “In 1907, the soybean was considered but a
minor crop in America, less than 50,000 acres being devoted
to its culture. North Carolina had the largest acreage at that
time, and produced at least 90 per cent of the seed, possibly
more.”
Note: This is the earliest document seen (May 2008) that
gives statistics for soybean production in the USA before
1909. It is also the earliest document seen (May 2008) that
mentions the number “50,000 acres” in connection with the
year 1907–statistics that were repeated by many subsequent
publications. Yet we have been unable to find Morse’s source
for these earliest baseline statistics. He may have somehow
derived the figures from those in: U.S. Department of
Commerce, Bureau of the Census. 1913. Thirteenth census
of the United States taken in the year 1910. Volume V.
Agriculture, 1909 and 1910.
“Not more than six varieties were being grown [in
America]. The most important of these were the Mammoth
Yellow, Ito San, Ogemaw, and Medium Green, varieties
limited as to soil and climatic conditions, and also as to
purpose. At this time, it seemed unlikely, to all except a few
soybean enthusiasts or ‘soybean cranks’ as they were then
called, that the soybean would ever amount to much more
than a minor or emergency crop. Several experiment stations
had conducted tests with the crop as pasture, hay and silage,
and with the seed as a concentrated feed... One soybean
enthusiast, the late Dr. C.V. Piper, then Chief of the Office
of Forage Crops, United States Department of Agriculture,

had a remarkably clear vision of the great potential value
of the soybean as a major crop in American agriculture.
After studying the soybean in the Orient, it seemed to Dr.
Piper that more and better varieties were essential to meet
the widely diverse conditions found in the United States...
Through the Office of Foreign Plants, therefore, numerous
introductions were made from the soybean regions of China,
Manchuria, Korea, and Japan. Additional introductions
and numerous tests indicated the wisdom of Dr. Piper’s
conclusions. The introductions were found to be adapted to
wider ranges of soil and climatic conditions. The new and
varied uses of the crop stimulated new and greater interest in
possibilities, and the soybean’s march of progress was on.
“Moving forward slowly through the years with new
varieties, increased acreage, wider interest, greater utilization
of crop and by-products, its safety and dependability under
adverse conditions, more efficient methods of planting,
cultivating and harvesting, its availability as a relief crop (as
in the recent Mississippi flood area in the South and in the
corn-borer infested territory in the North), the lowly soybean
of 1907 has risen to the rank of a major crop in 1927.
“In 1926, the acreage of soybeans for all purposes
was estimated at more than 3,000,000 acres and the seed
production at about 148,000,000 bushels. At present (1927),
all states east of the Mississippi River are growing soybeans
and with yearly increasing acreages. Moreover, the states
bordering the west bank of the Mississippi are greatly
increasing their soybean acreage. For 1927, the average
increase of soybean acreage over that of 1926, is estimated at
about 20 percent.
“Let us consider the forage outlook in the United States.
The soybean undoubtedly will be utilized primarily for
forage purposes, and by forage purposes is meant as hay,
pasture, ensilage, and soilage. In 1924 (we have no later
statistics), more than 1,500,000 tons of soybean hay were
produced, nearly doubling the production of 1922. No figures
are available as to acreage devoted to pasturage and ensilage;
but, you of the states producing soybeans know that a very
considerable part of the soybean acreage of your state was
devoted in 1924 to these two purposes. For instance, Illinois,
with a total soybean acreage in 1924 of 747,000 acres, had
only 90,000 acres for seed production. North Carolina had
a total acreage in 1924 of 255,000 acres of which 120,000
were for seed. For forage purposes, soybeans are increasing
in favor on the farms of the North, South, East and West.
Without a doubt, as hay, pasturage, and ensilage, soybeans
will be used more and more in the farming systems of
America.
“Seed production has become a very important and
profitable industry in many sections. During the past few
years, the growers in certain sections have been confronted
in the fall with the surplus-seed problem. Before the passing
of the next planting season, however, first-class seed for
planting has been at a premium, and during the past two
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years (1926 and 1927), there has been an acute shortage in
some sections of seed of desirable varieties. Commercial
possibilities today offer a potential outlet for a supply above
seeding requirements, many times the size of the present
surplus. Several oil mills are now crushing domestic-grown
soybeans for oil and oil meal in the Southern and Western
States, and many others are being equipped for this purpose.
Complaint is often made that oil mills pay too little for
seed, making seed production for this purpose unprofitable.
We must take into account, however, that the soybean is a
legume. We must consider the fertilizing value, the feeding
value of the straw, and not expect too much in comparison
with other standard crops. Let us be fair with this oil-mill
industry, and forget the high prices for seed which have
prevailed with the introduction of new varieties and the large
increase in acreage. To me, the production of soybean seed
for oil and oil meal appears to be one of the bright spots in
the future of the soybean which will firmly establish it as a
major crop.
“Increasing imports of soybeans, soybean oil, and
soybean cake from China and Japan, in spite of a tariff on the
beans and oil, indicate a ready market for these products in
the United States. Soybean oil is a strong competitor of other
vegetable oils and is used extensively in the manufacture
of butter and lard substitutes, paints, enamels, waterproof
goods, rubber substitutes, linoleum, and edible oils; and
constantly new uses are being found for this valuable oil.
Soybean oil meal is a valuable concentrate for all kinds
of livestock. Oil meal is also valuable as a flour, and is
extensively used in the manufacture of glue, of buttons,
etc. The following table shows the increasing demands for
soybean products through imports for the past five years.
This table, “Soybeans, soybean oil, and soybean cake
imported into the United States, 1922-1926 inclusive,”
shows that imports of soybean oil ranged from 9.1 million lb
in 1924 to a high of 41.7 million lb in 1923. Soybean cake
ranged from 4.2 million lb in 1922 to a high 47.1 million lb
in 1924. Imports of soybeans ranged from 3.5 million lb in
1922 to a high 4.2 million lb in 1924.
“Soybean seed is employed for various other purposes
and its uses, no doubt, will further increase. There are
established in the United States several factories for the
manufacture of soy sauce, which in previous years was
imported in large quantities from China and Japan. There are,
also, a large number of food factories using soybean seed in
the manufacture of special foods. And we must not overlook
the value of soybean seed as a highly valuable stock feed,
relished by all kinds of farm stock. Practical experience and
extensive tests by experiment stations have indicated the
value of soybean seed as a home-grown concentrate.
“No doubt, most of you will recall that soybean
bulletins of a few years ago told you that the ordinary farm
equipment was all that was necessary to produce a crop of
soybeans. Today, however, after extensive experiments, we

have more efficient and economical methods of planting,
cultivating, harvesting and marketing the crop. In the
matter of machinery, we have soybean seed drills, soybean
cultivators, and soybean harvesters. Just a word concerning
harvesters, of which we have several types adapted to
various conditions. There is the beater type for rows and for
broadcast beans, and these have gradually brought about the
combine harvester, now used successfully in the Western
States.
“Further brightening the path of the soybean is the
extensive work of experiment stations. Nearly all state
experiment stations (and the United States Department
of Agriculture) are engaged in various tests with regard
to variety testing, breeding work, feeding experiments,
inoculating, fertilizing, methods of culture and harvesting,
and in greater utilization of the soybean and its products.
From this review of experimental and other work during a
score of years, I think you will quite agree that the outlook
is decidedly bright for the soybean, and that, through the
efforts of the American Soybean Association, we must keep
this work going, and place the soybean where it belongs–in
the ‘King’ row with King Corn and King Cotton.” Address:
USDA, Washington, DC.
1335. Parker, F.W. 1927. Soil phosphorus studies: III. Plant
growth and the absorption of phosphorus from culture
solutions of different phosphate concentrations. Soil Science
24(2):129-46. Aug. See p. 139. [14 ref]
• Summary: Experiment 4, “Soybeans grown in culture
solutions,” describes (p. 139, with a table) how Laredo
variety soybeans were grown at different concentrations
of phosphate from 0 to 10 parts per million (ppm). A
concentration of 0.5 gave the maximum growth, but 2.00
ppm gave the greatest dry weight of plant tops plus roots.
Address: Alabama Agric. Exp. Station.
1336. Winters, R.Y. 1927. The soybean’s contribution to
North Carolina agriculture. Proceedings of the American
Soybean Association 1:187-90. Eighth annual field meeting.
Held 9-12 Aug. in North Carolina.
• Summary: Contents: Introduction. The soybean as a money
crop. A legume in the rotation. A source of feed (and total
hay acreage). Future of soybeans.
“Just when the soybean came to our state is not
recorded. Those most familiar with its history place the time
at approximately fifty years ago [i.e., about 1877]. One of the
first authentic records of its growth in the state was written
by Dr. Chas. W. Dabney, Jr., in the annual report of the State
Agricultural Experiment Station for 1882. In his discussion
of varieties grown at that time, the following is of interest:
“’Between varieties the yellow bean (palinda) [sic,
pallida], the brown bean (castanea) and the black, round bean
(astroperma) [sic, atrosperma], there is really little difference.
The yellow bean has been the most popular, however, and
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is said to be a little heavier than the other varieties. This the
variety we have tried in North Carolina’
“The above descriptions would naturally lead one
to believe that he was discussing our old stand-bys, the
Mammoth Yellow, Mammoth Brown, and Tar Heel Black.”
The soja bean or Japan pea first became a popular crop
in the eastern part of North Carolina. “The introduction
of soybeans into other sections of the state was not
accomplished until the extensive campaign led by Mr. C.B.
Williams in 1916, and following years.” Address: North
Carolina Experiment Station.
1337. Zimmermann, A. 1927. Die Sojabohne [The soybean].
Tropenpflanzer (Der) (Berlin) 30(9):353-77. Sept. [31 ref.
Ger]
• Summary: Contents: Description of the plant. Varieties
(Morse {1927} gave a list of the most important U.S.
soybean varieties. Zimmermann arranges them in two
interesting tables ranging from early to late maturing, and
showing which varieties are used for seed, hay, pasture and
silo. Table 1 {34 varieties} goes from Biloxi to Wisconsin
Black. Table 2 {27 varieties} goes from Barchet from
Medium Green). Climate. Soils. Tillage. Fertilization &
manuring. Bacteria for the root nodules. Characteristics of
the seed. Distance between seeds and seeding rate. Depth
of planting seeds. Subsequent maintenance. Crop rotation
and mixed cultures. Harvest. Pests and diseases. Yields (in
various soybean-growing countries). Chemical composition
of the seed, plant and straw. Utilization. Production.
Page 372: Food uses in East Asia include tofu
(Bohnenkäse, Tofu), soy sauce (Sojasosse, Shoju), miso
(Bohnensülze, Miso), and soymilk (vegetablische Milch).
The pods, which are around 3/4 matured, are also enjoyed as
vegetables or salads [green vegetable soybeans]. Finally, the
seeds, soaked in salt water and roasted, are eaten in the same
way as roasted peanuts [soynuts]. The production of these
products has been described by (among others) Honcamp
(1910) and Fesca (1898).
Page 373: In Germany and Austria, during World War
I, foods were made from soybeans in various factories:
Soy flour (Sojamehl), fresh and dried soymilk (Frisch- und
Trokenmilch), dry cream (Trockenrahm), etc.
In Austria (according to Fürstenberg 1916, vol. I, p.
24) soybeans have long been used as a coffee extender or
substitute. They are also used for the same purpose in the
United States.
Church (1923) investigated closely the Japanese method
for making soy sauce and considers it possible that this
industry could also develop in the United States.
Soybean cake (Sojakuchen) and soybean meal
(Sojamehl, Sojabohnenschrot) are both residues (Rückstände)
left from making soy oil.
1338. Zavitz, C.A. 1927. Forty years’ experiments with grain

crops. Ontario Department of Agriculture, Bulletin No. 332.
98 p. Oct. See p. 36-37, 49-51, 84-87.
• Summary: The section titled “Dates of seeding soy beans”
(p. 36-37) contains a table showing the results of sowing
three varieties (Early Brown, Early Yellow, and O.A.C. No.
211) on four different dates from May 8 to May 28 during
the three years 1924, 1925, and 1926. For each variety is
given the date of maturing and the yield of grain. The highest
yield came from O.A.C. No. 211, sown on May 14 and
matured on Oct. 8; it yielded 27.91 bu/acre.
The section titled “Soy beans, Dent corn and sunflowers
grown alone and in combination for grain and fodder” (p.
49-51) “The highest total yield of green crop per acre was
obtained from the Soy beans, Dent corn and sunflowers
when grown in combination, the average being 18.8 tons or
1.7 tons per acre more than sunflowers when grown alone.”
An interesting phase of this line of investigation is the value
of a combination of Soy beans and Dent corn. The average
7 years for the following crops were: Soy beans, 7.9; Dent
corn, 13.8; Soy beans and dent corn, 13.8. The average for
the 7 years gives exactly the same total weight for corn
alone as for corn and Soy beans combined. The Soy beans
being rich in albuminoids will make a much richer and better
balanced ration for feeding purposes when mixed with corn.
When everything is taken into consideration for grain
production, it is preferable to grow Dent corn and Soy
beans separately rather than in combination. Three acres
of corn and 2 acres of Soy beans would give a greater total
production of each crop than if 5 acres of the 2 crops were
grown in combination.
The section on “Soy beans grown with millets,
sorghums, etc., for fodder (p. 51) notes that in each of the
past two years the O.A.C. 211 variety of Soy bean has been
grown alone and with seven other fodder crops, whose
names are given. The results are unclear.
The section titled “Varieties of Soy beans” (p. 84-87)
states: “We have tested in all fully one hundred varieties of
soy beans, most of them for five years or over. The Early
Yellow variety has been under test for thirty-one years [i.e.,
since about 1896], during which time it gave an average
annual yield of grain per acre of 16.78 bushels, or 1,006.8
pounds. In a twenty-two-year test the average annual yield
of grain per acre was 1,055 pounds for the Early Yellow Soy,
and 950 for the Ito San. In another test, running twenty-two
years, the Early Yellow gave 5.9 and the Ito San 7.5 tons
of green crop per acre per annum. It will be seen that... the
Early Yellow was higher in production of grain and the Ito
San in production of fodder.
“Eight varieties, which have been grown under similar
conditions in each of the past fourteen years. The following
table gives the average results for the fourteen-year period.”
For each variety is given the average height (inches),
weight per measured bushel (lbs), yield per acre of green
fodder (tons), and of grain (bushels by weight). The eight
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varieties are listed in descending order of grain [seed] yield:
Habaro No. 20405 (20.38 bu/acre), O.A.C. No. 111 (19.92),
Tsurunoko (19.91), Early Yellow (19.81), Quebec No. 92
(18.64), Brown (17.94), Ito San (17.30), Medium Green
(13.51).
“The Habaro was imported from the United States
Department of Agriculture at Washington. It was first
introduced in 1906 from Khabarovsk, Siberia. The O.A.C.
No. 111 was obtained through selection work from the Early
Yellow variety, the latter being originally obtained from
Dr. C.C. Georgeson, then connected with the Agricultural
Experiment Station at Manhattan, Kansas. This was one of
the leading varieties imported by Dr. Georgeson from Japan
a few years previous.
“The Tsurunoko variety, third on the list, was started 19
years ago, from 4 ounces of seed obtained directly from the
College of Agriculture, Sapporo, Japan. The Quebec No. 92
was originated by selection by Dr. Leonard S. Klinck, when
in charge of the agronomy work at Macdonald College,
Quebec. The Medium Green has been growing at the College
for a long time, but owing to its late maturity does not give
satisfactory results as a grain producer.”
A second table (p. 85) gives the average yields of fodder
and seed of thirteen varieties grown at the College in the
last five years. These include the eight listed above plus (in
descending order of seed yield): O.A.C. No. 211, Manchu,
Habaro, Minnesota No. 167, Early Soja (Steele, Briggs),
Early Soja (Bruce). The top six varieties in seed yield are:
O.A.C. No. 211 (28.1 bu/acre), Manchu (27.38), Tsurunoko
(26.43), O.A.C. No. 111 (25.97), Habaro (25.97), Early
Yellow (25.82). Note that O.A.C. No. 211 has the highest
average seed yield. “This variety has now been accepted
as eligible for registration by the Canadian Seed Growers’
Association. It is the only variety of soy beans which has
been so honoured.”
The Manchu was imported in the U.S. in 1913 from
Niguta, Manchuria, and was entered into the College tests
in 1922... The Manchu has a black, and the O.A.C. No. 211
what is usually termed a yellow eye. Other than the color
of the eye, both of these varieties are of a beautiful yellow
appearance.”
A table (p. 87) shows 26 varieties of soy beans that
have been under test at the Ontario Agricultural College
experimental grounds in the three years 1924, 1925, and
1926. Those not mentioned above are (in descending order
of seed yield): North’s, Black Ontario, Mandarin, Black
Eyebrow (Jeffrey), Black Manchurian (Jeffrey), Oyaji,
Shiro Kotsubu, Kuro-otsubu aka, Argyle (Jeffrey), Ogemaw,
Hollybrook (Jeffrey), Chagara, Wasa-Otsura, Washe Otuku.
The top eight varieties in seed yield are: O.A.C. No. 211
(1,821 lb/acre), Manchu (1,746), North’s (1,737), Black
Ontario (1734), Mandarin (1,699), Black Eyebrow (Jeffrey)
(1,670), Habaro No. 20405 (1,629), O.A.C. No. 111 (1,618).
“It will be seen that the O.A.C. No. 211 variety stands at the

head of the list in yield of grain, and second highest in yield
of green fodder.”
Photos show: (1) The Field Husbandry Building at
O.A.C. (cover). (2) Soy bean plants growing with Dent corn
for fodder (p. 50). (3) A man standing in an acre plot of
O.A.C. No. 211 Soy Beans grown for grain (p. 86).
Note: This is the earliest document seen (Oct. 2013)
that mentions the soybean variety Black Ontario. Address:
B.S.A., D.Sc., Prof. of Field Husbandry and Director of
Plant-Breeding and Field Experiments, Ontario Agricultural
College, Guelph.
1339. Stark, Orton K. 1927. The protein metabolism of the
soybean. American J. of Botany 14(9):532-47. Nov. Based on
his 1926 PhD thesis, Univ. of Illinois. [28 ref]
• Summary: Contains a review of the literature. Stark found
in the seedlings of Manchu soybeans grown at 20ºC. that the
alpha-amino nitrogen increased from 1.86 per cent of the
total nitrogen at the age of 1 day to 23.2 per cent at the end
of 39 days. In the case of the Midwest variety, the increase
was from 2.1 to 17.8 per cent.
These data indicate that the proteins in the seed are
broken down into amino acids, which are translocated to the
plumules and roots as rapidly as they are formed. Address:
Dep. of Botany, Univ. of Illinois.
1340. Farming in South Africa. 1927. Soya bean as an
alternative summer legume: Useful as a stock-food and a soil
renovator. 2(21):497-98. Dec.
• Summary: Contents: Alternative legumes. Food value
of soya bean. Is a soil renovator. How to inoculate. Useful
varieties. How to plant. When to plant. Fertilizer treatment.
Cultural treatment. Harvesting of seed. Harvesting as hay
or silage. Yield of seed and hay. Reasons why soya beans
should be grown.
In Natal, the cowpea is the traditional summer legume.
But soybeans do better under very sour soil conditions and
during an exceptionally wet season. Trials carried out at the
Cedara School of Agriculture also show that the soybean is
more disease-resistant than the cowpea. The food value of
soya bean lies in its ability, when fed with corn, to increase
the milk yield of dairy stock and to give excellent results
in fattening oxen. The varieties Mammoth, Southern, and
Chinese White are commonly grown in Natal for hay and
silage, yielding 1½ to 2½ tons per acre. Brownie is a prolific
seed producer, yielding up to 12 bags/acre.
Note: This is the earliest document seen (July 2000) that
mentions the soybean variety “Chinese White.”
1341. Herman: New U.S. domestic soybean variety. 1927.
Seed color: Yellow (straw), hilum dark brown.
• Summary: Sources: Morse, W.J. 1927. “Soy beans:
Culture and varieties.” USDA Farmers’ Bulletin No. 1520.
34 p. April. See p. 7-8. “Herman–Introduced by the North
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Carolina Agricultural Experiment Station as Haberlandt No.
38... Seeds straw yellow with dark-brown hilum, about 2,450
to the pound; germ yellow; oil 18.5 %.”
Morse, W.J.; Cartter, J.L. 1937. “Improvement in
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89. For
the year 1937. See p. 1187. Selection by Herman (name of
breeder), North Carolina, 1915.
Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture
and varieties.” USDA Farmers’ Bulletin No. 1520 (Revised
ed.) 39 p. Nov. See p. 10. “Herman.–Selection from the
Haberlandt variety by the North Carolina Experiment Station
in 1915 and first introduced as Haberlandt No. 38. Maturity,
about 135 days; pubescence, tawny; flowers, purple,
appearing in 55 to 60 days; pods, two- to three-seeded;
seeds, straw yellow with dark-brown hilum, about 2,450 to
the pound; germ, yellow; oil, 21.79 percent; protein, 42.22
percent.” Address: USA.
1342. Morse, W.J. 1927. Soy-bean varieties newly developed
for U.S. farms. Yearbook of Agriculture (USDA) p. 676-79.
For the year 1926.
• Summary: “The acreage of soy beans in the United
States increased from about 500,000 acres in 1917 to over
2,500,000 acres in 1924. This enormous increase in the use
made of soy beans in this country has been largely due to
the development of better-adapted varieties. The number of
real or supposed varieties has increased very rapidly in the
United States during the past few years, resulting in much
confusion concerning varietal names and characters. In
many instances disapointment and loss have been caused to
the grower by the lack of reliable information, and the soy
bean brought into disfavor in some localities. At the present
time about 60 varieties of soy beans are handled by growers
and seedsmen in the United States. Varietal names greatly
exceed the number of true varieties, for different varieties
are often sold under the same name and different names are
often applied to the same variety. It is therefore essential
not only to know the name of a desired kind, but also its
varietal characteristics in order to prevent substitution in
purchasing seed. Varieties of soy beans are differentiated
largely by the color and size of seed, though they also differ
in time of maturity, habit of growth, disposition to shatter
their seed, disease resistance, oil and protein content, and in
yield of forage and seed. They vary also in their adaptation
to climate and soil. Some varieties are especially suitable for
fertile land, others for less productive land; some for early
planting, others for late planting; some for a seed crop, others
for forage; some for planting with corn, others for planting
with Sudan grass and sorghum. One may find a few varieties
or even a single variety adapted to the climate of a certain
section which will fill all the local requirements of the crop.
No single factor has greater influence upon the success of the
crop than the selection of the right variety to meet the needs
and the conditions of the section where it is to be grown.

“Only Eight Varieties Grown in 1898: Previous to
the numerous introductions made by the United States
Department of Agriculture, beginning in 1898, there were
not more than 8 varieties of soy beans grown in the United
States, namely, Mammoth Yellow, Ito San, Butterball,
Guelph or Medium Green, Eda, Ogemaw, Buckshot, and
Kingston. All of these varieties were rather limited in
adaptation, and at present the Ito San and Mammoth Yellow
are the only ones grown to any appreciable extent. In 1907,
23 varieties of soy beans were being grown, and of these 15
were introductions made by the department prior to 1905.
Vigorous efforts were inaugurated about 1907 to obtain
additional varieties through consuls, agricultural explorers,
foreign seedsmen, and extensive correspondence with
missionaries and others until in 1909 the department had in
its trials about 200 distinct varieties; by 1913, 400 varieties;
by 1919, 600 varieties, and by 1925, about 1,200 varieties.
“The records of introduction indicate that every Chinese
village has its own distinct varieties. There is no seed trade
in China, consequently local varieties are never widely
disseminated. Undoubtedly numerous varieties are yet
obtainable from the agriculturally unexplored villages of
China, Manchuria, Korea, Japan, and India.
“When new introductions are received they are
thoroughly tested at Arlington Experiment Farm the first
year, and if mixed, single plant selections are made for
the second year’s test. After three years’ work with these
selected strains, those giving the best results in comparison
with standard varieties are disseminated among the State
experiment stations, where they are grown again under
careful observation and test conditions. Finally seed is
distributed among farmer cooperators who assist the
department in its practical field investigations. Varieties that
appear promising in these field trials ultimately are assigned
suitable varietal names and made available for general use
and distribution in the localities to which they are adapted.
“One thousand varieties introduced: During the past
20 years more than 1,000 varieties have been introduced
into the United States from China, Japan, Manchuria, India,
Korea, Siberia, and the East Indies. Several of these have
become established in American agriculture, either as direct
introductions or as selections from introductions. Others,
introduced in the past year have proven so valuable in trials
that they are deemed important acquisitions and doubtless
will become widely grown. It is universally appreciated and
acknowledged by all soy-bean authorities that the annual
introductions of soy beans into the United States have been
of fundamental importance in the rapid rise of the crop in
public favor.
“The soy bean lends itself readily to improvement.
Considerable breeding work is being carried on by the
department, several State experiment stations, and a few soybean growers. Although the Orient abounds with varieties,
it is evident that they are the result of natural crossing
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and selection, as very little breeding work has been done.
Introductions, for the most part, are admixtures, containing
two or more varieties. The progeny of individual plants
has shown decided differences in yield of forage and seed,
in tendency to shatter, in maturity, and in oil and protein
content. Many new varieties have been introduced into the
seed trade of the United States as a result of selection work.
Some of these varieties originated from natural hybridization
and a few are almost certainly mutations or sports. The most
important of such varieties are Chestnut, Dixie, Goshen
Prolific, Hamilton, Herman, Illini, Ilsoy, Lexington, Mikado,
Minsoy, Peking, Sooty, Soysota, Virginia, Wilson-Five,
and Wisconsin Black. Introductions without selection have
given us the following important varieties: Biloxi, Black
Eyebrow, Chiquita, Columbia, Haberlandt, Hahto, Hoosier,
Laredo, Manchu, Mandarin, Morse, Old Dominion, Otootan,
Southern Prolific, Tarheel Black, Tokio, Wea, and Yokoten.
“Work justified by results: The results that have been
obtained by this wholesale search have justified the work and
expense many times over. When the department work began,
the soy bean was a very minor crop, and of importance only
in limited areas, owing primarily to the lack of suitable
varieties. To-day, its culture, due to a wide range of excellent
varieties, is widespread and lends substance to the belief that
the soy bean will become one of our major crops.
“Table 24 shows the total value of soy-bean seed and
hay produced in 1924 by varieties introduced and developed
by the department. These data, which do not include the
value of the soy beans pastured or fed as silage, indicate that
over half (52 per cent) of the total soy-bean hay and seed
produced in the United States was obtained from these new
varieties. The wide use that is being made of these varieties
shows most conclusively the effect this introduction and
breeding work has exerted on the development of the soybean industry in the United States.”
Photos show: (1) Field trials of varieties of soy beans at
Clemson College, South Carolina. (2) Two men standing in
a “field of Otootan soy beans, one of the newer introductions
by the United States Department of Agriculture.”
Table 24 has six columns: 1. Variety (18 varieties). 2.
Year introduced. 3. Estimated value as seed. 4. Estimated
value as hay. 5. Estimated value, total. 6. Percent of value
of all soybean hay and seed. Those with the highest percent
of value are: Midwest 11.4%. Manchu 6.8%. Virginia 6.7%.
Wilson 6.2%.
The 18 varieties, listed alphabetically, are: Biloxi, Black
Eyebrow, Ebony, Hamilton, Haberlandt, Laredo, Lexington,
Manchu, Midwest, Minsoy, Mandarin, Morse, Peking,
Tarheel Black, Tokio, Virginia, Wisconsin Black, Wilson.
Address: USDA, Washington, DC.
1343. Mumford, H.W. 1927. A year’s progress in solving
some farm problems of Illinois. Illinois Agricultural
Experiment Station, Annual Report 40:1-288. For the year

ended June 30, 1927.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crops: Many new strains tried
out to improve soybeans: High and low oil lines developed
further (p. 41-43). New Manchu strain best yielder in
soybean tests (p. 43). Soybean yields again increased by
inoculation (p. 44). Some cowpea nodule bacteria also
function on soys (p. 44). Wheat yields again unaffected by
soybean crop (p. 45).
Livestock investigations: Soybean test compares
hogging down vs. dry lot (p. 82-84; An investigation “on
the relative values of hay and seed types of soybeans when
planted with corn for hogging-down. Also, the effect of these
types of soybeans upon the quality of the resulting pork
when they are hogged-down with corn...” The results of the
year’s work is summarized). Hogs should be fed less than 12
percent of beans (p. 84-85). Method sought of getting hard
pork from soybeans (p. 85-86). Soybeans and their products
compared for cattle (p. 101-02). Dairy investigations: Cows
do only slightly better on ground soy hay (p. 148-50).
Agricultural economics: Illinois soybeans go to widely
scattered markets (p. 195-96).
Farm mechanics: Efficiency of combine on Illinois crops
studied (p. 212-13; “The first combine was used in Illinois in
1924 to harvest soybeans, but has since been used to some
extent in harvesting every small grain crop, soybeans, and
the clover and grass seeds. Tests of combines in 1926 show a
loss of 8.89 percent in harvesting soybeans and a loss of 4.72
percent in harvesting wheat.” Fifty-two of the 63 combine
owners in the state were visited, and records received from
them. Table 84 shows the number of acres harvested by each
combine and the grade of crop harvested. A more complete
report of the preliminary study of combines in Illinois is
reported in Circular 316, ‘Combines in Illinois’”).
Bean [soybean] harvesting losses again lowered by
combines (p. 213-17; A photo, p. 216, shows soybeans being
harvested with a combine on the Illinois Experiment Station
farm).
Note: One section in this report is titled “Many
worthless bacterized fertilizers found” (p. 44). These
fertilizers are promoted as containing bacteria for soil
inoculation. The word “bacterized” seems to have been
coined in about 1915 (“A method of treating peat to make it
more active as a fertilizer and as a medium for the growth
of nitrogen-fixing bacteria {so-called bacterized peat})...”
Address: Dean and Director of the Station, Urbana, Illinois.
1344. Godfrey, G.H. 1928. Legumes as rotation and trap
crops for nematode control in pineapple fields. University of
Hawaii, Experiment Station of the Association of Pineapple
Canners, Bulletin No. 10. 21 p. March.
• Summary: “In the early spring of 1927 it was decided to
plant various legumes in pineapple land badly infested with
nematodes in order to test these crops for their possible value
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in connection with pineapple culture.” A three-acre site was
chosen in “one of the Hawaiian Pineapple Company fields
in the Helemano section near Wahiawa, Island of Oahu,
Territory of Hawaii.”
The section titled “Soy bean (Glycine hispida)” states:
“The Laredo soy bean secured from the Bureau of Plant
Industry, Washington, DC, was planted as the one variety of
soy bean which has been distributed in the States as being
distinctly root-rot resistant. In our tests the root-rot resistance
held as compared with other known susceptible varieties,
but in other respects this variety proved itself to be distinctly
inferior. It early became eaten by the so-called Japanese
beetle. For this reason and because of its poor growth in
general it was early eliminated from consideration.” Also
discusses: Cowpea. Hawaiian Sugar Planters’ Association.
Producers Cooperative Honolulu.
1345. Heitshu, D.C. 1928. The combine in Virginia. In:
1928. Present Status of “Combine” Harvesting: Papers,
Discussion, and Reports Presented at the “Combine” Session
of the Meeting of the Power and Machinery Division of the
American Society of Agricultural Engineers [ASAE], at
Chicago, November, 1927. St. Joseph, Michigan: ASAE. 38
p. See p. 11-12.
• Summary: “At the present time there are four combines
in Virginia, all being new machines this year. Three were
in use during the small grain harvest, the fourth being sold
for the soybean harvest. One of the first three machines was
not used during the soybean harvest so that three combines
operated in Virginia in both the small grain and soybean
harvests. One of them was the machine controlled by the
experiment station and it was used to harvest rye, wheat, oats
and soybeans in southwestern Virginia. The other machines
harvested only wheat and soybeans.”
“The soybeans harvested this fall seemed to store
without any trouble. The moisture determinations have
not been completed as we were cutting soybeans as late as
November 23. While the clean soybeans from the combine
seem to be keeping perfectly, old soybean growers say that
the trash must be left in the beans harvested by any of the
field harvesters if they are to keep without heating. Soybean
specialists are inclined to believe that the high content of
oil present in the beans removes practically all danger of
moisture troubles in storage.”
“Seventy-five acres would seem to be the maximum
single crop of small grain to be grown for the present
small-sized combine. Since the ripening of soybeans can
be controlled to some degree by their planting time the
maximum for this crop may be larger. However, because
of the damp weather and short days encountered during the
soybean harvest an acreage much over one hundred is not to
be recommended.”
“When the soybean industry grows to the point that
there is a large demand for the bean, other than for seed,

more erect varieties than are now grown in Virginia will
be better adapted to the combine. Non-shattering strains of
soybean are of great importance, for on several occasions the
natural shattering losses ran higher than the total machine
losses.
“In considering the combine itself, it seems that the
machine is basically unbalanced for eastern use. The present
small combine is purely a small edition of other tried and
time-proven older and larger machine...In view of our
experiences the following proportions are approximately
what are needed to load the entire machine efficiently:
Cylinder, 100 per cent; cutter bar, 75 per cent; separator,
125-150 per cent. This same machine with a propersized extension for the cutter bar would meet almost any
harvesting conditions met with anywhere in the country.
“In connection with the mechanical features of the
combine, it may be well to mention that there seems to be no
place for the power take-off type of machine in Virginia. The
auxiliary engine type has so many advantages that the extra
investment called for is very well spent.
“The saving of the combined straw is purely a
mechanical problem. A hayloader will save it...”
“While the combine handles the small grains
satisfactorily at rated speeds, the same cannot be said for it in
soybeans. The ‘Virginia’ soybean is grown very extensively
in our state. Indeed, the three combines harvesting soybeans
this fall worked in this variety only. For the Virginia variety
the recommended cylinder speeds proved too high, and a
careful inspection of the various tests indicate that a cylinder
speed of 2500 feet per minute is the maximum to be used,
and that approximately 2300 feet per minute is the best for
beans in good threshing condition.
“The Virginia soybean is primarily a hay variety and
with its tough, heavy stems an increase in vibrator, riddle,
and fan speeds is necessary to secure a good, clean job of
separation. While all of our work was done with Virginia
soybeans we believe that an increase in the separator speeds
is desirable for all varieties.
“For our field conditions the three-wheel crosssuspension with a hinged header is practically a necessity for
satisfactory performance. In small grains that are standing
erect the two-wheel combine with a rigid header works
very satisfactorily, but when cutting all the straw as we
want to do, or are forced to do, we have our troubles. One
machine of this type picked up a large stone as the outer end
of the header dipped into the ground and what happened is
unnecessary to repeat. This objectionable feature becomes
more pronounced in soybean harvesting. Here the stubble
loss is over twice that of the hinged-header type. In many
places in the field the header missed practically one-half
of the swath of beans, while in others it was combining the
entire bean stalk, including the roots. The hinged header also
is easier to manipulate in adjusting its height and this feature
is essential in combining soybeans. One rigid-header type of

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 626
machine needed four men to work with any satisfaction and
the conditions were not especially adverse.”
“The majority of our small grain and soybean fields
are rolling and performance on grades [slopes] is essential
to the success of the combine. We worked on grades which
momentarily went as high as 20 per cent and found much of
the loss to be caused by the grain running to one side of the
sieves.”
Note: This is the earliest document seen (Jan. 2003)
that uses the word “header” in connection with soybean
harvesting. Address: Asst. agricultural engineer, Virginia
Agric. Exp. Station.

kindly sent to the Department from the Old Umtali Mission,
has thus far given the best results.”
In 1924-24 O-to-tan yielded 438 lb/acre of seed,
increasing to 930 lb/acre in 1925-26. In 1926-27 O-tootan yielded 960 lb of seed and 200 lb of hay per acre.
Haberlandt, Columbia, Biloxi, and Virginia were each tested
during these three periods, but they always gave lower seed
yields. In 1926-27, however, Haberlandt gave the highest
yield of hay, 1,360 lb/acre.
Ground nuts (peanuts) are discussed on pages 377-80
and the kudzu vine (Pueraria thunbergiana) on pages 39293. Address: Manager, Salisbury Exp. Station.

1346. Agricultural Bulletin (Bermuda Department of
Agriculture). 1928. Soy beans and cowpeas for soil
improvement. 7(4):6-7. April.
• Summary: Soybeans and cowpeas are recommended for
soil improvement and as a labor saver, and the advantages of
soybeans over cowpeas are enumerated. “After many years’
experience, the Department recommends soy bean rather
than cow peas for the following reasons: (1) as a rule the
seed is cheaper, (2) the crop better withstands drought, (3) it
is readily eaten by all farm live stock, and (4) because of its
erect growth, it is much more easily handled at plowing time.
Its one disadvantage is that its nitrogen-gathering bacteria
are not present in agricultural soils to the same extent as are
the bacteria of cowpeas, and it is usually found necessary
to inoculate the soil... Mammoth Yellow is the variety of
soybeans recommended...
“Reference has been made to soybeans as feed for stock,
and greater use should be made of the plant for summer
feeding. All stock eat the crop with relish, and it is of very
high feeding value.”

1348. Owen, F.V. 1928. A sterile character in soybeans. Plant
Physiology 3(2):223-26. April. [2 ref]
• Summary: “In 1924 a progeny of Manchu soybeans was
found to be segregating for sterility. The segregation has
since proved to be very clear-cut and a single factor mutation
is held to be responsible for the results. Careful records
had also been taken of the parental plants for two previous
generations so it is quite certain that the origin was by
means of a genuine mutation and not merely a heterozygous
selection.
“The following results were obtained by growing seed
from the plant (No. 2675-11) which bore the first sterile
seeds.” A table shows the actual and calculated results.
“The segregation of the progeny happened to be almost
perfectly in line with expectation. Approximately two-thirds
of the normal segregates also proved to be heterozygous for
the sterility factor–in the next generation so there is little
doubt about the mode of inheritance.” Address: Wisconsin
Agric. Exp. Station.

1347. Arnold, H.C. 1928. Agricultural Experiment Station,
Salisbury. Annual report of experiments, 1926-27. Rhodesia
Agricultural Journal 25:377-97. April. See p. 390-91.
• Summary: Pages 390-91 state: “Soya Beans.–A few
varieties of this crop were introduced as much as fifteen
years ago [i.e., about 1913, but actually by April 1906],
and thorough trials were then made with them for several
seasons. The results were very favourable, and further
experiments were discontinued until two years ago. The
recent introductions have given heavier yields of both hay
and seed than the older varieties, but it cannot be claimed
that their yields of fodder equal those of the dolichos and
velvet bean...
“Its upright habit of growth renders the crop easier to
handle with hay-making machinery and less troublesome for
ploughing under than plants which have trailing vines, so
that if a variety can be found whose yields of fodder and seed
equal those of the dolichos or velvet beans, it would be of
great value to this country...
“The variety named O-too-tan [Otootan], which was

1349. Hafenrichter, Atlee L. 1928. The respiration of the soy
bean. Botanical Gazette 85(3):271-98. May. Based on his
1926 PhD thesis from University of Illinois. [38 ref]
• Summary: “Summary: 1. The two varieties of soy bean
used in this investigation were selected in such a manner that
the seeds varied in composition only quantitatively.
“2. It is shown by comparative study of the two varieties
that: (1) the rate of respiration, at all temperatures, varies
greatly during the development of the seedlings without
indication of periodicity; (2) there is a great difference
between the two varieties with respect to the intensity
and the fluctuation of the rate of respiration; and (3) the
maximum rate of respiration occurs early in the development
of the seedlings, with the exception of that of the Manchu
variety at 15ºC.
“3. Temperature has a great influence upon the degree
and relative rate of variation in respiration, but the effect is
not the same at different stages of development, nor is it the
same for each variety.
“4. The effect of temperature on respiration is as
markedly different in the two varieties as was that reported
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by others for different species of plants.
“5. The conclusion of others, that differences in the
respiration of different plants can be explained on the basis
of quantitative differences in the reserve food materials, is
not supported by the results obtained in this investigation.
“6. Evidence is presented which supports the theory of
Pfeffer that plants show an ‘election’ of organic nutrients,
and the results of Pouriewitsch that this election is reflected
in respiration.
“7. Soy beans grown in the dark show a marked increase
in the rate of respiration preceding the complete exhaustion
of the plants. This has not been demonstrated previously.
“8. No direct relation between respiration and growth
seems to exist from the data obtained in this investigation.
“9. The accumulation of amino acids in soy bean
seedlings grown in the dark is incidental, rather than
necessary to respiration. No evidence was obtained, under
the conditions of these experiments, to support the theory
that the amino acids stimulate respiration.
“10. Evidence is presented to show that the changes
in the reserve food materials in developing seedlings is not
progressive and gradual, as heretofore has been supposed.”
Address: Baker Univ., Baldwin, Kansas.
1350. [Introduction of soybeans to Cuba from the USA on
23 May 1928 (Document part)]. 1928. In: Introductiones,
1928 to 1933-34. Unpublished register of seeds received by
the Agricultural Experiment Station (Estacion Experimental
Agronomica) at Santiago de las Vegas, Cuba. 134 p. See p.
10, no. 59. Unpublished manuscript. 41 cm. [Spa]*
• Summary: The Department of Agriculture experiment
station at Santiago de las Vegas, Cuba, received 8 varieties
of soybeans (frijol de soya) from the Secretary of Agriculture
of the USA. They were planted at Santiago de las Vegas.
The numbered varieties (their numbers probably come from
the USA) are: Mammoth Yellow (#18256). Dixie (#18226).
Chiquita (#18224). Laredo (#18253). Tarheel Black
(#18287). Mammoth Brown (#18255). Biloxi (#18750).
Otootan (#18751). Address: Estacion Experimental
Agronomica, Santiago de las Vagas, Cuba.
1351. Hackleman, J.C.; Sears, O.H.; Burlison, W.L.
1928. Soybean production in Illinois. Illinois Agricultural
Experiment Station, Bulletin No. 310. p. 465-531. June. [26
ref]
• Summary: Contents: Introduction. Seeding practices in
Illinois. Some reasons for popularity of the soybean in
Illinois: A valuable nitrogenous feed, Illinois experiments
demonstrate feeding value, a satisfactory substitute for
oats and a good emergency hay crop, adapted to practically
all Illinois soils, has merit as a soil-builder, fits well into
Illinois rotations. Essential cultural practices: A good seed
bed, thoro inoculation, seed soon after corn planting, give
careful attention to cultivation. Harvesting and threshing

soybeans: Harvesting the hay crop, harvesting for seed,
threshing the seed crop, special machines for harvesting and
threshing, handling threshed soybeans. Soybeans and corn
as companion crops. Soybean variety studies in Illinois:
Performance of varieties in northern Illinois, performance
of varieties in central Illinois, differences among and within
soybean varieties, description of varieties. Commercial
utilization of the soybean crop: Soybean cake one of the
most valuable products, market for soybean oil increasing,
soybean products as human food (introduction, soybean oil,
soybean flour, dry soybeans {incl. roasted as a substitute
for salted peanuts, soybean “coffee”}, immature or green
soybeans). Early history of soybean production in Illinois.
Literature cited.
Introduction: In 1914 only about 2,000 acres of
soybeans were harvested in Illinois; by 1927 the acreage had
jumped to 776,000.
Reasons for growing the soybean in Illinois (p. 409): 1.
It is the richest protein-producing grain on the Illinois farm.
2. It is the richest nitrogenous roughage adapted to most
farms. 3. It is adapted to many uses and relished by most
livestock. 4. If properly handled it furnishes a satisfactory
substitute for oats in the cropping system and is a good
emergency hay crop. 5. It is adapted to a wide range of soil
types. 6. Being a legume, it has merit as a soil builder if
properly used. 7. It ranks well as a cash crop. 8. It fits well
into Illinois rotations.
“The average November and December farm prices paid
Illinois growers for their soybeans for the five-year period
1921-1925 were $1.48 and $1.90 a bushel respectively...
During each of the past three seasons (1925, 1926, 1927)
soybean mills have paid the producer approximately $1.25 a
bushel f.o.b. the mill” (p. 473).
The section titled “Special machines for harvesting
and threshing” states (p. 491-93): “Soybean harvesting and
threshing methods have been very unsatisfactory for the
grower who harvests 50 to 200 acres or more of seed beans
each year. During the past four years, as the result of an
increasing call from the soybean producers for improved
seed harvesters and threshers, the machinery manufacturers
are now offering several field threshers of the same type as
those used in the wheat fields of the West. The combine was
first used in Illinois as a soybean thresher in 1924. Twelve
machines were reported in operation in Illinois in 1925, 64 in
1926, and with five manufacturers offering machines in 1927
the number available during October and November, 1927,
exceeded 300.
“The combines all work on the same general principle,–
that of cutting the mature plants and elevating them to the
cylinder, where the beans are threshed out. The hulled beans
are then passed over screens and thru the blast of a fan just
as in the ordinary thresher. The clean seed is then elevated
and either conveyed to a seed bin which is carried on the
machine, run directly into a wagon which is drawn along
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the side of the combine, or run into sacks which are tied
and dropped off the machine. The straw, pods, leaves, and
trash are carried to the rear of the thresher, where they may
be scattered over the land by means of a beater or straw
spreader or may be bunched to facilitate their collection in
case the farmer wishes to feed the straw.
“The combines when properly adjusted and in charge
of a careful operator will gather a greater percentage of seed
than any other harvesting machine, according to observations
made by the Farm Mechanics Department of the University
of Illinois.
“The advent of the combine marks a new epoch in
soybean production. There are several points in favor of
these machines which bespeak an increasing interest in
them, namely: 1. They do the work with a single operation
and therefore reduce harvesting costs. 2. They shorten the
harvesting season, thus enabling the grower to take full
advantage of favorable weather. 3. When properly adjusted
they enable the farmer to harvest the crop with less loss
than by other methods. 4. They leave the residues in the
field where produced. 5. Standing beans are not injured by
inclement weather, as are beans that are cut and shocked
awaiting the thresher. 6. Mature soybeans harvested with a
combine will usually have a lower moisture content than the
average lot that is cut, shocked, and threshed, especially if
rains are frequent.
“On the other hand, there are objections which must
necessarily be weighed before one comes to a decision as to
the most satisfactory method of handling the soybean seed
crop, namely: 1. Late harvesting is likely to endanger, if not
prevent, the seeding of winter wheat in the soybean stubble.
2. Combines are costly. 3. There is danger of losing straw
which might otherwise be used as winter roughage.”
Regular variety trials of soybeans were begun at
the University of Illinois in 1906 by comparing the seed
production of seven varieties, two of which had little or
no value under Illinois conditions. In 1919 the following
varieties were tested: Chestnut, A.K., Ebony, Ito San,
Sherwood, Nuttal [Nuttall, no longer commercially
available], and Wilson. A detailed description of the
following varieties is given (p. 516-26), including plant
adaptation and plant and seed characters: A.K., Aksarben,
Amherst, Arlington, Black Eyebrow, Chestnut, Columbia,
Dunfield, Ebony, Elton, Guelph, Habaro, Haberlandt,
Hamilton, Hong Kong, Hurrelbrink, Illini, Illinois 13-181,
Ilsoy (Illinois 13-19), Ito San, Jet, Lexington, Mammoth
Yellow, Manchu, Mandarin, Mansoy, Midwest, Morse,
Ogemaw, Peking, Sherwood, Virginia, Wea, Wilson, Wilson
V [Wilson-Five], Wisconsin Black.
“Commercial utilization of the soybean crop: “The
soybean, during its early history under corn-belt conditions,
was considered primarily a forage or hay plant. Difficulties
in harvesting the seed, lack of information regarding
satisfactory methods of threshing, and the cost threshing

during those early years caused many farmers to grow
the crop solely for hay. As a result, the early studies of
the experiment stations were concerned with the value of
soybean hay as compared with other common hays.
“The utilization of native-grown soybeans in the
commerce of North America is practically an untouched
field. American manufacturers have almost unlimited
possibilities with this crop.”
“Early history of soybean production in Illinois.–The
first published records pertaining to the production of
soybeans at the Illinois Station are for 1897. These trials
were mainly to ascertain the general adaptation of the crop
rather than to study types or strains. Variety studies as such
started in 1906. More than 200 varieties and strains have
been tried out, but many proved unsatisfactory and were
retained but one year. Only two of the original varieties,
Ebony and Ito San (Medium Early Yellow), are still
commercially important in Illinois.
“Soybean production on Illinois farms apparently
antedates the variety work at the Station. J.C. Utter, Mt.
Carmel, began growing beans in 1890. W.H. Stoddard, in
a paper before the Macoupin County Farmers’ Institute in
December, 1898, reported several years’ experience with
the crop. C.A. Rowe, Jacksonville, began to grow the crop
in 1899. Ralph Allen, Delavan, and Frank Hurrelbrink,
Taylorville, were also among the early growers.
“Pioneer growers were located in central, south-central,
and southern Illinois. In these areas production made
considerable progress before any significant acreage was
noted in northern Illinois. In fact, not until after 1919 did
the acreage in the northern portion of the state make any
appreciable gain. Since that date the acreage has steadily
increased, and much greater production can be predicted now
that earlier maturing varieties are available.”
Note 1. This is the earliest document seen (Aug. 2003)
that mentions Taylorville, Illinois, in connection with soy
beans.
Note 2. In a 1956 speech titled “Sixty years of soybeans
in Illinois,” W.L. Burlison said that this bulletin was “a most
comprehensive publication dealing with nearly all phases of
soybean management... This bulletin, after almost a third of a
century, enjoys a wide interest.”
Note 3. Tables, figures, and photos are described in a
separate record.
1352. Hackleman, J.C.; Sears, O.H.; Burlison, W.L. 1928.
Soybean production in Illinois (Continued–Document
part II). Tables, figures, and photos. Illinois Agricultural
Experiment Station, Bulletin No. 310. p. 465-531. June. [26
ref]
• Summary: Tables: (1) Comparisons for a ten-year period
of the yields of corn and soybeans on the standard plots in
the south-central rotation, University South Farm, Urbana.
(2) Comparison of yields of cowpeas and soybeans on the
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university experiment fields at Unionville and Oquawka
in the extreme southern and western parts of Illinois. (3)
Comparative response of red clover and soybeans to soil
treatment on dark-colored silt loam soils. (4) Influence of
soybeans on yield of corn in a rotation of corn, corn, corn,
and soybeans, south-central rotation. (5) Influence of soil
treatment on yields of soybean hay, University Experiment

Fields. (6) Influence of soils treatment on yields of soybean
seed, University Experiment Fields. (7) Effect of inoculation
on composition and yield of Manchu soybeans, University
Farm, Urbana, 1924. (8) Number of nodules on two varieties
of soybeans grown on limed and unlimed plots, University
South Farm, Urbana, 1925. (9) Effect of space between
rows on yields of soybean hay and seed crops, University
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South Farm, Urbana. (10) Yield of corn in corn and soybean
companion crop experiment, University Farm, Urbana.
(11) Yield of corn and of soybeans in corn and soybean
companion crop experiment, University Farm, Urbana.
(12) Total digestible nutrients, digestible crude protein,
and net protein produced per acre by corn and soybeans as
companion crops, University Farm, Urbana. (13) Dekalb
field: Soybean seed production, annual yields of the different
varieties and their percentage ratings using Ito San as the
standard for comparison. (14) Dekalb field: Soybean seed
production, comparable average yields of the different
varieties using Ito San as the standard for comparison. (15)
Dekalb field: Soybean hay production, annual yields of
the different varieties and their percentage ratings using
Ito San as the standard for comparison. (16) Dekalb field:
Soybean hay production, comparable average yields of
the different varieties, using Ito San as the standard for
comparison. (17) Urbana field: Soybean seed production
in south-central rotation, annual yields of the different
varieties and their percentage ratings using Ebony as the
standard for comparison. (18) Urbana field: Soybean seed
production in south-central rotation, comparable average
yields of the different varieties using Ebony as the standard
for comparison. (19) Urbana field: Soybean seed production
in northwest rotation, annual yields of the different
varieties and their percentage ratings using Ebony as the
standard for comparison. (20) Urbana field: Soybean seed
production in northwest rotation, comparable average yields
of the different varieties using Ebony as the standard for
comparison. (21) Urbana field: Soybean hay production in
south-central rotation, annual yields of the different varieties
and their percentage ratings using Ebony as the standard

for comparison. (22)
Urbana field: Soybean hay
production in south-central
rotation, comparable
average yields of the
different varieties using
Ebony as the standard
for comparison. (23)
Urbana field: Soybean
straw production in southcentral rotation, annual
yields of the different
varieties and their
percentage ratings using
Ebony as the standard for
comparison. (24) Urbana
field: Soybean straw
production in south-central
rotation, comparable
average yields of the
different varieties using
Ebony as the standard for
comparison. (25) Urbana field: Soybean straw production
in northwest rotation, annual yields of the different
varieties and their percentage ratings using Ebony as the
standard for comparison. (26) Urbana field: Soybean straw
production in northwest rotation, comparable average
yields of the different varieties using Ebony as the standard
for comparison. (27) Percentage composition of three
nitrogenous concentrates.
Figures (photos unless otherwise stated): (1) Map
of Illinois showing the distribution of soybeans into four
different production categories based on the percentage of
total soybean acreage grown alone: (1) 0-20%. (2) 20-40%.
(3) 40-60%. (4) 60-100%. Soybeans are grown alone mainly
in the southern half of Illinois. The practice of planting
soybeans with corn, then putting both mature crops into the
silo, predominates in the dairy section of northern Illinois.
(2) Well-selected seed is necessary for good results. A
photo depicts various samples of seeds, some of which are
in good condition while others are rotted, split, or cracked.
(3) A thoroly inoculated soybean plant. Photo of a soybean
plant’s roots, containing nodules. (4) Inoculating soybeans
by the “muddy-water” method. (5) Drilling soybeans in a
well-prepared seed bed. (6) Drilling four rows of soybeans
at a time. (7) A rotary hoe breaking the crust that forms after
rains. (8) The rotary hoe is also widely used in cultivating
drilled soybeans. (9) Another tool for cultivating soybeans.
The harrow may be used effectively provided the work is
done frequently enough to kill each crop of weeds while
in the seedling state. A light harrow can be used until the
beans are 6 to 8 inches high. (10) Cultivating soybeans with
a weeder. (11) Beet and bean cultivator used for soybeans.
(12) Harvesting a good crop of Manchus with the combine.
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(13) Two and a half tons of excellent hay. (14) A thirtyfour bushel crop of Illinois on the university farm. (15) A
promising crop of Manchus.
1353. Wilson, Harold K. 1928. Wheat, soybean, and oat
germination studies with particular reference to temperature
relationships. J. of the American Society of Agronomy
20(6):599-619. June. Based on his 1927 PhD thesis, Univ. of
Illinois. [29 ref]
• Summary: The Manchu, Virginia, and Wilson varieties
were selected as representative of yellow, brown, and blackseeded soybean varieties. Address: Univ. of Illinois, Urbana.
1354. Heitshu, D.C. 1928. Soybean harvesting methods in
Virginia. Agricultural Engineering 9(7):209-214. July. [1 ref]
• Summary: Contents: Introduction. Cut and thresh method.
Row harvester method. Broadcast harvester method. The
combine method (the best for soybeans now available).
Summary.
“The question of harvesting soybeans for seed is one
of growing importance in Virginia. In 1925 approximately
15,000 acres were harvested for seed, producing an average
yield of 14 bu. per acre, or a total of 210,000 bu. In all
probability no less than 90,000 bu. of seed were lost in
this harvest, which represents a monetary loss of at least
$250,000 to the farmers of the state.”
The growing interest in soybeans, “along with the
introduction of the combine into Virginia, led the Virginia
Agricultural Experiment Station and the U.S. Department
of Agriculture to undertake a study of the comparative
merits of the different soybean harvesting methods practiced
during the season of 1927. The methods observed during
this study were” (1) the cut and thresh (total loss: 24.73%),
(2) the Scott single-row harvester (total loss: 40.35%), (3)
the Browning broadcast harvester (total loss: 11.01%), and
(4) the combine (Case–3 trials, and McCormick-Deering2 trials). The precise methodology is described. Soybean
varieties: Laredo and Virginia.
The header loss was 11.10% (range 5.46 to 16.74%).
The header losses accounted for 94.5% of total losses. Three
draper conveyor headers were used.
The author suggested that the relative capacities of the
various parts of a combine should be assigned as follows:
cylinder 100%, cutter bar 75%, and separator 125-150%.
“Summary: 1. The present soybean harvesting methods
are very wasteful of seed. 2. Special soybean harvesters
are needed under certain conditions, and two experimental
machines have been made by Virginia farmers. 3. The
combine is a very successful soybean harvester. 4. The
combine with rigid cutter bar and one-man control is not
suitable for average Virginia conditions. 5. The power
take-off type of drive is not recommended for combines in
Virginia. 6. A cylinder speed of 2,300 to 2,500 ft. per minute
is recommended for the Virginia soybean.”

Photos show: (1) Two views of the Union harvester,
the first broadcast soybean harvester, developed by Harvey
S. Clapp. View from one side shows the bullwheel, bagger,
beater arms on cylinder. Rear view shows the cleaning riddle,
bagging elevator. (2) Two views of the Browning broadcast
soybean harvester. Front view shows elevator and feeder
rolls. Rear view shows grain elevator and small sized cleaner.
(3) Two views of a “McCormick-Deering combine doing a
very good job of harvesting soybeans on the farm of Richard
Pratt, Virginia.” It is pulled by a tractor and harvesting
Virginia soybeans. (4) A Case combine, pulled by a tractor,
harvesting soybeans in Rockbridge County, Virginia, in the
Blue Ridge Mountains. Address: Asst. Agricultural Engineer,
Virginia Agric. Exp. Station.
1355. Plainfield Messenger (Indiana). 1928. Regional
meeting, soy bean growers: Large gathering of growers
at Hazlewood from over southern Indiana attend. Held at
Edmonson [sic] farm. Splendid program given and a lively
interest manifested. Aug. 16. p. 1.
• Summary: “The Mid-State Soy Bean Association
comprising Hendricks and Morgan Counties was the hosts to
the regional meeting of the American Soy Bean Association
which held one of the four regional meetings in a beautiful
grove on Wampus Farm, the home of J. Ben Edmonson [sic,
Edmondson], a mile and a half southwest of Hazelwood, all
day Wednesday.
“The attendance was estimated at well over five
hundred, farmers coming from all over the south part of
Indiana, many driving over a hundred miles to be at the
meeting. A large number of those in attendance went from
this meeting to Lafayette where a like meeting will be in
session at Purdue University on Thursday.
“The Mid State Soybean Association was organized four
years ago for the purpose of improvement in the growing and
marketing of soy beans. This association grows none but the
Dunfield variety, and stresses the importance of producing
the very highest quality, maintaining purity and uniformity of
certified seed. That this policy has been more than successful
is shown in the fact that it has become one of the leading soy
bean producing centers in the United States. The product
from this area is in demand all over the nation.
“The acreage of Dunfield beans under cultivation will
reach about five hundred.”
“J.B. Edmondson is president of the association and
C.V. Edmonson holds the office of secretary-treasurer,
both of whom have had much to do with the success of the
organization. Its fundamental policy has always been open
and square dealing with the public.
“The ‘Prairie Farmer’ probably the most widely read
farm paper this area made use of an airplane in attending the
four regional meetings.
“The program given below was followed substantially as
planned:
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“10:00–Meeting convened at the farm of J.B.
Edmonson.
“14 varieties grown on upland soil.
“Four fertilizer plots: nitrate of soda, potash, phosphate
and 2-12-6.
“Varieties discussed by K.E. Beeson of Purdue
University.
“Hay making demonstration.
“Rate of seeding demonstration.
“Discussion of production methods led by Mr. Ralph
Edmonson and Mr. J.B. Edmonson.
“12:00 Noon–Lunch was served by the ladies of the
Hazelwood Home Economies Club at the farm.
“Noon Program–Feeding soybeans on the farm, by Cecil
McCollum, Mooresville.
“Soybeans–O.W. Dyne, University of Tennessee.
“Pioneering in Soybeans–Adrian Parsons, Plainfield.
“Soybeans in Ohio–C.J. Willard of Ohio State
University.
“Seed harvesting methods and experiences with the
combine, discussion led by A.T. Edmonson.
“2:30–Tour of farms in Association to farm of C.J.
Rushton. Demonstration of effect of various cultivation
methods.
“The meeting was one of the largest agricultural
gatherings ever held in this county, outside of fairs and
exhibits.”
Note: This meeting was part of the Ninth Annual
Meeting of the American Soybean Association.
1356. Keepers, Floyd. 1928. In pioneer soybean country:
Regional meeting in Hendricks Co. Prairie Farmer (Illinois
Edition) 100(34):11, 22. Aug. 25.
• Summary: Describes the regional field meeting, held on
15 Aug. 1928, at the farm of J. Ben Edmondson located
1½ miles southwest of Hazlewood, Indiana, in Hendricks
County. “This farm is not far distant from the home of A.A.
Parsons, Indiana’s pioneer grower who first planted soybeans
37 years ago [i.e. 1891] and who has grown them every
year since without a single crop failure.” About 250 people
attended; these “soybeaners” thrive on discussion. This was
one of four such meetings held at farms around Indiana in
conjunction with the Ninth Annual Meeting of the American
Soybean Association.
The following soybean varieties were shown and
discussed by K.E. Beeson of Purdue University: Ebony or
Black Beauty (a black-seeded variety that makes good hay
in western or southwestern Indiana), Wilson 5 [Wilson-Five]
(another black bean, which has a fine stem and matures late),
Virginia (a brown bean), George Washington (a selection
from the Virginia; both grow tall and therefore often fall
down), Laredo and Peking (both mature later), Illini (a
yellow hay bean which is gaining popularity), Manchu (has
a black seed scar), Mansoy (a selection from Manchu),

Perry King Manchu, Dunfield (a Purdue selection, popular
in central Indiana), Midwest or Hollybrook, Pine Dell
Perfection, Ito San.
Outlines what each of the various speakers said and
the discussion that followed. One of the most interesting
speakers was Ralph Edmondson, who talked about his
experience with soybeans. For lunch, the Hazelwood Home
Economic Society “served a fine luncheon, with baked
soybeans as one of the inviting dishes.” Photos show: (1)
Floyd Keepers (small oval portrait). (2) An aerial view of the
Edmondson Farm and meeting.
1357. Prairie Farmer (Illinois Edition). 1928. Indiana’s
pioneer soybeaner. 100(34):24. Aug. 25.
• Summary: “A.A. Parsons, 82-year old Hendricks county,
Indiana, farmer is the pioneer soybean grower of the state.
He started to grow soys 37 years ago [i.e. in 1891] after
having several failures with clover. He experimented around
with all kinds of legumes before finding soybeans fitted in
with his rotation. He says that he almost succeeded with
hairy vetch before trying soys.
“When he started with soys the only three varieties
known in America were Early Yellow, Medium Late and
Very Late. He grew the first two varieties for 20 years before
better varieties were selected. When he first started with
soys he tried for three years to inoculate beans with clover
inoculation and finally sent to Manhattan, Kansas, for dirt
for inoculation. ‘Folks thought I was crazy,’ he said. ‘Later
when I decided to grow sweet clover I wrote to Professor
Latta at Purdue University and asked him for some advice on
the crop. He wrote back ‘that if I had a plant of it on the farm
that the best thing to do was pull it up immediately.’
“Parsons has six sons and they have all been soybean
growers. Parsons has made several selections of bean
varieties that are proving satisfactory in Indiana. In spite of
his age he is still anxious to learn about beans and was one
of the interested visitors at the Edmondson farm meeting in
Hendricks county, on August 15.”
A photo shows Adrian A. Parsons, wearing a coat and
tie, apparently taken at the time of the interview.
This article also appeared in the Indiana edition of The
Prairie Farmer (p. 24).
Note: This is the earliest document seen (July 2016) in
which the term “soybeaner” (or “soybeaners”) was used.
It appeared in three different articles in this issue of The
Prairie Farmer. It was later used by Jerome Dies.
1358. Proceedings of the American Soybean Association.
1928. Ninth annual meeting, American Soybean Association,
Indiana: August 15, 16 and 17, 1928. 2:3-11.
• Summary: “Over one thousand farmers and soybean
enthusiasts from Indiana and adjoining states attended
the various meetings which comprised the ninth annual
meeting of the American Soybean Association. On August
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15, regional meetings were held in four different sections
of Indiana which were attended by Purdue specialists and
representatives of the Associations and interested growers.
These meetings were designed to spread the influence of
the Association’s annual meeting over as much territory as
possible, and the interest certainly justified this plan.
“Much of the material that follows is extracted from the
August 25, 1928, issue of the Prairie Farmer.”
Note: The portions concerning regional meetings must
be extracted from a regional edition (or editions) of Prairie
Farmer.
The article is divided into the following parts:
Introduction (incl. list of prominent Hoosier soybean
farmers). Soybeans in commerce. Northern Indiana regional
meeting. Western Indiana regional meeting. Central Indiana
regional meeting. Eastern Indiana regional meeting.
“Northern Indiana regional meeting: Perhaps no better
point in the Middle West could have been selected for a
regional meeting of the American Soybean Association than
Soyland, the farm of Taylor Fouts, and those of his brothers,
Noah and Finis, in Carroll county, Indiana, where more than
150 farmers and soybean growers gathered August 15 to talk
their favorite subject–soybeans.
“Soyland, with its 200-odd acres of certified soys of
the varieties Manchu, Midwest and Dunfield, is one of the
pioneer soybean growing regions in Indiana, and is today one
of the greatest centers of production of fine soybeans in the
United States.
“A score or so of years ago, when Taylor Fouts was a
student at Purdue University, the soybean was being ‘played
with’ by experimenters at Purdue. Taylor took a small
quantity of seed home with him and planted the first patch
on the Fouts farm. Today it is the major crop on the farm,
and the practice has spread to neighboring farms in Carroll
county and adjoining counties.”
“Following an ample repast served by the ladies of
the Presbyterian church, the ladies assembled on Taylor
Fouts’ front lawn, where Taylor, who was president of the
Association, introduced prominent soybeaners,” including
William Morse. “A comedy sketch was enacted by Chester
Royce and Roy Caldwell, who kept the crowd in an uproar
with their humorous discussion of the relative merits of the
Dunfield and Manchu varieties... They closed their number
by singing the latest rural hit song of the season–’Soybeans,
That’s All’ by themselves. With their guitars they made
an excellent harmony team.” At Finis Fouts’ farm, Claude
Harper of Purdue discussed the results of lamb feeding trials
in which soybeans and soybean hay played an important part
in the ration.
A photo shows an aerial view of Finis Fouts’ farm in
Carroll County at the time of the meeting.
Western Indiana regional meeting: Between 150 and
200 farmers from West Central Indiana and Illinois attended
the meeting at the Charles Meharry farm near Odell in the

southwest corner of Tippecanoe county. “For 20 years,
Meharry has been growing soybeans on his farms, the
one of 320 acres at Odell; two others of the same size at
Romney, Indiana, in Tippecanoe county, and another of
about 800 acres in Champaign county, Illinois.” Meharry’s
farm manager, Edmund N. Stafford, showed the 60 acres of
soybeans and variety trials. A number of speakers discussed
various topics.
Central Indiana regional meeting: Some 250 soybean
growers met on the J. Ben Edmondson farm, which is “not
far distant from the home of A.A. [Adrian Alkanah] Parsons,
Indiana pioneer grower, who first planted soybeans 37 years
ago [about 1891] and who has grown them every year since
without a single crop failure. The men who are enthusiastic
about this crop in this community... know what a good
crop soys are and they are making money from the crop.”
At noon, the group transferred the discussion to the grove,
where the Hazelwood Home Economic Club served a fine
luncheon, with baked soybeans as one of the inviting dishes.”
After the meeting, a “tour was made of the community where
nine farmers, members of the Midwest Association, are
growing Dunfield beans for certification.
Eastern Indiana regional meeting: The meeting, attended
by 100 people, was held on the farm of J.A. Jenkins in
Wayne county, where soybean acreage has tripled in the
last 3 years. Jenkins “has been growing soybeans for 10
years and is generally considered to be the pioneer of the
county with this new crop. He was conducting a trial of 13
different varieties: Dunfield, Ito San, Manchu, Mansoy, Illini,
Midwest (formerly called Hollybrook), Wilson 5 [WilsonFive], Virginia, George Washington, Peking or Sable, Laredo
and Illinois 1319.” Details are given for each variety; each
has its own particular growing habit and characteristics. The
earliest maturing is Ito San; the first soybean to be introduced
into Indiana, it is still widely grown. Manchu, probably the
most widely grown variety in the state, matures about one
week after Ito San.
Note: This is the earliest document seen (Dec. 1998) that
mentions the soybean variety George Washington.
1359. Sellschop, Jacq. P.F.; Salmon, S.C. 1928. The influence
of chilling, above the freezing point, on certain crop plants.
J. of Agricultural Research 37(6):315-38. Sept. 15. [19 ref]
• Summary: Exposure at 0.05 to 5.0ºC for 24 hours was fatal
to rice, velvet beans, and cotton. A number of other crops
showed various kinds of injuries but soy beans (Manchu
and Virginia varieties), potatoes, tomatoes, buckwheat,
and flax were uninjured by chilling for 96 hours. Cowpeas,
peanuts, maize and velvet beans were more severely injured
by chilling when growing in wet than in dry soil. Address:
1. Graduate Student; 2. Prof. of Farm Crops. Both: Kansas
Agric. Exp. Station.
1360. Wand, Frederick A. 1928. The soybean industry in
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this country: Development of high yielding seed varieties
through efforts of state experiment stations in Illinois and
Indiana. Grain World 100(11):11-12. Sept. 26.
• Summary: Discusses soybean culture, the marketing of
soybeans, manufacturing possibilities, and sound farm relief.
“With the passing of the draft horses in our cities
the demand for oats was curtailed to a great extent. The
Agricultural Experiment Stations in the Central West were
forced to develop and promote a new crop that could be
grown in rotation in place of oats. The soybean was chosen
as having the greatest possibilities, being a legume that will
produce well on acid soils where clover or alfalfa will not
thrive.”
The soybean varieties Manchu and Illini have been
developed by the Illinois Experiment Station, and the variety
Dunfield has been developed in Indiana. “The Combine
is the ideal machine for harvesting soybeans... Combine
harvesting saves all the beans and leaves the straw in such
condition that it may be plowed under for fertilizer.” In 1928
more than 450 combines will be used for harvesting the
soybean crop in Illinois.
“Sound farm relief: Every acre planted to soybeans
means one less acre of surplus crops, such as corn, wheat and
oats.”
“The acreage of soybeans has been increased in the
Central West as a result of the soybean milling activities
of the Blish Milling Co., Funk Brothers Seed Co. and the
A.E. Staley Manufacturing Co. The concerns have built
mills and have assured farmers of a ready market for their
surplus soybeans. The Development Department of the
Illinois Central Railroad Co. has shown a splendid spirit of
co-operation in operating a Soybean Special Train over their
lines in Illinois. The train was operated for a period of three
weeks, making 107 stops and was visited by 34,000 farmers.
The soybean exhibit car contained 34 products manufactured
from soybeans.
“On April 16, 1928, Funk Brothers Seed Co., The
Grange League Federation, and the American Milling Co.
announced that they would contract with farmers for 50,000
acres of soybeans, the crop being delivered at Peoria or
Bloomington on the basis of $1.35 per bushel for Grade
No. 2 soybeans. As a result of their activities they have
contracted over 40,000 acres of soybeans in Illinois. It has
been reported that the American Milling Co. has an outlet for
the product from 5,000,000 bushels of soybeans a year. They
should prove to be an important factor in developing the
soybean industry in the Central West.”
Photos show: (1) Illini soybeans growing on the
University of Illinois Experimental Farm. (2) A field of
soybeans planted solid with a wheat drill (1.5 bushels/
acre). The crop was harvested when 6 inches high and later
cultivated several times with a rotary hoe. Address: Manager,
Soy Bean Dep., A.E. Staley Mfg. Co., Decatur, Illinois.

1361. Dorsett, P.H.; Morse, W.J. 1928. Foreign agricultural
explorations: Introduction (Document part). In: P.H. Dorsett
and W.J. Morse. 1928-1932. Agricultural Explorations
in Japan, Chosen (Korea), Northeastern China, Taiwan
(Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. Unpublished log.
• Summary: Page 5. No author, date or place are given. “It
is primarily through plant introduction in the form of new
species or those related to the ones already established [new
varieties] in the United States, and their fullest utilization
which, not only promise most for the further extension,
development and success of agriculture, but also tend to
make the United States more nearly self supporting.
“The world is a ‘Gold Mine’ of plant wealth accessible,
alike to all nations, however the development of country’s
interest in this vast and practically inexhaustible storehouse
of potential agricultural possibilities is not dependent upon
the united efforts of the nations but is directly in proportion
to the efforts exerted by each country independently in its
search for plant nuggets [?] adaptable to its needs.
“The United States has perhaps accomplished more in
this important field of agricultural research than any of our
sister countries, and yet she has but yet touched the fringe of
its possibilities, both as to plant introduction and adaptation.
“It has been stated on good authority that more than
90% of the cultivated plants now being grown in the
United States, are directly or indirectly the result of plant
introduction. Under these conditions it is self evident that
Foreign Plant Introduction is one of the most important lines
of research investigations now being pushed by the United
States Department of Agriculture.”
Page 8. “Through plant introduction, selection and
breeding, soybean culture in the United States is being
rapidly extended throughout both the cotton belt of the
South and the corn belt of the North. The acreage devoted
to the growing of this plant alien in the United States has
increased from 500,000 acres in 1917 to approximately
4,000,000 acres for the year 1928. The Virginia, Manchu and
Laredo soybean selections made from introductions made
by the late Mr. Frank N. Meyer, Agricultural Explorer of
the Office of Foreign Plant Introduction, in 1906, 1911 and
1914 respectively, returned in the aggregate in money value,
to their adopted country in 1924, for hay and grain alone
upwards of $7,700,000.00” [$7.7 million].
Note: The soybean was probably the most import and
best known of the many plants introduced to the United
States.
Pages 9-10. “While the work as a whole is general
agricultural explorations and every thing possible will be
done to accomplish results in this connection, there are two
principal objectives which it is hoped the expedition can
accomplish. They are First to round up, in so far as possible,
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the work of observation, investigation and seed collection
of desirable varieties, strains, etc. of the Soyabeans in the
Orient, and also to secure data and photographs not alone
of field operations but also of practices and methods of the
utilization of the soybean for food and all other byproducts,
especially those industrial. Second, to study the persimmon
industry of the Orient...”
Pages 11-12.
“Ninety-five percent or more of the agricultural crops
of America today are either directly or indirectly the result
of plant introductions. The United States heads the nations
of the world in its activities in agricultural exploration and
plant introduction, As a result of this work this nation’s
diversification of important and valuable crop production and
agricultural research investigations are not surpassed by any
other country of the world.
“The work of agricultural exploration in northeastern
China during the period from August 1924 to December
1926 [by P.H. Dorsett] resulted in the introduction of
valuable types of soybeans, mung beans, wheat, rice, barley,
chestnuts, pears, jujubes, persimmons, and other deciduous
fruits, vegetables, forest trees, and ornamental shrubs and
vines. All were adapted for trial in the temperate regions of
the United States and many of them suitable for trial in the
semi-arid Great Plain region of America, where the need for
such material is so very great.
“The observations made, data, and still and motion
pictures secured, concerning the Chinese practices of
growing, harvesting, handling, and storing soybeans in
a country which leads the world in its production has
materially stimulated the interest in N.E. China, Japan,
Korea & Formosa of farmers and research investigators,
who have put America’s acreage of this extremely valuable
plant immigrant ahead of all other countries and next to
Manchuria.”
Note: The next paragraph (p. 12) is similar to the
one above it, discussing the importance of agricultural
exploration in 1924-1926 on the Chinese persimmon, and
has helped to make the persimmon an important crop in
California.
“Regions to be covered [by this expedition]: Japan,
Chosen (Korea), Taiwan (Formosa), and Northeastern
China...”
Page 13. “Objectives: It is proposed to conduct
extensive agricultural investigations in the previously
mentioned regions, primarily on the following crops:
“1. Soybeans: No one factor has contributed more to the
increase of the soybean in America than the development
of new varieties through introductions from the Orient.
The soybean is a crop of local adaptation, as shown by
the numerous varieties in Asiatic countries and the results
of extensive tests in the United States. Although grown
primarily for forage in the United States, many sections are
looking forward to the production of soybeans as a cash

crop for oil and oil meal, and for human food and industrial
uses. It is quite generally predicted that the soybean will
become one of our major crops, particularly in the South of
the boll weevil sections and in the Corn Belt states through
the menace of the corn borer. To attain this importance in
American agriculture high yielding varieties for different
uses and adapted to a wide range of soil and climatic
conditions are essential. Also, extensive investigations
are necessary as to the best methods of planting, culture,
storage, marketing, and the extensive utilization of the seed
for human food and industrial purposes as practiced in these
Oriental countries where the soybean has been the most
important food crop for many centuries.”
Pages 14-15. 2. Mung bean: 3. Kudzu: 4. Persimmon. 5.
Forage, green manure, and cereal crops; fruits, vegetables,
trees, and other crops and plants of potential value to
American agriculture.
Personnel: The Office of Foreign Plant Introduction
plans to send on the proposed Agricultural Explorations to
Japan, Chosen, Northeastern China and Formosa in 1929,
Mr. W.J. Morse, Agronomist in the Office of Forage Crop
Investigations–in charge of Soybean, Mung Bean, Kudzu
and other Oriental leguminous crops, and Mr. P.H. Dorsett,
Horticulturist in the Office of Foreign Plant Introduction.
leader of the Agricultural Exploration work in N.E. China in
1924 to 1927.
Pages 26-28: “Regions to be explored: The countries
included in the proposed exploration are Manchuria,
Northeastern China, Chosen (Korea) and Japan including
Formosa. On completion of the work in the above countries,
provided conditions are favorable, a short time will be spent
in the Dutch East Indies, especially Java and Sumatra [Note:
This never happened].
Next come descriptions (location, latitude and longitude,
etc.) of each of the countries they intend to visit: Manchuria:
Chosen (Korea): Japan: Formosa (Taiwan): Dutch East
Indies:”
Pages 28-29: “Prospective crops: Soybeans: The
rapid expansion of soybean culture has been one of the
outstanding developments in the recent history of American
agriculture. From an area of less than 50,000 acres in 1907
it has expanded in 1927 to approximately 11,500,000 acres,
with a production of over 8,000,000 bushels of seed valued
at nearly $14,000,000. The value for hay, forage, silage
and pasture is estimated to be equal to a similar amount.
The present industry is based primarily on the more than
1,500 varieties of soybeans already introduced by the
Department [USDA]. The present area in which soybeans
are now being grown is indicated on the inclosed map. Over
½ of the area of the United States is involved. While the
soybean is primarily grown for hay and forage its use for
oil is also increasing and oil mills are being erected (see
map 2). In Manchuria and Japan the soybean oil meal ranks
first in importance as a soybean product, being especially
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valuable for animal feed and fertilizer. Soybean oil, now
imported, is being used in lard and butter substitutes, paints
and varnishes, glue, linoleum, rubber substitutes and also is
refined as an edible oil.
“Varieties for expanding present area: The area in
which soybeans are grown in this country can be greatly
expanded provided drought resistant types can be found
for the southwest and early maturing types for the northern
and northwestern regions. The prevalence of the soybean
throughout the widely varying districts of Manchuria and
Japan gives ample promise of supplying these types.
“Soybeans are being extensively cultivated throughout
Java for food and green manure. It is a highly important
article in the products of the country. It is believed that types
can be found here that will be successful in the milder, moistsummered southern states.
“In the present area where soybeans are grown, swine
feeders demand [?] varieties of low oil content while the
demand for oil mills is for varieties of high oil content. The
range in both directions can be extended it is believed by
introduction of new varieties.
“Leaf, stem, and root diseases are gradually increasing
in some of our older soybean production regions. In the
event these diseases [become] prevalent, a special study and
selection of resistant strains is highly desirably.” Address:
Agricultural Explorers, USDA, Washington, DC.
1362. Reynolds, Mark H.; Dunlop, D.V. 1928. Farmers’
experiment plots: Summer green fodder trials, 1927-28.
Agricultural Gazette of New South Wales 39(11):821-26.
Nov.
• Summary: The section titled “Legume variety trials” notes
that soybeans were grown at Singleton, Mitchell’s Flat,
Middle Falbrook, Maerannie, and Armidale. Biloxi and
Otootan soybean varieties were planted at the rate of about
24 pounds of seed per acre. The highest yields of green
forage were both at Singleton. Otootan: 11 tons, 18 cwt per
acre. Biloxi: 10 tons, 2 cwt. At Armidale, rabbits ate lots of
the soybean plants.
Cowpeas, haricot beans, velvet beans, lupins, and grey
field peas were also tested. Cowpeas gave by far the highest
yields of green forage (22 tons, 5 cwt per acre). Address:
Both: H.D.A.
1363. Prairie Farmer. 1928. Taking the gamble out of
soybean marketing. 100(50):6, 39. Dec. 15.
• Summary: “Farmers in Illinois who grew soybeans this
year received 15 or 20 cents a bushel more for them than
they ever did before for commercial purposes. Manufacturers
who bought and used the beans for the production of oil
and soybean meal paid little, if any more than they have for
this crop the past few years. These are the net results of the
first year’s experience with a system of crop contracting and
price stabilization that was put into effect this year by the

principal users of soybeans and under which 90 percent of
the soybeans grown in the state were handled.”
“This sort of an undertaking, if successful, takes a great
deal of the gamble out of the production of crop and makes
it possible for the grower to count in advance, with some
degree of assurance, on what he will be able to get for his
efforts.”
“There are 1,500 farmers who contracted their soybeans
this year under this price stabilization plan. On the other end
of the contract are the three companies which used nearly all
the 1928 crop in Illinois and it is worthy of note that these
three companies are interested in the soybean crop from
three entirely different angles. Funk Brothers Seed Company
of Bloomington is interested primarily in production of oil
from soybeans. The American Milling Company of Peoria is
interested in soybeans chiefly for the production of soybean
meal, while the G.L.F. Exchange, a cooperative association
of New York farmers, is the largest buyer of soybean meal in
the United States.”
“The three manufacturers saw in this situation a chance
to increase the acreage of beans, and so after consulting
with Prairie Farmer, the University of Illinois, and the farm
bureaus, they proposed to contract for bean production.
Strictly speaking, their offer was not a contract but a
guarantee, for under its terms the farmers might sell their
beans elsewhere if they could get more money than the
manufacturers offered,... Everything in the contract was in
the farmers’ favor... Another noteworthy result has been the
elimination of speculation on a major farm crop.” Most of
the 1928 soybeans were of the Manchu variety, although the
Illini variety, developed a few years ago, is rapidly proving
itself superior to all other varieties, including the Manchu.
“I was interested in the letters which the farmers who
grew the beans wrote to the American Milling Company.
These indicate that 90 per cent of the farmers were pretty
well satisfied with the deal.”
“This is the first important crop grown by Illinois
farmers in which they had a price guaranteed before the seed
went into the ground. It probably will not be the last.”
“The value of an experiment such as this soybean price
stabilization program is that it is an example of what may
be done with all kinds of crops with the proper organization
and with a progressive point of view on the part of the
manufacturers who use those crops. There are many farmers
who would welcome something of this kind for all their
crops and thus escape the market gamble in which they have
been engaged all their lives.”
1364. Boerger, Alberto. 1928. Observaciones sobre
agricultura: Quince años de trabajos fitotécnicos en el
Uruguay [Observations on agriculture: Fifteen years of plantbreeding work in Uruguay]. Montevideo, Paraguay: Imprenta
Nacional. 580 p. Bibl. Estanzuela No. 102. Illust. Index of
persons mentioned. 29 cm. [Spa]
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• Summary: The law of 30 Sept. 1911 that created the six
agronomic stations in Uruguay marked the beginning of the
plant breeding work in Uruguay that is the subject of this
book. The preface is dated 5 May 1927. In chapter 3, titled
“Time of planting, under “legumes” (p. 102), it is noted
that yellow soybeans were planted on 10 Dec. 1911 and
matured on 10 May 1912, after 153 days. Yellow, brown,
and black soybeans were planted on 25 Sept. 1912. The first
two varieties were harvested on 30 Jan. 1913 after 128 days,
whereas the black variety was harvested on 5 Feb. 1913 after
134 days.
Page 104 notes: “Among the legumes of spring we
have observed 1from 1914/15 until 1919/20 various types
of beans (porotos) and soybeans (soya hispida). It is not
necessary to enter into detailed discussions on the duration
of their vegetative cycle or the best time of planting...” Three
varieties of soybeans were planted and did well in Cerro
Largo. Following the interruption of word at “La Estanzuela”
in 1917/18, research on soybeans began again in 1921/22
and 1924/25. The variety “Soja biloxi” [Biloxi] was grown
at Mercedes (yield 1,840 kg/ha), at La Estanzuela (1,200 kg/
ha). An unknown inferior variety was grown at Sayago (740
kg/ha).
Note 1. This document contains the earliest date seen
for soybeans in Uruguay, or the cultivation of soybeans
in Uruguay (10 Dec. 1911). The source of these soybeans
is unknown. Note 2. Much of this same information was
published by the author on 14 Oct. 1933 in Deutsche
Landwirtschaftliche Presse 60(41):523, in German. Address:
Prof., Dr., Director del Instituto Fitotécnico y Semillero
Nacional “La Estanzuela” (Departamento de Colonia),
Uruguay.
1365. Hosking, H.R.; Buckley, F.E. 1928. An investigation
upon the soya bean in Trinidad. Dissertation presented
for the Associateship of the Imperial College of Tropical
Agriculture (AICTA). 50 p. Department of Agriculture 192728. [13 ref]
• Summary: Contents: 1. Introduction. 2. Aims of the
investigation. 3. The soy bean. 4. Introductory remarks on
selection. 5. Previous history of the three original plots. 6.
Preliminary observations on the three varieties. 7. Selection
work and further observations. 8. Planting out the progeny
rows. 9. Germination of the progeny. 10. Field observations
upon the progeny. 11. Harvesting the progeny. 12. Characters
of the harvested beans. 13. Consideration of the bean
weights, etc. 14. Comparison between the parents and
their progeny. 15. Seed characters of the progeny. 16. The
environment and soil. 17. Conclusions. 18. Final conclusions
and recommendations for further work: Varieties to be
carried on, manuring, ridging, reduction of exposure, the
time of planting. 19. Literature cited. 20. Appendix.
“Introduction: On the arrival of the writers at the
Imperial College of Tropical Agriculture, St. Augustine,

Trinidad, early in October 1927, an investigation was started
upon the Soy Bean. At this period there were three small
plots, of roughly one tenth of an acre each, upon which there
were three types of Soy Bean Growing. These contiguous
plots were at the north end of a field which had been under
Tobacco for some time–and have since again gone under
Tobacco. Plot I consisted of a Venezuelan strain which had
been imported from Venezuela. Plot II was an American
variety with large brown beans–probably a Biloxi. Plot III
was under of crop of Indian Soy Beans which had been
imported from Darjeeling the previous year. It was from this
material that the subsequent selections were made. Early
in October 1927 the three plots were well on the way to
maturity, and all showed vigorous growth and appeared to be
quite healthy.” The soil in which they were growing had been
manured more than any other part of the College Farm.
“The three plots had been sown [four soybeans to each
hole] on July 15th 1927 which is close to the beginning of
the rainy season in a normal year. Consequently they were
ripening off in the hottest time of the year. One of the first
things to strike the newcomer was the entire absence of root
nodules on any of these bean plants.
“Aims of the investigation: To attempt to isolate a pure
line of Soy Beans–or pure lines–suitable to the climatic
and soil conditions of Trinidad. The larger sugar estates of
Trinidad are searching for a Leguminose [leguminous] crop
which can be grown between the cane rows from which
cattle food can be obtained and also green manure... If the
beans were developing nodules they would also enrich the
soil by the fixation of nitrogen. It is understood that cream or
yellow beans are of greater value commercially than brown
beans...”
Seeds of the best looking plants were selected in midNovember 1927, then progeny rows were planted in 4 plots
from December 19-23 on Field E (144 by 300 feet) of the
College Farm. Germination of the seed was very poor.
The Venezuelan variety gave the most promising results.
“The American strains of Biloxi did not appear to be worth
the trouble of any further work...” “The writers strongly
advocate that in the future Soy Beans should be sown on
ridges, owing to the special nature of the St. Augustine soil.”
Wind breaks should be built to avoid excessive transpiration.
“The time of planting is of the utmost importance in
Trinidad.” The period from Nov. 15 to 20 is considered best.
The authors observed nodulation of uninoculated soya beans
in Trinidad.
Note 1. This is the earliest document seen (May 2009)
concerning soybeans in Venezuela. It seems likely that
soybeans would have been cultivated in Venezuela by this
time, but we cannot be sure.
Note 2. No mention is made of the soya beans grown in
Trinidad by 1913. Report of the Botanic Station, Montserrat
(1913) says: “... soil was sent by the Imperial Commissioner
of Agriculture and came from a field in Trinidad where the

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 638
soy bean had shown some success.”
Letter from Sonia Manjoo, Documentalist at CARDI
(Caribbean Agricultural and Research Development
Institute). 1996. June 20. This dissertation is housed in the
West Indian Collection of the University of the West Indies,
Library, St. Augustine Campus, Trinidad and Tobago.
Address: Trinidad.
1366. Lehman, Samuel G. 1928. Department of Botany:
Division of Plant Pathology. North Carolina Agricultural
Experiment Station, Annual Report 50:95-96. For the fiscal
year ended June 30, 1927.
• Summary: “A brief statement of the progress of the work
conducted by the Division of Plant Pathology in the study of
the nature and control of plant diseases during the past year
is herein presented.
“Soybean Diseases: Studies of the Cerosporo disease
of soybean ascribed to Cercospora Daizu Miura are nearing
completion. A paper setting forth the results of these studies
is now in course of preparation. This disease, originally
found in Currituck County, is now known to be widespread
in the State. The chief symptom is a spotting of the leaves
and when infection occurs in some susceptible varieties the
area effective for photosynthetic production of carbohydrates
is often greatly reduced. The value of the leaves for forage
and the yield of beans on infected plants decrease with
increase in severity of the disease.
“The presence of another disease due apparently to a
second species of Cercospora (probably Cercospora kikuchii)
has recently been discovered in the State. This fungus grows
between the layers of the seed coat and on light colored
seeds produces a purplish or lavender discoloration [purple
seed stain]. The infected bean appears to be sound, but the
discoloration gives it the appearance of a hybrid and for
that reason is undesirable to the producer of pure strains of
varieties with light colored seeds. Our information retarding
this disease is as yet very meager but observations will be
continued with a view to learning more of the life history of
the parasite and the nature and control of the disease.
In an effort to determine the value of seed treatment in
control of seed-borne diseases of soybeans Mammoth Yellow
seeds from plants diseased with mildew (Peronospora
manshurica) and bacterial blight (Bact. sojae) were treated
with various chemical disinfectants. No mildew developed
on either treated or untreated seed. Bacterial blight was
absent from most of the treated lots but appeared in very
moderate amount on plants from untreated seed and from
certain of the treated lots. While it is believed that the
treatment reduced the amount of the bacterial blight disease,
no satisfactory conclusion can be drawn from the test owing
to the fact that development of the disease was greatly
hindered by the unusually dry weather which prevailed
during the time the beans were growing.
“The tests to determine the effect of various

disinfectants on the germination of soybean seed have been
continued using seed of the Mammoth Yellow and Biloxi
varieties. Formaldehyde when used in such concentrations
and for such periods of time as would be effective in killing
seed-borne parasites reduced the germination of the seed.
Mercuric chloride reduced germination slightly in some
tests but not in all. The organic mercuries, such as Semesan
and Uspulun, showed no injurious effects. These materials
can undoubtedly be used on the above mentioned varieties
for reasonable lengths of time without fear of injury to
germination.
“Soybean and Cowpea Wilt: Comparative tests are
being made with strains of wilt producing fungi isolated
from cowpea and soybean. In farm practice it is important to
know if one can safely substitute soybeans for cowpeas on
land where cowpeas die of the wilt disease. Pot cultures on
Norfolk sandy loam indicate that blackeye cowpeas are more
readily attacked by Fusaria isolated from wilted cowpea
plants than by Fusaria obtained from wilted soybeans. On the
other hand under the same test conditions neither the strains
isolated from soybean nor cowpea produced wilt of soybean.
It appears that the soybean plant is markedly more resistant
to wilt producing Fusaria than is the cowpea. When Norfolk
sandy loam was compared with coarse sand a much greater
number of cowpea plants succumbed to wilt on the latter
than on the former soil. There appears also to be a positive
relation between the amount of root infestation with larvae
of the bean beetle and the amount of wilt which develops on
cowpea when grown on infested soil. A number of soybean
plants likewise showed root infestation with bean beetle
larvae, but none of these plants, although growing on coarse
sand inoculated with Fusaria from wilted cowpeas, showed
infection with the cowpea wilt fungus.”
Note: This is the earliest document seen (May 2017)
concerning purple stain disease of soybeans in North
Carolina. Address: In charge, Div. of Plant Pathology, Dep.
of Botany.
1367. Miller, E.C. 1928. Some observations on the number
of stomata of crop plants (unpublished data).
• Summary: Miller observed the number of stomata of
various agricultural plants growing in the field during from
2 to 9 growing seasons. The results of the observations are
given in a 2-page table which has six columns and about 40
rows, one for each plant.
For Medium Yellow soybeans: Number of years
observed: 2, Average number of stomata, thousands per
square inch of leaf surface: Upper: 95. Lower: 107. Total:
202. Ratio of lower to upper: 1.126.
The ratio varies widely from 3.15 in potatoes (several
varieties) to 0.585 in Blackhull Wheat. Of the plants
observed, oats had the smallest number of stomata per unit of
area–54,000 per square inch–while cucumber had the largest
number–428,000 per square inch of leaf area. When stomata
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occur on both upper and lower surfaces, the majority of
plants have more on the lower than on the upper surface. The
leaves of apple, peach and cherry showed no stomata on the
upper surface.
Note: In botany, stomata (pronounced STOH-muh-tuh)
are openings through which gases are exchanged. They are
the tiny openings in the epidermis of a plant, through which
gases and water vapor pass. Stomata permit the absorption
of carbon dioxide necessary for photosynthesis from the air,
as well as the removal of excess oxygen. Address: Kansas
Agric. Exp. Station, Manhattan, Kansas.
1368. Brillmayer, Franz Anton. 1929. Die Kultur der
Sojabohne [The cultivation of the soybean]. Wiener
Landwirtschaftliche Zeitung (Vienna) 79(3):2-3. Jan. 19.
[Ger]
• Summary: Reply to question 4:
The cultivation of the soybean (Sojabohne) or its use
can take place in two different ways. Through the planting
of tall growing, late maturing varieties for green fodder, use
as hay (Heunutzung), or addition to silage, and through the
production of the dried beans (Trockenbohne) through the
planting of varieties that are certain to mature here with us.
American agriculture has made use of the advantages
of the cultivation of the soybean (Sojakultur) to the broadest
extent possible. While in 1910, it was merely a plant that
was known in the national experiment stations, by 1920
some 950,000 acres were already planted with soybeans
(Sojabohnen). Even though the American scale is not
immediately applicable for us, the experiences there in
any case give us many hints. Above all else, the American
varieties are not usable for our climatic conditions, as
one trial showed that was carried out in 1928 on my
farm that was set up as a legume-growing station for
the Federal Institute for Crop Farming and Seed Testing
(Luguminosenzuchtstation der Bundesanstalt für Pflanzenbau
und Samenprüfung) in Vienna. The “Ito san” variety, for
which a maturation period of 115 days was indicated in
America, required 157 days, while the “Mammoth Yellow”
variety, for example, which was supposed to mature in 145
days, did not even properly set the pods with us.
The main matter with soybean cultivation (Sojakultur)
is the question of varieties. High-yielding varieties with a
longer growth period do not mature with us, while earlymaturing varieties do not provide any satisfying yields.
Out of twenty-two varieties from the countries of origin of
America, Austria, China, Germany, Hungary, and Romania
in a comparison planting, only the following turned out to be
definitely maturing, and they are listed in the order of their
maturation period: Frühe Braune [Early Brown] (Germany),
Fruwirth’s frühe braune [Fruwirth’s Early Brown], Platter
frühe braune [Platter Early Brown], Platter schwarze Soja
[Platter Black Soy], Frühe gelbe [Early Yellow] from
Budapest, Schwarze [Black] from Rastatt (Germany), and

Fruwirth’s Black Eyebrow. (Reference is to be made to the
fact that on the seed market, soybeans of undetermined
origin are offered, the cultivation of which will most likely
lead to a fiasco.)
Out of all crops, the soybean provides the greatest
quantities of protein and fat per unit of area, no matter
whether it is used as hay or as dried beans. The following
consideration serves to illustrate the value of the soybean
as a mass producer of high-quality nutrients. The following
yields per hectare may be assumed under the same
conditions, and these figures should be rather accurate:
A table shows the following:
1. Soybean seeds yield 1800 kg/ha. Soybean straw
yields 3000 kg/ha. Both produce 561.6 kg of protein per ha
and 320.4 kg of fat per ha.
2. Soybean hay yields 8000 kg/ha. It produces 824.0 kg
of protein per ha and 187.0 kg of fat per ha.
3. Barley seeds yield 2400 kg/ha. Barley straw yields
3000 kg/ha. Both produce 164.4 kg of protein per ha and
60.6 kg of fat per ha.
4. Pea seeds yield 2000 kg/ha. Pea straw yields 2500 kg/
ha. Both produce 423.0 kg of protein per ha and 37.5 kg of
fat per ha.
5. Lucerne / Alfalfa hay yields 4000 kg/ha. It produces
248.0 kg of protein per ha and 48.0 kg of fat per ha.
For the time being, in discussing the use of soy hay, it is
to be mentioned that in Platt, I had very good successes with
the 1.5 m high American varieties that no longer mature with
us: “Mammoth Yellow”, “Wilson”, and “Soja hispida Nigra”.
The green fodder yield was 400 metric hundredweight
per hectare, which has to correspond to approx. 80 metric
hundredweight of hay. The sowing can also take place even
later, perhaps even after early winter barley. Row spacing 40
cm, seed spacing within the rows 7 to 8 cm. With regard to
the requirement for sowing seeds, the following figures are
calculated according to the weight of a thousand seeds: for
Mammoth Yellow 100 kg, for S. hisp. Nigra 55 kg, and for
Wilson 45 kg per hectare. The best time for cutting is before
the yellowing of the leaves when the seeds have begun to
develop in the pods. The percentage of protein content is in
fact the highest at the time of the blossoming of the plant, but
the yield in quantity is still too low then. The composition
of the soybean hay at different times of the cutting is shown
by the following American analysis: A table follows with
seven column headings: Point in Time of the Cutting,
Water in %, Protein in %, Fat in %, Nitrogen-free extract
[carbohydrates] in %, Crude Fiber in %, and Ash Component
in %, and the four row headings: Full bloom, Beginning
of the development of the pods, Seeds half developed,
and Seeds fully developed. The table shows the greatest
protein with the plant in full bloom, while the greatest fat is
achieved at seeds fully developed. Seeds for sowing must be
newly acquired every year. It might perhaps be successful
to produce seeds for sowing in climatically favorable areas
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and to pass them on to fodder growing areas. The costs for
the sowing seeds are not much higher than for fodder mix
(Futtermischling) that consists of vetch, peas, and oats.
The ensilage of soybeans by themselves is difficult
to carry out because of the high protein content and low
carbohydrate content. But according to American experience,
the concurrent use (Mitverwendung) with green corn is
immediately possible and substantially raises the protein
content. Corn silage has too broad of a proportion of
nutrients, and for a rational feeding, it must be mixed with
protein-rich fodders. American analysis of corn ensilage and
that of soybeans as well as of a mixture of both of them is
depicted in the following table.
For cultivation for the obtaining of dry beans, all those
areas come into consideration in which corn still matures.
Extremely early varieties also still mature in harsher areas.
For cultivation, the same conditions apply as for bush beans.
Soybeans (Soja) get along well with themselves, that is, they
can be planted repeatedly in succession. They also flourish
after the application of fresh barn manure without the stems
and leaves growing [excessively]. An excess of nitrogen
delays maturity. In contrast to bush beans, soybeans are not
sensitive to frost, and in 1927 and 1928, they withstood late
frosts in the field cultivations in Platt down to -5º C, even
though they had already reached a height of 15 cm. They
can therefore already be planted as early as March. But
since soybeans require a certain minimum heat of the soil to
germinate, it is advisable to set the planting date before that
of corn.
A table follows with the seven column headings
Ensilage from, Water %, Protein %, Carbohydrate %, Fat
%, Ash %, and Crude Fiber %; and the three row headings
Soybeans, Corn, and Soybeans + Corn. The table shows that
all values are highest with soybeans alone with the exception
of carbohydrate. (Continued). Address: Platt [Austria].
1369. Brillmayer, Franz Anton. 1929. Die Kultur der
Sojabohne [The cultivation of the soybean (Continued–
Document part II)]. Wiener Landwirtschaftliche Zeitung
(Vienna) 79(3):2-3. Jan. 19. [Ger]
• Summary: Continued: Brief instructions on cultivation
will be provided below, whereby at the same time, I
make reference to the book which recently appeared, Die
Sojabohne: Kultur, Verwendung, Bedeutung [The Soybean:
Cultivation, Use, Importance] by Franz A. Brillmayer, seed
grower in Platt, and Dr. Fritz Drahorad, Federal Institute
for Plant Cultivation and Seed Testing (Bundesanstalt für
Pflanzenbau und Samenprüfung) in Vienna. The book was
self-published, is eighty pages long with 18 illustrations from
the soybean growing operation (Sojazuchtbetrieb), and costs
4.60 Austrian schillings.
The quantity of seeds for sowing follows the seed size
of the variety. With Platter frühe braune [Platt early brown],
50 to 55 kg per hectare are needed, while with Platter

mittelfrühe schwarze [Platt medium-early black], SS 14,
45 to 50 kg per hectare are needed. The depth of the seeds
is 3 to 4 cm. The Frühe schwarze [Early Black] SS 14 is to
be drilled at a row spacing of 40 to 45 cm, and the Frühe
braune [Early Brown] at 35 to 40 cm. The distance within
the rows is to amount to 6 to 7 cm. At the beginning of the
cultivation, the soybeans grow slowly. In order to prevent
weeds from coming up and in order to keep the moisture in
the soil, a two-time cutting is indicated. Before the operation
comes to a close (der Stand sich schliesst), earth is to be
lightly hilled up.
As a legume, the soybean is also a host plant for root
nodule bacteria (Knöllchenbakterien), and therefore an
inoculation absolutely ought to be carried out on the sowing
seeds. There are root nodule bacteria that are specially suited
for soybeans, and inoculation with the usual non-soybean
inoculants (Bohnenimpsstoff) is ineffective. The inoculant
soil will probably be produced by the Federal Institute for
Plant Protection, Trunnerstrasse 1, Vienna II. Furthermore, it
can be obtained under the name “Nitragin” from the Dr. A.
Kühn Agricultural Works, Grunewald 2, Berlin, and under
the name “Azotogen” at the Dr. Teisler and Ziegenspeck
Institute, Plauenscher Platz 1, Dresden A.
With regard to diseases, only bean rust (Bohnenrost–
Uromyces appendiculatus) is known. Other enemies of the
plants are hares and field mice. Since the pods remain tightly
closed even at maturity, the dropping of seeds (Samenausfall)
is not to be feared. The beans are therefore harvested after
complete maturity by pulling up or by mowing. If because of
lasting rainy weather, it is necessary to harvest the soybeans
at a point in time at which they have not fully matured or are
not completely dry, then that may be done without care since
if they have enough time to be stored in the barn, the beans
will continue to mature in the straw.
Rational milk production and pig feeding is possible in
agriculture today only through the purchase of protein-rich
feed (meat meal and fish meal, oil cakes (Oelkuchen), yeast,
etc.) The great significance of soybean cultivation thus lies in
the fact that the farmer becomes independent of the purchase
of concentrated feeds. If it at some point becomes possible
for him to press oil out of beans that he produced himself
in his own cooperative oil mills (Oelmühlen) and he can
keep the valuable, protein-rich pressing residues [soybean
meal] for feeding, then a nutritional balance will occur in the
operations that is similar to what we observe with sugar beet
production.
Since the soybean as a legume makes use of nitrogen
in the air with the help of root nodule bacteria, and the oil is
produced from agriculture only with the materials of carbon
dioxide and water that are taken from the atmosphere, and
since with the feeding of the pressing residues, the ash
component appears again as fertilizer in the farmer’s own
farming, it is possible through this to produce oil and meat
(milk) in agriculture with the lowest expenditure for mineral
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substances.
Note: Translated by Philip Isenberg (MM, CT), Long
Beach, California. Address: Platt [Austria].
1370. Williams, C.B. 1929. Soybean growing in North
Carolina. North Carolina State College of Agriculture,
Extension Circular No. 127. 19 p. Jan. Revised.
• Summary: Contents: Introduction. The growing plant.
Distribution in North Carolina. Soybeans vs. cowpeas.
Soybeans compared with peanuts. Suitable varieties of
soybeans (for seed and for hay; in the mountains, piedmont,
or coastal plain: Biloxi, Herman, Laredo, Mammoth Yellow,
Otootan Southern Prolific, Tokyo, and Virginia). Selection
and preparation of the soil. Inoculation essential. Kinds of
fertilizer to use. Seeding and cultivation. Rotations with
soybeans (for coastal plain soils, for piedmont soils, for
mountain soils). Soybeans in mixtures (with sweet sorghum,
millet, or corn). Harvesting for hay. Harvesting for seed.
Soybeans soil improvement. Soybeans for soiling purposes.
Soybeans for pasturage. How soybean crop is utilized (in the
United States and in North Carolina by percentages). Cost
of growing the beans. Crushing beans from the standpoint
of millmen and farmers. Products secured by oil mills in
crushing (oil, meal). What can oil mills afford to pay for
beans. Possibilities as indicated by important uses of soybean
products (soybean oil and meal). Some advantages to farmers
of soybeans over other oil-bearing seed crops.
“North Carolina produces from 18 to 20 per cent of the
soybean crop of the United States grown for all purposes
including seed, hay, and soiling. Approximately 19 per cent
of all soybean seed is produced by North Carolina Growers.
The acreage planted annually in the state is now about equal
to that of cowpeas and the crop from year to year is finding
favor with growers in new territory.”
“Inoculation essential: Soybeans, like other legumes,
are characterized by their ability to take free nitrogen from
the air, if the soil is inoculated with the proper bacteria for
this crop. In growing soybeans on land for the first time,
especially in a locality where this crop has not been grown
previously, it will pay to inoculate the soil by either using
soil from an inoculated field or one of the commercial
cultures. The latter may now be secured at very reasonable
prices. In some parts of the state I would say, however,
that the bacteria suitable for inoculating this crop seem
to be quite widely distributed in the soil. When soybeans
are planted on many soils, it will usually be found that
nodules are present on the roots in large numbers by natural
inoculation. Experiments have shown that something like 50
per cent more nitrogen was found in the stems and leaves of
soybeans which were planted on inoculated soil than in those
grown on uninoculated soil.
“Kinds of fertilizer to use: As soybeans on inoculated
soil will be able largely to gather their nitrogen from the
atmosphere, it will not be necessary to add but little, if any,

commercial nitrogen. However, if the soil is poor it will pay
to make an application of barn-yard manure or add sufficient
cotton-seed meal, nitrate of soda, sulphate of ammonia, or
other commercial carriers of nitrogen to give the fertilizer
mixture 1 to 2 per cent nitrogen. Ordinarily from 200 to 300
pounds of 16 per cent acid phosphate and 25 to 50 pounds
of muriate of potash will supply the necessary amount of
phosphoric acid and potash needed by this crop when grown
on average soils in the eastern part of the state. The acid
phosphate alone will be sufficient to add on average soils
in the piedmont and mountain sections. With poor soils, 25
to 30 pounds of nitrate of soda or sulphate of ammonia per
acre will supply sufficient nitrogen if the crop is inoculated.”
Address: Chief, Div. of Agronomy, North Carolina State
College of Agriculture and Engineering, Raleigh.
1371. Wand, F.A. 1929. Varieties of soy beans best for
manufacturing. Grain Dealers’ Journal 62(3):162. Feb. 10.
• Summary: A letter to the Grain Dealers Journal, listing the
best varieties for manufacturing purposes, and pointing out
the large potential market for soybean products.
“The yellow varieties of soybeans such as the
Manchu, Mansoy, Dunfield, and Illini are most valuable for
manufacturing purposes because of their high oil content and
yield of meal of a light uniform color...
“There is a large potential market for soybean
products. This has been demonstrated by the fact that the
manufacturers of soybean products are prepared to contract
for soybeans at a specified price before the crop is planted.
According to reports, the contract feature may be used
in Kansas, Illinois and Ohio during the coming season.”
Address: Decatur, Illinois.
1372. Brillmayer, F.A. 1929. 153. Sojabohne. A.J.H.
Slowacki (Antwort auf Frage 45) [153. Soybean.
A.J.H., Slovakia. (Reply to Question no. 45)]. Wiener
Landwirtschaftliche Zeitung (Vienna). March 23. p. 6. [Ger]
• Summary: Aside from at my soybean growing and
breeding station (Sojazüchtstation) in Platt, Lower Austria,
and the reproduction and trial fields throughout the national
territory, to my knowledge soybeans (Sojabohnen) are
cultivated at the field level only in Hungary. An estate
there, the address of which is to be obtained from the
plant physiologist Dr. Lene Müller, Mannheim, L. 15. 9.
II, contrastingly grows soybeans for a chocolate factory in
Budapest which produces chocolate from them. Furthermore,
soybeans are also cultivated in some parts of Istria [in
today’s Croatia] where they find use for self-consumption
as a coffee substitute. The Platt mittelfrühe schwarze (Platt
medium maturity black) Original SS 14 and the frühe braune
(Early Brown) FB have been cultivated in Lower Austria,
Upper Austria, Carinthia, and Styria with the best success.
An agronomic trial that was carried out by the agricultural
association Bielsko-Biala r.G.m.b.H. in Bielsko, Poland
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confirmed the possibility of cultivation in that country. In
1928, from 0.5 kg of mittelfrüher schwarzer Platter soybeans
SS 14, Josef Brunner, Machater [unknown; typographical
error?] in Nikelsdorf, Post Paternion, Carinthia harvested
over 20 kg which, as a result of the unfavorable climate
there, deserves to be especially emphasized. The soybean
flourishes best after root crops in the second position of a
crop rotation (Tracht). Whether the soybeans that have been
cultivated in Hungary will come to maturity in Slovakia must
be tried out on a smaller area for reasons of caution. Soy grits
that have not be defatted (unentöltes Sojaschrot) are given
first and foremost to growing livestock (cattle and pigs) in
moderate doses as a feed additive (Beifutter) as a narrowing
of the nutritional relationship (Nährstoffverhältnis) and
provides a very valuable service for the rational raising of
growing livestock as well as for production feed for dairy
cows. Our feeds that are self-produced the most have a broad
nutritional relationship. Everywhere that more protein is used
for rational feeding and there is the desire to do without the
addition of protein-rich concentrated feed such as fish meal
and meat meal, oil cakes, yeast, etc., the addition of soybeans
is appropriate. Since they have an extremely narrow
nutritional relationship of 1:2, every desired adaptation of
feed can be composed with them. I recommend the brochure
Die Sojabohne. Verwendung, Kultur, Bedeutung [“The
Soybean: Utilization, Cultivation, Importance”] by F. A.
Brillmayer and Dr. Fritz Drahorad of the Federal Institute for
Plant Cultivation (Bundesanstalt für Pflanzenbau) in Vienna,
self-published, 3.40 Austrian schillings.
F.A. Brillmayer, seed grower and breeder
(Samenzüchter) in Platt, Lower Austria
Note 1. Translated by Philip Isenberg (MM, CT), Long
Beach, California.
Note 2. Carinthia (Kärnten or Kärnthen) was an
Austrian crownland; it is now a state of southern Austria,
bordering on Italy and Yugoslavia.
Note 3. Styria is a large state in southeastern Austria; its
capital and main city is Graz. Address: Seed grower, Platt,
Lower Austria.
1373. Brillmayer, Franz Anton. 1929. Wert und Verwendung
der Sojabohne als Futtermittel [The value and use of
the soybean as fodder] Bauernbuendler (Der) (Vienna)
23(645):1-2. March 30. [Ger]
• Summary: Experiences have already been collected in
Austria about the planting and cultivation of the soybean
(Sojabohne), but not about the use of the bean in agriculture.
From our viewpoint, we are first and foremost interested
in the use of the soybean as fodder, which is possible in a
variety of different ways.
In the form of green fodder or hay and as an addition to
ensilage.
In the form of dried seeds that are either steamed or
coarsely ground.

In the form of soybean cakes (Sojakuchen) or defatted
soybean grits (Sojaschrot).
As soy straw (Sojastroh) and soy chaff (Sojaspreu).
As in many cases, with the exploitation of the
advantages of soybean cultivation (Sojakultur), America
also leads the way in an exemplary manner. The Agricultural
Department [sic, Department of Agriculture] of the United
States of America has recognized the economic value
of the soybean for agriculture, industry, and the national
economy and in a genuinely American, generous manner has
advertised (propagiert) and spread its cultivation.
Special significance will be attained in all probability by
the cultivation of soybeans that are tall growing, that provide
a lot of mass, and that are late-maturing varieties but which
do not mature here with us. In any case, the seeds for sowing
have to be procured again every year for their cultivation in
the event that it is in fact not successful in enlisting them in
climatically very favorable areas. The quantities of protein
that are produced in this way are very considerable and are
not achieved by any other crop. At a trial cultivation in Platt
in 1928, green fodder was harvested at the rate of 400 metric
hundredweight [equal to 100 kg, and thus 40,000 kg] on
one hectare, which would correspond to around 80 metric
hundredweight of hay. With this yield per unit of area, what
results is a production of 824 kilograms of protein and 187
kilograms of fat per hectare if it is cut at a time at which
the seeds are half developed in the pods. This can then be
compared, for example, to the harvest of fat and protein
with barley: a harvest of 24 metric hundredweight of barley
and 30 metric hundred weight of barley straw contains 164
kilograms of protein and 60.6 kilograms of fat.
The correct point in time for cutting the soybeans and
the exploitation of the hay is present when the seed in the
pod begins to develop, before the leaves turn yellow. If
the cutting is carried out earlier, then although the protein
content of the plant is higher, the yield per unit of area
is lower. What have proven themselves to be especially
appropriate for our climate for the purpose of the exploitation
of hay have been the American varieties “Mammoth Yellow”
and “Wilson” which, with a height of 1.30 meters, were
extraordinarily dense and abundant.
Few experiences have been gathered yet with the
feeding of livestock with dried seeds in the steamed or
coarsely ground state, although that is primarily because
the soybean is enlisted first and foremost for the obtaining
of oil and is not fed to the animals directly. The favorable
successes and the extraordinary digestibility as a human
food, however, cause it to be assumed to be absolutely
probable that with the feeding of livestock, soybeans will
have the most favorable effect and will be utilized well.
“The greatest significance is ascribed to soybean cakes
(Sojabohnenkuchen) or defatted soybean grits, the high
value of which has already been acknowledged for dairy
livestock and growing animals. The use of this fodder is
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extraordinarily widespread in Denmark and Germany.
Reference need only be made to the fact that one single oil
mill in Germany, the “Hansa Mill” in Hamburg, processes
3,500 to 4,500 metric hundredweight of soybeans per day,
and that the residues that are left over from the oil extraction,
around 4,000 metric hundredweight per day, are completely
used up by German agriculture for fodder purposes.
The soybean straw (Sojabohnenstroh) that accumulates
with the harvest of dried soybean seeds (Sojatrockenkorn)
and the soybean chaff (Sojabohnenspreu) that results as
waste from threshing are also valuable fodders. As chaff or
in the form of roughage, the straw is gladly accepted by all
ruminants, and the same holds true for the chaff when mixed
with other fodder (such as beets). Soybean straw contains 8
percent digestible protein, 35.2 percent carbohydrate, and 1.2
percent fat, while the pods contain 6.5 percent protein.
This is compared with the composition of oat straw, with
1 percent protein, 37 percent carbohydrates, and 0.5 percent
fat.
The primary advantage of the soybean for the feeding of
animals lies in its high protein content. Its cultivation makes
it possible to produce the highest achievable quantities of
high-quality nutrients per unit of land area as is the case with
no other plant,
In the feed practice, the protein content of a fodder
is compared with its content of carbohydrates and then a
nutrient ratio is spoken of. For certain services, a certain
nutrient ratio is then necessary (with rational feeding) with
the feed adjustment (Futterpassierung). This nutrient ratio
is, for example, from 1:3 to 1:6 for growing animals (that
is, one part protein to three to six parts carbohydrate), and
a further ratio for fattening animals, around 1:7 to 1:11.
Growing pigs with a live weight of 20 kilograms need fodder
with a nutrient ratio of 1:4.3, while pigs with 180 kilograms
of live weight need one with a ratio of 1:7.3.
If the nutrient ratio of some fodders is then provided
below, then it is easy to see from this how difficult it is to
combine a feed ration with a narrow nutrient ratio from
fodders that are self-produced within agriculture. The
nutrient ratio of protein to carbohydrates is 1:7 in red clover
hay, 1:18 in the potato, 1:11 in barley, and 1:7.8 in oats,
while on the other hand, it is 1:2 in soybeans and 1:4.2 in
soybean hay (Sojabohnenheu).
In actuality, rational milk production and profitable pig
feeding are possible in agriculture only through the purchase
of protein-rich concentrated feed (meat meal, fish meal, oil
cakes, yeast, and so on).
The great significance of the cultivation of soybeans
from the macroeconomic and microeconomic viewpoints
is then provided by the fact that the farmer becomes
independent from the purchase of concentrated feed, and it
is made possible for agriculture to arrange the production of
animals to be more profitable.
In order to show how the areas under cultivation have

grown by leaps and bounds in the United States of America
by means of an advertising campaign (Propagandafeldzug)
by the government, and in what a large-scale way the
soybean is used in agriculture, it is to be noted that around
1910, the soybean was only known with state experimental
institutions, but by 1920, 950,000 acres were already planted
with it. Two oil mills with a minimum capacity of 150,000
tons each were built in one year.
“In Austria, the cultivation for the use of the dried
beans is in general restricted to those areas in which corn
still matures. Extremely early varieties will mature, though,
in areas where corn no longer thrives. The production of
soybean green fodder (Sojabohnengrünfutter), soybean hay,
and soybean silage can, however, be carried out everywhere.
Next time, an explanation is to be provided about the
obtaining of oil from the soybean and its use in industry and
as a food for humans.
Note 1. Translated by Philip Isenberg (MM, CT), Long
Beach, California.
Note 2. This is the earliest and only article seen
(April 2020) in the AustriaN Newspapers Online (ANNO)
database that contains the German words Sojaspreu or
Sojabohnenspreu (soybean chaff). Address: Seed Breeder
(Samenzuechter), Platt [Austria].
1374. Erdman, Lewis W. 1929. The percentage of nitrogen
in different parts of soybean plants at different stages of
growth. J. of the American Society of Agronomy 21(3):36166. March. [3 ref]
• Summary: Four soybean varieties were grown: Manchu,
Dunfield, Midwest, and Peking. While soybeans mature,
as the percentage of nitrogen in the nodules decreases,
there is a corresponding increase in nitrogens in the tops of
the plant, and especially in the seeds. “In the early stages
of growth there is a gradual decrease in the percentage
of nitrogen in soybean tops, but during September the
percentage of nitrogen begins to increase and usually
reaches a maximum at maturity.” Address: Formerly Asst.
Chief in Soil Bacteriology, Iowa Agric. Exp. Station. Ames.
Presently, Head, Bacteriological Lab., The Nitragin Co., Inc.,
Milwaukee, Wisconsin.
1375. Mortimer, G.B. 1929. If winter kills your hay. Hoard’s
Dairyman 74(8):401, 425. April 25.
• Summary: The advantages of soy beans over other crops,
cost of the seed and expected yields of the crop are briefly
touched upon.
When making soybeans into hay, the variety of soy bean
grown is an important factor to be considered. When clover
and alfalfa fail, it is best to plant soy beans, “for the quality
of hay obtained more than meets any objections raised
against them in their culture.
“The cost of the seed should not be more than five
dollars an acre and usually is somewhat less. An acre seeding
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of field peas and oats would cost a minimum on the basis of
this year’s seed prices, six and a half dollars; likewise sudan
grass would cost at least two dollars and millet one dollar
an acre. Although the seed cost for soy beans is one of the
highest, the quality of the hay justifies this crop at the head
of the list. Furthermore, the cost of seed may be cut down
if the crop is seeded in cultivated rows, since the amount of
seed can practically be cut in half when seeded in this way,
and in addition it is probably easier to control the weeds.
“One point in particular we wish to make about soy
beans for hay is this. While it is true that the greatest yield
of hay is usually obtained when the first pods are beginning
to form, there may be circumstances when the crop should
be cut before this stage has been reached. Ordinarily, if the
crop is planted at the proper time, it will have reached the
correct stage of growth for cutting by the middle of August,
but sometimes on account of late planting and unfavorable
seasons, it would be some time in September before this
stage would be reached. Little good haying weather can be
depended upon after the middle or third week in August. For
northern states we would advise taking the crop not later
than the middle of August regardless of the stage of growth.
Better sacrifice a little on yield and avoid the difficulties
involved in poor hay making weather.
“For the lower half of Wisconsin such varieties as
Manchu, Midwest, Black Eyebrow, and Ito San are all suited
for hay. The Wisconsin Early Black is the best variety for
the North, although when grown on the sandier soils in this
region some of the others may be used, and, by the way, the
soy bean is the best sandy soil legume we have.” Address:
USA.
1376. Stookey, Charles A., Jr. 1929. How successful growers
raise soybeans: These methods will work on your farm too.
Prairie Farmer 101(18):5, 33. May 4.
• Summary: “Profits from soybeans come to farmers who
prepare the seedbed early and who get after weeds while
they are still in the “white,” say prominent soybean growers
including Taylor Fouts, Roy Caldwell and Chester Joyce of
Carroll county, Indiana; C.L. Meharry of Tippecanoe county,
Indiana, and W.E. Riegel of Champaign county, Illinois.
“Weeds are the worst enemies of soybeans, and in spite
of the necessity for care in other practices of bean culture
such as inoculation, seeding and harvesting, the preparation
of the seedbed and cultivation to keep weeds down are the
most important factors in growing this crop. This information
was gathered last week in personal interview with the men
named.”
Taylor Fouts, the youngest of the three Fouts brothers,
says: “On our farms soybeans fit into a regular rotation
of corn, soybeans, wheat and clover. We aim to produce
certified seed every year. Our chief varieties are the Manchu,
Dunfield and Midwest.”
Photos show: (1) Two horses pulling a rotary hoe, upon

which one man is sitting, on drilled soybeans at the Meharry
farm. (2) Two-row corn cultivators, each pulled by two
horses, plowing four rows each on Roy Caldwell’s farm. (3)
A cleanly plowed field of Manchu soybeans.
1377. Dorsett, P.H.; Morse, W.J. 1929. Soybean cultivation
in Japan (Document part). In: P.H. Dorsett and W.J. Morse.
1928-1932. Agricultural Explorations in Japan, Chosen
(Korea), Northeastern China, Taiwan (Formosa), Singapore,
Java, Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Pages 1147-1148 (22 May 1929, Tokyo).
“Copied from Mr. Morse’s diary:... At Ichinoseki we
purchased from a lunch boy, some soybean products. This
place is said to be a center of production of a large number
of soybean food products. It is in the Iwate-ken prefecture
which is second in soybean acreage and production in the
Japanese Empire.”
“This mountainous section soon gave way to a general
farming region, more or less hilly, but extensively cultivated
in soybeans, adsuki beans, rice, barley... The beans were
planted in rows on ridges about 18 inches apart and after
planting the ridges were packed by tramping as indicated by
the close foot prints the entire length of the rows.”
Pages 1201-1202 (Sunday, 26 May 1929). “Copied from
Mr. Morse’s diary: Sapporo, Japan. In the morning we went
to the Hokkaido Agricultural Experiment Station at Kotoni,
where we met Dr. Takatsugu Abiko, chief of the Agronomy
and Horticultural Sections. He explained to us in detail, by
maps, the different sections of Hokkaido where soybeans
are grown extensively. He advised that most of the soybean
experimental work is carried on at the Tokachi Branch
Station, one of the northern stations.
“We were shown the exhibit of various crop products
grown in Hokkaido, and also the seed of new varieties
of crops developed by the Kotoni station. This station
is working with about 50 varieties of soybeans, and has
developed two large very fine looking yellow varieties. We
were also shown samples of about 275 varieties being grown
at the station. Dr. Abiko informed us that we can obtain seed
of all these varieties after harvest this fall.
The principal insect enemy of the soybean, and one
which does much damage to the mature seed in the field is
the ‘Mame shinkui ga’ (moth into bean), a moth Laspeyresia
(grapholitha) glycinivorella. It is a small moth, the larva of
which cut into the mature bean. In general it causes about
10% loss to the Hokkaido soybean crop. The early plantings
are injured about 40% while the late plantings are only
injured about 10%.
“The principal soybean diseases which cause much
damage to the crops, are a leafspot, Peronospora manshurica
and a mosaic [sic, nematode] Heterodera schachtii.
“The soybeans grown in Hokkaido are used entirely
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for food purposes such as Natto, bean curd [tofu], green
vegetable bean [edamame], soy sauce, miso, bean paste and
roasted beans.”
Pages 1236-1237 (28 May 1929). “After breakfast we
made two rounds of seed stores and small grocery stores, and
succeeded in obtaining several varieties of soybeans, garden
beans, and more flower seed.”
“We visited Sapporo’s large department store seeking
food products. Tokyo’s large stores to us seem to have about
everything under the sun, but today’s store has everything.
We found some new soybean products and quite a variety of
other bean products.”
Page 1692. A photo shows (negative #43941):
“Inspecting soybeans which are about to be plowed or dug.”
Page 1759 (30 June 1929). A photo shows (neg. #44008
and #44009) “In the vicinity of Shojiko. Turning under
soybeans which are 10 to 12 inches in height in preparation
for planting rice, the men and horse approaching the
camera.”
Page 1760. A photo shows (neg. #44010) “In the vicinity
of Kofu, Japan. Cutting out the ripe barley and leaving
the soybeans to be plowed under. Neg. #44011. “In the
vicinity of Kofu, Japan. A nearby view of a Japanese woman
harvesting barley and leaving the soybeans to be turned
under in the preparation of the land for planting rice.
Page 1761 (neg. #44012). “In the vicinity of Kofu,
Japan. Two Japanese women cutting barley and leaving
soybeans to be plowed under in the preparation of the land
for the planting of rice. Neg. #44013. “In the vicinity of
Kofu, Japan. Two Japanese women planting soybeans on rice
paddy ridges.
Page 1762 (neg. #44014). “In the vicinity of Kofu,
Japan. A somewhat different view of the two Japanese girls
planting soybeans. See picture #44013. Neg. #44015. “In
the vicinity of Kofu, Japan. A farmer turning under wheat
or barley straw and soybeans in preparation of the land for
planting rice.
Page 1763 (neg. #44016). “In the vicinity of Kofu,
Japan. A Japanese farmer hoeing in soybeans and wheat or
barley straw preparatory to planting to rice in the near future.
Neg. #44017. “In the vicinity of Kofu, Japan. A Japanese
farmer and helper, perhaps his wife, threshing grain with a
foot power machine. See #44018.
Page 2183 (22 Aug. 1929) We “left for the Hokkaido
Agricultural Experiment Station.” We arrived at Kotoni,
The Station is located within about 5 minutes walk of the
train station. On arriving at the experiment station we met
Mr. Tambo, the specialist in soybean investigations, who
with the soybean expert and another man went with us over
the station” which covers 108 acres. They are conducting
a “very large varietal test of soybeans. The time spent thus
from about 9:30 to after 2:00 p.m. was most interesting and
instructive.
Page 2215 (26 Aug. 1929). “Went to the office this a.m.

between 7 and 8 and attended to work there. At 10:00 a.m.
we went over to the Hokkaido Imperial University to call
on Dr. Ito relative to conditions at the various Hokkaido
Experiment Stations and the best time for us to visit them
to inspect the soybean planting to best advantage. We also
submitted a list of plants in the Botanical Garden of which
we would like to get seed or other plant propagating material.
Page 2417 (14 Sept. 1929). At 8:30 they “met Mr.
Yutaka Tamayama, of the Hokkaido Agricultural Experiment
Station, chief Director of the Kamikawa Branch Agricultural
Experiment Station, and spent several hours talking with him
about soybeans and other crops.”
“We were much interested in the soybean work at
the Station, but especially in the two non-hairy late forms
growing there. Of one of these we secured a motion picture.
We also got motion pictures and still picture shots showing
soybeans growing on paddy ridges and of harvesting and
racking rice for curing.
“We left Asahigawa at 5:39 p.m. and arrived at Sapporo
at 10:27 p.m.”
Page 2425 (neg. #44263). “Soybeans as they appear on
the ridges of rice paddies in this region. This is a common
practice of growing soybeans throughout many regions of
Japan. Nagoya-mura, Japan.”
Page 2433 (17 Sept. 1929). “Dorsett went to the
laboratory early this morning and worked on jacketing and
labeling up the pictures made on our last trip. Morse and
Suyetake went to Kotoni Agricultural Experiment Station
and made notes on the conditions of the soybeans. Morse
saw a small threshing machine invented at the station
which looks awfully good. We will try to get details of its
construction later.
“We changed herbarium specimens and packed our
supplies and equipment so as to get away at 8:00 tomorrow
morning for a week exploration at Obihiro and vicinity.
This is the largest soybean growing region in Hokkaido. If
conditions justify we may get into other sections also.”
Page 2441 (18 Sept. 1929). “Left Sapporo at 8:00 a.m.
this morning for Obihiro, where we arrived at 3:56 p.m.
We stopped at the Obihiro Shinyokan Hotel Inn, near the
station.”
“On descending the mountain after running through
quite a long tunnel near the top of the ridge we saw some
soybeans, but more adsuki beans and field beans than soya.
We also saw quite a lot of buckwheat... The soybeans as well
as the adsuki beans and even the rice look to us from the
train window to be pretty short.
“Tomorrow we expect to visit the Tokachi Branch
Agricultural Experiment Station, located at Obihiro-machi,
Kosai county, Tokachi Province. Mr. Seiji Kawase is the
director.”
Pages 2445, 2446, 2447 (19 Sept. 1929). “Between 8
and 9 this morning we walked out to the Tokachi Branch
Agricultural Experiment Station. We met Mr. Seiji Kawase,
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the director, and Mr. Yoshio Fujine, the soybean expert, and
spent a very pleasant forenoon with them in the reception
room at the laboratory.
“We were informed that in Hokkaido there are about
1,000,000 cho of land suitable for cultivation and that of
this amount 130,250 acres are actually under cultivation. Of
the important agricultural crops grown, legumes are rated as
60%; grain (except rice) 17%; rice (paddy) 7%, root crops
6%; miscellaneous farm crops 11%. Of the legumes, field
beans stand first, soybeans second and field peas third.
“The climatic and soil conditions of the Tokachi district
or region are better adapted to soybean culture than other
parts of Japan.
“Here a family of four handle by hand 38 acres of
soybeans and other crops.
“The soybeans of the Tokachi region and elsewhere
in Hokkaido are utilized almost entirely for export” [since
Japan has huge soybean imports from Manchuria].
“Soybeans are of five grades and those which fall
without the fifth grade are what is known as waste grade,
and are used locally for stock feed. These five grades are
for commercial handling. Beans for special purposes such
as for soy sauce, miso, etc., are of special grades and not
necessarily of the ones noted.
“After the beans are cut they are permitted to lay on
the ground for about ten days before being taken in to be
threshed. Soybeans are, as a rule, flailed or beaten out.
The beans are cut when fully ripe but just before the seed
shatters. Harvesting usually begins about September 15th
and may continue until about October 15th.
“Beans are planted in shallow furrows, 17 to 18 inches
apart in the rows and covered with the feet.
“There are two cultivations during the season, the first
about June 2nd, and the second about the middle of July.
Hand hoeing and horse cultivation are employed, depending
upon conditions.
“Acid phosphate is used (when used) at the rate of about
30 to 40 pounds per quarter of an acre once every three or
four years.
“Farmers receive six yen per hundred pounds for their
soybean seed.
“The beans are sold to merchants or are handled through
agricultural societies and of the 1,837,325 bushels of
soybeans produced in Hokkaido 58% is exported and 42%
consumed at home [in Japan].
“The domestic use of the non-export beans is as follows:
for Miso 9%; soy sauce 9%; seeding 6%; tofu and other
products 18%.” “Soybean production of Japan in 1923
amounted to 3,433,908 koku, which is equivalent to about
17,000,000 bushels.
“The following table gives the percent of this production
within the noted regions: Hokkaido 17%; Miyagi 9%; Ibaragi
5%; Saitama 5%; Nagano 4%; Kumamoto 4%; Aomori 4%;
Niigata 4%; Chiba 4%; Fukushima 3%; Nagasaki 3%; all

others 28%.
“Soybeans are stored in bags in storage ware houses.
Nine varieties are grown commercially in the Obihiro region
[of Hokkaido]. These are in two colors, black and yellow.
Of the black varieties, they have the Early black, Midseason
black (cheese [tofu]) and Black. Of the yellow they have,
Ayachi, Ishikarishiro, white; small white bean; Akazaya, red
pod; Yoshioka, large; Kanro, sweet dew.
“Soybeans in Hokkaido are troubled more or less with
several leaf diseases and at least one insect, the pod borer
moth. Sometimes the pod moth injury amounts to 40%.
“The Experiment Station has a collection of 240
varieties on which they are working” (Continued). Address:
Agricultural Explorers, USDA, Washington, DC.
1378. Moore, R.A.; Delwiche, E.J.; Briggs, G.M. 1929.
Soybeans–A good legume crop borrowed from the Orient.
Wisconsin Agricultural Experiment Station, Bulletin No. 375
(Revised ed.). 32 p. May. Revision of April 1925 Bulletin
No. 375. [1 ref]
• Summary: Contents: Introduction. Soybeans provide
rich concentrate for livestock feeding. Soybean oil meal or
oilcake. Corn and soybeans grown together. Soybeans for
silage. Soybeans for pasture. Soybeans improve the soil.
Where is it profitable to grow soybeans? Soybeans fit into
rotation: In cultivated area, in grain area, in hay portion of
farm. Preparing the soil. Inoculation necessary first year.
How to inoculate. Planting soybeans. Planting with corn.
Care of growing crop. Harvesting soybeans: For hay, for
silage, for seed. Threshing soybeans. Storing the crop.
The soybean plant. Selecting the variety. Tests of soybean
varieties. Best varieties for Wisconsin: Wisconsin Early
Black, Pedigree Mandarin, Ito San, Manchu, Black Eyebrow,
Midwest. Table III (p. 28) gives the uses of soybeans (hay,
seed, silage, hogging and sheeping off) recommended for
northern, central and southern Wisconsin. Table IV gives
average yields of soybeans at Madison, Wisconsin, 1917-24.
First trials with soybeans at Wisconsin Station (1901).
Page 32 states: “In 1902 several small fields of soybeans
were planted with the object of seeing whether or not it was
profitable to have hogs do the harvesting of the soybeans...
Tests determining whether or not it was advisable to grow
soybeans in connection with corn for silage were carried on
not only by the station, but in connection with 500 members
of the Wisconsin Experiment Association.
“As early as 1910, soybean centers were established
at Ellis Junction, Stevens Point, Grand Rapids, and near
Friendship. In these parts of the state, soybeans were grown
in large quantities and sold to various farmers living in the
sandy regions. Eight hundred members of the Wisconsin
Experiment Association were furnished with soybeans in a
single year and grew them for seed. Through this method of
procedure, soybeans were grown in large quantities and the
seed sold to farmers.”
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1379. Arnold, H.C. 1929. Salisbury Agricultural Experiment
Station. Annual report, 1927-28 (Continued). Rhodesia
Agricultural Journal 26(6):596-612. June. See p. 601-03.
• Summary: “Many years ago a number of [soya bean]
varieties were tested at this station, but the results were
disappointing. About three years back several kinds were
obtained, and trials with these have given more encouraging
results, though on the poorer types of soil the yields are still
low.
“The chief value of this crop in this Colony would be in
the excellent fodder which it yields. This, when converted
into hay or silage, provides a roughage equal to and possibly
better than that of any of the other annual legumes at
present grown as summer hay crops. It has an advantage
over dolichos, velvet beans, etc., by reason of its upright
habit of growth, which allows it to be handled rapidly and
economically by means of hay-making machinery. Surplus
seed could be used on the farm as stock feed, or, as an
alternative, sold for the extraction of oil, of which it contains
some 15 per cent. to 20 per cent., while the residue of the
seed provides an excellent concentrate for feeding to live
stock.
“In the trials conducted at this station the Soya bean
crop has responded in a remarkable manner to dressings of
farmyard manure... Of the varieties introduced and tested
here, that known as Otootan has given the best results... This
variety has produced as much as eight tons of green fodder
and 1,200 lbs. of seed per acre when grown under favourable
conditions. Through the courtesy of Mr. Kapnek, of
Frogmore, Glendale, three new varieties have been received,
namely, Herman, Chiquita and Dixie.”
A section on ground nuts is found on pages 462-67.
A section on kudzu vine is found on pages 704-11.
Note: Page
Note: Page 599 notes that the “Dolichos bean” is the
same as the Bonavist or Hyacinth Bean. Address: Station
Manager.
1380. Borst, H.L. 1929. Rate and date of sowing soybeans.
Ohio Agricultural Experiment Station, Bimonthly Bulletin
14(138):81-86. May/June.
• Summary: Contents: Introduction. Date of sowing results.
Early May sowing desirable. Rate of sowing. Thick sowing
most desirable for production of hay. Good yields of seed
from thinner rate. Recommended rates.
This Bulletin begins: “An experiment on the rate and
date of sowing soybeans was begun at Columbus in 1922
and continued thru 1927. Manchu and Peking varieties were
used thruout the test. Manchu, which has become the most
popular seed variety for Ohio, is an early bean maturing in
about 135 days at Columbus. It has a medium large yellow
seed with a characteristic black seed scar or hilum. Peking is
a later very erect-growing variety, valuable for hay and for

silage when planted with corn. It has a small black seed, and
matures in about 145 days at Columbus.
“The two varieties were grown in rows 28 inches apart
in order to control weeds. The yields were determined from
two-row plots, either 12 or 16 feet in length, grown in four
replications. One row in each plot was harvested for hay and
one for seed.
“Three rates of planting were used; thick, plants threefourths to one inch apart; medium, plants three and one-half
inches apart; thin, plants eight inches apart. These rates were
selected with the idea of using two extreme rates and an
average rate.
“The thick rows were not thinned. To obtain the desired
spacing in the medium and thin plantings, seeds were
sown at heavier rates and the seedlings thinned to the stand
desired.
“Except in 1923, plantings were made on April 10, April
20, and May 1, and every two weeks thereafter until the first
of August, or as near as possible to these dates.
“Hay yields were obtained by cutting the plants at the
best hay stage, that is when the pods had formed and the
beans were approximately one-fourth grown.”
Tables: (1) Hay yields of Manchu and Peking soybeans
sown at different rates and dates. (2) Grain yields of Manchu
and Peking soybeans sown at different rates and dates.
Bar charts show: (1) Forage yields of Manchu soybeans,
in pounds vs. date planted. Both varieties were seeded at
three rates and on nine successive dates. Five year average,
dry weight per acre. The highest yields (5,100 lb) were from
plants 3/4 inch to 1 inch apart, planted May 1 or May 15. (2)
Forage yields of Peking soybeans, in pounds vs. date planted.
The highest yield (5,200 lb) was from plants 3/4 inch to 1
inch apart, planted May 1 or May 15.
(3-4) Seed yields of Peking (above) and Manchu (below)
soybeans, seeded at three rates and on nine successive dates.
Four year averages.
The highest seed yield for Peking (38 bushels per acre)
came from seeds planted on April 10, plants 3/4 inch to 1
inch apart.
The highest seed yield for Manchu (37 bushels per acre)
came from seeds planted on April 15-20, plants 3/4 inch to 1
inch apart.
Recommended rates: Rows 28 inches apart.
Manchu (or similar sized seed): For seed 4-5 pecks. For
hay 6-8 pecks.
Manchu (or similar sized seed): For seed 2-3 pecks. For
hay 4 pecks. Address: Asst. Prof. of Farm Crops, The Ohio
State Univ. Asst. Agronomist, The Ohio Agric. Exp. Station,
Wooster, Ohio.
1381. Wiggans, R.G. 1929. Varietal experiments with
soybeans in New York. New York (Cornell) Agricultural
Experiment Station, Bulletin No. 491. p. 1-19. July.
• Summary: Contents: Soybean production in the United
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States. Utilization of soybeans. Cultural practices.
Experimental results: Method of varietal testing, percentage
of dry weight, green-weight yields, dry-weight yields, yield
of threshed grain. Varietal characteristics: Size of seed, aids
in identification of varieties. Discussion and conclusions.
The introduction begins: “The soybean, an annual
legume, although introduced into this country more than
a century ago from its native habitat in the Orient, has
only recently attained importance in American agriculture.
The history of few crops, however, shows the remarkable
gains that this comparatively new crop presents for the past
decade, during which time the acreage has increased many
times, the numbers of varieties have multiplied, and the area
of production has been extended well outside the Corn Belt,
the region of its most general adaptation.”
Estimates made by the USDA “show an increased in
total acreage of this crop for all purposes from 500,000 acres
in 1917 to more than 2,500,000 acres in 1924.”
Although New York is not ideally situated for either corn
or soybean production, “New York can and does produce
a considerable quantity of soybeans by paying particular
attention to varieties adapted to the conditions and to cultural
practices.” “Only one farmer in New York reported any
production of soybeans for the 1909 census, while 906
reported for the census ten years later” (p. 3).
Utilization: “In the United States the soybean has
been grown very largely as a forage plant. The chief use
of the mature seed has been for seeding purposes, with the
production of oil and a high-protein concentrate of secondary
importance” “The soybean may be used as forage either as
hay, silage, soiling or pasture.
Tables show: (1) The value of soybean hay as compared
with other hays: Digestible nutrients in 100 pounds of
dry matter in various hays. The hay crops are soybeans,
alfalfa, clover (alsike), clover (red), red top, and timothy.
The nutrients (measured in pounds) are crude protein,
carbohydrates, fat, and total. Soybeans contain the highest
crude protein.
(2) Percentage of dry weight in 23 soybean varieties
compared with the standard check, Wilson, for the years
1922 and 1928. (3) Gain or loss in green-weight yield per
acre (in pounds) of soybean varieties, compared with the
standard check, Wilson. (4) Gain or loss in dry-weight yield
per acre (in pounds) of soybean varieties, compared with the
standard check, Wilson.
(5) Yield of grain of new early-maturing soybean
selections from the United States Department of Agriculture,
tested in 1928.
(6) Varieties: Hamilton (127,500 seeds per bushel),
Mammoth Yellow (128,700), Elton (133,400), Biloxi
(134,900), Haberlandt (140,800), Medium Green (147,700),
Ohio 9016 (152,000), Ito San (166,600), Manchu (167,200),
George Washington (167,700), Black Eyebrow (168,500),
Mansoy (170,700), Habaro (179,600), Dunfield (209,500),

Minnesota 110 (Chestnut) (226,400), Illinois 13-19
(237,200), Wilson (240,200), Virginia (242,100), Midwest
(254,300), Peking (291,300), Ebony (294,900).
Then comes the section and a table (7) titled “Aids in
identification of varieties” concerning many of the varieties
mentioned above. Columns in table 7: Variety, average stage
of maturity September 20, color of seed and flower, habit of
growth, size of stalk, other characteristics. (8) Varieties of
soybeans best adapted for various uses in New York State.
Figures: (1) Comparison, in green weight yields,
of soybean varieties with a standard check, Wilson. (2)
Comparison, in dry-weight yields of soybean varieties with
a standard check, Wilson. (3) Seeds, natural size, of the
varieties of soybeans tested.
A photo on the cover shows rows of soybeans in a field
growing next to rows of corn. Address: Cornell Univ. Agric.
Exp. Station, Ithaca, New York.
1382. [Introduction of soybeans to Cuba from England on
10 July 1929 (Document part)]. 1929. In: Introductiones,
1928 to 1933-34. Unpublished register of seeds received by
the Agricultural Experiment Station (Estacion Experimental
Agronomica) at Santiago de las Vegas, Cuba. 134 p. See p.
13-14, no. 73. Unpublished manuscript. 41 cm. [Spa]*
• Summary: The Department of Agriculture experiment
station at Santiago de las Vegas, Cuba, received 5 packets of
soybeans from Prof. North, curator of the Royal Society of
Botany, London. The varieties are: Brown variety C. Yellow
variety A.K. Yellow variety I. Yellow variety A. Yellow
variety B. Brown variety B. Address: Estacion Experimental
Agronomica, Santiago de las Vagas, Cuba.
1383. Dimmock, F. 1929. The soybean in Canada.
Proceedings of the American Soybean Association 2:47-50.
Tenth annual field meeting. Held 22-23 Aug. at Guelph,
Ontario, Canada.
• Summary: “It is doubtful if the acreage of soybeans in
Canada at present exceeds 1,000 acres,” and that is limited
almost entirely to southwestern Ontario. “As far as the
speaker is aware, only one firm in Canada uses the soybean
in a commercial way. The Vi-tone Co., of Hamilton, Ontario,
uses annually about 5,000 bu in the manufacture of a patent
food.” [The product name is not given. It may have been
Soybean Malter Milk and/or Chocolate Malter Milk.]
“During 1922-27 Canada imported annually an average of
5,000,000 lb of soybean oil for use in the manufacture of
soaps and paints. This oil represents the product of at least
20,000 acres of soybeans.” Some farmers have switched to
growing soybeans because of the ravages of the European
Corn Borer.
“Soybean work at the Dominion Experimental Station,
Harrow, Ontario: As I have mentioned previously, the
soybean is a comparatively new crop in Canada. This is
speaking more or less from the standpoint of the farmer.
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It has been grown experimentally at Guelph, Ontario, for
upwards of 30 years. At Harrow, our tests have been carried
on for seven years and have just emerged from what we
might call the preliminary test stage. In all we have tested
upwards of 25 varieties; 18 of which have been tested for
upwards of 4 years or more. The average maturity for the
earliest variety tested (Ste Annes No. 92) has been 107 days
with an average yield of 21.5 bus. [bushels] of seed per acre.’
The average maturity of the latest variety tested (A.K.) has
been 126 days with an average yield of approximately 40
bus. of seed per acre.
“The A.K. variety appears to be the limit for Canada
insofar as maturity is concerned, and no attempt should be
made to grow this variety for seed outside of the extreme
portion of southwestern Ontario.
“This year we are testing for the first time some very
promising early lots received from the Royal Botanic
Gardens, London, England. Present indications are that
most, if not all of these lots, will ripen seed at the Central
Experimental Farm, Ottawa, Ontario.
“We have a variety of seasonal conditions in Canada but
we are now testing varieties that will reach maturity even
in many of our shorter seasoned districts; varieties that bid
fair to yield in the neighborhood of 20 bus. of seed per acre.
At Harrow our yields have been high but it might interest
you to know that these yields have been obtained under
conditions that were by no means favorable. Until 1928 the
test in each previous year was conducted on a field that had
never previously produced a crop of soybeans. Inoculation
of the seed was made each year with laboratory cultures but
only a very small percentage of the plants had any nodules
on their roots. In addition the land on which these tests
were conducted was only taken over by the Experimental
Station in 1924 and at that time was in a very poor state of
productivity.
“The ten highest yielding varieties tested over a period
of five years (1924-28) have yielded an average of from 31
bus. of seed for, the lowest, to 40 bus. of seed for the highest,
thus indicating that we now have some very high yielding
varieties available.
“While we have done no actual breeding work with
soybeans, (that is, in the strictest sense of the term), we have
carried on a very rigorous selection of our varieties and
strains. Each year seed rows of each lot is grown separately
to avoid all possibility of crossing taking place and the plants
are subjected to very careful selection. The seed harvested
from these rows is also examined and selected very carefully
before being tested the following year.
“Before closing I wish to express my thanks in being
allowed to speak before this association and extend a very
cordial invitation to have you visit the soybean plots at
Harrow.”
Note 1. This is the 2nd earliest document seen (Aug.
2019) that gives soybean production or area statistics for

Canada.
Note 2. This is the earliest document seen (Aug.
2019) that mentions the soybean variety Ste Annes No. 92.
Address: Prof. and Agrostologist, The Harrow Experiment
Station, Harrow, Ontario, Canada.
1384. Edmondson, J.B. 1929. Tenth annual meeting of
the American Soybean Association at Guelph, Canada.
Proceedings of the American Soybean Association 2:40-41.
Aug.
• Summary: This meeting of the American Soybean
Association in Canada, held 22 and 23 Aug. 1929, began
with a tour of southwestern Ontario “under the leadership
of Professor W.J. Squirrell, head of the field Husbandry
department, and L. Laughland, crop extension specialist,
of the Ontario Agricultural College. Starting at Chatham,
the group visited the soybean plots at the Ridgetown
Experimental Farm and was conducted over the farm by the
superintendent, W.R. Reek.”
“Other soybean plots which were inspected on the way
to Guelph were located on the farm of D.R. McDiarmid and
L.D. McLarty, near Ridgetown, and another stop was made
on the Weldwood Farm near London [Ontario]. This farm is
operated by the publishers of the Farmer’s Advocate, one of
Canada’s oldest farm journals. Another stop was made near
Stratford, where a beautiful field of soybeans was inspected.
“These plots which were visited represent part of the
variety and field testing work that is being carried on by the
College. The [soybean varieties] Manchu and O.A.C. No.
211, the standard variety of Ontario, were used chiefly in this
work. The tour ended at Guelph where ample arrangements
for the entertainment of the guests for the night had been
made.”
A comprehensive discussion of, “The Soybean in
Canada,” was given by Prof. F. Dimmock, Agrostologist at
The Harrow Experiment Station at Harrow, Ontario. Prof.
Squirrell followed with a discussion of the experimental
work that has been carried on with the soybean by the
Guelph Experiment Station during the past 20 years.
President G.I. Christie [Guelph Agricultural College,
Guelph, Canada] “then called on a number of soybean
men from the audience for short talks, including Robert
W. Knister, Northwood, Ontario, one of Canada’s pioneer
soybean growers; Prof. M.O. Pence of Lafayette, Indiana;
Prof. O.W. Dynes of the Tennessee Experiment Station; J.B.
Edmondson, Clayton, Indiana; and Lewis Withrow, Romney,
Indiana.
“At the business meeting which followed, Chas.
L. Meharry, Attica, Indiana, chairman of the legislative
committee, gave a report of the activities of his committee
in securing adequate tariff protection against the importation
of cheap soybean products from the Orient. It was felt that
progress was being made and Mr. Meharry was continued as
chairman of this committee.”
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A photo shows “A soybean field on the farm of Robert
Knister of Kent County, Ontario. Mr. Knister is one of the
pioneer growers and deeply interested in the crop.”
Note 1. This is the earliest known meeting of the
American Soybean Association in Canada.
Note 2. This is the earliest document seen (Dec. 2004)
concerning the legislative activities of the American Soybean
Association. Address: Secretary, American Soybean Assoc.,
Clayton, Indiana.
1385. Edmondson, J.B.; Edmondson, C.V.; Rushton, C.J.;
et al. 1929. The Mid-State Soybean Association and the
Dunfield. Proceedings of the American Soybean Association
2:101-06. Tenth annual field meeting. Held 22-23 Aug. at
Guelph, Ontario, Canada.
• Summary: In writing a sketch of the Mid-State Soy Bean
Association (based in Hendricks and Morgan Counties,
Indiana), it is difficult to determine “whether it was this
association or the Dunfield soybean that first made its
appearance on the stage; for we find that from the first these
two have been so closely associated that it is difficult to
consider the one separate from the other.
“Several years ago, W.A. Ostrander, then head of the
crops extension department at Purdue, made arrangements
to hold a soybean variety demonstration on the farm of J.B.
Edmondson, in southern Hendricks County. This was about
the time that the idea of growing soybeans as a permanent
crop in the rotation was emerging from the dream stage into
practical use. A number of varieties were sent to be tested.”
The Dunfield attracted attention because it defied the
tendency of most soy beans to shatter.
“In the meantime, the invasion of the soybean had
steadily gained ground and had claimed as its victims a
number of enterprising young farmers in southern Hendricks
County. As the experience of these men grew, so did their
enthusiasm. Thus it was that the spring of 1924 found
several thousand bushels of soybeans to be marketed in the
community, with the prospect of all these growers competing
with each other for the market. Out of this situation grew the
idea of forming an organization, not only to consider market

problems, but all other phases of soybean culture as well.
“The first meeting was called at the suggestion of
A.T. Edmondson, a one-time inspector of aeroplanes for
Uncle Sam during the war; that was before the soybean
bug got hold of him. The outgrowth of this meeting was the
Mid-State Soybean Association. Three things of primary
importance were agreed on, which no doubt contributed
largely to the success of the venture later. First, the members
agreed to grow and market one variety of beans only; second,
that all members should attempt to grow only certified seed
of uniformly high quality and purity; and third, that absolute
square dealing with the public should be the iron-clad rule of
every member.”
The one soybean variety chosen by the association was
the Dunfield–which was then an unknown variety with no
pure seed available.
“Beginning with a new and unknown variety, the
association in its four years of existence has seen the variety
which it sponsored become a leading one in Indiana and
adjoining states. During the spring of 1928, over 6,000
bushels of certified Dunfields were distributed to growers in
ever direction, without satisfying the demand.
“The education policy of the association has been broad
and definite. Every possible means of disseminating soybean
knowledge to the public has been seized on; and all members
have been expected to use special care in giving definite,
practical information on soybean growing to whomever may
inquire.”
“Any permanent system of farming must be based
on a rotation in which the legumes are the main support.
Eliminate the legume crops and what you have left is a flat
wheel, headed straight for the junk pile... Impoverished
soil, unsatisfactory crop yields, empty hay mows, barren
pasture fields, and skinny livestock are the inevitable marks
of a legumeless farm... The permanent use of soybeans
in a rotation of corn, soybeans, wheat or oats, and clover
admirably meets this situation... The clover crop is always
risky; if it goes out, you have the soybeans to fall back on,
either for hay or grain feed.”
“Most farmers who grow soybeans are soon entered on
the list of soybean ‘cranks.’ But on close analysis we
find that the soybean crank is not a crank at all; he is an
enthusiast for a cause; and like all enthusiasts he is not
slow to tell the world about where he stands, for his
feet are planted on solid, well inoculated ground. He
follows a rotation that really rotates.”
The weed problem: “Weeds are a perpetual menace
to soybeans and not infrequently inexperienced
growers are overwhelmed by them. The one great
chance to get the weeds is before seeding time.
Consequently, a good practice is for early plowing,
dragging the ground down and letting it lie long
enough for the weeds to sprout. Then they can be
killed at one mighty stroke with the disk.” Sowing
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in rows and cultivating “gives us tremendous advantage
in fighting the weeds, especially after an untimely wet
spell. One the weeds and grass get rooted, nothing except
a cultivator can disturb them very much, and where the
beans are drilled solid, about all the farmer can do is sit
on the fence, grit his teeth and pull his hair. In all cases,
however, a good thick stand of beans is essential in
controlling weeds.
“The harvesting problem: No greater advancement
has been made in any farm practice than in the harvesting
of the soybean crop in the central west... Only a short
time ago, the story of a soybean harvest was one of bitter
disappointment; of a fine crop shattered on the ground; of
beans moulding and rotting in the windrow; of inability
to persuade a thresherman to bring his outfit and thresh
them at any price... The introduction of non-shattering
varieties was the first step toward easier harvesting,
and made possible the use of present day methods and
machinery... The non-shattering varieties and the combine
are a good combination and under average conditions will
greatly increase the number of bushels harvested per acre
and cut the cost of harvesting to a fraction of its former cost.
In harvesting beans, there are two important points to keep
in mind.” (1) Do not harvest until the moisture content falls
to the level desired for storage. (2) Use a low cylinder speed
in the machine that threshes the crop. “A machine running at
the high speed required for threshing wheat is sure to break
a high per cent of the seed and will lower the germination on
the rest.”
Photos show: (1) Nine prominent members, dressed in
white shirts and ties, each holding a straw hat and standing
in a field of soybeans: J. Benj. Edmondson (president),
Clarence V. Edmondson (secretary-treasurer), Ralph W.
Edmondson, Alva T. Edmondson, J. Frank Edmondson, C.J.
Rushton, Albert Harlan, William E. Lydick, and C. Walter
Thompson. All reside in Indiana. (2) “Special equipment
on binder for handling lodged soys.” (3) Many bags of
certified Dunfield soybeans on a back of the flatbed truck.
(4) A tractor pulling a planter in an empty field. Address:
Hendricks & Morgan Counties, Indiana.
1386. Edmondson, J. Frank. 1929. Certified seed.
Proceedings of the American Soybean Association 2:10809. Tenth annual field meeting. Held 22-23 Aug. at Guelph,
Ontario, Canada.
• Summary: “Certified seed is an effort to establish a source
of seed for growers, with which they can buy with absolute
assurance as to the quality, purity, and germination. In
Indiana, certification is carried on under the supervision of
the Indiana Corn Growers’ Association, which establishes
and maintains the standards with which all seeds must
compare before they can be passed as certified. Soybeans
of standard quality must be at east 99.5 per cent pure as
to variety, show less than 2 per cent of weather damaged,

cracked or split beans, not more than one per cent of weed
seeds or other inert matter, not more than four per cent of
mottled beans and must germinate at least 90 per cent.”
“Does this extra care and labor necessary to produce
certified seed pay the grower? Our experience is that so far
the direct cash returns for certified seed over uncertified seed
has not been large... We believe that certification pays in
every way; we believe certified seed is profitable to both the
man who sows it and the man who grows it.”
A photo shows a boy with three bags of certified
soybeans. On each sack is written in large dark letters:
“Certified Dunfield soy beans. Grown by Mid-State Soybean
Assn., Clayton, Indiana.” Address: Amo, Hendricks County
[Indiana].
1387. Fouts, Taylor; Fouts, Noah; Fouts, Finis E. 1929.
Soyland–Fouts Bros., Camden, Indiana (Continued–
Document part II). Proceedings of the American Soybean
Association 2:92-97. Tenth annual field meeting. Held 22-23
Aug. at Guelph, Ontario, Canada.
• Summary: (Continued): “Putting corn and beans on the
hoof: This practice is a very simple and satisfactory method,
and we have the habit firmly established on Soyland. We
never figure just bushels of corn per acre; forget it; it’s
always pounds of meat per acre, and the King and Queen of
the field are responsible from plenty of live, juicy meat. One
year, by official test of county agent and committee, a lot
of 104 shotes converted a field of 50 bushels of corn, with
soys additional, into 831 pounds of pork per acre. Another
lot of 79 shotes made themselves into hogs at rate of 877
pounds per acre off 10 acres, estimated at 65 bushels of corn.
At same time a nearby field of corn alone, estimated at 45
bushels yield, produced only 451 pounds pork per acre. Back
several years ago we noticed 99 shotes convert a 65 bushel
yield corn and soys (midwest) into 961 pounds of pork per
acre. No question about meat production.”
Note: “(midwest)” probably refers to the soybean variety
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Midwest.
“Converting Corn and Soybeans into Mutton: This
practice is another great delight, both to the lambs and to us.
It is ideal feed throughout their stay on the farm. Starting
on leaves and browsing fence rows about September 1st,
they move along the cafeteria rows of appetizing feed that
gradually nears maturity as the lambs become accustomed
to the more concentrated feed of grains. Plenty of water and
minerals, good robust bred lambs, corn and beans aplenty;
no question about meat production. The lambs usually
increase 20-25 pounds each and go to market finished during
November and December, leaving a neatly cleaned field and
higher ears available for the crib. Study the market, however.
Soybeans in corn do greatly enhance the pasture value of the
stock fields for grazing by cows, brood sows and flocks, and
are frequently estimated at $10 per acre practical value.
“Soybean Hay: It’s becoming more popular each year,
and there’s a reason for it. Dependable crop, annual, high
protein content, very appetizing, simple to cure and mow
away, fits into farm rotation, or as catch crop most anyway–a
superior feed as proven by the animals that eat it greedily.
Seed drilled solid at rate of two bushels per acre, harrowed,
rotary hoed and watch ‘em grow. Mow when pods fully
developed, but green, allow to wilt for day or two, place in
high doodle for air curing, when brash stemmed, haul to
barn. However, in bad rainy weather, perhaps best to let lie
in swath for curing, and then use side delivery rake and hay
loader when opportunity allows. Yields of 5,000 to 8,000
pounds per acre of cured hay may be expected. Our cows and
feeding lambs prefer good soybean hay to any other. Even
alfalfa is surpassed, although the reason is hard to explain,
but the proof of the puddin’ is in the eatin’. If soybeans are
desired for a hog ration concentrate, simply allowing the
crop to mature on stalk, then use binder or self-rake, cure
a little and place in barn mow. A fork full rattle proves a
dinner-bell, always heard.
“Harvesting for Seed: We have certainly tried all
methods from the row-gopher blades, mower, self-reaper,
binder, and our present method, the combine-harvester. Our
harvest time has always been the great gamble, although
leaving the crop to thoroughly mature, then cutting it and
threshing it promptly seems the best procedure with the
more common equipment. However, the combine certainly
presents the simplest and most economical method. On
normal crop soybeans the saving of seed alone that usually
shatters out or is left in field as droppings will amount to
2-5 bushels per acre, an item that will pay for the running
expenses. The combine does an especially clean job of
gathering the stalks, and the straw residues are nicely
scattered again where needed. This straw mulch is ideal
as protection and food for the following small grain crop.
Following combine with disc and drill makes quick,
economic production costs. The combine is likely to stay. We
may have to adapt varieties and reform practices to insure

better experience.”
Photos show: (1) Nodules on the roots of four soybean
plants. Caption: “Some busy-bee bumps that boost.” (2)
Harvesting the 1927 soybean crop at Soyland using a
combine pulled by a tractor. (3) “A cheap and efficient
method of harvesting corn and soybeans” (using hogs). (4)
“Lambing off corn and soybeans.”
Note: This is the earliest document seen (Oct. 2012)
that mentions Taylor Fouts (or any other Fouts brother)
of Indiana actually using a combine on his farm. Address:
1. President, American Soybean Assoc., 1920, 1928. All:
Camden, Indiana.
1388. King, Perry. 1929. Growing soybeans in Bartholomew
County [Indiana]. Proceedings of the American Soybean
Association 2:99. Tenth annual field meeting. Held 22-23
Aug. at Guelph, Ontario, Canada.
• Summary: The author prefers inoculation with soil from
the roots of well inoculated plants to commercial inoculation.
“We save our soil in the fall and screen it before using to
remove roots and stones, using one quart of screened dirt
to a bushel of beans. We mix the dirt with a pint of water to
a creamy consistency, and add two tablespoons of sugar or
some sticky substance if soil is sandy, to cause dirt to stick to
the beans.” Details of the process are given. “Direct sunlight
may kill the bacteria. If too much water is used the bean hull
will slip.”
“We have tried several varieties and are now raising two
varieties of Manchu–black hilum Manchu and a Manchu
selection which stands erect, grows taller, pods higher, and
ripens 3 to 5 days later than black hilum Manchus.” A photo
shows a man with two horses pulling a harrow in rows of
small soybean plants. Address: Columbus, Indiana.
1389. McKee, Fred. 1929. Growing soybeans in Newton
County [Indiana]. Proceedings of the American Soybean
Association 2:100. Tenth annual field meeting. Held 22-23
Aug. at Guelph, Ontario, Canada.
• Summary: “The Midwest, Manchu, or Dunfield do equally
well for hay but for the seed crop I prefer the Dunfield. They
do not shatter from the pod, so they can be left in the field
until all the beans are ripe and dry.” Midwest shatters badly.
Soybeans are usually drilled in rows with corn or wheat.
“While the beans are small, they are cultivated a time or two
with the weeder or rotary hoe. Then the bean cultivator is
used. This tool plows the four rows at the same time. The
disc attachment is used first and then the narrow shovels.”
Some beans are cut for hay to feed to milch cows, some
are “hogged off” with corn, and some are left to ripen and
harvested for seed. “In summary you will see why I like the
crop. It is a nitrogenous feed and makes a balanced ration.
It adds fertility to the soil.” A photo shows two horses and a
man planting soybeans in corn. Address: Kentland, Indiana.
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1390. Meharry, Charles L.; Riegel, William E.; Stafford,
Edmund N.; Withrow, Lewis L.; Crumbaker, James W. 1929.
Twenty years with soybeans: Conclusions derived from
experience on Meharry farms. Proceedings of the American
Soybean Association 2:58-91. Tenth annual field meeting.
Held 22-23 Aug. at Guelph, Ontario, Canada.

• Summary: This long and detailed article, packed with good
photos (all but five taken on the Meharry Farms), is one of
the best seen to date on soybean cultivation. Meharry Farms
are four in number: Odell, Ridgecrest, and Sugar Grove
Farms in west-central Indiana and the A.P. Meharry Farm
in east-central Illinois. Contents: Introduction. Good seed
is first essential for success with soybeans (certified seed is
best). Varieties: Adaptation to locality, quality of straw is
important requirement, seed quality is an important factor,

experience with varieties, one variety to a farm enough, socalled “hay mixtures” impractical. Inoculation is important
and easily done. Seedbed preparation must be thorough:
Fields should be cleared carefully when soybean follow corn,
make a well pulverized, compact seedbed. Drilling solid
is preferred planting method on the Meharry Farms: Two
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inches deep enough, thick seeding gives best results, sow
soybeans about corn planting time. State of germination of
weeds determines time to cultivate: Special tools necessary
(weeder and rotary hoe useful for both corn and soybeans).
Harvesting: Cut soybeans for hay after seed forms and
before leaves turn yellow, windrow method a good one,
swath method of curing hay saves labor, baling soybean hay
in the field, combine harvesting most economical, moisture
content determines safety in storage. Utilization: The most
profitable way to use soybeans is to feed them, seed trade
offers good market, commercial outlet for soybeans at

last a reality (“Several commercial firms are now
grinding and pressing soybeans for oil and meal”).
Co-ordination with other crops and enterprises
determines profitability: Soybeans make wheat pay
better, spring wheat following soybeans, soybeans
help distribute farm labor, some suggested rotations
for the Corn Belt, soybeans lead to diversification of
livestock and crops. Summary.
“Success with soybeans depends upon: Good seed,
adapted varieties, careful inoculation, thorough
seedbed preparation, proper planting, timely
cultivation, economical harvesting, intelligent
utilization, and correct co-ordination with other
crops and enterprises. Good soybean crops are
seldom accidental.”
Soybean “hay is the dried whole plant, foliage and
immature seed included. Straw is the residue after
ripened soybean plants are threshed” (p. 85).
Photos show: Two teams of horses pulling
cultivation equipment in a large field. 1. Two sacks
of “Certified Seed, grown in Indiana, certified by
the Indiana Corn Growers Association”–the best
guarantee of varietal and mechanical purity, high
quality and germination. 2. Close-up view of two
samples of super quality Indiana certified Mansoy
seed. 3. Several soybean plants growing nearly 4 feet
tall, next to a measure. 4. Black Hilum Manchu seeds.
5. “Sweepstakes sample of Mansoy soybeans [seeds]
at 1928 Indiana Corn Show.” 7. Two men seated at
machines “roguing” or hand-picking to eliminate
undesirable seed types and maintain varietal purity.
8. A sample of so-called “Hollybrook” seed from
a state which had no workable seed law and no
certification. Contains much foreign material and
non-soybean seeds. 9. A boy using the “muddywater” method to inoculate soybeans in a flat-bed
truck. 10. A farmer, Mr. Stafford, using a shovel
to mix soys during inoculation. 12. A man and his
six horses disking a field of corn before plowing,
for the soybeans that are to follow. 13. Two teams
each of horses and mules pulling a well-weighted
drag to level the furrow slices after plowing and
to prepare the soil surface to receive and conserve
moisture. 14. The trampling of many horses is
effective in compacting a seedbed. 15. After dragging, disk
(pulled by 6 horses driven by a man) does excellent work
because all the disks cut uniformly. 16. A springtooth harrow,
pulled by 6 horses, brings the clods to the surface and works
fine dirt down into holes and crevices. 17-18. A cultipacker
or pulverizer, pulled by 6 horses, “is a splendid implement
to crush clods and compact the seedbed.” 20. A field of
soybeans 8-10 inches high. The rows are wide apart for
inter-row cultivation, which saves seed but is uneconomical
of labor at the cultivating season. 22. Shallow planting (no
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more than 2 inches deep) is a necessity with soys, shown
emerging. They make break their necks trying to break
through a hard crust. 24. “As soon a germinated weed seeds
can be found in a soybean field, the harrow, weeder, or rotary
hoe should be used vigorously, without consideration of
the age or stage of growth or germination of the soybeans.”
Two photos show mules pulling those implements. 25. A
soybean plot at the Iowa Experiment Station. 26. A man (Mr.
Withrow) and child searching for germinated weed seed in
a soybean field; a close-up view of the germinated seed. 27.
Young soys before and after harrowing. 29 & 31. A rotary
hoe, pulled by 2 horses, “cultivating little soys” and corn.
30. An implement (pulled by 2 horses) “embodying the
principle of an ordinary weeder is a good tool for tending
small beans.” 31. This tractor and pair of 10 foot rotary hoes
have no difficulty in cultivating 65 to 70 acres of corn per
day. 33. Horses pulling two cultivators. “Soybeans should be
cultivated as long as weeds keep coming. Plants should be
thick enough to occupy the ground completely before they
begin blooming.” Stop cultivating when soys begin to bloom.
35. Two horses pulling a mower, “the most satisfactory
implement for cutting soybean hay.” 36. Shocks of soybean
hay in a field. Shock only after the plants are well wilted and
before they are dry enough to be stiff. 37. Two horses pulling
a side-delivery rake, “the best implement for putting soys
in windrows.” 40. A combine (McCormick-Deering model)
harvesting soybeans. Pulled behind a tractor it is a proven
success; it saves more seed and requires less labor than other
methods. 41. Any good grain separator, properly adjusted,
will hull soybeans satisfactorily. Powered by a tractor takeoff, this one stands by a huge pile of hay. 42. Similar to No.
41 but different angle. “The damage done in hulling a crop of
soybeans on a single farm would often more than pay for all
the attachments necessary to make a separator do excellent
work.” 43. Soybeans intercropped with tall corn. 44. Cattle
gleaning soys from a corn stalk pasture on the A.P. Meharry
Farm. 45. “More than 35 bushels per acre of wheat on A.P.
Meharry Farm following soybeans plowed under.” 46. “Seed
cleaner and grader and elevator leading to overhead bins
on Odell Farm. The tractor was used only temporarily. This
machinery is now electrically driven.” 47. “Type of machine
used to expel oil from soybeans.” Near the base of this huge,
powerful machine is written “Expeller.” Note: This is the
earliest document seen (Sept. 2003) that contains a photo of
an expeller used to make soybean oil.
48. “Binding ripe soybeans and drilling wheat into
soybean stubble without seedbed preparation. This practice
offers a good economy in wheat production.” Two teams of
horses do the work. 49. Winter wheat following soybeans
with Odell Farm buildings in background. Drilled into
soybean stubble, the wheat yielded over 40 bushels per acre.
50. “Left–Winter wheat killed by the severe winter of 192728. Right–The bare spots in this field were disked thoroughly
and sowed with soys in very late spring.” 51. “Much clover

and alfalfa ‘heaved out,’ and looked like this plant in the
spring of 1928. Even after corn planting such clover can
be torn up and soybeans substituted. Why be without good
legume hay because clover and alfalfa have winterkilled?”
Address: 1. Attica, Indiana; 2. A.P. Meharry Farm, Tolono,
Illinois; 3. Odell Farm, Attica, Indiana; 4. Ridgecrest Farm,
Romney, Indiana; 5. Sugar Grove Farm, Romney, Indiana.
1391. Squirrell, W.J. 1929. Experience with soybeans in
Ontario. Proceedings of the American Soybean Association
2:43-44. Tenth annual field meeting. Held 22-23 Aug. at
Guelph, Ontario, Canada.
• Summary: “The soybean crop has been grown
experimentally at the Experiment Station at Guelph since
1894 and variety material has been distributed for cooperative experiments to farmers since 1900. In all over one
hundred varieties of soybeans have been under test at this
station, in addition to experiments in dates of seeding, rates
of seeding, methods of cultivation and mixture experiments.
The O.A.C. No. 211 variety, which is a plant selected strain
of the Habaro variety which latter variety was imported
direct from Japan by the Ontario Agricultural College, has
been the outstanding variety under test... It is now grown to a
limited extent in southwestern Ontario and is the only variety
eligible for crop registration in Canada...
“In order to bring this crop into greater prominence
and to convince farmers of the value of both the forage and
the grain a number of demonstrations under the direction
of Dr. G.I. Christie were planned in the spring of 1929.
These demonstrations were placed in the principal counties
of central and southwestern Ontario, in most cases three in
each county. Each demonstration consisted of an area of
two acres, one acre growing the O.A.C. 211 and the other
acre the Manchu varieties. One-half of each variety was cut
for forage and the other half cut for seed. The sections cut
for seed were planted in rows thirty inches apart and those
cut for forage were planted by using every spout of the
grain drill. The members of the association during this trip
through Western Ontario were able to examine some of these
demonstrations.
“There can be no question but what the soybean can
be successfully grown over most of the area of Central,
Western, and Southwestern Ontario, when suitable varieties
are selected and the crop grown under proper soil conditions.
One of the factors effecting the increase in area of the
soybean crop in Ontario is the lack of machinery to remove
the oil from the soybean. A greater appreciation of the value
of this crop by farmers and industrialists will before many
years undoubtedly result in a greatly increased acreage
of soybeans in Ontario.” Address: Prof., Dep. of Field
Husbandry, Ontario Agricultural College [O.A.C.].
1392. Wilson, J.K. 1929. The presence of rhizobium on
agricultural seed. J. of the American Society of Agronomy
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21(8):810-14. Aug. [1 ref]
• Summary: “Summary: Legume and nonlegume seed were
collected and examined for the presence of the legume
organism. Each sample was washed and the washings used to
moisten sterile soil in which was grown a desired host plant.
The production of nodules on the host plant was taken as
the criterion of the presence of the legume organism. Fresh
legume seed examined by this method may, and usually do,
have on them the legume organism. Old seed are less liable
to have the organism than fresh seed. It often happens, that
the seed carry the organisms for several species of legumes.
In certain cases an examination of 500 grams of seed did not
reveal the organism, while in others 25 grams were all that
was necessary. Also nonlegume seed, such as oats, timothy,
etc., may carry legume bacteria representative of several
species.”
Note: Soy is mentioned only once in this document,
in the form “Manchu soybean.” Address: Prof. of Soil
Technology, Dep. of Agronomy, Cornell Univ., Ithaca, New
York.
1393. Woodworth, C.M. 1929. Illini soybeans. Illinois
Agricultural Experiment Station, Bulletin No. 335. p. 545-56.
Aug. [2 ref]
• Summary: The Illini is a single plant selection from the
A.K. variety in 1920. The latter has been facetiously called
“All Kinds” because, as commonly grown, it is a mixture of
so many types (p. 547). There was enough seed for a small
test plot in 1923. Illini is primarily a seed type soybean rather
than a hay type. For the 5-year period 1924 to 1928, the Illini
yielded 6.1 bushels per acre above Dunfield, the next highest
yielder in this test, and 11.4 bushels above Ebony. Many
growers reported good yields in 1927 and 1928. Illini is
adapted best to central Illinois. Its oil content (range 18.95%
to 21.02%) compares favorably with that of other varieties.
Address: Assoc. Chief in Plant Breeding.
1394. Wheeler, A.J. 1929. From the agricultural department.
Madison Survey (Madison, Tennessee) 11(36):141. Sept. 4.
• Summary: Last year members of this department
broadcasted two acres of the fertile river bottom land with
Mammoth Yellow soybeans, and turned them under soon
after frost. “There was a splendid crop of beans and we
debated the advisability of using them for hay, but decided
to give them to the soil” to improve its fertility. “Next year
we plan to sow most of this [bottom land] to Japan clover or
soybeans, which are annuals and can be sowed after the flood
season.”
1395. Farming in South Africa. 1929. Co-operative legume
variety demonstration plots. 4(42):263. Sept.
• Summary: These co-operative demonstration plots were
undertaken in Natal. “The object was to encourage farmers to
grow more legumes and to demonstrate varieties most likely

to prove successful under local conditions.
“Ten different kinds of legumes, both summer and
winter, have been planted during the last six months. Up to
the present, soya beans have been the most successful; of
these, five varieties were planted, namely Brownie, Eyebrow,
Mammoth, Southern, and Virginia.
“The results were very similar to those recorded in
previous years by Cedara. The Brownie variety grew
vigourously and produced an excellent crop of both hay and
seed. The Eyebrow plot was first to mature, the plants being
very small but literally covered with pods. The Mammoth
was easily first as a hay crop, but produced very few pods.
Neither Southern nor Virginia was impressive.”
Three photos, supplied by Mr. A.G. du Toit, extension
officer, show soya beans: (1) Weighing and threshing soya
beans. (2) Side-view of plots: Mammoth variety in centre.
(3) The rows of Brownie soya beans (Planted November,
1928, photographed March 1929).
1396. Lehman, Samuel G.; Woodside, James W. 1929.
Varietal resistance of soybean to the bacterial pustule disease.
J. of Agricultural Research 39(10):795-805. Nov. 15. [4 ref]
• Summary: Fifty-five soybean varieties are listed showing
their reaction to the disease. The causative agent, Bacterium
phaseoli sojense Hedges, is widespread and occurs in a
majority of soybean fields in North Carolina. Columbia
variety possesses greatest resistance. Other highly resistant
varieties include Mandarin and Dominion. Address: 1. Plant
Pathologist; 2. Asst. in Pathology. Both: North Carolina
Agric. Exp. Station.
1397. Bureau Farmer–Illinois Agricultural Association
Section. 1929. Soybean industry looks up: Producers
organize co-operative to assist in developing new markets.
5(3):9-10. Nov.
• Summary: The Soybean Marketing Association was
organized at Decatur, Illinois on 16 Oct. 1929 in an attempt
to get a higher minimum price from soybean processors.
“With the announcement of $1.50 per bushel delivered
as the going price for soybeans for the 1929 crop which is
17 cents more than the price guaranteed by the processors,
interest in soybean production picked up throughout the
heavy producing counties in central Illinois.
“The growers appreciate the fairness shown by the
processors and the good will that has been fostered between
buyer and seller. When the agreements were framed early
last season, the millers, including Funk Bros. Seed Company,
the American Milling Company, and the G.L.F. Exchange,
Inc. [these three initiated the Peoria Plan], consented to
the Farm Bureau’s proposition to pay a higher price than
the $1.33 minimum should the market justify an increase.
Demand from new buyers coming into the soybean growing
territory, resulting from the short flax crop and higher prices
for linseed oil, have been influential in raising the price 17
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cents per bushel. Many growers are netting from $1.41 to
$1.47 per bushel for their beans after elevator and freight
charges are paid.
“The Vermillion County Farm Bureau, alive to the
situation, is urging local soybean growers to retain plenty of
good seed to fill an expected increase in demand next spring.
Illini, Black Ebony, and Manchu beans are preferred in this
county.
“Sign members: Organization work to sign up the
membership in the Soybean Marketing Association was
under way last week following meetings of advisory councils
in many of the central Illinois counties. No radical change
in the method of selling beans is contemplated, at least for
the time being. The Association hopes to maintain friendly
relations with the processors and seeks only a fair price in
line with market demands.
“A simple membership agreement has been drawn up
and is now being circulated throughout the soybean growing
territory.
“The member agrees to deliver to the Association
all soybeans produced by him for market. Beans kept for
seeding and feeding are not included in the agreement.
“Work for Association: The member appoints the
Association his sole and exclusive agent for handling
and marketing his commercial soybeans. For this service
the Association may deduct a small charge which in no
case shall exceed 5 cents per bushel. The Association is
required to keep the member advised and informed of
market demands of soybeans from year to year, to adopt
standards and grades, to seek new markets when necessary,
to investigate commercial uses and help in every way to
stabilize the soybean industry on a profitable level.
“The agreement becomes effective at the beginning of
the 1930 crop year and will continue in full force and effect
through the 1932 crop marketing year and remain in force
from year to year thereafter, unless cancelled by written
notice of either of the parties.
“The Peoria millers during the last year have added
700,000 bushel of soybean storage capacity to their local
facilities. The American Milling Company and the G.L.F.
Exchange together are shipping out an average of 46
carloads of mixed feed daily from this city. Soybean meal
is one of the important concentrates used in the mixture.
Funk Brothers Seed Company at Bloomington is selling its
soybean meal to the G.L.F. Exchange at Peoria.
“Grading beans according to federal standards is well
established. All the prices quoted above are based on No. 2
beans.”
Farmers in central Illinois are finding that growing
soybeans is more profitable than growing oats. Oats at 40
bushels per acre and $0.30/bushel brings in only $12.00 per
care, whereas soybeans at 20 bushels per acre and $1.40/
bushel brings in $28.00–more than twice as much. “The
added value of soybean straw, either as feed or as a fertilizer

left on the field, is another factor in favor of soybeans. The
soybean is a legume, and when properly inoculated takes
nitrogen from the air and stores it in the soil.
“New Uses: New uses constantly being developed
for soybean oil promise to keep demand well in advance
of supply, particularly if an effective tariff on soybean oil
and soybean meal is provided in the new tariff bill. Should
production overtake demand the new co-operative will be
of material assistance in keeping the [soybean] acreage
within reasonable limits. Illinois farmers grow a substantial
percentage of the total crop produced in the United States.
While the Soybean Marketing Association was organized
by Illinois growers, it may branch out into other states if
the occasion demands, and develop into a national soybean
marketing association.
“The uncertainty of flax and its susceptibility to adverse
weather conditions promises to redound to the benefit of
soybeans as a farm crop. This year for example, the flax crop
was short and linseed oil advanced approximately 45 cents
per gallon during the current season. Soybean oil is being
used in paints and soaps to replace linseed oil. The supply
and price of oil and feed concentrates are the chief factors in
determining the price of soybeans.”
A photo shows the 12 officers and directors of the
Soybean Marketing Association; after each person’s name is
the name of the county in which he resides.
Note: This is the earliest document seen (May 2008) that
mentions the “Soybean Marketing Association.” Address:
Illinois.
1398. Baker, M.S. 1929. Report of the agronomist. Virgin
Islands Agricultural Experiment Station, Report. For the year
1928. p. 10-16. See p. 15-16.
• Summary: In the section on “Legumes” (p. 15-16) we
read: “Soybeans, planted in January at the beginning of the
dry season, failed to produce a crop. A planting made in the
wet season was only partly successful. Of the 11 varieties
planted, Biloxi made the most vigorous vegetative growth,
but Tarheel and Tokio gave the highest yields of seed.
Tarheel produced seed at the rate of 762 pounds per acre, and
Tokio at the rate of 707 pounds on a similar area.
“The cowpea varieties Morado, Blanco, Bayo, and
Negro, which were introduced from Porto Rico, and Groit
from the United States Department of Agriculture, made
good growth.” Address: St. Croix, Virgin Islands, USA.
1399. Etheridge, W.C.; Helm, C.A.; King, B.M. 1929. A
classification of soybeans. Missouri Agricultural Experiment
Station, Research Bulletin No. 131. 54 p. Dec.
• Summary: Contents: Introduction. Purposes of
classification: The exhibit of structural features, the listing
of variety names, the identification of varieties. Material
for classification. Method of classification. Nomenclature.
Selections from specimens. Factors in classification: Testa
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[seed coat] color, blossom color, pubescence, cotyledon, seed
forms and sizes, hilum, pod formation, size and color, growth
periods (100 to 150 days), height and form of the plant,
growth habits ({a} vining, {b} mostly erect but showing
a tendency to trail in the wavy attenuation of the tips, {c}
wholly erect and stiff, the tips ending abruptly; lodging,
leaves).
There are two general growth or pod-bearing habits in
the soybean: (a) “a dense array of pods on the central stem,
terminating there in a blunt apex, with a thin dispersal on
the lateral branches; and (b) a sparse and comparatively
even distribution of pods over all branches and stems, a
diminishing frequency toward the tip of the central stem
being notable,” Note: Neither the word “determinate” nor the
word “indeterminate” are mentioned.
Group key (based on seed color, within seed color on
blossom color, and within blossom color on pubescence).
Group I–Seed, yellow, blossoms purple, pubescence
white to gray or sandy: S.P.I. 37246, Easycook, Edward,
Pinpu, Easycook Selection, Yokotenn [Yokoten], S.P.I.
40371, Thurnoko [Tsurunoko], Kentucky, Wea, Mandarin,
Haberlandt, Aksawa, Toyonaga, S.P.I. 37062 Selection,
Elton, Manchu Selection, S.P.I. 37062, Aksarben.
Group II–Seeds yellow, blossoms purple, pubescence
tawny: Hollybrook Selection, Nemo, Mikado, Midwest,
Ito San, Minsoy, Mansoy Selection II, Amherst, Manchu,
Habaro, A.K., S.P.I. 37241.
Group III–Seeds yellow, blossoms white, pubescence
white to gray or sandy: Ohio 9001, S.P.I. 37261, Hollybrook,
S.P.I. 37261 Selection, Mammoth Yellow, Kentucky
Selection, Lexington, Chiquita, S.P.I. 44210, Sherwood.
Group IV–Seeds yellow, blossoms white, pubescence
tawny: Hongkong, Brooks, Hoosier.
Group V–Seeds green, blossoms purple, pubescence
white to gray or sandy: Columbia, Tokio.
Group VI–Seeds green, blossoms purple, pubescence
tawny: Tashing, Guelph, Green, Verea, Hahto, Early Green,
Yosho, F.C. 1829, Okute.
Group VII–Seeds green, blossoms white, pubescence
white to gray or sandy: Hope, Morse.
Group VIII–Seeds green, blossoms white, pubescence
tawny: Illinois 178, Shingto, Sonoma.
Group IX–Seeds brown, blossoms purple, pubescence
white to gray or sandy: Buster Brown, Chestnut.
Group X–Seeds brown, blossoms purple, pubescence
tawny: Barchet, Ohio 9035, Hamilton, Early Brown,
Mammoth Brown, Ogemaw, Virginia, Biloxi.
Group XI–Seeds brown, blossoms white, pubescence
white to gray or sandy: Auburn, Trenton.
Group XII–Seeds brown, blossoms white, pubescence
tawny: Eda, Merko, Ito San Cross.
Group XIII–Seeds black, blossoms purple, pubescence
white to gray or sandy: Riceland, Chernie, Watson Black,
Early Black.

Group XIV- Seeds black, blossoms purple, pubescence
tawny: Black Champion, Ebony, Arlington, Wisconsin Black,
Jet, Wing Jet, Hybrid 5-L3, Buckshot, Royal, Tarheel Black.
Group XV–Seeds black, blossoms white, pubescence
white to gray or sandy: Cloud.
Group XVI–Seeds black, blossoms white, pubescence
tawny: Kingston, Fairchild, Sooty, Nuttall, Peking, Wilson.
Group XVII–Seeds bicolored, blossoms purple,
pubescence white to gray or sandy: Manchuria.
Group XVIII–Seeds bicolored, blossoms purple,
pubescence tawny: Meyer, Taha, Black Eyebrow, Otootan.
Group XIX–Seeds bicolored, blossoms white,
pubescence white to gray or sandy: None.
Group XX–Seeds bicolored, blossoms white,
pubescence tawny: Laredo.
“This classification of 134 varieties of the soybean
is constructed mainly on the basis of their morphological
features.” “In 1917 this Station collected all varieties of
the soybean then available in the United States. They were
obtained from the Office of Forage Crops of the United
States Department of Agriculture, from state experiment
stations, and from seedsmen. The first collection contained
867 specimens, which at that stage of the investigation
represented an unknown number of varieties. Frequent
additions to the list were made after 1918, so that by 1928,
the last year of the project, a total of 1117 specimens had
been grown and studied.”
Color photos show: (1) Varieties 1-49, with a side
view and a top view (showing the hilum) of each of the 49
varieties. (2) Varieties 50-98. (3) Varieties 99 to 134, plus
four pods (side view): brownish-black, dark brown, greenish
brown, and straw colored.
Black and white photos: (1) The forms of soybean
seeds distinguished in this classification: globose, ovoidal,
ellipsoidal, truncate, subrentiform. (2) The arbitrary grouping
of pod three different pod sizes: small, medium, and large,
with six examples of each. (3) Plants representing the four
different relative heights: tall, medium, short, dwarf. (4) The
two modes of pod formation in the soybean: thin distribution
on central stem, dense array on central stem. (5) The slender
type of soybean, denuded to show (a) its erect habit, (b)
the wavy attenuation of its tip, (c) the sparse and uniform
distribution of its pods. (6) The bushy, spreading type of
soybean plant. (7) The bunchy, compact type of plant. (8)
The vining growth characteristic of a few soybean varieties.
(9) The erect, stiff type. (10) “The extreme degree of lodging
shown here is typical of the varieties which are unable to
stand erect under their load of ripe seed.
Index to varieties, listed alphabetically (p. 53-54).
Address: Field crops, Columbia, Missouri.
1400. Mid-State Soybean Association. 1929. Growers
of certified Dunfields: Indiana’s oldest and largest seed
certifying organization (Ad). Proceedings of the American
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Soybean Association 2:54.
• Summary: A small (2¼ by 1 inch) black-and-white ad.
Address: Clayton, Indiana.
1401. Wing, Charles B. 1929. Wing’s field and garden book–
1929 (Mail order catalog). Mechanicsburg, Ohio. 44 p. 23 x
10 cm.
• Summary: Charles Wing has steadily expanded his
private seed business since 1925; today the catalog fills 44
numbered pages. On page 1 is a statement of Mr. Wing’s
noble mission–to make life a little better and more beautiful
for others. Page 2 notes that “The Wing Nurseries have come
to be known as the home of rare plants, All sorts of things
that are unusual... Our Nurseries have been moved to a new
and better location, one mile east of our former situation.” A
map shows the old and new nursery locations in relation to
Mechanicsburg, Urbana, Columbus, and Plain City, Ohio.
Alfalfa is still the flagship seed crop. Soy beans are also
still offered (p. 9-10), the only variety being Manchu. “Soy
beans are one of the pet crops that we have pushed for over
20 years.” Information is given on culture, inoculation, and
prices.
On the back cover is written: “Field seeds, ornamental
trees, and shrubs, hardy perennials, peonies, iris, glads
[gladioli, gladiolus].”
Location: Bailey Hortorium, Mann Library, Cornell
University, Ithaca, New York. Address: Mechanicsburg,
Ohio.
1402. Prairie Farmer (Indiana Edition). 1930. Our pioneer
soybean grower: Adrian A. Parsons experimented with soys
forty years ago. 102(2):6, 26. Jan. 11.
• Summary: This story was published about five months
after Adrian Parsons died. “The man who probably exerted
the greatest influence on the early development of the
soybean industry in Indiana was the late Adrian A. Parsons
of Hendricks county. He it was, as nearly as I can learn, who
first imported soybean seed from Japan to Indiana, and grew
the crop–first in a garden, and later on a scale so large that he
sold beans by the carload. He experimented with the crop for
years, and as he learned he wrote up the results of his work
for the farm papers. He firmly believed that he had found one
of the best legume crops that could be grown in Indiana, and
he wanted other farmers to learn about it.
“Mr. Parsons had an insatiable curiosity regarding plant
life, and his experiments with corn and soybeans and other
plants gave him pleasure and recreation. A severe gunshot
wound, sustained during his Civil War days, had left him far
from robust, and the fact that he was unable to stand a heavy
day’s work in the field gave him more time for studying and
writing.
“One of his sons, Norman E., who is a large farmer and
soybean grower in Hendricks county, says that as nearly
as he can figure out, it was in 1886 or ‘87 that his father

bought his first batch of seed, and it is his impression that
he imported them from Japan. It was believed that soybeans
could be used as a substitute for coffee, among other things,
and Mr. Parsons’ curiosity was thoroughly aroused.
“The new plant did well. Mr. Parsons read everything
he could find on the subject of soybeans, and as he enlarged
his acreage he was delighted to find that both the hay and
the beans were eagerly eaten by all classes of livestock. He
began to grow the crop in earnest.
“During all of the early years he was forever
experimenting, and his writings indicate that he was familiar
with all problems of inoculation, cultivation and utilization
of the crop. It was unfortunate that clippings were not kept
of his articles on soybeans, but among his effects there
was found a collection of manuscripts, a number of which
doubtless appeared in the farm press.”
One manuscript revealed that Parsons had tried for a
number of years, unsuccessfully, to get red clover bacteria to
grow on and inoculate soybeans. “His work with soybeans
led to acquaintance and friendship with the late Joseph E.
Wing, the ‘apostle of alfalfa.’ In later years he began to
grow alfalfa, probably through Mr. Wing’s influence, and
in a clipping from ‘The Ohio Farmer’ which unfortunately
is not dated, Mr. Parsons went on record as listing the
soybean second to alfalfa, which he characterized as ‘king
of the legumes.’ That by no means meant that he had lost his
enthusiasm for soybeans, as he continued to grow this crop
in large quantities. He sold seed by the carload to the Wing
Seed Company of Ohio.”
Another undated manuscript, which was marked ‘For the
Department of Agriculture,’ was written after he had grown
24 successive crops of soybeans. His highest yield had been
30 bushels/acre and his lowest 10 bushels. He grew one acre
of soybeans the first year he tried them and 140 acres the
year this manuscript was written.
“In another manuscript, which was apparently written in
1902, and which was marked ‘for the Farmer’s Guide,’ Mr.
Parsons stated that the seed should be covered very lightly,
that he found that drilling in rows gave best results, and the
early cultivation was exceedingly important.
“Mr. Parsons passed away last August. He lived to see
the soybean develop to a crop almost of major importance
in Indiana, and his satisfaction in seeing his own community
become a leader in soybean production must have been
great. He was a prophet who was recognized in his own
community. The entire state may well give him credit for the
big part he played in developing soybean growing into an
industry which is destined to add millions to the wealth of
Indiana.”
A photo shows: “Adrian Parsons of Plainfield, Indiana,
pioneer soybean grower of the Middle West. Originator of
Mikado soys. He was past 80 when this picture was taken.”
Letter from Lee Parsons, great-grandson of Adrian
Parsons. 2000. April 4. “I believe it was Prairie Farmer
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writer Dave Thompson who wrote this article. Dad (Edgar
Parsons) remembered Thompson’s visit and interviewing
people in Hendricks County about Adrian.”
1403. Morse, W.J. 1930. Soybean utilization. Farmers’
Bulletin (USDA) No. 1617. 27 p. Jan. Revised 1932.
• Summary: Contents: Introduction. Soybeans for human
food: Dried beans (“The Easycook and Hahto varieties,
however, cook fully as soft as other beans.” Also used
as a substitute for coffee or for salted peanuts), green or
vegetable beans (“The Hahto and Easycook varieties have
been found especially valuable for use as green beans”),
soybean flour, soybean oil, soy sauce, soybean sprouts,
soybean vegetable milk (“used so extensively in China.”
Also mentions the residue [okara]), soybean curd. Soybeans
for livestock: For swine, dairy cattle, beef cattle, sheep,
poultry. Soybeans for oil: Methods of processing beans for
oil, utilization of soybean oil. Soybean meal: Soybean meal
for human food, soybean meal for stock feed, for swine, for
dairy cattle, for beef cattle, for poultry. Soybean meal as a
fertilizer. Miscellaneous uses of soybean meal. Soybeans for
hay: Soybean hay for dairy cattle, for beef cattle, for horses
and mules, for sheep, for swine, for poultry. Soybeans for
pasturage: Swine, sheep, or poultry on soybean pasturage.
Soybeans for silage. Soybeans for soilage [green crops
for feeding confined animals; a term first used in 1928].
Soybeans for soil improvement. Soybean straw: Feeding
value, and fertilizing value of soybean straw.
“Soybean milk in the form of a powder is a commercial
product in some European countries, and in parts of the
United States it has been used in special feeding cases”
(p. 5). “In many cities in the United States having a large
oriental population fresh bean curd may be found in the
Chinese and Japanese markets” (p. 6).
Photos show: (1) Six men steaming soybeans while
making miso in Japan. (2) Muffins made from wheat flour
and soybean flour. (3) Making soy sauce in a Chinese
courtyard. (4) Grinding soybeans with a stone mill to
make soybean milk in China. (5) “Blocks of freshly made
bean curd, ‘tofu,’ as sold in the markets of the Orient.”
(6) Loading soybean oil in tanks at a soybean oil mill,
Harbin, Manchuria. (7) Soybean cakes awaiting shipment
at a Manchurian port. (8) Hogs in a field of soybeans. (9)
“Pasturing soybeans and corn with sheep is a common
practice in the Corn Belt states.” (10) Corn and soybean
plants growing together for use as silage; a boy is standing
by the plants. (11) “A fine growth of soybeans to be used
for soiling.” Address: Senior Agronomist, Office of Forage
Crops and Diseases, Bureau of Plant Industry, Washington,
DC.
1404. Harman, K.G.; Martin, T.T. 1930. The 4-H soybean
club. Missouri Agricultural College, Extension 4-H Club,
Circular No. 34. 15 p. Feb. [3 ref]

• Summary: Contents: Requirements of the 4-H soybean
club project. Organization of the club. Inoculation of
soybeans. Demonstrations on inoculation of soybeans:
Demonstrations, outline of a team demonstration
on inoculation of soybeans, score card for judging
demonstration teams in Missouri. Judging soybeans: Score
card for judging soybean seed, judging by comparison. The
club tour or field meeting: Score card for judging soybean
fields. The club achievement program or round-up. Subject
matter reference material.
“Work required.–Each club member is required to raise
at least one acre (A five-acre demonstration field is to be
preferred), using approved cultural practices, which include
proper preparation of seed bed, the growing of one of the five
following standard varieties, Morse, Midwest, Haberlandt,
Virginia, or Wilson, and harvesting the crop.”
A photo on the title page shows ten young boys who
are members of the 4-H soybean club standing in a field of
soybeans and holding up the club flag or sign. Address: 1.
Extension specialist in field crops; 2. State club agent.
1405. Kime, P.H. 1930. I. Factors in soybean production: II–
Variety recommendations and characteristics. North Carolina
Agricultural Experiment Station, Agronomy Information
Circular No. 49. 6 p. March.
• Summary: The following is probably a summary of this
Circular No. 49 from the Fifty-Third Annual Report of the
North Carolina Agricultural Experiment Station (p. 30, 7172, for the year ending Dec. 1930).
“Soybean Varieties. Tests, including a large number of
varieties, were conducted at the Central Station and at four
of the branch station farms during the summer of 1929. The
highest yielding varieties for seed and hay on the three farms
representing the Coastal Plain. Piedmont, and Mountain
sections of the State are given in the following table:
At the Central Farm (Raleigh) (6 years average): The
best soybean varieties for seed yield are Tokyo, Herman,
Virginia, and Mammoth Yellow (21.6 to 17.3 bu/acre). The
best varieties for hay yield are Otootan, Laredo, Herman, and
Chiquita (4,910 to 4,148 lb/acre).
At the Coastal Plain Farm (Willard) (5 years average):
The best soybean varieties for seed yield are Herman, Tokyo,
and Mammoth Yellow (25.5 to 23.2 bu/acre). The best
varieties for hay yield are Otootan, Biloxi, and Laredo (5,380
to 5,026 lb/acre).
At the Mountain Farm (Swannanoa) (8 years average):
The best soybean varieties for seed yield are Herman,
Southern Prolific, and Virginia (23.0 to 21.3 bu/acre). The
best varieties for hay yield are Herman, Laredo, Herman, and
Virginia (no yields given).
“Other promising varieties are the George Washington, a
medium early non-shattering type; the Chiquita, a good hay
variety; and the Dixie, an early, heavy seed producer which
is adapted to the tipper Piedmont and Mountain areas. A
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large number of new introductions have been tried out during
the past few years. Some have shown considerable promise
but none have shown up superior to these varieties now
being grown by farmers of the State.”
1406. Wilkins, F.S. 1930. Soybeans to replace oats: Even
thin, acid soils can grow soys. Wallaces’ Farmer 55(15):742,
762. April 12.
• Summary: The most important developments with
soybeans in Iowa during the past year: (1) There has been a
steady increase in soybean acreage. (2) Two plants have been
established for processing soybeans into soybean oil and
oilmeal. (3) Illini is now considered the best general purpose
yellow soybean variety; it is a new variety originated by
Prof. C.M. Woodworth of the Illinois Agric. Experiment
Station, and is rapidly replacing other varieties in Illinois.
In Iowa, it is steadily replacing the standard varieties,
Manchu, Dunfield, and Black Eyebrow. (4) The combine is
increasingly used for harvesting and threshing the crop.
Many Iowa farmers are now growing soybeans in place
of some or all of their oats because the gross returns are
larger (often much larger) on nearly all farms. Moreover,
soybeans can be grown in nearly all soils in Iowa, whether
sweet or sour; they should be most profitable in areas where
the soils are “too acid to grow alfalfa or clover to best
advantage.”
And in four months they produce “a high protein
supplementary feed either as grain or hay.”
The key factors in growing soybeans successfully are
discussed. Address: Iowa Agric. Exp. Station.
1407. Thompson, John. 1930. Growing soybeans for hay:
This legume should be used more as catch crop. Wallaces’
Farmer 55(16):796-97. April 19.
• Summary: “When I refer to soybeans as being a valuable
hay or roughage crop, I do not mean to say that it is more
valuable for that purpose than alfalfa or common red clover,
where the latter can be grown. Unfortunately, however,
alfalfa and clover are sometimes winter killed or fail for
some other reason.”
“There are, of course, several crops–catch crops, as they
are called–that can be grown for this purpose. Among them
are millet, sudan grass, sorghum and some others, but they
are all non-legumes and not nearly so valuable for feeding
purposes as soybean hay because of its high protein content.
The difference in the feeding value of hay crops is frequently
not fully appreciated. Too many judge hay by the ton and
not by its nutritive constituents, which often leads to grave
errors.”
Peking and Wilson are the two varieties of soys suitable
for all sections of the state. Second choices are Black
Eyebrow, Manchu, and Ebony. Dunfield is excellent for
the southern two-thirds of the state. Virginia and Morse
are best suited for the southern one-third of Iowa. “Peking,

mentioned above, is given first rank as a hay producer
because of its fine stems, and also because it stands up well.”
However it produces small beans. “It is always a good plan
to talk over the matter of varieties to grow with your county
agent.” Also gives details on preparation of the seedbed.
A photo shows inoculated soybean roots containing
many nodules.
Note: This is the earliest document seen (Nov. 2016)
with the term “catch crop” in the title in connection with soy
beans. Address: Iowa.
1408. Dorsett, P.H.; Morse, W.J. 1930. In Kungchuling,
Manchuria (Document part). In: P.H. Dorsett and W.J.
Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Unpublished log.
• Summary: (Continued): (6 May 1930). Page 4615.
Negative #45103. “Soja max. Soybean. Kungchuling
(today’s Gongzhuling, Jilin province), Manchuria. View
showing the [round] Osier storage bin in which soybeans are
stored. This bin is made of straw matting. Taken in yard of
Chinese Soybean oil Mill. This bin holds 3 carloads of beans.
Each carload has 150 sacks of 160 pounds each.
Neg. #45104. “Soja max. Soybean. Kungchuling,
Manchuria. View showing storage of soybean seed in Osier
bins in the yard of a soybean oil mill.
Page 4651, 4652, 4653 (9 May 1930). Kungchuling,
Manchuria. “Although may is the dry month of the year, it
was anything but that during the night. A very heavy rain
fell...”
“About 9:00 a.m. we went to the Experiment Station
where we had a talk with Dr. Kanda on soybeans in this
section. Although there are many insects and diseases
affecting the soybeans in Manchuria, none of them, with the
exception of the pod borer, affects the crop very seriously.
The only way to combat these pests and diseases is by
breeding resistant strains as it is impossible to get the
Manchurian farmer to take up spraying for the soybeans are
grown too extensively and the farmer is too poor.
“We were advised by Dr. Kanda, that Mr. Nakamoto,
the soybean expert, had returned to his office this morning
for the first time since his illness, and wished to talk with
us on soybeans. After arriving at Mr. Nakamoto’s office, we
found that we had met in Washington [DC] a few years ago
when he came to study the soybeans in the United States.
Mr. Nakamoto took us to his laboratory room and showed
us samples of his selections and native varieties. He is doing
much work with the ‘Moshito’ variety, the seed of which
appears identical with our U.S. Virginia variety. Complete
chemical analyses have been made of all collections and
varieties. On a moisture basis, the varieties ranged from
about 14 to 21% fat.
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Mr. Nakamoto said that he had tried out many Japanese
and Korean varieties but they were not suited to the dry
conditions of Manchuria. The small-seeded varieties from
Siberia [in the eastern Russian SSR] make good growth and
are considered the best forage sorts.”
“Soybeans were being planted in a field of the station
so we were taken to see the method of planting which is the
same that the Dorsetts took motion pictures of at Harbin in
1926. A few snap shots were taken of the planting but under
rather adverse conditions as a fine mist was falling. After the
planting we visited Dr. Kanda to thank him and say good
bye.
“We left on the 5:35 p.m. train, arriving at Ssu-pingkai [today’s Siping, Jilin province] at 6:39 p.m. and went at
once to the Japanese Inn. Shortly after we had settled down
in our rooms, Mr. Yukutaro Yamazaki, in charge of the local
commercial office of the S.M.Ry., and his assistant, Mr.
Yutaka Shimizu, called to make arrangements with us for
tomorrow. Although there are six large Chinese soybean
oil mills in this place, they have been idle for these years.
In a Chinese village about five miles from here there are
some of the old native wedge soybean oil mills which Mr.
Yamazaki thought we might be interested in seeing. He said
he would make arrangements with the Chinese governor for
some soldiers as an escort as the country about Ssu-ping-kai
is rather badly infested with bandits and only the previous
day a Chinese policeman had been killed by bandits a short
distance from the town.” Arrangements were made to take a
taxi with soldiers the next day.
Page 4654. Neg. #45109. “Soja max. Soybeans.
Kungchuling, Manchuria. Tramping ploughed ridge for
planting soybeans.”
Neg. #45110. “Soja max. Soybean. Kungchuling,
Manchuria. Planting soybeans [shows wooden plow].
Page 4655. Neg. #45111. “Soja max. Soybeans.
Kungchuling, Manchuria. Scattering soil compost between
last year’s millet rows for fertilizing 1930 crop of soybeans.”
Neg. #45112. “Soja max. Soybeans. Kungchuling,
Manchuria. Showing Manchurian plow used in making
ridges for planting soybeans and also used for covering seed.
Page 4657-4658 (10 May 1930). Ssu-ping-kai,
Manchuria. Mr. Hideji Miura, director of the local office of
the territory controlled by the S.M.Ry. “stated that soybeans
are extensively planted in this region and in 1927 about
427,000 tons of beans were shipped from the station. Ssuping-kai is the terminal point of a Chinese railroad extending
for a considerable way in Mongolia and large amounts of
Mongolian crops, especially kaoliang, come to this place.”
After a delay and suspecting trickery, the taxi trip to the
native wedge soybean oil mill was cancelled.
“At 3:20 p.m. we left for Kaiyuan [Liaoning province]
where a soybean seed farm of the South Manchurian Railway
is located. As we passed along we noticed that the farmers
were busy soybeans. Only occasionally did we kaoliang or

millet being planted... We arrived at Kaiyuan at 5:31 p.m.
and were met at the station by Mr. Sazuo [?] Kofuku, director
of the local office of the S.M.Ry. and also director of the
soybean seed farm located on the outskirts of Kaiyuan. After
a short talk with Mr. Kofuku, during which he said he would
make arrangements to see the farm and soybean planting
about Kaiyuan, we went to the Japanese Inn ‘Futaba’”
Page 4659. Neg. #45113. “Soja max. Soybean. Ssuping-kai, Manchuria. View showing the floor or bottom of
an Osier bin used in the storage of soybean seed. The floor is
made of kaoliang stalks Osier bins of soybean seed are noted
in the picture. In a Chinese merchant’s storage yard.”
Neg. #45114. “Soja max. Soybean. Ssu-ping-kai,
Manchuria. Mr. Suyetake holding standard Manchurian
bushel measure which is 22 kilos.”
Page 4665 (11 May 1920). Neg. #45117. “Soja max.
Soybean planting. Kaiyuan, Manchuria. Manchurian making
ridges with plow. Soybeans are planted on top of ridges,
covered with plow and then the ridges are rolled with a
wooden roller.”
Neg. #45118. “Soja max. Soybean. Kaiyuan, Manchuria.
Making ridges for soybean planting on a farm near
Kaiyuan.”
Page 4666. Neg. #45119. “Soja max. Soybean. Kaiyuan,
Manchuria. Making ridges for planting soybeans on a farm
near Kaiyuan.”
Neg. #45120. “Soja max. Soybean. Kaiyuan, Manchuria.
View showing the tramping for a row on top of ridge,
planting beans, and covering with plow.”
Page 4667. Neg. #45121. “Soja max. Soybean. Kaiyuan,
Manchuria. Planting and covering soybeans on a farm near
Kaiyuan.”
Neg. #45122. “Soja max. Soybean. Kaiyuan, Manchuria.
View showing the wooden roller used in rolling down ridges
or compacting soil after soybeans are planted.”
Page 4668. Neg. #45123. “Soja max. Soybean. Kaiyuan,
Manchuria. View showing the rolling down of top of ridges
with wooden roller [pulled by a donkey ridden by a man].
Soybeans were planted on ridges and covered with plow.
Neg. #45124. “Soja max. Soybean. Kaiyuan, Manchuria.
View showing soybean seed stored in Osier bins in the
storage yard of a Chinese merchant.”
Page 4669. Neg. #45125. “Soja max. Soybean. Kaiyuan,
Manchuria. View of Osier bins full of soybeans. In the
storage yard of a Chinese merchant.
Neg. #45126. “Soja max. Soybean. Kaiyuan, Manchuria.
View showing the storage of soybean seed in Osier bins in a
Chinese merchant’s storage yard.”
Page 4673 (13 May 1930). Dairen, Manchuria. “After
lunch Mr. Tamakura of the S.M.Ry. Agricultural Bureau
called at the office with reference to information on
the various kinds of machinery used in soybean culture
and harvest in the United States. We referred him to the
International Harvester Company, Chicago [Illinois], as this

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 663
concern manufactures many implements used in the planting,
cultivation, harvesting and threshing of soybeans and other
grain crops.
“Mr. Tamakura gave us more information on the
transportation of soybeans through the port of Yingkou
(Newchwang). Before the days of railroad transportation,
Yingkou was the largest soybean port in the export of
soybeans and soybean products. At the present time, little
foreign trade is handled at Yingkou but it still remains the
largest Chinese junk port in Manchuria. The junks and river
boats bring down large quantities of soybeans and other
grains from sections along the Liao River.
“We received today four samples of soybean seed from
the Island Master of Saishu-to [today’s Cheju-do, South
Korea] Island, Chosen. This is the island on which we were
told grow very small seeded varieties of soybeans.” It was
“stated that they were very small seeded and had been grown
for many years with no export of seed. The seed received
was by no means the small seeded varieties.” Address:
Agricultural Explorers, USDA, Washington, DC.
1409. Dorsett, P.H.; Morse, W.J. 1930. In Dairen and
Chinchou, Manchuria (Document part). In: P.H. Dorsett and
W.J. Morse. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon. Washington, DC:
Foreign Plant Introduction and Forage Crop Investigations,
Bureau of Plant Industry, USDA. 8,818 p. Unpublished log.
• Summary: Pages 4729-4730 (24 May 1930). Dairen
[today’s Dalian]. Manchuria. “We went to the office of the
Fortified Zone Police about 8:30 a.m. where we met the
Cadet Officer who was to go with us again in our motion
picture travel.
“Our first stop was at the Mitsubishi Soybean Oil Mills,
where Mr. Yoshida, the manager, was awaiting us. Motion
pictures as well as snapshots were taken of oil cake and bean
storage in stacks in the oil and bean storage yard. Pictures
were also taken of the drying and sacking of cracked oil
cake. The cakes had become heated from too high moisture
content and had molded more or less. Such cakes were
cracked up, spread out on canvas, raked over occasionally
and allowed to dry out in the sun. This material is sold for
fertilizing purposes. Pictures were also taken of the stacks of
grass used in the oil presses in place of cloth.”
“We then went to the Chinese Junk Wharf at another
end of the city and found only the loading of junks with bean
cakes. Pictures were taken of the carrying of the bean cakes
to the junk and also of the loading of the junk (close up).
“After lunch we developed the snapshots taken and also
two rolls of movies which turned out very good. The scene
should be of interest to our American soybean growers,
especially those in the sections where the oil and oil meal
industry is being developed. We have three rolls of fairly
good soybean scenes which we must take to the office of

Fortified Zone Police for inspection and approval.
Page 4731. Negative #45180. “Soja max. Soybean oil
cakes. Dairen, Manchuria. Soybean oil cakes loaded on a
Chinese Junk at the Chinese Junk Wharf.
Negative #45181. “Soja max. Soybean oil cake. Dairen,
Manchuria. Soybean oil cakes stored in stacks under matting
covering in the yards of the Mitsubishi Soybean Oil Mills.”
Page 4732. Negative #45182 [photo missing]. “Soja
max. Grass used in oil process. Dairen, Manchuria. Stacks
of bundles of grass used in place of cloth in the oil process
when pressing out soybean oil. This grass comes from
Southern China and the South Sea Islands. in yards of
Mitsubishi Soybean oil mills.”
Neg. #45183. “Soja max. Soybean, oil cake meal.
Dairen, Manchuria. Drying cracked up soybean oil cakes in
yards of Mitsubishi Soybean Mill Company. The cakes had
become moldy and have been cracked up and are drying out
in the sun. To be used for fertilizing purposes.”
Page 4733. Neg. #45184. “Soja max. Soybean. Dairen,
Manchuria. Raking over cracked up soybean oil cakes that
became moldy in stacks. In yards of Mitsubishi Soybean oil
Mills.
Neg. #45185. “Soja max. Soybean. Dairen, Manchuria.
Bags of soybeans stored in stacks in the yards of the
Mitsubishi Oil Mills Co.”
Page 4734. Neg. #45186. “Soja max. Soybean. Dairen,
Manchuria. Loading soybean oil cake from oil cake storage
to wagons which carry the cakes to the boat wharves for
export.”
Neg. #45187. “Soja max. Soybean. Dairen, Manchuria.
Soybean oil cakes stored under matting in the yards of the
Mitsubishi Oil Mill (Soybean).”
Neg. #45188. “Soja max. Soybean oil cake. Dairen,
Manchuria. Chinese coolies carrying soybean oil cakes to
Chinese Junk at the Chinese Junk Wharf.”
Page 4737 (25 May 1930). Dairen, Manchuria. “In
the morning went to the office and changed blotters on the
herbarium material. Motion picture spools of black and white
film numbers 43, 44 and 45 were written up and made ready
to send to the Fortified Zone Police Office for inspection and
approval.
Page 4738-4740 (26 May 1930), Dairen, Manchuria.
“We had made arrangements to visit the midway section
between Port Arthur and Dairen to look up wild plants. The
officer told us that at any time we wished to see any of our
motion pictures on the screen we could take the matter up
with the Dairen Police Office and they would be glad to
project them. Landscape views in the Fortified Zone are
certainly out of the question...”
“We left by the 1:00 p.m. bus for the first tunnel station,
Kokatu, between Dairen and Port Arthur which took a little
over half an hour’s ride.” “The wild soybean was found
scattered all along in waste places.”
Page 4743-4744 (27 May 1930). Chinchou [today’s
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Jinzhou, Liaoning province], Manchuria. “We left at 7:30
a.m. by bus for the Kwantung Government Experiment
Station at Chinchou where we arrived about 8:30 a.m. and
found Mr. Nakatomi awaiting us. With some other station
men we went to a Chinese farm about 2 miles from the
station to see methods of soybean planting in the Chinchou
section... This farmer was planting a piece of new land using
the ‘Mosheto’ [sic, Moshito] variety, the seed of which
is very similar to our Virginia and is used only for green
manure purposes on new land. Furrows are made about
eighteen inches apart and the seed is scattered along in the
furrow rather thickly by hand. As the farmer scatters the
beans ahead of him he kicks the soil over the beans with his
feet. The soil is them compacted over the beans with an oval
shaped stone roller. Motion and other pictures were taken...”
Nearby: “We found the farmers busy everywhere
planting soybeans between hills of corn. The corn had been
planted about the first of May in about 18 inch rows and in
hills about 42 inches apart. The plants were about 5 inches
high and 5-7 per hill. Men were making holes midway
between the corn hills while others followed dropping 6-10
beans per hill [hole?] and then throwing soil over the hill
with their feet. In some fields the farmers were thinning the
corn plants to one plant per hill and several fields were seen
which had already been thinned. The variety of soybeans
used by farmers throughout this section is a yellowish green
seeded sort very much like the Austin variety.”
Page 4745. Neg. #45191. “Soja max. Soybean planting.
Chinchou, Manchuria. Planting ‘Mosheta’ [Moshito]
soybeans on land for green manure. The plow makes a
furrow in which the beans are scattered and the beans are
thrown over the seed by the planter.”
Page 4746. Neg. #45192. “Soja max. Soybean planting.
Chinchou, Manchuria. Planting soybeans between hills of
corn in field of Chinese farmer near Chinchou.

Neg. #45193. “Soja max. Soybean planting. Chinchou,
Manchuria. Chinese farmer planting soybeans between hill
of corn. 8-10 beans are dropped to hill. All the acreage of
corn is planted this way.”
Page 4747. Two photos show mung bean (Phaseolus
aureus) noodles drying in the sun on lines in Chinchou,
Manchuria.
Page 4748 (see lower left). Neg. #45196. Panicum
italicum. Chinese farmer planting millet in furrow just made
by plow. The gourd-kaoliang stalk seeder is used.
Neg. #45197 “Soja max. Soybean planting. Chinchou,
Manchuria. Chinese farmers planting soybeans between hills
of corn. Farm field near Chinchou.
Page 4749. Neg. #45198. “Chinese farm village. Near
Chinchou, Manchuria.” In the foothill section.
Neg. #45199.
Page 4745. Neg. #45191. “Panicum italicum. Millet.
Chinchou, Manchuria. Chinese farmer planting millet in
furrow with gourd-kaoliang stalk seeder in Chinese farm
near Chinchou.” Address: Agricultural Explorers, USDA,
Washington, DC.
1410. Dorsett, P.H.; Morse, W.J. 1930. In Yingkou
(Newchwang), Manchuria (Document part). In: P.H. Dorsett
and W.J. Morse. 1928-1932. Agricultural Explorations
in Japan, Chosen (Korea), Northeastern China, Taiwan
(Formosa), Singapore, Java, Sumatra and Ceylon.
Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. Unpublished log.
• Summary: Page 4753 (29 May 1930). Yingkou
(Newchwang), Manchuria. “For some time we had been
advised by Mr. Satoh of the S.M.Ry. [South Manchuria
Railway] that we should go to Yingkou (Newchwang) to
see junk transportation of soybeans on the Liao River. There
have been so many things to see on the soybean
industry in a short time that we did not find time
until today.
“We left on the 9:00 a.m. express and
arrived in Ta-Shih-Chiao [Dashiqiao] at 1:08
p.m. where we changed trains. The Yingkou
train left at 2:00 p.m. and we arrived at Yingkou
at 2:35 p.m. Newchwang has always been a
familiar name to us for from here, by Frank N.
Meyer, were sent in four samples of soybeans,
three of which were given varietal names by Dr.
C.V. Piper as follows: S.P.I. No. 19183, Wilson;
19184 Fairchild; 19186 Morse. From 19186
the Virginia was selected and this variety is
one of the most generally grown in the United
States and since its selection and distribution
has brought millions of dollars to American
farmers. The Wilson is extensively grown
in the Middle Atlantic States and Corn Belt

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 665
states for forage and the Morse is quite generally grown in
Arkansas, Missouri and the southern half of Illinois. These
introductions were sent in by Meyer in 1906 and through the
years have brought many, many millions of dollars to U.S.
farmers through seed, forage and pasture. Little did Meyer
realize the money he was pouring into the farmers’ pockets
through these three small samples of soybeans. We are in
hopes that we will be equally as fortunate in picking some
good varieties.
Page 4754-4756. “During our few minutes stop at
Haiungyaocheng Mr. Hisatake of the S.M.Ry. [South
Manchuria Railway] Experiment Station at this place met us
and said he phoned to Mr. Satoh at Dairen that farmers were
now planting soybeans in the corn and we should come by
Friday to see this method. We told him arrangements had
been made for us at Yingkou with some of the S.M.Ry. men
to be with us this afternoon and Friday, but that we could
come Saturday.
“Upon arrival at Yingkou we were met at the station by
Mr. U. Kawashima of the Foreign Service Department and
Mr. Shitami, Agricultural Engineer of the S.M.Ry. Co. We
were first taken to the railway storage yards which are along
the banks of the Liao river. Large quantities of soybeans
and bean cake were in outside storage stacks and in the
warehouses along the river bank. Nearly all of the beans
in storage were yellow seeded varieties used for oil and oil
cake. We found some stacks of black soybeans which were
being loaded on freight cars. These had been brought down
the river in junks from near the Kaiyuan district and were
a mixture of black seeded varieties which resemble very
closely the Wilson, S.P.I. 19183, as it was first introduced.
We were told that this black soybean was especially good for
poor soils and is used only for green manure purposes.
“Chinese coolies were busily engaged in loading freight
cars with bags of beans and bean cake. On the river, the
current of which reminds one of the Mississippi, were seen
junks coming and going, loaded with bags of beans and
bean cakes. After taking some snapshots and movies of the
storage and loading of beans and bean cake, we went to the
local office of the S.M.Ry. where we met Mr. Sekimoto,
the manager. Through him we learned that in the Yingkou
section there is much alkali land and the agricultural
engineers of the S.M.Ry. are working on methods of
reclaiming this land...”
“Large quantities of soybeans, bean cake and bean oil
are brought from interior points down the Liao River to
Yingkou by Chinese junks. A large percent of these products
as well as other agricultural products are shipped by rail to
Dairen.
“The products shipped by boat go to Southern China
ports and to various islands of the East Indies. Although
water freight to Dairen is cheaper than rail freight, the
railway is very much quicker and allows the merchant
advantages of better prices for his products. River

transportation of beans, in fact all agricultural products, is
most active in October and part of November. The river then
freezes up and no more river transportation until the middle
or latter part of April when there is a heavy river freight,
especially of beans and bean cake until the forepart of June.
“After our visit with Mr. Sekimoto we went to a
Japanese Inn. Mr. Shitami advised us just before leaving that
some freighters would be loaded early in the morning with
beans and bean cake, and that it was also the best time to see
the Chinese junks come to the wharves with bean cake and
beans from northern points along the river. He said he would
call for us about 7:00 a.m. so we could see the busy time at
the wharves.
Page 4757. Neg. #45200. “Soja max. Soybean. Yingkou,
Manchuria. View of stacks of bean cake and bags of beans in
outside storage yards of S.M.Ry. Co.”
Neg. #45201. “Soja max. Soybean. Yingkou, Manchuria.
Stacks of bean cake and bags of beans in outside storage in
yards of S.M.Ry. Co.”
Page 4758. Neg. #45202. “Soja max. Soybean. Yingkou,
Manchuria. Stacks of bean cake and bags of beans on wharf
of S.M.Ry. Co.”
Neg. #45203. “Soja max. Soybean. Yingkou, Manchuria.
Chinese coolies carrying bags of soybeans from stack to
freight car in yards of S.M.Ry. Co.”
Page 4759. Neg. #45204. “Soja max. Soybean. Yingkou,
Manchuria. Soybean oil cakes in open storage in the storage
yards of the South Manchuria Railway Co.”
Neg. #45203. “Soja max. Soybean. Yingkou, Manchuria.
View of stacks of soybeans in open storage in yards of
S.M.Ry. Co.
Page 4760. Neg. #45206. “Soja max. Soybean. Yingkou,
Manchuria. View of stack of soybeans stored under matting
and canvas in the storage yards of the S.M.Ry. Co.”
Page 4761. Panoramic view of stacks of soybeans in
storage yards.
Page 4763 (30 May 1930). Yingkou, Manchuria. “Mr.
Shitami of the local office of the S.M.Ry. called at the inn
about 7:00 a.m. to take us to the wharves to see the Chinese
junks from up the Liao river unloading beans and bean
cakes and also the loading of beans and bean cakes on
large freighters. We first went to another section of railway
storage yards which we did not see yesterday and found large
quantities of beans and bean cakes stored under matting and
canvas. A few samples of beans were gathered from under
the stacks.
“At the wharves we saw coolies busily engaged in
loading a large Japanese freighter with beans and bean cake
for Formosa. From one side the cakes and beans were being
carried on the boat while on the other side small Chinese
junks were carrying the loads of bean cakes to be loaded
from that side. The river was quite lively with Chinese junks
going up and down the river and for the most part these were
loaded with bags of beans and bean cakes. It was a very
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pretty sight and panoramas, stills and movies were taken...”
Page 4765. Neg. #45209. “Soja max. Soybean. Yingkou,
Manchuria. Chinese junk loaded with bean cakes, on the
Liao River.
Neg. #45210. “Soja max. Soybean. Yingkou, Manchuria.
Chinese coolies carrying bean cakes from warehouse to
Japanese freighter.”
Page 4766. Neg. #45211. “Soja max. Soybean. Yingkou,
Manchuria. Chinese coolies unloading a Chinese junk, The
black soybeans were loose and are being bagged. These
beans came from the Kaiyuan district along the Liao River
and are used for green manure.”
Neg. #45212. “Soja max. Soybean. Yingkou, Manchuria.
View of a Japanese freighter being loaded with bean cakes
and bags of beans. On the wharf side Chinese coolies are
carrying cakes and bags of beans while on the water side,
Chinese junks are unloading bean cakes.
Page 4767. Neg. #45213. “Soja max. Soybean. Yingkou,
Manchuria. View of a Chinese junk loaded with bags of
soybeans on the Liao River.
Neg. #45214. “Soja max. Soybean. Yingkou, Manchuria.
View of a Chinese junk bringing bean cake down the Liao
River from a northern point.
Page 4768. Neg. #45215. “Soja max. Soybean. Yingkou,
Manchuria. View of a soybeans in bags stored under matting
and canvas in the storage yards of the S.M.Ry. Co.”
Neg. #45216. “Soja max. Soybean. Yingkou, Manchuria.
View of Chinese coolies carrying bean cakes from warehouse
to freighter at wharf of the S.M.Ry. Co. on the Liao River.”
Address: Agricultural Explorers, USDA, Washington, DC.
1411. Kinney, E.J. 1930. Soybeans and cowpeas for hay.
Kentucky College of Agriculture, Extension Circular No.
232. 8 p. May.
• Summary: Contents: Introduction. Planting time. Varieties:
Mammoth, Southern Hollybrook, Tar Heel Black [Tarheel
Black], Biloxi, Laredo (very small black seeds and extremely
fine stems), Virginia, Midwest, Wilson Black, Ebony,
Peking, Lexington, Haberlandt, Mansoy, Harbinsoy. Land
preparation. Inoculation. Seeding (Thick seeding for hay
is advantageous), cultivation, Stage for harvesting. Curing
soybean hay (“The beans should be tedded, if possible,
before the leaves become dry enough to crumble. After
curing in the swath for about 2 days, the hay should be raked
into small windrows, using a side-delivery rake...”). Cowpea
hay. Fertilizers for soybeans and cowpeas.
Note: “Tedded” means turned over and spread out to dry.
“Inoculation (p. 4-5): Inoculation is very important in
getting good results with soybeans. When the field has not
grown the crop previously, artificial inoculation is necessary.
It is not always easy to get good inoculation with soybeans.
The safest way is to drill dry, screened, inoculated soil thru
the fertilizer attachment of the drill. About 100 pounds of
seed per acre is required. Sifting dry, inoculated soil over

moistened seed at the rate of a peck or more to each bushel
of seed is also effective. Commercial cultures are, of course,
most convenient, but do not always give a good setting of
nodules, altho generally effective.” Address: Lexington,
Kentucky.
1412. Morse, W.J. 1930. Utilizacion de la soya [Utilization
of soybeans]. Cuba (Santiago de las Vegas). Estacion
Experimental Agronomica, Circular No. 69. 40 p. May.
Translation by Emma L. Sena of USDA Farmers’ Bulletin
1617. [Spa]
• Summary: In the introduction, Ing. Francisco B. Cruz,
Director of the Agronomic Experimental Station, E.C.,
praises an imported soy oil named “Aceite comestible de
Soya.” A full-page ad for this product (just before p. 36),
apparently with the brand name Excelsior, is also shown.
Contents: Introduction. Soybeans for human food:
Dried beans (Los frijoles secos. Also used as a substitute for
coffee or like roasted peanuts), green or vegetable beans (Los
frijoles verdes), soybean flour (harina de soya), soybean oil
(aceite de soya), soy sauce (salsa de soya), soybean sprouts
(vastagos de soya), soybean vegetable milk (leche vegetal
de soya, including the solid material or residue {la materia
sólida, el residuo} [okara] which is separated from the liquid
soymilk), soybean curd [tofu] (cuajada de soya).
Note 1. This is the earliest Spanish-language document
seen (Jan. 2013) that uses the term vastagos de soya to refer
to soy sprouts.
Note 2 This is the earliest Spanish-language document
seen (June 2013) that mentions okara, which it calls la
materia sólida, el residuo.
Note 3. This is the earliest Spanish-language document
seen (April 2013) that uses the term cuajada de soya refer to
tofu.
Soybeans for livestock (la soya para el ganado): For
swine, dairy cattle, beef cattle, sheep, poultry. Soybeans
for oil: Methods of processing beans for oil, utilization of
soybean oil. Soybean meal: Soybean meal for human food,
soybean meal for stock feed, for swine, for dairy cattle,
for beef cattle, for poultry. Soybean meal as a fertilizer.
Miscellaneous uses of soybean meal. Soybeans for hay:
Soybean hay for dairy cattle, for beef cattle, for horses
and mules, for sheep, for swine, for poultry. Soybeans for
pasturage: Swine, sheep, or poultry on soybean pasturage.
Soybeans for silage. Soybeans for soilage [green crops
for feeding confined animals; a term first used in 1928].
Soybeans for soil improvement. Soybean straw: Feeding
value, and fertilizing value of soybean straw. Address:
USDA, Washington, DC.
1413. Dorsett, P.H.; Morse, W.J. 1930. In Dairen, Manchuria
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
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Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 4811 (1 June 1930). Dairen, Manchuria.
“The day has been quite warm and clear. In the morning
worked on numbering the samples of soybean seed collected
at Yingkou and Hsiungyaocheng. Changed blotters on the
herbarium material at the office.
“The samples of beans from the Hsiungyaocheng district
represent an excellent series of varieties developed through
selection by the station. Mr. Hisatake, the soybean expert, is
growing about 60 varieties and gave use seed of all he had
available at the time.”
Page 4813 (2 June 1930). Dairen, Manchuria. “The
stills, movies and panorama films taken on the recent
trip of soybean transportation, storage and planting, were
developed. All turned out good, especially the two spools of
movies. We were rather fortunate in obtaining the scenes on
the Liao River at Yingkou, as the season will soon close.”
“The samples of soybean products collected about
Dairen were wrapped for shipment. Compared with our
collection of products in Japan, we are afraid that the
Manchurian collection will be rather small. Nearly all
products collected thus far are made from soybean oil, such
as soaps, lecithin, and hydrogenated oil for a lard substitute.
Page 4815 (3 June 1930). Dairen, Manchuria. “The
samples of seed collected on our recent trip were finished...
The black seeded varieties are very similar to our Jet
(17861), Peking (17852), Wilson (19183) and Cloud (16790)
varieties.
“After lunch we went to the office of Mr. Satoh, of the
S.M.Ry. with reference to soybean work. We found that he
is revising the English edition of the bulletin “Soybeans in
Manchuria” and that it would be available for distribution
within a few weeks.
“Four parcels consisting mostly of soybean seed and
soybean products were weighed up and packed for shipping.”
Page 4817 (4 June 1930). Dairen, Manchuria. “During
the day the parcel packages numbers 197, 198, 199 and 200
were wrapped and sent by commercial parcel post to Mr.
Ryerson. A letter was written explaining the contents of each
package and the second cards for the numbers were sent
under separate cover.
“The pictures [photos] taken on last week’s trip were
placed in jackets and written up.”
Page 4821-4823 (5 June 1930). Dairen, Manchuria.
Negs. #45243-45245. “Chinese fertilizer cakes. Dairen,
Manchuria. View showing mixing pit in which manure of
various kinds is mixed with soil and water and made into
cakes, which are about 18 inches in diameter and 3 inches
thick. These are allowed to dry... until firm and then placed in
ricks.”
Page 4827 (7 June 1930). Dairen, Manchuria. “About
8:30 a.m. we went to the office of the Fortified Zone Police

to pick up the officer whom we had arranged for yesterday to
accompany us to the wharves to take some movies. We found
that no officer was available in that office so they obtained a
man from the Military Police Office.”
One of the guards advised us to go to the oil laboratory
and storage yards of the S.M.Ry. At the laboratory and
inspection building we found wagons being unloaded of
drums of soybean oil which were brought from the various
oil mills in operation about Dairen. Each drum holds 361 kin
of oil.
“The oil is tested and unless it reaches a certain standard
is used locally in the manufacture of oil or fat products. The
oil that reaches the standard or above is exported.
Page 4829. Neg. #45248. “Soja max. Soybean. Dairen,
Manchuria. View showing the loading of trucks with sacks of
soybeans which have been cleaned and are to be taken to the
wharves for export.
Neg. #45249. “Soja max. Soybean. Dairen, Manchuria.
View showing the storage of sacks of soybeans in open
storage in the open storage yards of the South Manchurian
Railway.”
Page 4830. Neg. #45250. “Soja max. Soybean. Dairen,
Manchuria. View showing Chinese coolies carrying soybean
oil cake from freight car to oil cake stack in open storage
yards of the South Manchurian Railway.”
Neg. #45251. “Soja max. Soybean. Dairen, Manchuria.
View showing stacking of soybean oil cakes in open storage
yards of the South Manchurian Railway storage yards.”
Page 4831. Neg. #45252. “Soja max. Soybean. Dairen,
Manchuria. View showing the stacking of soybean oil cakes
in the open storage yards of the South Manchurian Railway
storage yards.”
Neg. #45253. “Soja max. Soybean. Dairen, Manchuria.
View showing the stacking of soybean oil cakes in storage
yards of S.M.Ry. storage yards. The cakes have just been
brought from box cars. The cakes are near the wharf and are
for export.”
Page 4832. Neg. #45254. “Soja max. Soybean. Dairen,
Manchuria. View showing the unloading of drums of
soybean oil at the oil storage yards of the South Manchurian
Railway. Each drum holds 361 kin of oil”
Neg. #45253. “Soja max. Soybean. Dairen, Manchuria.
View showing wagon with three drums of soybean oil cakes
on way to oil storage yards and oil laboratory of S.M.Ry. Co.
Pages 4833-4837. Panoramic photos of scenes around
Dairen with handwritten, illegible captions.
Page 4843 (9 June 1930). Neg. #45262-45263.
“Soja max. Soybean. Dairen, Manchuria. Chinese farmer
cultivating and soybeans. Corn planted about May 1st and
beans planted about June 1st.
Page 4844. Neg. #45264. Stone grinder. Kokaton,
Manchuria. View of a stone grinder and mill stone used
commonly for grinding millet seed into flour.
Page 4847 (11 June 1930). Dairen, Manchuria. We first
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learn today that Dorsett was very sick from April 11 to June
11; taken to a Japanese hospital in Dairen, he almost dies of
double pneumonia. Morse does the work of both men and
does not inform USDA of Dorsett’s critical condition.
Page 4849 (12 June 1930). Dairen, Manchuria. Morse
and company (without Dorsett) “left by the 9:30 a.m. train
to make a survey of wild legumes along the railway section
between Dairen and Port Arthur.” No wild soybeans were
found.
Page 4853-4854 (13 June 1930). Dairen, Manchuria.
“Three sets of pipes, about 8 inches in diameter extend from
the storage oil yards of the S.M.Ry. Co., Mitsui and another
company to the pier extending well out into the harbor. The
oil is piped by connections at the wharf into large tanks in
the holds of the vessels. No oil is shipped in drums or cans
as was previously done. Pictures were taken showing the
arrangement...”
Page 4855. Negs. #45268-45269. “Soja max. Soybean.
Dairen, Manchuria. Close up of pipe used to pipe soybean oil
into oil tanks of freighters.
Page 4856. Neg. #45270. “Soja max. Soybean. Dairen,
Manchuria. Drums of soybean oil on cart drawn by coolie
and wagon load of drums. On the way to soybean oil storage
yards.
Neg. #45271. “Soja max. Soybean. Dairen, Manchuria.
Tank car loads of soybean oil [on a train] pulling into the oil
storage yards of the South Manchurian Railway Company.
Page 4857. Neg. #45272. “Soja max. Soybean. Dairen,
Manchuria. Loading bags of soybeans on a German freighter
at wharf of S.M.Ry. Storage Yards.”
Neg. #45273. “Soja max. Soybean. Dairen, Manchuria.
View showing the stacking of bags of soybeans in open
storage in the storage yards of the South Manchurian
Railway Company.”
Page 4858. Neg. #45274. “Soja max. Soybean. Dairen,
Manchuria. Loading bags of soybeans from storage stack
to carry to wharf warehouse for export. In storage yards of
S.M.Ry. Co.”
Neg. #45275. “Soja max. Soybean. Dairen, Manchuria.
Unloading flat cars of bags of soybeans in storage yards
of S.M.Ry. Co. The beans have just come from Kaiyuan
District, Manchuria.”
Page 4859. Neg. #45276. “Soja max. Soybean. Dairen,
Manchuria. View showing bags of soybeans being loaded
on Japanese freighter at Dairen wharves in storage yards of
S.M.Ry. Co.”
Neg. #45277. “Soja max. Soybean. Dairen, Manchuria.
Loads of soybeans in the storage yards of the South
Manchurian Railway Company.”
Page 4860. Neg. #45278. “Soja max. Soybean. Dairen,
Manchuria. Chinese children sweeping up soybeans from
the road into pans. This road is the main road from the oil
mills to the S.M.Ry. Storage Yards, and Chinese women and
children are all along the road sweeping up the beans that

have leaked from the bags.”
Neg. #45279. “Soja max. Soybean. Dairen, Manchuria.
Stacking of bags of soybeans in open storage of the S.M.Ry.
Storage Yards.” Address: Agricultural Explorers, USDA,
Washington, DC.
1414. Cruz, F.B. 1930. Re: Importation of soybean oil to
Cuba. Letter to Chief of Section, Secretary of Agriculture,
Havana, Cuba, June 23. 6 p. [Spa]*
• Summary: In 1928 Cuba imported 2,231,640 lb of soybean
oil worth $266,271. Ing. Cruz argues convincingly that it
would be possible to grow soybeans commercially in Cuba,
and to extract soybean oil from these soybeans in Cuba. He
describes tests on 11 soybean varieties in Cuba. The variety
with the most pods is Otootan #15751.
This letter is located in file #363 in the archives, INIFAT,
Santiago de las Vegas, Cuba. Address: Ing., Director of
Agricultural Experiment Station, Santiago de las Vegas,
Cuba.
1415. Beeson, K.E. 1930. Soybeans for Indiana farms.
Indiana (Purdue) Agricultural College, Extension Leaflet No.
151. 6 p. June.
• Summary: Contents: Introduction. Uses. Varieties.
Inoculation. Culture. Harvesting for hay. Harvesting for seed.
Future.
“Soybeans are rapidly increasing in popularity in
Indiana as a hay crop, as a home-grown protein supplement,
and as a cash crop. Because of their adaptation to both sweet
and acid soils, their comparative freedom from disease, their
tolerance of drouth and poor drainage, and their ability to do
well on thin soils once they are properly inoculated, they can
be grown throughout the state. Properly handled they serve
as soil builders, although less nitrogen is left in the roots and
stubble than is the case with clovers. On all soils the shallow
roots have a marked loosening effect upon the surface layer.”
Varieties commonly grown in Indiana are Ito San,
Dunfield, Manchu, Wilson, and Virginia. Newer varieties that
look promising but about which less is known are Mansoy,
Illini, Harbinsoy. Address: Div. of Agronomy, Lafayette,
Indiana.
1416. Dorsett, P.H.; Morse, W.J. 1930. In Dairen, Manchuria
(Document part). In: P.H. Dorsett and W.J. Morse. 19281932. Agricultural Explorations in Japan, Chosen (Korea),
Northeastern China, Taiwan (Formosa), Singapore, Java,
Sumatra and Ceylon. Washington, DC: Foreign Plant
Introduction and Forage Crop Investigations, Bureau of Plant
Industry, USDA. 8,818 p. Unpublished log.
• Summary: Page 5082 (2 July 1930). Kungchuling,
Manchuria. W.J. Morse’s notes. “We went to the S.M.Ry.
Experiment Station in the morning where we met Dr.
Nakamoto, the expert in charge of soybean work. It was
learned that Mr. Kanda who was director of the station on
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our previous visit had been retired and that Dr. Nakamoto
will succeed him as director of the station in the near future.
“Dr. Nakamoto went over thoroughly the soybean work
being done by the station and also the soybean situation in
the Kungchuling region. He also made many suggestions
regarding our soybean investigations in Manchuria whereby
we might save time and at the same time see all phases of
the soybean industry in North and South Manchuria. We
were taken over the experimental grounds and found very
extensive soybean selection and variety work being carried
on, The soybeans are all looking excellent and for the most
part are in bloom.
After lunch, Mr. Ota, assistant engineer at the
experiment station, took us in the nearby farming section
where we could see the cultivation of soybeans. The second
cultivation is now being given the crop and is being done
with a harrow shovel plow and by hand hoeing. Soybeans are
grown very extensively about Kungchuling and we saw some
very large fields. On our return to the inn we passed through
the Chinese section where the Chinese grain merchants
have large store yards. Most of these yards or compounds
contained a large number of Osier bins of soybeans. The
Chinese merchants were very badly hit by the low demand
of European countries for soybeans The seed was purchased
last fall at a fair price but with the slow demand and great fall
in the price of silver, the merchants are very heavy losers.”
Page 5084. Letter from P.H. Dorsett, Agricultural
Explorer in Dairen, Manchuria, to Mr. Leon H. Ellis, Second
secretary of Legation of the United States of America,
Peiping, China.
Dear Sir; My delay in replying to your favor of April
18th is due to the fact that I was in the hospital when the
same arrived, and have only recently been discharged...
“I am planning to leave Dairen shortly after July
15 for Peiping, and trust that upon arrival there I will
find conditions in that region favorable for agricultural
exploration work.
“Please arrange to hold any mail which may be received
at the Legation and addressed to P.H. Dorsett and Ruth S.
Dorsett... Very truly yours,...”
Page 5184-5185 (17 July 1930). Chinchou, Manchuria.
W.J. Morse’s notes. “In the early part of the season we were
taken to the wall surrounding Chinchou by Mr. Nakatomi
of the Experiment Station and found more or less alfalfa
plants which varied in habit of growth and color of flowers.
We were told that this alfalfa was probably introduced
from Russia by the Russians during their occupation of this
territory many years ago (previous to 1905 [when they lost
the Russo-Japanese War]).
“We have watched this alfalfa at various times that seed
might be collected as the variety might have value in the
study of disease resistant strains which the Department is
now carrying on extensively...
Page 5185. Neg. #45310. “Medicago sativa. Alfalfa,

Chinchou, Manchuria. View showing P.H. Dorsett picking
alfalfa seed along road of wall surrounding Chinchou.”
Page 5186 (18 July 1930). Dairen, Manchuria. “P.H.
Dorsett’s notes. Mr. Y. Nakanishi, Secretary of the Soybean
Oil Association, whom we intended going to see, was in
Shanghai and would not return before the 24th, we were told
by Mr. Takamori. However Mr. Takamori promised to tell
him that it was our intention to call, and to carry to him our
kindest personal regards.”
Page 5222-5223. Letter from P.H. Dorsett, Agr. Exp.,
dated Sunday 27 July 1930, in Peiping, China, to W.J. Morse.
“Dear Morse: It will be a week tomorrow since we pulled out
of Dairen and left you and the family as well as other good
friends at the railway station.”
“We had a very pleasant ride from Dairen to Mukden
where we arrived on time... I saw many fine lots of soybeans
on the way up, both alone and in interplantings which would
make excellent pictures and I itched to be out with the
cameras.”
“Most of the time since our arrival it has been close,
muggy and fearfully hot.
“From the time we got up last Tuesday morning until
within a short distance of Peiping the plantings of soybeans
and other crops were about the same as we saw between
Dairen and Mukden, except that there was much more
kaoliang than corn. About noon on the way to Peiping we
ran into a section where we saw an interesting feature in
connection with interplanted soybeans in kaoliang. Here and
there we saw areas where the lower leaves of the kaoliang
had been stripped off for some three feet above the ground.
I judge that this was done primarily to give more light to the
interplanted soybeans. The stripped off leaves, perhaps were
used for stock food. I will try to get pictures showing this
practice. It might be well for you to be on the lookout for this
practice while on your field trips in Manchuria.”
“Living here is very much cheaper than in any place I
have been in the orient. We have two nice large rooms and
a private bath on the third floor, front of the Grand Hotel
Des Wagons-Lits with board, American plan, at a monthly
rate of 400,000 Mex per month.” This equals “$107.96 per
month, which seems unbelievable, in comparison with what
we have paid in Japan and Manchuria... If the above proves
to be correct, it will pay you to wind up your work over there
as soon as you can and come to Peiping. From what I saw
Tuesday en route to Peiping there is fully as much for you to
see in the field here in China as there is in Manchuria, but of
course not in the way of shipping.
“On Thursday we went to the Peiping Union Medical
College.” Dorset saw Dr. McIntosh, the lung specialist who
“found my lungs in pretty good condition but that he would
like to have a dental X ray, also an X ray of my lungs, as
well as an electro cardiogram and an examination of my
eyes. Well I have run the gamut and am still alive and none
the worse for the wear. The doctor told me yesterday that
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none of the examinations showed anything to be especially
alarmed at, but that it would be necessary for me to take
things a little easier and under no circumstances should I do
any mountain climbing and should not get fatigued by long
tramps or over work. The Dr. may however have a different
story to tell Ruth when she gets a chance to talk with him
concerning my condition.
“I plan to get started on field work next week... I hope
this finds you all well and happy and that your work is
progressing nicely. Sincerely yours,...”
Page 5224 (28 July 1930) Peiping, China. “P.H. Dorset’s
notes... We saw two or three vegetables which we did not see
in 1924-25 while here.
Page 5224-5225 (28 July 1930). Nanzen, Manchuria.
“W.J. Morse’s notes. Left by the Chinchou bus and stopped
off at Nanzen where we have observed the best and most
extensive soybean plantings. The soybeans are in nearly all
mixed plantings with the corn. The largest per cent of the
fields have the beans and corn in the same row. The rows are
about 21 inches apart The corn was planted about May 1 in
42-inch hills. About June 1 the corn was thinned to 1 plant
per hill and a hill of beans planted between the corn hills.
“In this section a few fields were noted in which two
rows of beans alternated with three rows of corn. The rows
were about 21 inches apart. The corn was sown about May 1
and the beans about June 1.
Some excellent fields of Italian millet were observed and
only a few fields of Japanese millet.
Page 5226. Neg. #45381. Soja max. Soybean. Nanzen,
Manchuria. Fields of soybeans and corn Three rows of corn
and two rows of corn planted alternately. Corn planted about
May 1 and beans about June 1. Rows 21 inches apart.
Neg. #45382. Italian millet. Nanzen, Manchuria. Field
of Italian millet on farm near Nanzen. Millet is used quite
extensively as food by the Manchurian farmer. Morse is
standing in the field with the millet waist high. He is wearing
a straw hat with a black band around the rim.
Page 5230 (29 July 1930). Hsiungyaocheng, Manchuria.
“Mr. Morse’s notes. Left on the 9:00 a.m. express for the
S.M.Ry. Experiment Station at Hsiungyaocheng. We went at
once to the experiment station with Mr. Hisatake, the expert
in charge of crops. Mr. Hisatake was first connected with
the Kungchuling station and Mr. Nakamoto first started the
soybean work at that station which is now doing the most
extensive work with soybeans in Manchuria.
“We visited the soybean variety plots which are kept
up for supplying seed to different stations. About eighty
varieties are under test but no breeding work is being carried
on. One of the most outstanding varieties is the Moshito
variety, the seed of which is very similar to that of the
Virginia. However the plants are quite different from the
Virginia principally in plant characters. The habit of growth
is somewhat similar to Virginia, more or less twining at the
terminal. It is grown principally on new land and makes

an excellent forage and ensilage sort. Some of the Moshito
selections also look very promising.
Page 5231. Neg. #45387. “Soja max. Soybean.
Hsiungyaocheng, Manchuria. Variety plot of the Moshito
variety of soybean in the variety plot test on S.M.Ry.
Experiment Station. This variety is used for green manure on
new land. Appears to be an excellent variety for forage and
silage in the U.S.”
Neg. #45388. “Soja max. Soybean. Hsiungyaocheng,
Manchuria. Soybeans grown in 21-inch rows in young
mulberry plantation for green manure.
Page 5231. Neg. #45389. “Soja max. Soybean.
Hsiungyaocheng, Manchuria. Plot of the Moshito variety of
soybeans in variety plot test on S.M.Ry. Experiment Station.
The Moshito is used for green manure on new land and looks
to be a very promising variety for forage and silage in the
U.S.”
Neg. #45390. “Soja max. Soybean. Hsiungyaocheng,
Manchuria. Soybeans planted in 21-inch rows in mulberry
plantation for green manure purposes.” Address: Agricultural
Explorers, USDA, Washington, DC.
1417. Arnold, H.C. 1930. Agricultural Experiment Station,
Salisbury. Annual report of experiments, season 1928-29
(concluded). Rhodesia Agricultural Journal 27(7):722-31.
July.
• Summary: Pages 725-27 discuss “Soya Beans.” “All the
standard leguminous crops presently grown in this Colony
have trailing vines, which by becoming intertwined, prevent
the free passage of machinery used during haymaking or
harvesting operations. With the increasing use of machinery
in field work, a demand for legume crops which can be
reaped by mechanical devices is inevitable, and for this
reason the soya bean crop, which can be handled by these
means, would be much more generally useful than either
the velvet bean or dolichos bean [also called bonavist or
hyacinth bean]... The seed yields obtained here so far are not
high enough to justify its cultivation as a grain for export,
but the Oo-too-tan [Otootan] variety has given fairly heavy
yields of fodder which at this centre place it in front of all
other upright growing, leguminous hay crops.”
In 1927-28 Otootan yielded 2,080 lb of hay and 6,80 lb
of seed per acre. In 1928-29 these figures increased to 4,608
lb of hay and 1,309 lb of seed. Other varieties that gave
lower yields in 1927-28 were Haberlandt, Biloxi, Herman,
Chiquita, and Dixie. Chinese White and Southern were
added to the varieties tested in 1928-29. Address: Manager,
Salisbury Agric. Exp. Station.
1418. Dorsett, P.H.; Morse, W.J. 1930. Tofu, soybeans in the
pod, and soybean sprouts in Peiping, China (Document part).
In: P.H. Dorsett and W.J. Morse. 1928-1932. Agricultural
Explorations in Japan, Chosen (Korea), Northeastern China,
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon.
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Washington, DC: Foreign Plant Introduction and Forage
Crop Investigations, Bureau of Plant Industry, USDA. 8,818
p. Unpublished log.
• Summary: Page 5431 and 5432 (13 Aug. 1930). “We
visited an open street market in the northwestern part of the
city this morning.” Vegetables include: (1) “Soybeans in the
pod, quite abundant.” Also: “Pea sprouts. Soybean sprouts.”
“In the afternoon we went to the Temple of Heaven grounds
and got more seed...”
Page 5434. Vegetable market scene. Hei Tan Pai Lou,
Peking. Cucumbers, eggplants, soybeans,... displayed on the
ground for sale” (neg. #45540). At the same market, photo
of bean curd. “This Chinese bean curd looks firmer than the
Japanese curd” (neg. #45541).
Page 5435. “Peiping. Square cakes of brown bean curd.
The cakes of white curd are put into cold soy sauce and when
the combination is brought to a boil the cakes are of a brown
color” (neg. #45543).
Pages 5436 and 5437. Four photos taken in an open-air
show: “Southern soybean curd, Peiping. This curd appears
quite firmer than the ordinary curd. The curd, that is the
grain, appears to be finer and is considered much better than
ordinary curd. It also sells for more money.” (2) “White and
brown cakes of soybean curd in a Chinese market.” (3) “To
the left is a pile of shredded soybean curd, on the right a pile
of the sheets of curd from which the shredded curd is made”
(Negs. #45544-46). Note: Pressed tofu sheets are called (in
Wade-Giles transliteration) pai-yeh or ch’ien-chang p’i.
Pinyin: Qian zang pi. Tofu is pressed into very thin sheets
that look like a 6-to-12-inch square of canvas.
Page 5455, 5456, 5467. This is a letter dated Aug. 14
from P.H. Dorsett in Peiping, China, to Mr. W.J. Morse,
c/o Yamato Hotel, Dairen, Manchuria. “Dear Morse: I was
delighted to get your letter of August 3rd, for it seems an
awful long time since we left you and the family... on July
21st.
“Yesterday we visited an open street fruit and vegetable
market which extends for several blocks along Chien-men
[Chienmen, Chinman?] Street. It was surely an interesting
experience. We saw bean curd at quite a number of stands,
also soy sauce. The curd was in several different forms. The
white, in somewhat thinner and smaller pieces, small pieces
in different forms fried, also round and square brown cakes
which they call dry curd [doufu-gan]. It is not really dry but
is pressed much dryer than the ordinary curd and can readily
be handled without breaking, The brown color, we learned, is
the result of putting the curd in cold soy sauce and bringing
the sauce to a boil.”
Pages 5779 and 5780 (18 Aug. 1930). Letter from Mr.
W.J. Morse in Dairen, Manchuria, to Mr. P.H. Dorsett, c/o
U.S. Legation, Peiping, China. “Today by mail I sent you all
of the negatives of pictures that I have taken up to date. The
negatives were sent in two lots–one of the 3¼ by 4¼ and the
other of the panoramas. Tomorrow I will send you the field

reports to date which may be destroyed after they are copied
in the report.
“I am planning to go to Korea for two to three weeks
in the very near future to complete our movie story of
the soybeans as well as the still picture story. We lack the
connecting links–scenes of varieties, fields, methods of
culture and harvesting–and I hope to get these if possible in
a short time to complete the whole soybean story of Korea. I
also desire to get some data on the growing varieties for you
will recall that we did not see the beans growing at all. The
Manchurian maturing season soon will be here and again I
want to take notes on varieties and make a complete story
of the Manchurian soybean. You can rest assured that I am
going to collect all possible data, seed and products of the
crop. I trust that my allotment holds out for I do not want to
miss anything.”
“I regretted very much to learn of Dr. Harvey Wiley’s
death [on 30 June 1930] as I knew him very well. Several
years ago he came to see me about soybeans for his dairy
farms up at Bluemount [Note: After leaving government
in 1912, Wiley raised dairy cows and became head of the
laboratories at Good Housekeeping magazine]. I started him
with the Virginia as a silage bean and it was a great success.
He became quite a soybean man and occasionally came
around to talk soybeans with me.
“Your comments on the bean-curd at the Chinese market
are very interesting and I hope to be able to see some of these
different things when I come down to [China] some time
this fall. I doubt if I will find anywhere in the Orient such
a collection of products as we picked up in Japan last year.
You will note in the field reports being sent you that lately
we have stumbled across a few new products and we are
always on the lookout for new ones.” Address: Agricultural
Explorers, USDA, Washington, DC.
1419. Dungan, G.H.; van Doren, C.A. 1930. Soybean hay
studies. Proceedings of the American Soybean Association
3:65-68. Eleventh annual field meeting. Held 10-12 Sept.
1930 in Illinois.
• Summary: Contents: Introduction. Hay varieties. Time of
cutting. Curing soybeans for hay.
“Of the 514,000 acres of soybeans grown in 1929,
in Illinois, 274,000 acres were made into hay or utilized
as pasture.” “At Urbana, in east south-central Illinois,
the leading hay beans are Peking, Hong Kong, Midwest,
Morse, Columbia, Virginia, Ilsoy, and Wilson V [WilsonFive]. These varieties are also well adapted to conditions in
southern Illinois.
“At De Kalb, in northern Illinois, Black Eyebrow,
Manchu, and Illini are among the better hay producers of
early varieties. Ebony, Midwest, and Peking, while too late
for seed production, make good hay yields under northern
conditions.”
A graph shows: “Moisture in leaves, stems, and pods of
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soybean plants harvested for hay as determined from samples
taken during the curing process.” Zero to 17 days after
cutting. Address: Dep. of Agronomy, Univ. of Illinois.
1420. Hackleman, J.C. 1930. Soybean varieties, dates of
seeding, and longevity of seed. Proceedings of the American
Soybean Association 3:69-73. Eleventh annual field meeting.
Held 10-12 Sept. 1930 in Illinois.
• Summary: “Varieties: Illinois soybean growers, as well as
those in other corn-belt states, have followed more closely
the investigational work on soybean varieties than on any
other production problem concerned with this increasingly
important crop. The rapid change in variety popularity is a
good illustration of this point. Fifteen years ago in Illinois
the most commonly grown variety was the Ito San or
Medium Early Yellow. Following this came the Midwest,
or as more commonly known in Illinois, the Mongol, which
was supplanted in 1919-20 with the A.K. This variety or
mixture of kinds was an improvement, but it soon gave way
in 1923 to the Manchu. The reign of this foreigner was short,
giving way in 1927 under Illinois conditions to the Illini, a
selection of the A.K.
“Thus, the farmers of Illinois, and they are no different
from farmers in other states, have watched with interest the
work of the experiment station and followed just as quickly
as seed of the new and better varieties became available. The
following table compiled from data secured on the SouthCentral Rotation at the University of Illinois South Farm at
Urbana, shows how nearly the farmers of Illinois have been
correct in following the experiment station’s variety tests
during the past five years.
A table shows “Six productive soybean varieties
in 1926-29, based on yields (in bushels/acre) from the
University South Farm:
“Illini 32.3
“Dunfield 31.6
“Manchu 31.3
“Wea 30.6
“Black Eyebrow 29.2
“Mansoy 28.3 bu/acre (2-year average).
“Because of its relative earliness, Illini is a very popular
soybean under most Illinois conditions and is unquestionably
grown on a greater proportion of the commercial acreage
than any other variety. There are several other varieties
that are adapted to essentially the same conditions and are
relatively high yielding, altho as the table above indicates,
there is a slight difference in favor of the Illini. The Dunfield,
the Manchu, and Mansoy, are probably the most popular. In
the northern parts of Illinois and Indiana, and in Wisconsin,
the Illini and Dunfield are relatively late. Earlier varieties
such as Mandarin, Wisconsin Black, Black Eyebrow, Wea,
and early strains of Manchu.
“On the light soils of southern Illinois varieties of the
seed type such as Illini, Dunfield, and Manchu are not well

suited. The Mansoy is a much better seed producer under
such conditions than either of the three just mentioned. The
Virginia, Ilsoy and more recently a newcomer that has some
promise, the Harbinsoy, are better adapted to growing on
those soils. Unquestionably the Virginia is the most widely
grown variety on the light soils of southern Illinois.
“While it is true that the Illini, Dunfield, and Manchu
are holding the center of the stage at the present time as
being the most popular commercial seed producers, there
are new varieties that offer considerable promise. In fact,
there are five on the South Farm which have consistently
outyielded the other varieties, and have many other desirable
characteristics. If they continue to do so for another three
to five-year period, they will unquestionably become
important factors in the production of soybeans in this and
the other corn-belt states. The following table gives the
yields of these new selections for the single year in which
they have been compared with the old standard varieties on
the same rotation.” A table shows “Promising new Varieties
of Soybeans–Season 1929 University South Farm SouthCentral Rotation Variety Yield in bu/acre:
“A.K. 114, 39.9
“A.K. 146, 39.4
“A.K. 125, 39.1
“04002-B, 38.7
“Ohio 13177, 37.0
“Illini (comparative yield), 33.4
“All these varieties have proven excellent yielders on
other plots, but 1929 was the first year in which they have
been grown on the standard sized plots on the South-Central
Rotation at the University and therefore were compared
directly with such varieties as Illini, Dunfield, and Manchu.
“Date of Seeding: June 1 to 10 was for many years the
commonly accepted time for seeding soybeans in Illinois.
Many corn-belt farmers who had good seed beds prepared as
early as the middle of May would continue to cultivate their
soybean ground and wait until after June before they would
seed soybeans.
“On account of frequent early frosts and the apparent
danger of reduced yields because of immaturity, the
University of Illinois started some experiments in 1926 on
the effect of time of seeding upon certain plant characters, as
well as upon yield. In this experiment 12 varieties of beans
were included, three varieties each of yellow, green, brown,
and black-seeded soybeans. Each of the color groupings
included early, medium, and late maturing varieties. Thus,
the 12 varieties included practically all of the variations
from early to late maturing and from light to dark seed coats.
Insofar as possible, the varieties chosen were those which
were generally considered of seed type or of general purpose
type, rather than of the hay type.
“During the first two years of this experiment, 1926
and 1927, the first seeding was made May 10. Additional
seedings were made at ten-day intervals until the fifth
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seeding was made June 20. All seedings were made in
quadruplicate and careful notes were taken as to the stand,
date of blooming, height at blooming, time required to
mature, and yield.
“The first two years’ results seemed to justify the
launching of this investigation. Contrary to predictions and
general farm practice, no increased yields resulted from
delayed plantings. It was found that the May 10 seeding
of soybeans gave either the highest yield or one of the best
yields of seed, as well as producing considerably more
foliage. After the experiences of 1926 and 1927, the first date
of seeding was made May 1. Thus, six seedings were made
at ten-day intervals from May 1 to June 20, a difference of
50 days between the first and the last seeding. The first thing
noted was that soybeans planted May 1 gave practically as
good a stand and grew just as vigorously as those planted
the first of June. Cold soil seemed to have little inhibiting
effect upon the actual germination and seedling vigor of the
soybean. May 1 plantings of soybeans seemed to give just as
satisfactory stands as May 10 plantings of average seed corn,
indicating that the soybean could stand practically as much
unfavorable growing weather as corn.
“Stands Compared: The average stand for each of the six
different dates of planting for 1926 to 1930 inclusive shows
no significant difference. The average stand for the first date
of planting was 51.8 percent. May 10 showed an average
stand of 53.3; May 20, 57.6; June 1, 58.2; June 10, 59.2;
June 20, 59.2 percent. It should be noted in this connection
that the average stands for all seedings from year to year
showed much more variation than did the average stand for
each of the different seedings over the period of six years.
“Average Height at Blooming: Another very noticeable
difference as the plots were observed from year to year
was the greater height and, therefore, unquestionably the
greater vegetative production of the early planted plots. As
an average of the four years, 1926-29, the average height
of plant at blooming in the May 1 plots was 26.3 inches;
May 10, 24.8; May 20, 23.8; June 1, 21.7; June 10, 21.1;
June 20, 19.4 inches. This shows a distinct reduction in the
average height of plant with postponement of the seeding”
(Continued). Address: Dep. of Agronomy, Univ. of Illinois.
1421. Hackleman, J.C. 1930. Soybean varieties, dates of
seeding, and longevity of seed (Continued–Document part
II). Proceedings of the American Soybean Association 3:6973. Eleventh annual field meeting. Held 10-12 Sept. 1930 in
Illinois.
• Summary: (Continued): “Number of Days to Bloom”
Another very noticeable effect was the effort of the plant to
compensate for the late planting by blooming in a shorter
period of time. The average number of days required for the
plant to come to bloom when planted May 1 was 82.3 days,
while the average number of days required for the varieties
planted on June 20 was 50.7 days, 32 days less time required

for the 12 varieties to reach bloom when planted on June 20
than when planted May 1.
“Finally, the soybean grower is interested in the effect of
these different dates of planting upon the number of bushels
he can produce. As an average of four years, the first three
plantings have been practically equal, there being less than
one bushel variation in the average yield obtained on these
three dates. May 1 seedings (2 year ave.) produced 25.8 bu.,
May 10, 25.1 bu. and May 20, 25.3 bushels. June 1, June
10, and June 20 were distinctly inferior, yielding 22.1, 21.6
and 18.5 bushels respectively. This represents a loss of 6.8
bushels after May 20.
“The data here presented agree in general with those
reported by the Ohio Experiment Station. The experiments
in that state started in 1925 at an even earlier date of planting
than the Illinois experiment. The first planting in Ohio was
made on April 10, and the last planting on July 1. With
the two varieties, Manchu and Pekin [Peking], compared
in Ohio, the variation in yield between April 10 and May
15 was very slight, but after May 15 there was a distinct
reduction in yield, agreeing in principle with the results in
Illinois.
“Longevity: Another traditional belief regarding
soybeans has been more or less upset by experiments
conducted at the University of Illinois. An experiment to
determine the longevity of soybean seed was started in 1926.
Seed of five varieties from the 1925 crop was selected. The
five varieties chosen were Manchu, Morse, Lexington, Ilsoy,
and Ebony. This included all the color combinations from
yellow to black, including two varieties with green seed
coats, one with a yellow, and one with a green cotyledon.
The seed harvested in 1925 was planted in the spring of
1926. The surplus seed was stored in cotton bags, and placed
in wire screen cages in the seed house. From each succeeding
crop, seed of the same varieties has been taken and planted
each succeeding year. As the years have gone by, the
germination of the different varieties has been noted and also
the production per acre. The same number of seeds of each
variety from each year has been planted in quadruplicate
rows.
“Not all varieties have shown themselves equally
satisfactory for planting after the first year. The Lexington,
a green-seeded bean with a green cotyledon, seemed to lose
its vitality first. Then the Manchu showed indications of loss
of vitality before any significant loss was noted in the Morse,
the Ilsoy, or the Ebony.
“The five-year average stand [germination] of all
varieties the first spring after harvesting the seed crop was
73.4 percent. The average stand of all varieties for the second
year was 67.6 percent. The average for the third year was
56.6 percent, for the fourth year, 42.6 percent, and for the
fifth year, 26.7 percent.
“Seed of the Ilsoy, Ebony, and Morse is still showing
some germination after five years, the Ilsoy with 50 percent,
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the Ebony with 16 percent, and the Morse with 14 percent.
“One of the most significant things brought out in
this experiment is the importance of storing only high
germinating seed if it is to be safely stored. On two or three
occasions it has been impossible to get as good seed of the
late maturing varieties as of the earlier kinds. Such weakened
seed has invariably shown a tendency to lose its vitality more
rapidly than that which matured normally and was of a high
vitality when stored the first year.
“One of the practical lessons contributed by this
experiment is that if a farmer has soybean seed of excellent
quality he can successfully store this seed and use it the
following season if his storage room is dry and the seed
can be kept in good condition thruout the season. Under no
circumstances should this experiment be interpreted as a
guarantee that all old soybean seed will be equal to new seed.
By all means, seed should be tested the second year and
only the strong germinating seeds should be counted. Any
seeds which show weak or very slow germination should be
considered as of little or no more value than dead seed.
“Seed of all varieties will be used again in 1931 and
tested annually until they have completely lost their vitality.”
Photos show: (1) Three soybean plants, with full,
medium, and sparse foliage. (2) A large field of soybeans
planted in rows. Address: Dep. of Agronomy, Univ. of
Illinois.
1422. Meharry, Chas. L. 1930. Seeing soybeans on Illinois
farms: Stop No. 3–A.P. Meharry Farm [American Soybean
Assoc. annual meeting]. Proceedings of the American
Soybean Association 3:103-08. Eleventh annual field
meeting. Held 10-12 Sept. 1930 in Illinois.
• Summary: Sept. 11, 1930. Thursday morning, 12:30–2:00.
This farm is located one mile south and two miles east of
Tolono. Lunch was prepared by the Ladies’ Aid of the Tolono
M.E. [Methodist Episcopal] church. The tour shows large
scale production of soybeans, illustrating farm practices and
inoculation studies.
After lunch, at 2:00, the author begins: “Fellow soybean
enthusiasts: This is the third time that our farms have had
the privilege and pleasure of welcoming the American
Soybean Association. I believe that considering its youth and
small numerical strength, the Association has accomplished
more than any other farm organization. The American
Soybean Association held its first meeting in Indiana in
192o. Practically all nearby states were represented and
Hoosierdom turned out in force. So much enthusiasm and
inspiration resulted from this meeting that a decision was
reached to hold a meeting each year in a different state.
Meetings have accordingly been held each succeeding year
as follows:
“1920 Fouts Bros. Farms, Camden, Indiana
“1921 Illinois Agricultural Experiment Station, UrbanaChampaign, Illinois.; and A.P. Meharry Farm, near Tolono,

Illinois
“1922 Missouri Agricultural Experiment Station,
Columbia, Missouri
“1923 Wisconsin Agricultural Experiment Station,
Madison, Wisconsin
“1924 Iowa Agricultural Experiment Station, Ames,
Iowa
“1925 (Our first three-day meeting)
“1st day, U.S. Department of Agriculture, Washington,
D.C.; and Arlington Experiment Station
“2nd day, farm of Harvey S. Clapp near Accotink,
Virginia (this was part of George Washington’s estate)
“3rd day, Maryland Experiment Station, College Park,
Maryland
“1926 Delta Branch Experiment Station, Stoneville,
Mississippi; and several Yazoo-Mississippi Delta counties
“1927 North Carolina–Washington, N.C.; and Beaufort,
Hyde, Martin, Bertie, Chowan, Perquimans, and Pasquotank
counties
“1928 Purdue University Experiment Station, Lafayette,
Indiana; and four regional meetings
“1929 Guelph, Ontario, Canada, Experimental Station
and surrounding territory
“1930 Illinois Agricultural Experiment Station; the
Robeson Farm near Champaign; the John T. Smith and the
A.P. Meharry Farms near Tolono; Funk Brothers Oil Mill,
Bloomington; and Allied Mills, Peoria [Illinois].
“If any of you can mention another field crop, the
growers of which maintain an international association
which has held a big field meeting like this each year for
eleven consecutive years in nine different states, the District
of Columbia, and one Canadian Province, you will prove
yourselves better informed than I am.
“The Association and the soybean crop owe a debt
of gratitude to many experiment stations, corporations,
organizations, and individuals who have contributed liberally
both in funds and energy.
“Assisted by other organizations, one accomplishment
of this Association perhaps not yet widely known was the
raising of the tariff on soybeans from 30 cents to $2.00 per
bushel and on soybean oil from 2½ cents to 3½ cents, while
soybean meal and cake which, under preceding tariff acts
had been on the free list, were given a protection of $6.00 per
ton.
“Truly remarkable teamwork has always characterized
the efforts of the American Soybean Association. Experiment
stations have always helped the growers to a most
remarkable extent; in fact they should receive the major
share of the credit for these meetings. Such wonderfully
successful meetings could never have been without their
loyalty.
“This farm has a total of a little more than 1400 acres
under Mr. Riegel’s management, and I believe you will agree
with me that appearances indicate that it has been efficiently
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handled this dry year.
“The home farm consisting of this Section 5 and the
diagonal quarter section to the southwest was entered from
the U.S. Government by my grandfather, Thomas Meharry,
in 1855 and 1857. When grandfather, Thomas Meharry,
acquired the land, it was wild, wet prairie. My father,
Abraham P. Meharry, settled here as a young man and later
brought his Hoosier bride to live here. They spent the best of
their lives right here, and the place is still best known as the
A.P. Meharry farm.
“Prior to 1909 this farm was farmed by very good tenant
farmers as a rule. Father told me that for a period of about
seven years he spent practically all the earnings of the farm
for tile, and there are many carloads buried in the farm; still
there are not enough, as there are wet spots left yet to drain.
Father believed in clover and insisted upon sowing clover
seed with the small, grain crops. Small grain meant oats
almost invariably, for I remember only one or two wheat
fields on this farm prior to 1909. So while this farm was in
better state of productivity than many in the county, it had
fallen far below its virgin state of fertility.
“The farm was put under the management of Mr. C.H.
Oathout in the fall of 1908. In the spring of 1909 we found
that clover had failed on a part of the farm where it was
most needed. This was a block of thin, white, sour land.
Mr. Oathout therefore proposed that we substitute soybeans
where clover had failed. A few acres of ‘Black Beauty’,
probably Ebony, were sown and about nineteen acres of
‘Early Yellow’, which were really Ito San. We knew nothing
about the crop, so like many beginners, we simply sowed
the seed and left the plants to the tender mercy of the weeds.
We had plenty of foxtail, of course, but the land was too
thin to be very foul. Consequently we had ‘fool’s luck’ and
harvested 19 bushels per acre of Ito San. The Black Beauty
was all cut for hay.
“Three hundred sixty-one bushels of soybean seed
seemed like a prodigious amount to us, and we succeeded in
peddling out in little dribs of a few pounds to a few bushels
all the seed we could spare at $1.75 per bushel. Before it
was all gone we resolved to plant beans again and even to
increase our planting to thirty whole acres! Again we had a
good crop and sold it without much difficulty.
“We had found the farm divided into eight fields and
taking the course of least resistance, adopted an eight-year
rotation to fit the fields. It was as follows: corn, corn, oats,
clover, corn, oats, wheat, clover. Soys at first were used
merely as a clover substitute. Besides this major rotation we
ran a minor one on several small fields of irregular size and
shape which results from an effort to get the larger fields
squared up. By the time Mr. Oathout left the farm both he
and I had begun to acquire some rather widespread notoriety
as ‘soybean cranks’. As yet we were among a very few
soybean growers in this county.
“Mr. Riegel came here in the fall of 1913. He seemed

to be easily inoculated with soybean enthusiasm, and so the
program grew. We both suspected that oats were not a highly
profitable crop and just on suspicion we substituted soys for
oats in the last half of the rotation, and tried sowing wheat
in soy stub without plowing. It worked, altho folks thought
we were crazy. Our rotation thus became: corn, corn, oats,
clover, corn, soybeans, wheat, clover.
“We had begun to keep an accurate cost account of
our fields, largely to give ourselves the courage of our
convictions. A few years of that proved conclusively enough
for our purpose that oats were unprofitable, on this farm at
least, so out went the other oats field and we changed our
rotation to corn, soybeans, wheat, and clover, there now
being two fields of each crop annually. This was continued
for several years, during which our average crop yields,
particularly of corn and beans, gradually improved.
“During these years we had been applying limestone
and phosphates, particularly raw rock phosphate, tho
occasionally bone meal was used. These helped us to get
sweet clover, as well as the other clovers, and some of the
old, sour, white spots began to yield almost as well as the
better land.
“We have concluded that about the fastest way to
rejuvenate an old, worn-out farm is to combine-harvest two
or three successive crops of soys, returning the straw to the
land. After such treatment we find that corn becomes a very
satisfactory crop even on badly worn soil. For this kind of
a program I suggest using a variety like Harbinsoy which
utilizes the entire growing season and makes a big growth
and satisfactory yield on thin land where earlier varieties
commonly dwarf badly. Inasmuch as the soys are to be
followed by a spring-planted crop, somewhat later maturity
of the soys is not so important as it is when wheat is to be
planted.
“By this time we had started using the four-row corn
planter and cultivator and had learned more than ever to
appreciate the importance of large fields and long “throughs”
in the economical management of land. Therefore, we
rearranged the field division of the whole farm. Three fields
on this section are a mile long and the fourth about threequarters of a mile long.
“Much of the value of such a meeting at this time
comes from the discussion which is ordinarily prompted by
it. If there are any questions regarding the management of
these farms, we will endeavor to answer them.” Continued.
Address: Meharry Farms near Tolono, Illinois.
1423. Morse, W.J. 1930. Soybeans in the Orient. Proceedings
of the American Soybean Association 3:96-100. Eleventh
annual field meeting. Held 10-12 Sept. 1930 in Illinois.
• Summary: This letter (which appears on pages 5196 to
5199 of the unpublished Dorsett-Morse Log) was written by
William J. Morse on 20 July 1930 from Dairen, Manchuria,
to Dr. W.L. Burlison, President of the American Soybean
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Growers Assoc. at the University of Illinois, Urbana. It is
reprinted in full:
“Dear Soybean Friends:
“When the writer addressed a letter of your 1929 Annual
Meeting, the soybean experience of the U.S. Department
of Agriculture Oriental Agricultural Expedition was just
beginning and there was but little to write about on this
important crop of the Asiatic countries. It is quite different
now, however, for explorations have been made in Hokkaido
Island, Hondo (the main island of Japan [now called
Honshû]), Korea and to some extent in Manchuria. If an
attempt were made to write at all fully on the different phases
of the soybean industry we have observed in these countries
during the past year or more, a volume or perhaps several,
would have to be written instead of a mere letter.
“It is recalled that last season the use of the soybean as
a green vegetable was described. Throughout the season, it
was found that the green vegetable was a very popular food
with the Japanese from one end of the Japanese Empire
to the other. The vegetable soybean is classed as a garden
bean and as such is extensively grown by the Japanese truck
farmers.”
The authors were in Hokkaido from mid-August until
early October, and they visited all the principal soybean
sections. “The Obihiro station in the eastern part of the
island [of Hokkaido] is conducting the most extensive work
in breeding and variety testing. We succeeded in collecting
a very large number of varieties and selections of this
northern region as well as information on culture, harvesting,
threshing, insect pests, and diseases. To supplement this
material, we obtained a large number of still and motion
pictures of very interesting scenes of the Hokkaido soybean
industry.”
They arrived in Korea on 20 Oct. 1929 and established
headquarters at Keijo (Seoul). “We found Korea to be a most
interesting country and different from anything we had seen
in Japan. One of the most amazing things was the extent to
which soybeans are grown. Almost equally amazing was the
large number of native Korean soybean varieties we found
in the various sections and at the experiment stations. At
the Suigen Experiment Station, they have more than one
thousand native Korean varieties and selections under test.
The authorities were very generous and gave us samples
of each. In addition to this collection, we obtained a few
hundred samples from Korean farmers, grain merchants on
village market days and from village and city grain dealers.
The Korean Department of Agriculture added about 300
samples to our collection by obtaining seed of the principal
varieties from the village agricultural societies in each of the
prefectures of Korea.
“Altho the Koreans do not use the soybean as
extensively for food as do the Japanese, considerable
quantities are used and in quite different ways. The beans are
used principally boiled with other grains such as millet or

kaoliang. They are also used in making miso and soy sauce,
but these products are made quite differently from those of
Japan or China. Soybean sprouts are found very abundantly
in all of the markets and at all of the small food stores. The
beans produced in Korea are for the most part excellent
quality and are largely shipped to Japan for the manufacture
of miso, soy sauce, bean curd, and natto. Soybeans when
soaked with chopped millet or kaoliang straw are used
universally for feeding oxen and cows, the common work
animals of Korea.
“We left Korea about the first week of December [1929]
for our Tokyo headquarters and collected seed samples and
products as we went along. From the latter part of December
until the latter part of March, we put in full time collecting
soybean products and learning of their use and manufacture.
We succeeded in collecting a large number of interesting
products, as the Japanese use the soybean very extensively
in their daily diet. In the making of cakes, candies, and
numerous other confections, the roasted soybean is used in
a similar manner to the peanut in America. Of course, soy
sauce, miso, bean curd, and natto are the principal soybean
products and the ones most extensively used. As an example
of the large use of miso, which is used as a breakfast soup
with vegetables and also in preserving fish, vegetables, and
meat, we visited three large miso factories in the Tokyo
district and found that each produced about one million
pounds of miso yearly. In addition to these three large
factories, there were numerous small factories scattered
thruout [sic] the same district.
“As the planting time was approaching in Manchuria,
we left Tokyo the latter part of March and arrived in Dairen,
Manchuria, the first of April. We expect to have headquarters
at Dairen until late fall or early winter, working out in the
various soybean sections of North and South Manchuria.
This country is the real land of the soybean and Dairen, the
real city of the soybean. In 1929, 29.2 percent of the total
cultivated area of Manchuria was devoted to the growing
of soybeans, producing more than 178,000,000 bushels of
seed, thus leading all other crops in acreage and production.
The Port of Dairen handles about eighty (80) percent of the
exports of beans, bean cake, and bean oil.
Note: This is the earliest document seen (Aug. 2011)
that uses the term “land of the soybean” in connection with
or to refer to Manchuria.
“The planting season for soybeans in Manchuria begins
about the first of May and extends to about the 25th of May
in some northern sections. We, therefore, had an opportunity
before the planting season, to study the methods of grading,
storage and transportation of [soy] beans, bean cake and bean
oil in the oil mills. The storage yards and warehouse yards
of the South Manchurian Railway cover several hundred
acres and the immense quantities of bags of beans and bean
cakes stored in the open storage yards and in the warehouses
are well worth seeing. In connection with the storage yards
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are the Dairen wharves where one may see daily the loading
of freighters from European countries, America, Japan, and
China with beans, bean cakes, and bean oil.
“We had rather expected to find a large number of
products made from beans, bean cake, and bean oil but our
findings thus far have been very meager. The oil is used in
the manufacture of soaps, paints, lard substitutes, and salad
oils, but only a very few factories are engaged in producing
these products. The beans are used chiefly for oil and oil
cake, but during the last three or four years, the demand
of European mills for beans has had a serious effect, not
only on the Dairen soybean oil mills, but also on the oil
mills throughout North and South Manchuria. In Dairen,
at the present time, only about forty-five soybean mills are
active during the crushing season, whereas four years ago
there were about ninety. The oil cakes are for the most part
shipped to the Japanese Islands for feed and fertilizer (chiefly
fertilizer), to China and the East Indies for fertilizer, and to
America and Europe for cattle and poultry feed.”
“Our experience in the field up to the present time
has been the study of methods of planting and cultivation
practiced in different sections of North and South
Manchuria.”
“We have collected quite a large number of seed samples
during our travels thus far in Manchuria and have obtained
some very interesting types. It may interest the members to
know that we have visited Yingkou (Newchwang), the source
of the Virginia and Wilson varieties. We obtained several
other black and brown-seeded samples similar to the Virginia
and Wilson, and are hoping that some of them may prove
equally valuable. It was learned that the black and brownseeded sorts are grown in some northern sections along the
Liao River. In the study of varieties in different sections of
North and South Manchuria, it has been very interesting to
note the number of varieties, their utilization and adaptability
to various soil and climatic conditions. At the Kungchuling
Experiment Station, more than one thousand varieties and
selections have been tested but at the present time only five
hundred are under test. The Manchurian varieties do not
succeed in the Japanese Islands or Korea and neither do
the Japanese varieties succeed in Manchuria or Korea. The
Korean varieties also give rather poor results in most parts of
Manchuria.
“With this letter we are sending some lantern slides
illustrating various scenes of the soybean industry in oriental
countries. At some future meeting we hope to have our
movie films so arranged that you may have an opportunity
of seeing in motion the many, many ramifications of the
soybean industry as we have seen them.
“We hope to be with you at your next annual meeting,
that we may try to catch up with the rapid progress the
soybean has made in the United States during the past two
years.
“With best wishes for a most interesting and successful

1930 meeting, we remain
“Very truly yours,...”
Note 2. This is the earliest English-language document
seen (Feb. 2004) that uses the term “vegetable soybeans”
(not preceded by the word “green”) to refer to green
vegetable soybeans.
Note 3. This letter was reprinted in Soybean Digest
(April 1945, p. 11-12). Address: USDA, Washington, DC.
1424. Pieper, John J. 1930. New recommendations in seeding
soybeans. Proceedings of the American Soybean Association
3:57-59. Eleventh annual field meeting. Held 10-12 Sept.
1930 in Illinois.
• Summary: “The rate of seeding soybeans and the spacing
of plants are factors that are closely tied up with the
method of cultivation. The recommended rate of seeding
has increased markedly in the last few years. Whereas the
original recommendation was 30-40 pounds per acre in rows,
it is now 60 pounds; and whereas it was 60 pounds drilled
solid, it has increased to 90-120 pounds per acre. The best
yields of beans seeded in 24-inch rows were obtained when
seeded at the rate of 50-60 pounds per acre in 1927; 60-70
pounds per acre in 1928; and 50-60 pounds per acre in 1929.
Where the beans were drilled solid, 90-120 pounds per acre
gave the best yields of seed for the two years, 1928-1929.
“The yields of beans for the different rates of seeding are
surprisingly uniform. This is explained by the fact that thinly
spaced plants branch more and as a result produce relatively
more beans per plant than thickly spaced plants. The main
stems of soybean plants are more efficient in the production
of seed than branches. For this reason, spacing which will
give the optimum growth for single stemmed plants gives
the highest yield. Originally it was thot [thought] that beans
should be spaced three inches apart in the row; now, the
recommendation is about one inch.
“Spacing of seeds in the row is a better method of
determining the seeding rate than pounds per acre. The rate
of seeding must be adjusted to the size of beans as measured
by the number of seeds per pound. In all of the above studies,
the Illini soybean which has 2865 beans per pound was used.
Other common varieties are the Manchu with an average of
2555 beans per pound, the Dunfield with 2750, the Virginia
with 4090, the Ebony with 3810, and the Black Eyebrow
with 2290 beans per pound. A wide variation exists between
the Mammoth Yellow variety with 2145 beans per pound,
and the Peking with 6015 beans per pound.
“Due to the development of machinery adapted to
soybean production a closer spacing of rows is being
practiced. Experiments from various stations show that
higher yields are obtained from the closer spacing of rows.
A spacing of 24 to 28 inches between rows is a common
practice. A few growers have used a spacing of 21 inches
while some are talking of further reduction of the space. The
ultimate reduction will probably be limited by our ability to
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cultivate narrow spaced rows.
“Reduction of space between the rows brings up the
question of drilling soybeans solid and cultivating with
a rotary hoe, a weeder or a flexible harrow. Experiments
show that beans drilled in rows yield more seed and hay
than beans drilled solid. In 1928, the beans in rows yielded
33.77 bushels of seed per acre, while the beans drilled solid
yielded 30.33 bushels per acre. The hay yields were 2.94
tons for the rowed beans, and 2.82 tons per acre for the beans
drilled solid. In 1929, the rowed beans yielded 46.08 bushels
while the drilled beans yielded 40.98 bushels per acre. No
hay yields were obtained this year. It appears from results of
various stations that where beans are planted in wide spaced
rows that drilling solid will yield better, but where the space
between rows has been reduced to 24-28 inches, the rowed
beans will yield better.
“A study of the survival of plants resulting from the
two methods of seeding is interesting. In 1929, rowed beans
seeded at the rate of 70-80 pounds per acre showed 93.8
percent of the plants surviving, while only 33.2 percent of
the plants survived where the beans were drilled solid at
the rate of 140-150 pounds per acre. The 1930 results are
quite different. Soybeans drilled in rows at the rate of 50
pounds per acre showed a survival of 80.7 percent, while
beans drilled solid at the rate of 121 pounds per acre gave
a survival of 82.5 percent. It appears that the percentage
of plants surviving when sown by the two methods varies
widely. Further studies should reveal some interesting facts
which will contribute to the solution of the rate and space
problems of seeding soybeans.
“Factors favoring the seeding of soybeans in rows are:
“a. Higher yield of seed and hay
“b. Larger beans
“c. More uniform stand
“d. Taller plants
“e. Higher percentages of leaves
“f. Less lodging
“g. Less weeds
“h. Lower cost to keep clean
“i. Less seed needed
“j. Method is adapted to the inexperienced grower.
“Drilling soybeans solid also has some important
advantages:
“a. Finer stemmed plants for hay
“b. Less wear on harvesting machinery
“c. Salvage in harvesting greater because of fewer
branches
“d. More rapid cultivation
“e. No special machinery needed.
“Everyone agrees that soybeans should be cultivated
regardless of the method of seeding. On the experimental
farm the beans seeded in rows received one cultivation with
the rotary hoe and three with the four-rowed beet cultivator,
while the soybeans which were drilled solid received three

cultivations with the rotary hoe and one hand weeding. The
cost of cultivation of the beans seeded in rows was less and
at the time that beans were maturing, it was very evident
that the rowed beans were more free of weeds. All things
considered, the method of cultivation will depend upon:
“a. The machinery at hand
“b. The freedom of the land from weeds
“c. The cost of production
“By way of summary, it is clear that the rate of seeding
soybeans either in rows or drilled solid should be increased
from the usual recommendation. There is a tendency to
reduce the space between rows to a practical distance for
cultivation, based upon results favoring a closer spacing of
rows. The space between plants in the row should be about
one inch. Soybeans drilled in 24 inch rows yielded more seed
and hay than beans drilled solid. Cultivation of soybeans
is important regardless of the method of seeding. The kind
of cultivation given will vary with the conditions at hand.”
Address: Dep. of Agronomy, Univ. of Illinois.
1425. Smith, John T. 1930. Seeing soybeans on Illinois
farms: Stop No. 2–John T. Smith Farm [American Soybean
Assoc. annual meeting]. Proceedings of the American
Soybean Association 3:102. Eleventh annual field meeting.
Held 10-12 Sept. 1930 in Illinois.
• Summary: Sept. 11, 1930. Thursday morning, 10:30–
12:00. This farm is located seven miles south and three miles
west of Champaign, Illinois. “The tour led through one of
Mr. Smith’s large soybean fields where he had four plots
showing the effect of seed bed preparation on the production
of soybeans... Judging from appearances, the plot which had
been pulverated (plowed with a pulverator plow on March
17) and drilled immediately and the plot which had been
pulverated and disked once were best.”
“The stop on Mr. Smith’s farm was made in a 40-acre
field where he was combining soybeans and where the
pulverator plow and soybean seeder were being operated.
The soybeans which were being harvested were the
Mandarin variety; they had been seeded on May 1.
“Mr. Smith also had a group of individual hog houses
which had been painted during the summer with soybean
paint. These houses had been painted with soybean oil in
proportions of 20-25-30 and 40 percent of the vehicle.
After an interesting visit of 1½ hours, the caravan of
more than 100 cars continued on to the A.P. Meharry farm.
Address: Southwest of Champaign, Illinois.
1426. Woodworth, C.M. 1930. Soybean breeding.
Proceedings of the American Soybean Association 3:80-82.
Eleventh annual field meeting. Held 10-12 Sept. 1930 in
Illinois.
• Summary: Contents: Selections. Seed yield analysis.
Selection for percent of oil. Seed quality. Uniformity of
stand.
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“Selections: Up to the present time, practically all of the
progress that has been made in soybean breeding has been
made by selection. At this station, the Illini variety originated
as a single plant selection from the A.K. variety. It has given
good results on the Agronomy South Farm, and is now being
grown extensively in the state. Another selection, designated
for the present A.K. 114, also originated as a single plant
selection from the A.K. variety, and has given good results in
nursery as well as in drill plot trials. If this continues to show
promise, it will be increased and later distributed.
“We are growing in rod rows a large number of
selections from ordinary varieties as well as from hybrids.
Most of these, of course, will be discarded, but certain of
them will be saved and tested further.
“Seed Yield Analysis: At the present time we feel
that we do not know enough about the types of soybeans
that we are growing for seed. We do not know enough
about the characteristics which go to make a high or low
yielding soybean as the case may be. We are studying this
year, 26 different types of soybeans, including the majority
of our standard varieties, as well as others that we know
are of no importance from the seed yield standpoint. The
characteristics of these types under investigation are: number
of nodes; number of pods per node; number of seeds per
pod; percent abortive seed; and size of seed. These are the
characteristics which are thought to have most to do with
seed yield in soybeans. We shall try to evaluate each type
with respect to these characteristics. We do not expect that
any one type will be superior in all characters. One may be
superior in one character but inferior in another.
“Our problem in Plant Breeding is to attempt to combine
all characters in a superior degree into one type. By knowing
what each type is, with respect to these characteristics, we
should be better able to pick types for use in crosses, as well
as to pick out superior combinations from among the hybrids
of these plants. Also the knowledge of the characteristics
involved in seed yield and their relative importance ought to
help us in selecting plants from ordinary varieties.
“This study of yield analysis is designed to remove,
to some extent, at least, the matter of chance from Plant
Breeding, and make Plant Breeding more productive of
results from the standpoint of time and money.
“Selection for Percent of Oil: Several years ago a large
number of single plants of the Manchu variety were analyzed
for oil. Considerable variation was found. The highest and
the lowest plants in percent of oil were tested further by
their progeny, and as a result of these and further selections,
strains were isolated that differed by at least two percent in
oil and they bred true for this difference. Hybrids were made
between these strains. No strains were produced having a
higher percent of oil than the parents, but last year when the
F3 plants were grown, a single progeny was found which
averaged much lower than the parents. Both parents analyzed
about 17 percent oil while this particular progeny analyzed

about 15 percent.
“Seed Quality: Yellow soybeans are not very resistant
to unfavorable weather conditions. When the plants are
left in the field after they have ripened and are subjected to
unfavorable weather conditions, absorbing water and drying
out again as happens quite often in the fall of the year, the
beans tend to spoil or at least the germination is greatly
reduced. The Illini soybean is no exception to this difficulty.
In order to see whether improvement can be made in this
variety with respect to this particular character, a number of
selections were left out in the field all winter (1929-1930).
They were harvested in March, 1930, and those seeds picked
out which we thought would germinate. These were planted
in the field this year. There is not only a difference in the
proportion of seeds which we thought would germinate in
the different selections, but also there was a difference in the
percent of germination of these seeds when planted in the
field. Whether any improvement can be made in this respect
remains to be seen. We plan to leave these selections out in
the field all this next winter and harvest the plants again in
the spring, thus repeating the process.
“We are also getting at this question in another way. We
have a brown bean which has very small seed and a very
hard seed coat. Last spring 25 seeds of this variety were
soaked in water for nine days and at the end of that period
only 16 of the 25 seeds had taken up water. The Dunfield
variety, on the other hand, is a yellow bean and takes up
water quite readily. We have a hybrid between the Dunfield
and this hard seed coated bean. We are growing the F2
plants this year. It will be interesting as well as important
to determine whether the hard seed coat can be transferred
from the brown type to the yellow, thus producing a yellow
soybean which will withstand more unfavorable conditions
than they do at present.
“Uniformity of Stand: This year drill plots consisting of
four rows each, planted to black, brown, and yellow varieties
of soybeans are being grown for a study of uniformity of
stand. Sixty one-foot sections were staked off in these plots
and the number of plants that came up was counted. These
plots were all sown with a four-row beet and bean drill at the
same rate and on the same day. We should, of course, expect
a very great difference in the number of plants per foot in the
different varieties, because of difference in seed size. The
thing we were after was a study of the uniformity of stand in
the drill rows. The stand counts were as follows:”
A table appears with 2 columns: Variety and mean stand.
The varieties are Ilsoy, Wilson 5 [Wilson-Five], Manchu
Peking, Virginia, and Illini. Wilson 5 had the highest mean
stand at 18.7 ± .304.
“As will be seen from this table, the yellow varieties,
Manchu and Illini, have a much lower stand than the others.
The Virginia and Ilsoy were next in stand, and the Wilson 5
and the Peking, both black varieties, had the highest mean
stand. Also it is interesting to note that the black and brown
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varieties were much more variable in stand than the yellow
varieties. There were some foot sections in the plots that
contained no plants at all, and there were some foot sections
in the black seeded varieties that contained over 30 plants.
Thus, there were thin sections as well as thick sections. It
would seem that the best results could be obtained only when
we had a uniform stand thruout the drill rows.” Address:
Dep. of Agronomy, Univ. of Illinois.
1427. Farming in South Africa. 1930. Legumes for the
summer season. 5(55):323-24. Oct.
• Summary: Begins with a discussion of the importance of
good nodulation among legumes so that the soil is enriched
with nitrogen. Lists the principal legumes grown in Natal
during the summer, starting with the cowpea. Then:
“The Soya Bean: The soya bean can be grown in
those parts of Natal having a good rainfall of 30 to 35 in.;
it will do well under sour soil conditions, but responds to
the use of lime. It will not always produce nodules, so that
it is necessary under such conditions (in order to get the
dual benefit) to inoculate the seed with pure culture, or use
inoculated soil.
“If planted in November, it can be harvested as hay
in March or as seed in April. Cultivation should be carried
out when the true leaves appear, and at intervals up to the
flowering period. Seeding should be rather liberal, especially
for hay production. It should be planted in a continuous line
in the drills, with a space of 2½ to 3 feet between drills.
Wide spacing in the lines is unsuitable for hay production.
Seed should not be sown at a time when prospect of rain
is doubtful, or it will experience a setback from which it
will not recover, and the yield will be disappointing. If well
looked after, the soya bean will give a bulk of hay equal to
the cowpea, and of approximately the same feeding value for
stock.
“It has the following advantages over the cowpea, i.e.
resistance to rust, immunity from weevil attack, immunity
from attack of flower-eating insects. It can be cut with
a mower. The following varieties have been thoroughly
tested under Natal conditions, i.e. Brownie, an excellent
seed variety, also useful for hay, is medium late-maturing,
Mammoth and American White are good hay varieties,
giving plenty of leaves and stems, but late-maturing.
Haberlandt, A K and Morse are good dual-purpose varieties,
and are moderately early-maturing. Eyebrow and Kauran are
early-maturing varieties, but not heavy yielders. Soya beans
will readily respond to fertilizers. Limestone, super and
potash have given excellent results in the red doleritic soils
of Natal.”
A photo shows a man standing in a field of soya beans
(grown in rows) at the Cedara School of Agriculture.
1428. Garner, W.W.; Allard, H.A. 1930. Photoperiodic
response of soybeans in relation to temperature and

other environmental factors. J. of Agricultural Research
41(10):719-35. Nov. 15. [4 ref]
• Summary: “Introduction: In earlier papers (2, 3) dealing
with the effect of relative length of day and night on plant
growth and development, considerable attention was given
to the contrasted responses of early and late varieties
of soybeans to changes in day length. These contrasted
responses seemed to be correlated with the changes in
behavior of the different varieties under field conditions
with advance of the season. Of the four varieties studied
under field conditions in the vicinity of Washington, D.C,
the Biloxi consistently behaved as a very late variety, earliest
plantings first coming into flower about September 1 and
failing to mature seed;...”
When planted early in the season, in the vicinity of
Washington, DC, the soybean varieties “Mandarin, Peking,
Tokyo, and Biloxi normally require about 25, 55, 65, and
95 days respectively, for attaining the flowering stage. All
varieties are quite sensitive to cool temperatures.” Address:
1. Principal Physiologist in Charge; 2. Senior Physiologist.
Both: Office of Tobacco & Plant Nutrition, Bureau of Plant
Industry, USDA.
1429. USDA Plant Inventory. 1930. Plant material introduced
by the Office of Foreign Plant Introduction, Bureau of Plant
Industry, April 1 to June 30, 1929 (Nos. 80019 to 80810).
No. 99. 46 p. Nov.
• Summary: Soybean introductions: Soja max (L.) Piper
(Glycine hispida Maxim.). Fabaceae.
No. 80455-80498. “From Japan. Bulbs and seeds
collected by P.H. Dorsett and W.J. Morse, Agricultural
Explorers, Bureau of Plant Industry. Received May 27, 1929.
No. 80459-80498 are all soybeans. Six of these PI
numbers came to have special significance; all were largeseeded and were introduced in the USA.
“80466. Obtained at Nichigahara [Nishigahara], Tokyo,
on April 15. ‘Okuro Maru Daizu,’ originally from Hokushu
[sic], used candied and the product is called ‘Mimame’ [sic,
Nimame].
“80472. No. 38. From the Yamato Seed Co., Takadacho,
Tokyo, April 15, 1929. Chusei O Saya Eda Mame. A large
yellow-seeded variety said to be the largest soybean used for
garden purposes and to have a sweet flavor. It is said to be
used principally as a green bean, being cooked in the pod.
Note: Renamed “Chusei” by 7 March 1936.
“80473. No. 39. From the Yamato Seed Co., Takadacho,
Tokyo, April 15, 1929, and originally from the Tokyo
district. Cha Mame. A large brown-seeded variety, said to be
used as a green bean when boiled in the pod. Note: Renamed
“Chame” by April 1936.
“80475. No. 41. Obtained from the Yamato Seed Co.,
Takadacho, Tokyo, April 15, 1929, and originally from the
Tokyo district. Higan mame. A rather late yellow-seeded
variety, said to have white sweet meat and to be used as
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a green bean, being cooked in the pod. Note: Renamed
“Higan” by April 1936.
“80476. No. 32. Obtained from the Imperial Seed Co.,
Takinogawa, Tokyo, April 15, 1929, and originally from the
Tokyo district. Sousei O Saya Eda Mame. One of the earliest
varieties of garden soybeans with large pods and large
yellowish-green seeds. It is said to be very sweet as a green
bean, being cooked in the pod. Note: Renamed “Sousei” by
April 1936.
“80480. No. 63. From the Tokyo Seed, Plant &
Implement Co., Konon, Tokyo, April 19, 1929, and originally
from the Saitama Ken. Gokuwase Daihosan Shinbon Daizu.
One of the earliest varieties with an abundance of pods
containing yellow seeds. It is said to be used especially as a
green vegetable and is the earliest of the varieties used for
that purpose. Note: Renamed “Goku” by April 1936.
“80481. No. 64. From the Tokyo Seed, Plant &
Implement Co., Konon, Tokyo, April 19, 1929. Rokusun
Daizu. Six-inches soybean, meaning that 10 beans equal
six inches. A large, flat, yellow-seeded variety used as a
green vegetable like the green lima bean.” Note: Renamed
“Rokusun” by April 1936.
Japanese names of other soybeans in this set, arranged
by P.I. Number: Maru Kuro, Mimame [sic, Nimame], Wase
Eda Mame, Furisode, Tsurunoko, Hira Sata Kuro Daizu,
Chusei O Saya Eda Mame, Okuro Maru Daizu, Ao Daizu,
Tsurunoko Daizu, Kuro Maru Daizu, Souseikurome O
Saya Daizu, Sousei Kuro Sakigake, Shiro Tsubu, Sousei Ao
Sakigake, Chusei O Saya Daizu, Shikoku Obbikuri Daizu,
Sousei O Saya Daizu, Sato Daizu, Chusei Hattoku Daizu,
Bansei Gokudai Tsukimi Daizu, Shin Honen Daizu, Eda
Mame Uase Chaurame, Eda Mame Uase Ao Sakigake,
Tamba Otsubu Daizu, Eda Mame Uase Kuro Sakigake, Eda
Mame Uase Kurome Dzaya [Daizu?], Daikoku Eda Mame,
Tsurunoko Daizu, Otsubu Murinabe, O Tsuba Uase Aoshiro
Eda Mame, Yedamame Uase Higanmame, O Tsubu Aojiro
Daizu.
Note: The word “Uase” would now (Nov. 2020) be
spelled “Awase,” and “Yedamame” would probably be
spelled “Edamame.” Address: Washington, DC.
1430. Welton, F.A.; Morris, V.H. 1930. The lodging
of soybeans. J. of the American Society of Agronomy
22(11):897-902. Nov. [2 ref]
• Summary: For many years the practice has been growing
among farmers to mix soybeans with corn in the silo in
order to have a better balanced and more nutritious feed than
results from the ensiling of corn alone. Formerly, it was the
general custom to grow each crop in a separate field and
to mix the two together as they went into the silo. In more
recent years it has become common to sow the two crops
together in the same field, planting the seeds of soybeans
sometimes in the same hills with the corn, sometimes
midway between the corn hills, or perhaps in alternate rows

with the corn. Various methods of distributing the seed have
been followed, depending on whether the corn was planted in
hills or drilled.”
The soybean varieties Elton, Ebony and Cloud were
used. “Conclusions: Soybean plants grown under the
influence of reduced light contained less dry matter and less
total carbohydrates than did those grown in the open.
“The reduction in total carbohydrates and, therefore,
indirectly in total dry matter, was due in general to the
development of less easily hydrolyzable carbohydrates, less
cellulose, and less lignin.” Address: Associates in Agronomy,
Dep. of Agronomy, Ohio Agric. Exp. Station, Wooster, OH.
1431. Duran Castro, Carlos. 1930. Informe sobre la Estación
Agrícola Experimental del Valle. 1929 [Report of the
Agricultural Experiment Station of Valle, 1929]. In: Molina
Garcés, Ciro. 1930. Informe. p. 13-53. See p. 15. [Spa; eng]*
• Summary: This legume, which originated in Asia, was
introduced by the Agricultural Station [of Palmira] in
Colombia at the beginning of 1929 through the importation
of the varieties Biloxi, Otoo-tan, and Barchet from the
Agricultural Experiment Station at Crowley, Louisiana.
These varieties were planted at the Palmira station on 23
March 1929. On the following April 16 the soybean variety
Mammoth Yellow was planted, brought from Cuba by the
agronomic engineer Dr. Rafael R. Camacho... On 23 Oct.
1929 these four varieties were planted a second time. That
same year, distribution of the seeds to the public began.
Later, the varieties Hollybrook, Aksarben and Laredo were
introduced.
Note: In July 2000 Cecilia Santacruz of Colombia
traveled to Corpoica in search of this document. She
concluded that it is definitely lost. All the records of the
Granja Experimental de Palmira were sent to ICA (Instituto
Colombiano Agropecuario) and the librarian at ICA cannot
find them. Cecilia even called Victor Manuel Patiño in Cali;
he believed the loss was caused by “the lack of memory and
continuity of the Secretary of Education.”
1432. Strazh, R.G.; Myatel’ski, T.I. 1930. Dos’ledy z soyaj
(Soja hispida Max.) [Experiments with soybeans (Soja
hispida Max.)]. Zapiski Belaruskai Dzyarzhaunai Akademii
Sel’skae i Lyasnoe Gaspadarki (Memoirs of the Belorussian
State Academy of Agriculture and Forestry) 12:67-89. [Bel;
ger]
• Summary: The authors conducted soybean trials both in
open fields and in greenhouses. They planted the soybeans
in April and May, 1930 (p. 71, 87-88). During the growing
season of 1930, in the area around Gorki, the meteorological
conditions were very unfavorable for plant development. In
the fields, 17 soybean varieties were tested for the optimal
planting date, and fertilizer/nutritional requirements. The
best yielding varieties were Wilson, Manchu, and “Sable or
Peking.”
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On page 68 the authors state that soybeans were first
grown in Belarus in 1880 in the Grodno and Mogilev
regions.
Also on p. 68 are five footnotes. According to a letter
of Sept. 1997 from Vazhnic Marina, bibliographer at the
Belarus Agricultural Library in Minsk, footnote No. 3 refers
to an 1886 article about soybeans in Belarus–the earliest
document seen concerning soybeans in Belarus. This article
states that soybeans were cultivated in Belarus in 1885 from
May to September.
Note: This document contains the earliest date seen
for soybeans in Belarus, or the cultivation of soybeans
in Belarus (1880). The source of these soybeans in 1880
is unknown. The source of the soybeans in 1930 was the
Bureau of Plant Introductions (p. 71, 87-88). Address: Lab.
for Special Instruction in Plant Cultivation, Agricultural
Academy of Gorki, Belorussia (White Russia).
1433. Wing, Charles B. 1930. Wing’s field and garden book–
1930 (Mail order catalog). Mechanicsburg, Ohio. 30 p. 23 x
15 cm.
• Summary: The format of Charles Wing’s catalog is now
larger. A map (p. 1) shows the old and new locations of the
Nursery, plus a new Wing Branch Nursery in Columbus,
Ohio.
Alfalfa is still the flagship crop. Soy beans are also still
offered (p. 3), the only variety being “Manchu. A midseason
variety that is equally well adapted to hay and grain.” But the
short text now reads: “This crop is becoming so well known
as to need no introduction.” On the back cover is written:
“Field seeds, ornamental trees, and shrubs, hardy perennials,
peonies, iris, glads [gladioli, gladiolus].”
A separate sheet, titled “Price List No. 1–February 14,
1930” is folded in half and tucked into the catalog. Seed is in
short supply, and prices are up. Ten field crops are listed and
prices per bag are given for nine of them; for some reason no
price is given for “Soy Beans, Manchu.”
Location: Bailey Hortorium, Mann Library, Cornell
University, Ithaca, New York.
Note: This is the last Wing catalog that Soyfoods Center
has been able to find. Address: Mechanicsburg, Ohio.
1434. East, Lewis P. 1931. Hendricks county majors in
“soys”: But its diversification ranges over the entire scale
of crop and live-stock production. Indiana Farmers’ Guide
(Huntington, Indiana). Jan. 17. p. 5.
• Summary: An aerial photograph of Hendricks county,
Indiana, might shows that the south part is an area of
intensive soy-bean cultivation. “In a relatively small area
around Clayton [where the Edmondson family grows soybeans], application was made to the Indiana Corn Growers’
Association last year for the certification of 400 acres of
Dunfield beans for seed. Throughout the county, a picture
from the air would show good farming practices to be in use.

“Probably as much interest has been manifested in soy
beans as in any other one crop in recent years. E.L. Hawk,
county agricultural agent, tells me that in 1909, figures
show that there were only 3,054 acres in legumes while the
acreage had been increased to 10,606 acres by 1928. Much
of this increase was in soy beans.
“In the first place, part of this interest in soy beans has
no doubt been due to the fact that Hendricks county has
had the pioneer of all soy-bean growers in Indiana in the
personage of Adrian Parsons. The Edmondson brother, Ben,
Ralph and Clarence, have also been pioneers along this line
and they now produce beans on a very extensive scale.”
Other soy-bean enthusiasts include Walter Thompson
and Herbert Jenkins (located north of Danville, Jenkins
grows large quantities of soy-bean hay as feed for his sheep).
A photo shows a Hendricks county farmer holding up
two soy-bean varieties by the roots. The Dunfield variety in
his left hand is much bigger than the other.
1435. Holbert, J.R.; Burlison, W.L. 1931. Cold injury
(Abstract). Phytopathology 21(1):128. Jan.
• Summary: Begins by discussing yellow dent corn and cold
injury.
“Three varieties of soybeans, Wilson, Virginia, and
Illini, differed greatly in their resistance and susceptibility
to cold injury in the late maturation stages. (Cooperative
Investigations of the Office of Cereal Crops and Diseases,
Bureau of Plant Industry, U.S. Department of Agriculture,
Illinois Agricultural Experiment Station, and Funk Bros.
Seed Company).”
This is an abstract of a paper presented at the TwentySecond Annual Meeting of the American Phytopathological
Society, Cleveland, Ohio, December 30, 1930, to January 1,
1931, inclusive.
1436. [Introduction of soybeans to Cuba from Uruguay on 7
Jan. 1931 (Document part)]. 1931. In: Introductiones, 1928
to 1933-34. Unpublished register of seeds received by the
Agricultural Experiment Station (Estacion Experimental
Agronomica) at Santiago de las Vegas, Cuba. 134 p. See p.
55, no. 220. Unpublished manuscript. 41 cm. [Spa]*
• Summary: Two soybean varieties were sent by the School
of Agronomy, Salto, Uruguay, to Alfredo Herrera at the
Department of Agriculture experiment station at Santiago de
las Vegas, Cuba. The varieties are: Soja Pekin [Peking], and
Soja hispida. Address: Estacion Experimental Agronomica,
Santiago de las Vagas, Cuba.
1437. Mooers, C.A. 1931. The Tokio soybean. University of
Tennessee Agricultural Experiment Station, Circular No. 35.
4 p. Feb.
• Summary: Contents: Introduction. Comparison with
other varieties. Early planting important. Rate of planting.
Broadcast versus row planting. Depth of planting.
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Inoculation. Lime and fertilizer.
Tables show: (1) Comparison of yields per acre of
Tokio and some competing varieties of soybeans (Mammoth
Yellow, Laredo, Biloxi, Otootan) at: Main Station, Knoxville;
Middle Tennessee Station, Columbia; West Tennessee
Station, Jackson. (2) Date of planting experiments with Tokio
soybeans. (3) Results from rate-of-planting experiments with
Tokio soybeans.
“Tokio is hard to surpass in yield of either hay or seed as
table 1 shows.” Tokio also surpasses the competing varieties
in nearly every other quality. Address: Director of the
Station, and agronomist.
1438. Shutt, Frank T. 1931. Soybeans: Influence of heredity
and environment on the protein and oil contents of soybeans,
as grown at Harrow and Ottawa, crops of 1928-29. Canadian
Department of Agriculture, Division of Chemistry, Report of
the Dominion Chemist. p. 54-57. For the year ending March
31, 1930. (Chem. Abst. 25:5587).
• Summary: Discusses the influence of heredity and
environment on the content of protein and oil in about 18
varieties of soybeans grown at Harrow and Ottawa in 1928
and 1929. Two tables (p. 55) list the varieties grown at
Harrow these two years: Ste. Annes, 92 (Ste. Anne’s No.
92), Early Brown, Mandarin, Yellow 210, Yellow 17, Chin
Echo [Chinaton Echo], Italian, O.A.C. 211, O.A.C. 81,
Summerland, Black China, E. Korean [Early Korean], Green,
Manchu, Black Eyebrow, Ito San, Golden, A.K. For each
variety is given: Weight of 100 beans, moisture (%), protein
and oil content (%, as received, and water-free).
This research “was undertaken in response to inquiries
from several firms interested in the manufacture of soybean
oil and soybean meal on a commercial scale. It was desirable
to ascertain, if possible, which varieties of soybean were
richest in oil and also those with the highest protein content–
the percentage of protein largely determining the value of
soybean meal.” On a moisture-free basis, the Summerland
variety contained the highest percentage of protein both
years (46/05% and 49.27%), while A.K. contained the most
oil (20.18% and 18.79%).
Note 1. Harrow is an agricultural experiment station at
Harrow, Ontario, Canada, at the very southernmost tip of
Ontario province, south of Windsor and west of Leamington.
Windsor, located on the Detroit River, opposite Detroit,
Michigan, in southern Ontario, is the county seat of Essex
County, and later the site of a major soybean crushing mill.
Note 2. The Summerland soybean variety was developed
at the Summerland experimental station in south central
British Columbia.
Note 3. This is the earliest document seen (Oct. 2013)
that mentions the soybean varieties Black China or Black
(China), or Chin Echo [Chinaton Echo], or E. Korean [Early
Korean]. Address: Dominion Chemist, Ottawa, Ontario.

1439. Tihon, L. 1931. A propos d’une variété nouvelle de
soja O-too-ton [Concerning a new variety of soybean, O-tooton]. Bulletin Agricole du Congo Belge 22(1):120-23. March.
[Fre]
• Summary: “The management of the plantations has sent us,
in the chemical laboratory [at Leopoldville, Belgian Congo],
a rather important sample of seeds of the soybean variety
O-too-ton [Otootan], recently introduced from Atlanta,
Georgia, USA, to the botanical garden at Eala. At the time
of a former shipment of two other varieties, we have pointed
out in the report of our studies (10 October 1928) the interest
in this legume and given some generalities concerning
its cultivation and possibilities for various uses.” Tables
compare O-too-ton with the former two varieties (Jaune
[yellow] and Violette) in terms of size, weight, chemical
composition, and mineral content. A detailed analysis of the
oil of the yellow soybean is given.
The author then discusses the physiological value of
the soybean and its by-products. It contains about twice as
much protein as locally-consumed beans and much more oil.
It can therefore help in improving the diet of the indigenous
people, which is deficient in protein (albuminoides). It is also
a rich source of vitamin E and other key nutrients. As noted
in the author’s previous report, the people of East Asia use
the soybean to make a milk, a curded milk (probably tofu),
and various fermented foods such as miso and soy sauce.
Various studies have shown the milk to be very nutritious
and digestible.
“The information given above has been, in large
part, extracted from the Bulletin de la Société d’Hygiène
alimentaire et d’Alimentation rationalle de l’homme (Vol.
18, no. 1, 1930).”
Note: This is the earliest document seen (Oct. 2020)
stating that vitamin E is found in soybeans. Address:
Director, Laboratoire de Chimie, Leopoldville [Congo
Belge].
1440. USDA Plant Inventory. 1931. Plant material introduced
by the Office of Foreign Plant Introduction, Bureau of Plant
Industry, July 1 to Sept. 30, 1929 (Nos. 80811 to 81619). No.
100. 44 p. April.
• Summary: Soybean introductions: Soja max (L.) Piper
(Glycine hispida Maxim.). Fabaceae.
No. 81008-81051. “From Japan. Bulbs and seeds
collected by P.H. Dorsett and W.J. Morse, Agricultural
Explorers, Bureau of Plant Industry. Received July 2, 1929.
No. 81021-81045 are all soybeans. Three of these PI
numbers came to have special significance; all were largeseeded.
“81029. No. 271. From the Yamato Seed Co.
Chuseikurome daizu. A middle-season, black-eyed soybean
used as a green vegetable.”
“81031. No. 274. From the Yamato Seed Co.
Banseiosayada mame. A large-podded late variety used as a
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green vegetable.” Note: Renamed Bansei by March 1936.
“81042. No. 299. From the Sapporo Engei & Co.
Kurakake daizu (saddle soybean). Used as a green
vegetable.” Renamed Kura by April 1936. Address:
Washington, DC.
1441. Garner, W.W.; Allard, H.A. 1931. Effect of abnormally
long and short alternations of light and darkness on growth
and development of plants. J. of Agricultural Research
42(10):629-51. May 15. [2 ref]
• Summary: Biloxi soybeans (early, medium, and late
varieties) were one of the main plants tested in the group of
“short-day plants.”
“Summary: Breaking the continuity of the daily
illumination of plants by darkening them in the middle of the
day for periods of 1 or 2 hours to as long as five hours may
materially affect the general nutrition and amount of growth,
but as a rule it fails to influence reproductive activities to a
degree at all comparable with that produced by excluding
the early morning or late afternoon light of the long summer
days. This applies to all short-day plants that have been
studied.”
Note: This is the earliest English-language document
seen (July 2010) that contains the term “short day” or
“short-day plants.” Short-day plants flower when the night is
longer than a critical length. They cannot flower under long
days or if a pulse of artificial light is shone on the plant for
several minutes during the middle of the night; they require
a consolidated period of darkness before floral development
can begin. Natural nighttime light, such as moonlight or
lightning, is not of sufficient brightness or duration to
interrupt flowering. In general, short-day (i.e., long-night)
plants flower as days grow shorter (and nights grow longer)
after 21 June in the Northern Hemisphere, which is during
summer or fall. The length of the dark period required to
induce flowering differs among species and varieties of
a species. Address: 1. Principal Physiologist in Charge;
2. Senior Physiologist. Both: Div. of Tobacco & Plant
Nutrition, Bureau of Plant Industry, USDA.
1442. Coker’s Black Beauty: New U.S. domestic soybean
variety. 1931. Renamed Oloxi by 1937. Seed color: Black
(bright).
• Summary: Sources: Coker’s Pedigreed Seed Co. 1931.
Coker’s Magazine Catalog–Spring 1931. Hartsville, South
Carolina. 48 p. See p. 37. “Coker’s ‘Black Beauty’ soybean:
An erect growing, productive new variety, excellent for hay
or beans.” It comes from a chance cross of Otootan and
Biloxi. From Otootan it gets hairiness of leaf (which makes
it much more resistant to insect damage) and its bright black
color. From Biloxi it inherits the erectness of growth and
shatter resistance. It is 20-25% more productive than Otootan
and equally as productive as Biloxi. The seed size is halfway
between the two, averaging about 246,000 seed per bushel.

Coker has been testing and increasing this variety for the past
five years. The results show “that ‘Black Beauty’ is the best
variety of soybeans we have ever planted.”
Note 1. This is the earliest soybean variety developed
and sold by Coker.
Note 2. As early as December 1910 there was another
variety named Black Beauty, which came to be called Ebony.
Piper, Charles V.; Morse, W.J. 1910. “The soy bean:
History, varieties, and field studies.” USDA Bureau of Plant
Industry, Bulletin No. 187. 84 p. Dec. 31. See p. 43, 64,
75. Seed color: Black. S.P.I. No. 17254. “From Pingyang
[Pyongyang / P’yongyang], Korea, 1901... Grown nine
seasons. This variety was also received from Swatow, China,
1908 (S.P.I. No. 22886). Ebony has proved a valuable variety
in southern Illinois and especially through the work of Mr.
Ralph Allen, of Delavan, Illinois, has become well known as
No. 9414 and also as ‘Black Beauty.’”
Coker’s Pedigreed Seed Co. 1961. Coker’s soybean
catalogue–1961 breeder’s registered seed. Hartsville, South
Carolina. 16 p. See p. 3. “Breeding soybeans for The South,”
by Henry W. Webb, plant breeder in charge of soybean
research. “Coker’s soybean breeding program dates back to
the mid-1920s when Dr. George J. Wilds initiated a program
to develop improved bean varieties primarily suited to the
production of forage. The first variety, Black Beauty, was
released in 1931 as a combination hay and seed bean.”
Address: Hartsville, Couth Carolina.
1443. Coker’s Pedigreed Seed Co. 1931. Coker’s magazine
catalog–Spring 1931. Hartsville, South Carolina. 48 p. 28
cm.
• Summary: This is a combination magazine and seed
catalog for southern farmers. In the center of the cover is
a large heart-shaped logo containing the words “Coker’s
Pedigreed Seed–Blood will tell.” The first page is a full-page
ad stating: Your best insurance of maximum crop out-turn is
by planting your crop with Coker’s pedigreed seeds. Bred to
pedigree by the South’s foremost seed breeding organization.
For twenty-eight years. David R. Coker, president and
founder. Articles include: “What’s the matter with Southern
agriculture,” by David R. Coker (p. 3, includes a large
portrait photo of David Coker). Hartsville–A Mecca of
agriculture (Describes how Southern farmers come to learn
new solutions to agricultural problems. “For more than a
century David R. Coker has been engaged in working out
solutions for the problems of agriculture and for most of that
time he has had a corps of scientific assistants). Coker’s main
product is cotton seed.
On page 37 is a one-third page description of “Coker’s
‘Black Beauty’ soybean: An erect growing, productive new
variety, excellent for hay or beans.” It comes from a chance
cross of Otootan and Biloxi. From Otootan it gets hairiness
of leaf (which makes it much more resistant to insect
damage) and its bright black color. From Biloxi it inherits
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the erectness of growth and shatter resistance. It is 20-25%
more productive than Otootan and equally as productive as
Biloxi. The seed size is halfway between the two, averaging
about 246,000 seed per bushel. Coker has been testing and
increasing this variety for the past five years. The results
show “that ‘Black Beauty’ is the best variety of soybeans
we have ever planted.” Prices: Per packet $2.25; half bushel
$4.00; bushel $7.50. F.O.B. Hartsville, South Carolina.
Note: This is the earliest Coker seed catalog seen (Feb.
1999) that describes one of its soybean varieties.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
Hartsville, South Carolina.
1444. Hulbert, H.W. 1931. Soy bean meal. Flour & Feed.
31(12):27. May.
• Summary: In Idaho, choice of soybean varieties is more
important than with other crops. Minsoy and Wisconsin
Black are well adapted to Idaho’s shorter seasons in the
north. Ito San is adapted to the middle sections. Manchu can
be grown for late summer pasture or hay.
For hay, the highest yield and quality are obtained when
cut at the time when the seeds are about half developed.
“Because of the coarse stems, the hay is more difficult to
cure than alfalfa.” Address: Head, Idaho Dep. of Agronomy.
1445. [Introduction of soybeans to Cuba from the USA on
10 Aug. 1931 (Document part)]. 1931. In: Introductiones,
1928 to 1933-34. Unpublished register of seeds received by
the Agricultural Experiment Station (Estacion Experimental
Agronomica) at Santiago de las Vegas, Cuba. 134 p. See p.
75, no. 7. Unpublished manuscript. 41 cm. [Spa]*
• Summary: The Department of Agriculture experiment
station at Santiago de las Vegas, Cuba, received 19
varieties of soybeans from the Bureau of Plant Industry
in Washington, DC. They were grown in 1929 and 1930
at various places in the USA. The varieties are: Wilson 5
[Wilson-Five], Peking, Hahto, Mammoth Yellow, Morse,
Columbia, Virginia, Tokyo, Dixie, Lexington, Old Dominion,
Tarheel Black, George Washington, Dunfield, Chiquita, Illini,
Harbinsoy, Mammoth Brown, Mansoy. Address: Estacion
Experimental Agronomica, Santiago de las Vagas, Cuba.
1446. Beeson, K.E. 1931. Solving “soy” problems: When
and how to harvest is important in handling this hay and
bean crop. Indiana Farmers’ Guide 87(37):773. Sept. 12.
• Summary: The best time to cut soy beans for hay is “when
the beans are swollen to practically the maximum size in
the pod, and the lower leaves are yellowing and beginning
to drop. The tonnage of hay is greatest at this stage, and
the feeding value the highest.” In terms of the weather, it is
much safer to harvest soybeans in early September than in
late September.
“In handling nonshattering varieties like the Dunfield or

Manchu, the seed will cure better on the standing stalk than
if mowed and bunched, or shocked. In fact, a good practice
is to delay cutting until the day of threshing. Shattering
varieties like the Midwest (Hollybrook) or Wilson, however,
must be cut before all the leaves have dropped to avoid
heavy losses from shattering.”
A photo shows soybean hay being loaded on a wagon
pulled by two horses on a farm in Fountain County, Indiana.
On man is standing atop the high pile of hay; another is
working nearby on the ground. Address: Indiana.
1447. Arnold, H.C. 1931. Salisbury Agricultural Experiment
Station. Annual report, 1929-30. Rhodesia Agricultural
Journal 28(9):846-52. Sept.
• Summary: “The need for a leguminous hay crop which
can be grown during the summer rains and which can be
reaped with the aid of modern mechanical devices has long
been recognised, and of the many plants which have been
introduced and tested with this end in view, certain varieties
of Soya bean have given the most promising results...
“The O-too-tan [Otootan] variety has out-yielded all
others which have been tested here, and although its black
seed may not be favoured by the oil trade, which gives
preference to yellow seeds, its value for hay or silage is not
diminished by the colour of the seed coat. A yellow-seeded
variety called Herman has also given moderately good
results.” Address: Manager, Salisbury Agric. Exp. Station.
1448. Hoover, M.M.; McIlvaine, T.C.; Garber, R.J. 1931.
Soybean culture and varieties. West Virginia Agricultural
Experiment Station, Bulletin No. 243. 16 p. Sept.
• Summary: Contents: Introduction. Commercial
importance: Hay, green manure, crop rotation, seed. Lime
and fertilizers. Soil and climatic conditions. Inoculation: Soil
method, pure-culture method. Time and method of seeding.
Soybean hay mixtures. Methods used in experiments [for
testing varieties]. Experiments at the agronomy farm [with
35 soybean varieties and pure-line selections]. Experiments
at the Lakin experiment farm. Description of varieties [which
produced high average yields of seed and hay]: Haberlandt,
Peking, Wilson, Peking selection I-21-7, Hamilton,
Sherwood, Virginia.
Table 1 shows “Yield in bushels per acre and days to
mature of soybean varieties grown on the agronomy farm”
from 1921 to 1930, with average yield for 1921-30 and for
1925-30. The varieties are: Haberlandt, U.S. 369002, U.S.
30745, Manchu, Wilson, Ohio 9016, Hamilton, Wilson
(Check), Peking Sel. I-21-8, Peking Sel. I-21-7, Wilson Sel.
I-21-9, Virginia, Black Eyebrow, Medium Green, Peking Sel.
I-21-5, Aksarben, Mikado, Elton, Peking, Morse, Hoosier,
Dixie, Merko, Ebony, Lexington, Austin, Hollybrook,
Wilson-Five, Columbia, Midwest, Hahto, Chiquita,
Haberlandt 38, Laredo, Mammoth.
Table 2 shows “Yield in tons of air-dry hay per acre,
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with height and days to mature of soybean varieties grown
on the agronomy farm” from 1921 to 1930, with average
yield for 1921-30 and for 1925-30. The varieties are the same
as in Table 1. Address: Morgantown, WV.
1449. USDA Plant Inventory. 1931. Plant material introduced
by the Division of Foreign Plant Introduction, Bureau of
Plant Industry, January 1 to March 31, 1930 (Nos. 82600 to
86755). No. 102. 111 p. Sept.
• Summary: Soybean introductions: Soja max (L.) Piper
(Glycine hispida Maxim.). Fabaceae.
No. 84569-85023. “From Chosen [Korea] and Japan.
Seeds collected by P.H. Dorsett and W.J. Morse, agricultural
explorers, Bureau of Plant Industry. Received January 20,
1930.
No. 84578-85023.
No. 84578-84904. Collected at the Suigen Agricultural
Experiment Station, Dec. 2, 1929.
No. 86002-86154. “From Japan. Seeds obtained by P.H.
Dorsett and W.J. Morse, agricultural explorers, Bureau of
Plant Industry. Received February 26, 1930.”
Note: PI numbers with special significance. “No. 84928.
No. 3224. Kanro. A medium-sized, nearly round, dull yellow
bean, slightly mottled with brown with a pale to dark-brown
hilum.” The name “Kanro” was continued in the USA.
No. 85666. No. 3085. Hokkaido Tsurunoko. Obtained
in a grocery store, January 6, 1930. A very large oval yellow
bean with a pale hilum. This is one of the largest seeded
yellow varieties and is used only for food purposes.” Later
given the name “Hokkaido.”
No. 85053-85673 (p. 56). “From Chosen [Korea] and
Japan. Seeds collected by P.H. Dorsett and W.J. Morse,
agricultural explorers, Bureau of Plant Industry. Received
January 30, 1930.
No. 85053-85671 are all soybeans. 85053-85660 are
from the Agricultural Experiment Station, Suigen, Chosen,
December 2, 1929.
“No. 86038. No. 3538. Kurodaizu [“Black soybean”].
Large, oval, slightly flattened, black.” Later renamed “Hiro.”
“No. 86129. No. 3684. Toiku Shichigo (Station No. 7).
Medium large, nearly round, light yellow, with russet-brown
hilum.” Later renamed “Toku.”
Note: On 22 April 1931 the Office of Foreign Plant
Introduction was renamed the Division of Foreign
Plant Introduction. This is the 2nd earliest known issue
containing soy introductions to reflect that change of names.
Actually, No. 101 of June 1931 was the very first. Address:
Washington, DC.
1450. Farming in South Africa. 1931. Safeguarding the
Union’s soil products Nursing our plantlife. 6(68):319-31.
Nov. See p. 320.
• Summary: Under “Field husbandry, Field crops,” soy is
mentioned in column 2 in a subsection titled “Legumes

and fodder crops” which states: “Work in connection
with soyabeans is progressing favourably, particularly
in connection with yellow non-shattering varieties. The
selections of the Chinese White variety introduced four
years ago have consistently outyielded all others included
in the test during the last three years. A strain of Mammoth
soyabean has given excellent promise and seems to possess
definite non-shattering characters. The main object of this
work is to obtain cash and forage legumes suitable for
rotation in the maize-growing areas.”
1451. Schuster, G.L. 1931. Soybean variety tests. Delaware
Agricultural Experiment Station, Bulletin No. 172. p. 14-15.
Nov.
• Summary: Forty-nine varieties were tested for yield of
both hay and seed at Milford and Newark. The results for
17 varieties are shown (p. 15) in a large table. For both hay
and seed, the old and proven Wilson variety is still the best.
However: “The Virginia, Wilson V [Wilson Five], Laredo,
Pine Del Perfection, and Old Dominion varieties will
probably make finer hay than the Wilson. The seed yield of
these varieties are about the same as the Wilson.” Address:
Newark, Delaware.
1452. Andrews, A.E. 1931. Tells of first soy-bean tests.
Indiana Farmers’ Guide (Huntington, Indiana) 87(43):18.
Dec. 1.
• Summary: The story of soy beans in Hendricks country,
Indiana, goes back to the Civil War. Near the battlefield
of Franklin, Tennessee, Adrian A. Parsons, a young man
of high-school age with the Union cavalry, was wounded
when a bullet entered his right side and clipped a piece from
his spine. Taken to a log house and left to die, he made a
miraculous recovery, but never became robust and rugged
again. “Though a farmer, much of his time was devoted to
the lighter tasks, to his garden, study and experiment.
“Forty-five years ago [i.e., in 1886], Parsons sent to
Japan for soy-bean seed. For years he raised soys in his
garden, and the sons of the family, Norman, William,
Chester, Lester and Bert, can recall those early experiments
and the derision of men who thought him visionary. The
United States Department of Agriculture for a long time kept
in touch with Mr. Parsons.
“Mammoth Yellow soys were obtained and, after
much thought and detailed work, a strain of this bean was
acclimated to Hendricks county. Later Ito Sans were used for
the farm crops. A strain finally was developed by Mr. Parsons
known as the Mikado, and these beans were sold in Iowa and
Ohio through seed houses.
“Many years ago Mr. Parsons recognized the soy
bean as an excellent hay plant. He also found it a good soil
builder, and practiced the theory of inoculation while most
men scoffed at it.”
“Soy beans were a joke in former years, but they are no
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joke in Hendricks county to-day, with the acreage devoted to
them larger than the area sowed to wheat...”
“Mr. Parsons was like many a man of the best and most
practical intentions–he was criticized by those who did not
fully understand him; but to-day his county follows the path
he blazed; and who can measure his influence on the nation’s
agriculture?”
1453. Andrews, A.E. 1931. Tells of first soy-bean tests.
Indiana Farmers Guide (Huntington, Indiana). Dec. 1. p.
906.
• Summary: After being wounded in the Civil War, the
“wounded man made a miraculous recovery but never
became rugged. Though a farmer, much of his time was
devoted to the lighter tasks, to his garden, study and
experiment.
“Forty-five years ago [i.e. in about 1886; he is now
age 85], Parsons sent to Japan for soy-bean seed. For years
he raised soys in his garden, and the sons of the family,
Norman, William, Chester, Lester and Bert, can recall those
early experiments and the derision of men who thought him
visionary. The United States Department of Agriculture for a
long time kept in touch with Mr. Parsons.
“Mammoth Yellow soys were obtained and, after
much thought and detailed work, a strain of this bean was
acclimated to Hendricks county. Later Ito Sans were used for
the farm crops. A strain finally was developed by Mr. Parsons
known as the Mikado, and these beans were sold in Iowa and
Ohio through seed houses.”
Long “ago, the veteran Parsons, when asked when to
cut the soys, said: ‘Cut them one day for hay and the next
day for seed.’ This terse saying is now recognized as good
practice though it was heresy at the time it was said.
“Soy beans were a joke in former years, but they are no
joke in Henderson county to-day, with the acreage devoted to
them larger than the area sowed to wheat.”
“Mr. Parsons was like many a man of the best and most
practical intentions–he was criticized by those who did not
fully understand him; but to-day his county follows the path
he blazed; and who can measure his influence on the nation’s
agriculture?”
1454. Arbeiter-Zeitung (Vienna). 1931. Der Kleingarten.
Oesterreichische Sojabohnen [The garden plot. Austrian
soybeans] 44(356):6. Dec. 28. [Ger]
• Summary: There are now also Austrian soybean varieties
(Sojabohnensorten). They emerged from the breeding
activity of the Federal Institute of Plant Cultivation and Seed
Testing (Bundesanstalt für Pflanzenbau und Samenprüfung).
According to the report by the Institute for 1931, there are
the following varieties:
Platt Black soybeans (Platter schwarze Soja): strains
(Stämme) 617, 1024, 1044, 2017: improvement breeding
(Veredlungszüchtung) of an Eastern Manchurian soybean

(Sojabohne). Very high yielding, especially early maturing,
vegetation period 125 days, very well suited as seed fodder
soybean (Körnerfuttersoja). Very suitable for industrial
purposes because of the high oil content.
Platt Small Yellow soybeans (Platter kleine, gelbe Soja):
improvement breeding of a yellow-seeded Chinese soybean.
Vegetation period 135 days, early maturing, very high
yielding, especially suitable for the production of Edel-Soja
flour / meal (Edelsojamehlerzeugung).
Platt Giant Yellow soybeans (Platter gelbe Riesensoja):
improvement breeding of a Manchurian soybean. Yellowseeded, very rich in oil, early maturing and high yielding.
Especially suitable for the production of Edel-Soja flour /
meal. Vegetation period 145 days.
The soybean variety trials (Sojabohnensortenversuche)
in 1931 produced the following harvest yields per hectare:
Melk an der Donau trial site: Early Platt Brown 13.8
metric hundredweight (equal to 100 kg), Early Platt Yellow
17.9, Yugoslavian Yellow 13.3, Platt Black 18.9.
Wieselburg trial site: Early Platt Brown 15.7 metric
hundredweight, Early Platt Yellow 17.5, Yugoslavian Yellow
18.5, Platt Black 20.2.
Note 1. Translated by Philip Isenberg (MM, CT), Long
Beach, California.
Note 2.
Note 3. This is the earliest article seen (April 2020) in
the AustriaN Newspapers Online (ANNO) database that
contains the German term Platter gelbe (gold from Platt,
referring to any of various soybean varieties). This word
term appears in 5 different issues of these newspapers from
1931 to 1933.
1455. Funk Bros. Seed Co. 1931. Catalog. Bloomington,
Illinois. See p. 23, 32.
• Summary: Page 31 states: “We carry a very complete line
of varieties adapted to Central West conditions. Write us
concerning your needs.” No specific varieties are listed. How
the company does sell “Funk’s soy bean hay mixture” which
“Makes a sure shot hay crop and meets the demand for
high quality hay... The hay mixture is made of hay varieties
such as Ebony, Virginia, and Wilson, with sufficient early
maturing yellow varieties to permit cutting so that a proper
balance of leaves and grain are obtained.” Funk advises:
“Inoculate all legumes. We carry a complete line of legume
inoculation. Many new cultures have recently been put on
the market... Jelly cultures, moist cultures, dry cultures. We
have them all.” Photos show: (1) “A part of hundreds of
acres of Soy Beans grown in rows on the Funk Farms. The
row method saves seed and permits better weed control.
Experiment Station data show the rowed beans to be higher
yielding.” (2) “Soy Bean hay cocked for curing. High quality
legume hay on short notice.”
On page 32 is an analysis of soy bean oil meal, and
the percentage digestibility of the protein, fat, nitrogen free
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extract, and crude fiber. This meal “is manufactured from a
home-grown product. It has been used successfully with all
classes of live stock. Excellent results have been obtained.
Write us for special descriptive booklet.”
An ad reads: “Ask for Soy bean oil meal–Illini brand.
Manufactured by Funk Bros. Seed Co., Soy bean oil mills, at
Bloomington & Taylorville, Illinois.” Address: Bloomington,
Illinois.
1456. Savich, I. 1931. Sorta soi; opredelitel sortov soi
[Varieties of soybeans; the selection of varieties of
soybeans]. Moscow & Leningrad, USSR: State Press of
Agricultural and Kolkhoz Literature. 64 p. [39 ref. Rus]
• Summary: At the top of the title page is written “Research
Institute of Soya” Nauchno-issledovatel’skiy Institut Soi.
Contents:
Introduction
Soybean taxonomy
Soybean morphology: Stalk. Leaf. Flower. Pod (bob).
Silk. Seed (semena).
Correlating soybean traits
Soybean varieties:
Key for identifying soybean varieties
Gunzhulin variety
Illin’ [Illini] variety
Viktoria variety
Elton variety
Habaro variety
Manchu variety and no. 231a from Harbin Experimental
Field
Harbin no. 214 variety
Mandarin variety: Sakholyanskaya soybean, no. 1235 in
Echo catalog,
Ito-San, Krushul no. 9/3, Harbinsk no. 199
Harbin no. 111 variety
Mammoth Yellow variety
Hollybrook variety: Hollybrook, early Hollybrook,
Chiquita no. 27/1
Transcaucasian (Zakavkazskaya) soybean variety:
Transcaucasian soybean,
Imeretinskaya soybean
Midwest variety
A.K. yellow early variety
Manchu variety.
Old Ukrainian (Staroukrainskoe) variety
Chin-tou no. 287 variety in Echo catalog
Primorskiy green no. 26-26 variety, Primorskiy
experimental station
Suigen no. 1146 variety in Echo catalog
Variety no. 228 in Echo catalog
Morse variety
Variety no. 444 in Echo catalog
Bulgakov variety
Chestnut variety

Biloxi, Virginia, Brown Mammoth variety
Amur Brown for feed variety
Heitou [or Heidou] variety no. 286 in Echo catalog
Wilson variety
Amur Black variety
Black Eyebrow variety
Cat Eye variety
Widower variety
List of literature [references]
Note 1. Translated by Shelley Fairweather-Vega, Seattle,
Washington
Note 2. Contains an excellent bibliography of Russianlanguage works on the soybean. Page 50 discusses
Transcaucasian soybean varieties, and landraces of “Imerety”
soya. Address: USSR.
1457. Innsbrucker Nachrichten (Innsbruck, Austria). 1932.
Landwirtschaft [Agriculture]. 79(1):21. Jan. 2. [Ger]
• Summary: (Livestock Market in Telfs.) [Report on a
market for livestock and small grocers, not related to
soybeans].
Austrian Soybeans (Sojabohnen)
There are now also Austrian soybean varieties
(Sojabohnensorten). They emerged from the breeding
activity of the Federal Institute of Plant Cultivation and Seed
Testing (Bundesanstalt für Pflanzenbau und Samenprüfung).
According to the report by the Institute for 1931, there are
the following varieties:
Platt Black soybeans (Platter schwarze Soja): strains
(Stämme) 617, 1024, 1044, 2017: improvement breeding
(Veredlungszüchtung) of an Eastern Manchurian soybean
(Sojabohne). Very high yielding, especially early maturing,
vegetation period 125 days, very well suited as seed fodder
soybean (Körnerfuttersoja). Very suitable for industrial
purposes because of the high oil content.
Platt Small Yellow soybeans (Platter kleine, gelbe Soja):
improvement breeding of a yellow-seeded Chinese soybean.
Vegetation period 135 days, early maturing, very high
yielding, especially suitable for the production of Edel-Soja
meal (Edelsojamehlerzeugung).
Platt Giant Yellow soybeans (Platter gelbe Riesensoja):
improvement breeding of a Manchurian soybean. Yellowseeded, very rich in oil, early maturing and high yielding.
Especially suitable for the production of Edel-Soja meal.
Vegetation period 145 days.
The soybean variety trials (Sojabohnensortenversuche)
in 1931 produced the following harvest yields per hectare:
Melk an der Donau trial site: Early Platt Brown 13.8 metric
hundredweight (equal to 100 kg), Early Platt Yellow 17.9,
Yugoslavian Yellow 13.3, Platt Black 18.9. Wieselburg trial
site: Early Platt Brown 15.7 metric hundredweight, Early
Platt Yellow 17.5, Yugoslavian Yellow 18.5, Platt Black 20.2.
Note: Translated by Philip Isenberg (MM, CT), Long
Beach, California.
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1458. Garber, R.J.; Hoover, M.M. 1932. Pekwa–a new
soybean. West Virginia Agricultural Experiment Station,
Bulletin No. 247. 8 p. Jan.
• Summary: Contents: Introduction. Distinguishing
characteristics. Yields at Lakin experiment farm. Retention
of leaves. Quality of hay. Summary.
Pekwa originated from a single planted selected from the
Peking variety. Photos show: (1) “A field of Pekwa soybeans
grown on the agronomy farm at Morgantown in cultivated
rows, to be harvested for seed.” (2) Device for testing leaf
retention of Wilson and Pekwa soybeans. (3) Bundles of
Pekwa and Wilson varieties, before and after flailing with the
spokes of a wheel, showing superior leaf retention by Pekwa.
(4) Mature Wilson and Pekwa soybeans ready to harvest for
seed; Pekwa has much greater leaf retention, making it better
for use as forage or hay.
Note: As noted above, Pekwa has an unusual ability
to retain its leaves to maturity, whereas most soybean
varieties drop their leaves as they mature. Address: 1. PhD,
Agronomist and Geneticist; 2. Asst. Agronomist: Both:
Morgantown, West Virginia.
1459. [Introduction of soybeans to Cuba from the USA on
15 Feb. 1932 (Document part)]. 1932. In: Introductiones,
1928 to 1933-34. Unpublished register of seeds received by
the Agricultural Experiment Station (Estacion Experimental
Agronomica) at Santiago de las Vegas, Cuba. 134 p. See p.
87, no. 42. Unpublished manuscript. 41 cm. [Spa]*
• Summary: The Department of Agriculture experiment
station at Santiago de las Vegas, Cuba, received 5 varieties of
soybeans from the Bureau of Plant Industry in Washington,
DC. All were grown in 1931 at Arlington Farm in Virginia,
USA. The varieties are: Ito San, unnamed variety,
Haberlandt, Harbinsoy, Medium Green (Guelph). Address:
Estacion Experimental Agronomica, Santiago de las Vagas,
Cuba.
1460. Cutler, G.H. 1932. Germination tests in soybeans.
Purdue Agriculturist (Indiana) 26(6):82, 96. March.
• Summary: Contents: Introduction (some 40 strains of
Manchu variety soybeans were tested). Season an influential
factor. Strains differ in germinability. Hard seeds and
germination. Laboratory and field germination: Results
differ. Soil influenced germination. Growth period, per cent
germination and yield.
A sidebar titled “Twenty-five year with soybeans”
contains a brief biography of Dr. Cutler, who started plant
breeding and crop production experiments at Macdonald
College in [Quebec] Canada as an undergraduate 25 years
ago. In 1909 he received his bachelor’s degree from the
University of Ontario, Guelph, Canada. His master’s
and doctor’s degrees were awarded by the University of
Wisconsin in 1926 and 1928 respectively. “In September,

1926, he became connected with the agronomy department
at Purdue, taking charge of the plant breeding. The greater
part of his time is devoted to the breeding of wheat and
soybeans...”
A photo shows a farmer seated on a “cultipacker” pulled
by two horses. It “breaks the surface crust and aids the
germinating beans in pushing their sprouts through the soil.”
Address: Agronomy Dep.
1461. Drahorad, Fritz. 1932. Sojabohnenanbau in
Oesterreich. I. Die Kultur der Sojabohne [The cultivation of
soybeans in Austria (Continued–Document part II)]. Wiener
Landwirtschaftliche Zeitung (Vienna) 82(15):113-14. April
9. [Ger]
• Summary: (Continued): The sowing period for soybeans
with us here fluctuates between the last week of March and
early May. In mild locations, they can already be sown in
mid-March, in harsher areas late April to mid-May, so that
enough time is available to them for growth and the seeds
can mature. Sowing that is all too early has no purpose, since
the seeds will only germinate when the soil temperature has
reached the necessary level for that. Sprouting takes place on
average eight to fourteen days after sowing, and therefore it
takes somewhat longer than with green beans.
With our early varieties, the blossoming occurs on
average from late June to early July, while in mountainous
areas, in late July at the latest. For the obtaining of seeds,
sowing in rows is absolutely to be preferred. The latematuring varieties are taller in their growth and therefore also
require greater standing space. On soils that are very low in
nutrients and dry, the soybean lags in its growth. Upon taking
these circumstances into consideration, with moderately
growing varieties on medium soils, a row distancing of 40 to
50 cm is to be selected. With taller growing varieties and on
all better soils, the row distance cam be increased by 10 to
12 cm. With row sowing, the requirement for the seeds for
sowing comes out to around 50 to 60 kg per hectare.
For obtaining green fodder, silage, and hay, it is in
particular the massive growing varieties of American origin
Mammouth yellow [Mammoth Yellow], Wilson, and Soja
hispida nigra that are to be selected. The larger the seeds,
the more [that is, the greater the weight of the] seeds for
sowing that are required. With drill sowing with a row
distance of from 40 to 50 cm, 100 to 110 kg per hectare
of seeds for sowing are required. The sowing depth on
heavy soils consists of 3 cm, and on light soils, 5 cm. The
sowing for green fodder soy (Grunfuttersoja) or silage soy
(Sauerfuttersoja) can take place in June or July. In favorable
locations, green soybean plants (Grünsoja) can also be
grown as a subsequent crop (Nachfrucht) [that is, within a
crop rotation], for example, after winter barley.
If soybeans are planted on a field for the first time, then
the inoculation of the seeds is to be carried out with pure
cultures of root nodule bacteria, which for local soybeans
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are produced at the Federal Institute of Plant Protection
(Bundesanstalt für Pflanzenschutz) in Vienna.
The soybean tolerates itself well [that is, it can be
planted successively on the same field without a different
crop in between] and thrives after all crops. With repeated
cultivations one after another, it even grows better, because
the soil is enriched with nodule bacteria that are passed on
to the roots of the soybean plants. In general, fertilized root
crops which leave the soil behind in a loose, weed-free, and
healthy state are especially suitable prior crops [in a crop
rotation] for soybeans. They can also be planted with good
success on newly cleared fields (Neurissen). The possibility
of their arrangement in the crop rotation in the place of peas
is worthy of note, since the later often suffer very much from
pea weevils (Erbsenkäfer).
The soil preparation is the same as for other legumes.
What is most favorable is the normal autumn plowing, after
which the soil is left to lie in coarse furrows over the winter.
In order to maintain the winter moisture, in the spring only
an aeration or loosening of the soil is carried out, but the
plow is not used. The exception would be in those cases in
which the soil is inclined toward a great growth of weeds, or
if the weeds that have already germinated and sprouted are
to be destroyed. In that case, a shallow plowing takes place
before the sowing.
The nutrient requirements of the soybean are rather
considerable. Barn manure should be added in the autumn
or, if that is not possible for some reason, then in the
spring several weeks before sowing. Liquid manure has an
unbalanced effect and is above all else too low in phosphoric
acid to be able to provide any particular use to the soybean.
During the first development period, up until the
point at which a sufficient quantity of nodule bacteria are
present, artificial nitrogen fertilizer ought to be applied in
order to ensure the nitrogen requirement of the soybean
plants (Sojapflanzen). This is all the more the case when the
nitrogen requirement is not covered by fertilizing with barn
manure. Forms that are quickly effective are sodium nitrate
[also known as Chile saltpeter] (Chilesalpeter) and calcium
nitrate [also known as calcium saltpeter] (Kalksalpeter).
Normally, with 75 to 100 kg nitrates per hectare, that is
found to be sufficient. The requirement for phosphoric acid
is unusually high, since phosphorus accumulates in large
quantities in the lecithins that are contained in the seeds.
By means of an enrichment of 1.5 to 3.5 quintals [1 quintal
= 100 kg, and thus 150 to 350 kg] of superphosphate in the
spring before sowing, the requirement is covered. On light
soils, the use of Thomas meal in the autumn is indicated. In
particular in the case in which no barn manure is applied, the
potassium requirement of the soybean has to be taken into
consideration. It is covered by means of the enrichment of
1 to 1.5 quintals of 40% potassium salt per hectare. The raw
salts are not really beneficial to the soybean. For thriving
growth, a moderate calcium content of the soil is also

desirable.
The care of the soybean is rather simple, but very
important! During the young stage, it grows rather slowly,
such that the soil between the rows hardens and crusts over
and the young plants may be slightly repressed by weeds. It
is absolutely necessary to hoe two or three times during the
first eight to ten weeks until the plants get stronger and shade
the soil. Most of the failures in the cultivation of soybeans
are to be traced back only to the lack of care during the first
growth period of the plant. In that case, the weeds usually
overgrow the stands and with the upcoming harvest, they
depress the yields per hectare by many metric hundredweight
(each one equal to 100 kg). This failure cannot later be
remedied later by any means.
According to the agronomic trials of varieties that
have been carried out since 1925 with various strains
that have been bred of locally acclimatized soybeans, the
seeds mature fully in the second half of August, and in
transitional and mountainous areas, at the latest through the
end of September. The yields fluctuate depending upon the
cultivation area, the particular measures of cultivation, and
the suitability of the seeds for sowing from 15 to 20 quintals
per hectare. Especially favorable cultivation areas achieved
yields per hectare of up to 25 quintals. In unfavorable years,
and especially in those with a great deal of rainfall, it goes
without saying that the yields sank below this average. A
thriving in our climate can only be counted upon with those
varieties that have an average vegetative period of at a
maximum 130 to 145 days. Local varieties always met this
requirement without exception.
That which is to be regarded as a sign of the maturity
is the wilting of the plants, the leaves turning yellow and
dropping, the pods turning gray or black, and the seeds
turning hard. The harvest can be delayed somewhat without
the risk of loss because the pods do not open easily. The
mature plants are pulled up, but they can also be cut with
a scythe or mown with a mowing machine. After cutting,
the plants are bound into small bundles and placed in
shocks (Puppen) for drying and completing after-ripening
(Nachreifen). Threshing takes place best with a machine, but
within that context, it is necessary to proceed very carefully
so that the seeds do not shatter. With a simple flail threshing,
it is difficult to get them out completely because the pods
remain tightly closed for a long time. It is therefore necessary
to wait with threshing until severe frost weather sets in and
the hulls become brittle.
For green fodder and silage, the soybeans are cut at
the latest when the seeds are half developed and before the
leaves have begun to drop. The drying takes place best on
hay frames (Hiefel), rickstands (Reiter), or frames.
Experiences that have been gathered with the planting
of soybeans in Austria justify the assumption that our
agricultural and weather conditions are suitable for the
cultivation of this plant. Within that context, though,
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attention has to be drawn to the fact that with the current
agricultural crisis and today’s very low price for foreign
soybeans, the cultivation of it on a large scale can only
be advised if the yields per hectare that are achieved can
guarantee profitability. Information about this can only be
provided and be decisive in each individual case with an
agronomic trial at the general location and specific place. In
conclusion, it should not remain without mention that the
soybean requires less care than the usual beans, while its
yield is greater for the same planted area.
(Conclusion to follow)
Note 1. Translated by Philip Isenberg (MM, CT), Long
Beach, California.
Note 2. This is the earliest article seen (April 2020)
in the AustriaN Newspapers Online (ANNO) database
that contains the German word Grünsoja (green soybean
plant(s)). This word appears in only 2 different issues of
these newspapers, both in 1932. Address: PhD, Senior
Commissioner of the Federal Institute of Plant Cultivation
and Seed Testing (Oberkommissaer der Bundesanstalt fuer
Pflanzenbau und Samenpruefung).
1462. Wallaces’ Farmer. 1932. Getting ready for soys:
Contest letters suggest using crop to replace clover failures.
57(2):222. April 16.
• Summary: A summary of the best ideas from the
magazine’s recent Soybean Letter Contest. Prepare the
seedbed, so that weeds are kept down until the soybean
plants are off to a safe start. It is recognized that soybeans do
not rank with clover or alfalfa as a soil-building crop. Plant
soybeans after the middle of May. The most popular generalpurpose varieties in the latitude of Iowa seem to be Manchu,
Illini, and Dunfield. Peking as been widely grown for hay
and silage.
A photo shows a horizontally mounted wooden
drum, into which a man is pouring a sack of soybeans.
“A convenient device for thoroly mixing soybeans with
inoculating material.”
1463. Hoard’s Dairyman. 1932. Seeding soy beans: If you
need to plug up the weak places in this year’s hay supply, try
soy beans. This article explains to you how and when and
what to do. 77(8):220. April 25.
• Summary: An excellent overview and summary of how to
grow soy beans for the beginner. “An increasing number of
dairy farmers are finding soy beans a valuable emergency
hay crop for dairy cows.” For a farmer growing soy beans
for the first time, the most important questions are: (1) What
variety is best suited to a particular location? (2) How much
seed to plant per acre? (3) How to plant the seed. (4) What
kind of seed bed? (5) When to plant? (6) Inoculation of the
seed. (7) Weed control. (8) When and how to cut for hay.
“In Iowa the best seed yielding varieties are Manchu,
Black Eyebrow, Habaro, and Soysota. The best hay varieties

are Morse, Wilson, Peking, and Virginia. (These cannot be
depended on to mature seed every year.) The best varieties
in corn for hogging down are Manchu, Midwest, Black
Eyebrow, Soysota, and Habaro. In corn for silage the
recommended varieties are Peking, Midwest, Manchu, and
Black Eyebrow.
“These same varieties are dependable in Illinois,
Indiana, and Ohio except that in Illinois the Illini and in
Indiana the Dunfield are two of the best seed yielding
varieties. In Minnesota the Manchu, Habaro, and Chestnut
varieties are recommended for both seed and hay in the
southern and south central parts of the state. Minsoy is a
high yielding seed variety in Central Minnesota but is too
short for hay. Farther north the Wisconsin Black and Minsoy
varieties should be used.”
Photos show: (1) A farmer in a field holding up a bunch
of soy bean plants with a pitchfork. (2) A man standing
behind two white horses pulling an implement [probably a
harrow or weeder] for weed control.
A table shows the number of seeds per pound and the
number of pounds of seed to plant per acre for the following
varieties: A.K., Black Eyebrow, Chestnut, Columbia,
Dunfield, Early Brown, Ebony, Elton, Habaro, Haberlandt,
Ito San, Jet, Manchu, Mandarin, Medium Green, Midwest,
Mikado, Morse, Peking, Virginia, Wilson, Wilson-five
[Wilson Five], Wisconsin Black.
1464. Squirrell, W.J.; Laughland, J. 1932. Soybeans in
Ontario. Ontario Department of Agriculture, Bulletin No.
366. 16 p. April.
• Summary: Contents: Origin and importance. Description.
Composition. Climatic adaptation. Rotation. Soil and
soil preparation. Manures and fertilizers. Varieties. Seed
selection. Inoculation. Harvesting. Threshing. Uses of
the crop: Hay, as a soiling crop, ensilage, pasture, soil
improvement, ripe seed, straw, soybean oil, meal, other
products. What farmers think of soybeans (Extracts from
reports by 21 men who have grown and fed the crop from
the following places (mostly counties): Durham, Dundas,
Brant, Elgin, Frontenac, Grenville, Halton, Hastings, Kent,
Lambton, Middlesex, Oxford, Perth, Simcoe, Welland,
Wellington).
“Soybeans were first tested in the experimental plots at
the Ontario Agricultural College in 1893 and first distributed
for co-operative tests from the College to farmers in 1901.”
“More than one hundred varieties of soybean have
been tested for fodder and grain production by the Field
Husbandry Department of the Ontario Agricultural College.
Some of these varieties matured sufficiently early to be
successfully grown in Ontario. Many, however, are too late
for the climatic conditions of the Province and do not even
reach the best fodder conditions before the arrival of killing
frost.”
Two tables (p. 6-7) show the average results for 6

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 692
years in testing 21 varieties of soybeans for fodder and for
grain by the Department of Field Husbandry at the Ontario
Agricultural College. In each table the varieties are sorted
by descending yield of green fodder or grain [seed]. The
varieties are: O.A.C. No. 211, Habaro No. 20405 (Wash.
[Washington, DC]), Ito San Soja, Black Eyebrow (Jeffrey),
North’s, Minnesota No. 167 (Minnesota Exp. Station),
Manchu, Early Yellow (O.A.C. No. 111), Elton, Medium
Green (O.A.C.), Mandarin, Chestnut, Tsurunoko, Oyaji,
Shiro Kotsubu, Early Yellow, Black Ontario, Quebec No.
92, Black Manchurian (Jeffrey), Brown, Ogema. For fodder,
the “O.A.C. No. 211, which stands first with an average
yield of 10.16 tons of green fodder per acre for the 6-year
period, is a plant selected strain, developed by the Ontario
Agricultural College, from the Habaro variety and is the
only variety of soybeans eligible for registration in Canada.”
The plants were cut on Sept. 7. For grain/seed production
Black Ontario has the highest average yield over the 6 years
at 28.47 bushels/acre, followed by North’s (28.42), O.A.C.
No. 211 (27.73), and Black Manchurian (Jeffrey; 27.12). The
plants were cut for harvest between Sept. 23 and Oct. 9. The
Black Ontario was received from a grower in the Manitoulin
Island in 1924. It produces small, black grain and straw of
medium length. “The O.A.C. No. 211 has proven to be the
best general purpose soybean tested at the College.”
“Soil improvement: The soybean like clovers and other
legumes is able by means of bacteria on the roots to gather
nitrogen from the air and leave it in the soil for the benefit of
crops that follow. It must be remembered, however, that the
best results can only be obtained when the soybeans are well
inoculated and some part of the plants left on the land. After
a seed crop of soybeans there is considerable organic matter
in the way of leaves and stubble to be turned under.”
Soybean oil “is used in the manufacture of soaps, paints,
rubber substitutes, printers ink and other articles. It is also
used as a salad oil and as a substitute for butter and lard.”
“In China and Japan soybeans are used in many ways as
human food. The green pods, dried seed cakes, soy sauce and
soybean milk, all have their place. In America soybean flour
is made into cakes, biscuits, muffins, and being low in starch
it has a special place as a diabetic food.”
The article contains 11 photos, including one of 2 horses
pulling a rotary hoe, and fields of soybeans growing in Peel,
Welland, Dundas, Kent, Middlesex, and Lincoln counties.
Address: Dep. of Field Husbandry, Ontario Agricultural
College, Guelph.
1465. Cutler, G.H. 1932. Comparison of chamber and field
germination tests of soybeans. J. of the American Society of
Agronomy 24(7):544-50. July. [3 ref]
• Summary: These tests helped to confirm and explain the
current opinion prevailing among soybean growers that
soybean seed germinates better in the field than the chamber
test (in a greenhouse or laboratory) would seem to warrant.

In tests from 1929 to 1931 ungraded Manchu variety
soybeans had a germination rate of 86.09% in the chamber
but only 81.05% in the field. During the same years ungraded
seed of Dunfield variety gave similar results on a limited
number of tests. But 3 strains of Manchu gave significantly
better germination (5.24%) in the field than in the chamber.
Hard seeds germinate poorly. Favorable temperature and
moisture (rainfall) for the 30 days following planting have
a profound effect upon field germination. Address: Purdue
Agric. Exp. Station, Lafayette, Indiana.
1466. Robertson, D.W.; Kezer, A.; Deming, G.W.
1932. Soybeans under irrigation in Colorado. Colorado
Agricultural Experiment Station, Bulletin No. 392. 24 p.
July. [4 ref]
• Summary: Contents: Introduction. Historical. Climatic
requirements. Soybeans under irrigation. Preparation of
seedbed. Method of seeding. Rate of seeding. Date of
seeding. Irrigation. Inoculation of seed. Stage to harvest
soybeans. Harvesting methods. Experimental results at Fort
Collins (variety tests 1923-1926).
Historical: “In Colorado, soybeans were not extensively
grown until about 1923 and for several years after that date.
Due to the fact that other crops furnished protein feeds, their
use on irrigated land has not increased.
“From tests conducted at Fort Collins, Colorado, it was
found that good yields of soybeans could be obtained under
irrigation. The following varieties gave the highest yields:
Yellow-seeded varieties–Minsoy, Wea, Saskatoon. Darkseeded varieties–Soysota and Black Eyebrow. The highestyielding variety was Soysota, a brown-seeded bean. The best
date to plant soybeans proved to be late April or early May.
Twenty-inch rows gave the highest yield of grain per acre.”
Table 1 (p. 8-9) shows: The following varieties were
tested for yield in Colorado, most during the 4 years from
1923 to 1926. Yellow seeded (in descending order of yield):
Wea, Minsoy, Saskatoon, Manchu, Pinpu, Elton Sel., A.K.,
Ito San, Mandarin, Elton, Habaro, Early Yellow, Dunfield,
Midwest, Aksarben. Dark-seeded varieties: Soysota, Black
Eyebrow, Early Brown, Chestnut, Wisconsin Black. Wea
(F.C. No. 1017) gave the best average yields of any yellowseeded variety grown at Fort Collins from 1923-1926. The
average yield of Wea during this period was 25.3 bushels/
acre. Range: 23.2 to 28.2.
1467. Toit, F.M. du. 1932. Factors influencing yield in
soybeans. Farming in South Africa 7(76):135-36. July.
• Summary: “In the Transvaal, particularly, soybeans have
not been grown commercially for any length of time...”
Varieties tested: Brown, and Mammoth. Yields for the variety
Brown ranged from 1,138 to 1,354 lb per Morgen of grain.
Address: 1. Field Husbandry Research Officer, Div. of Plant
Industry.
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1468. González, A. de J. 1932. Cultivo y utilizacion de la
soya como forraje [Cultivation and use of the soybean as
forage]. Revista de Agricultura, Comercio y Trabajo (Cuba)
14(3):5-42. Sept. [12 ref. Spa]
• Summary: Contents: General considerations. Agricultural
history of the uses of soya. Botanical characters. Varieties.
The soil and its preparation. Legume bacteria. Inoculation.
Importance of calcium. Planting soya. Fertilizers. Diseases
and insects (lists many names in Spanish). Other pests. Yield.
Threshing and warehouse rent. Soya and Sudan grass. Soya
and chicharo de vaca. Utilization of the green forage. Making
hay. Silage. Use of the seeds. Food for milk cows. Food for
beef cattle. Food for hogs. Food for horses and mules. Food
for barnyard fowl. Balanced rations. Chemical composition
and digestibility. Summary.
The paper is based in large part on findings of
experiment stations of the United States. Numerous tables
show the return in seed for various varieties, chemical
composition of seed of various varieties, chemical
composition of soy hay (Mammoth variety), and digestible
nutrients of soybeans in the various forms in which they are
used for animal feed. A graph shows the digestible protein
in soy cake as compared with other animal feeds. Address:
Zootecnico, Section of Animal Industry.
1469. Arnold, H.C. 1932. Agricultural Experiment Station,
Salisbury. Annual report, 1930-31. Rhodesia Agricultural
Journal 29(10):795-810. Oct.
• Summary: The section titled “Soya bean variety trials”
states that 23 varieties were tested for hay and seed yields.
Otootan gave the best yields of both hay (3,690 lb/acre) and
seed (825 lb/acre). The other varieties were Herman, Biloxi,
Chiquita, Dixie, Southern, Virginia, Uganda Yellow, Uganda
Black, Soyolk, Tokio, Morse, Brachet [sic, Barchet], Brown,
Mammoth Yellow, Goshen, Black Eyebrow, American
White, George Washington, Laredo, Tarheel, Mammoth
Brown.
The next section, titled “Sunn hemp,” states that this
crop has proved to be a valuable green manure. Two photos
show sun hemp and sunflowers in green manure trials.
Address: Station Manager.
1470. Lothrope, Leon. 1932. Soya beans. Alleged cause
of war in Manchuria and soft pork in Ontario, interest in
Western Canada now centres around growing them on
prairies. Their strong points and weaknesses are recorded
herein. Nor’-West Farmer and Farm & Home (Canada)
51(18):8-9, 29. Oct.
• Summary: Discusses the possibilities of the soybean crop
in western Canada, the value and importance of soybeans
in various countries, their uses, amount of production in the
United States, and the prices which might be expected if
soybeans are grown in western Canada.
“There was something over a million pounds of soya

bean oil imported into Western Canada last year which is
about 35 tank carloads. It is largely used in the manufacture
of soaps, shortening and salad oil. Contrary to popular
opinion, only very small amounts are utilized in paints
and varnishes, due to its slow drying qualities and lack of
hardness...
“It is not surprising, then, that when the National
Government in Great Britain imposed a ten per cent tariff
on soya bean oil, cake and meal imported from foreign
countries, and they are without duty from Empire countries,
that the industries affected would look around for new
sources of supply. Nor is it surprising that Canadian railroad
officials and other business interests would evince some
enthusiasm in the establishing of a new industry in Canada
that has such potentialities as to cause a war in Manchuria
and to be directly responsible for placing the Japanese
Merchant Marine in third place among the nations. If Canada
could ‘horn in’ on such an industry it should be all to the
good.
“This accounts for the visit of a member of the Corn
Exchange, of Liverpool, to Canada in recent months whose
firm deals in soya beans and soya bean products, and owns
large warehouses along the South Manchuria Railway. His
visit was for the express purpose of seeing if Canada could
supply soya beans for the European trade.”
“The Manitoba Agricultural College commenced work
with soya beans fifteen years ago [about 1917]. Professor
Southworth, who is now in England, developed a strain
of Ogema [Ogemaw], known as Manitoba Brown, that
consistently ripens seed at the College and in several other
parts of the West where they have been grown. The only
other strain that has shown much promise in the Prairie
Provinces are selections of Wisconsin Black. Some success
has been obtained with this latter variety at the Dominion
Experimental Farm, Brandon [Manitoba] and by Don Bark of
the C.P.R. [Canadian Pacific Railway] Demonstration Farm
at Brooks, Alta. [Alberta; Brooks is a town located 100 miles
southeast of Calgary]. The three stations mentioned above
are the only ones that report at all favorably on this crop
and we have had communications from most government
institutions in the West... The returns received from the
three Dominion Experimental stations in British Columbia
are neither more nor less encouraging than from the Prairie
Provinces.
“Dr. McRostie of the Manitoba Agricultural College,
who was formerly in charge of all the forage crop work for
Dominion Experimental Farms system, has probably done
as much on the growing of soya beans as anyone, states
that ‘fifteen bushels to the acre is a reasonably good yield
to expect under field conditions in Manitoba with the early
varieties so far developed.’”
“A World Crop: The best argument in favor of
endeavoring to grow soya beans in Western Canada lies
in the fact that it is a world crop and if we can grow it in
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competition with the world as we do wheat it is worth trying
as it will give us greater diversification. The Agricultural
Section of the Winnipeg Board of Trade is making
arrangements to distribute small amount of soya bean seed to
different districts in the Province of Manitoba. They hope to
have in 100 acres next year for a trial. Mostly home grown
seed of the black and brown types will be used.”
A photo shows 5 products that contain soya bean oil or
meal, including Vi-Tone Malt Chocolate Flavor, Domestic
brand Shortening (purely vegetable), MacDowell’s Soy Bean
Flour (Brockville, Ontario), Pearl White Naptha [Naphtha]
Soap, and Jif Flaked Soap.
Note 1. This is the earliest English-language document
seen (March 2000) that uses the word “shortening” to refer to
such a product made from soy oil.
Note 2. This is the earliest document seen (June 2019)
that mentions the soybean variety Manitoba Brown. Address:
Canada.
1471. Becker, R.B.; Neal, W.M.; Dawson, C.R.; Dix
Arnold, P.T. 1932. Soybeans for silage. Florida Agricultural
Experiment Station, Bulletin No. 255. 24 p. Nov. [20 ref]
• Summary: Contents: Review of literature. Plan of
investigation. Presentation of results. Growing the soybeans.
Capacity of the silo. Changes in composition during the
ensiling process. Losses in natural curing into hay during the
summer. Comparative feeding trials. Soybean silage versus
No. 1 alfalfa hay. Palatability of the feeds: Effect of soybean
silage on flavor and odor of milk, Proximate and mineral
contents of feeds used, Consumption of mineral supplements.
Discussion of results. Summary and conclusions.
Acknowledgements. Literature cited.
Two soybean varieties, Otootan and Biloxi, were tested
for use as silage.
“Summary and Conclusions: More protein and mineral
matter and less total digestible nutrients were produced per
acre with soybeans than with corn used as a silage crop.
“A silage of good quality was produced even when the
green soybeans contained as little as 25 percent dry matter.
Putrefactive odors were apparent in the surface spoilage only.
“The principal losses of nutrients in the ensiling process
were of the protein and nitrogen-free extract. The crude fiber
was affected very slightly. Some increase was noted in the
amount of ether extract, due to the ensiling processes.
“Soybean silage required less space, ton for ton, than
corn silage.
“Soybean silage is less palatable than corn silage of
equal quality. The cow’s capacity seems to be about three
pounds of corn silage and three pounds of soybean silage per
hundred pounds live weight. A greater offering resulted in
increased, refusals.
“Measured in terms of No. 1 federal graded alfalfa hay,
2.93 pounds of soybean silage were equivalent to one pound
of alfalfa hay.

“No flavor or odor characteristic of soybean silage could
be detected in the milk.
“The mineral composition of the soybeans varied from
year to year with the amount of rainfall. Soybean silage
contained about four times as much calcium and one and
one-half times as much phosphorus as the corn silage. Even
with the legumes used in the experimental rations, the cows
took additional calcium and phosphorus in the form of bonemeal, the amount taken being greater after the dry season of
1931.”
Note: This is the earliest publication seen (Nov. 2020)
by the Florida Agricultural Experiment Station that mentions
soy. Address: Gainesville, Florida.
1472. McLoughlin, D.E. 1932. Gwelo Municipal
Demonstration Station. Annual report for the Year 1931-32.
Rhodesia Agricultural Journal 29(12):981-93. Dec. See p.
986-87, 989.
• Summary: Trials have been in progress for 3 years at the
Gwelo station [in Southern Rhodesia] to test the suitability
of the soya bean under the conditions of soil and climate
pertaining to the Midlands. The crop must be inoculated with
bacteria to do well since the requisite bacteria do not appear
to occur naturally in any Rhodesian soils. In experiments
at Gwelo between 1930 and 1932, Otootan produced 700
pounds of seed per acre when inoculated, as against 542
pounds per acre without inoculation. There are 200 lb of seed
per bag. Address: Asst. Agriculturist.
1473. Stewart, C.L.; Burlison, W.L.; Norton, L.J.; Whalin,
O.L. 1932. Supply and marketing of soybeans and soybean
products. Illinois Agricultural Experiment Station, Bulletin
No. 386. p. 425-544. Dec. [34 ref]
• Summary: Loaded with statistics, graphs, tables, maps, and
photos, this is one of the best reports on soybeans in America
published to date. Contents: Introduction. The supply of
soybeans and soybean products: Domestic production
of soybeans, production of soybeans in Illinois, soybean
varieties in Illinois, costs and returns in producing soybeans,
imports of soybeans and soybean products (soybeans,
soybean oil meal and cake, soybean oil, net imports,
exports including reexports, export-import balance), import
duties levied on soybeans and soybean products, supply of
soybean oil and competing oils and fats. Consumption of
soybeans and soybean products: Disposition of the domestic
crop, utilization as beans, utilization of soybean oil meal,
utilization of soybean oil (in food and industrial products),
methods of processing soybeans for consumption (expeller,
hydraulic press, solvent extraction), competition from other
oils, distribution of gathered soybeans by uses. Practices
in marketing soybeans and soybean products: Sources of
market information, time of movement, varieties marketed
in different sections of Illinois, selling soybeans for seed,
selling soybeans for industrial uses (the Peoria Plan of
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1928-29, Grange League Federation Exchange of Ithaca,
New York, the Soybean Marketing Association of Illinois
formed in Oct. 1929 {p. 490-91}), selling soybean oil and
oil meal (National Soybean Oil Manufacturers Association
of Chicago). Elements of cost in marketing soybeans:
Marketing mill beans, processing beans, marketing seed
beans, exporting beans. The inspection system and soybean
grades. Special considerations applying to the valuation of
soybeans and soybean products: Use-values of soybeans and
soybean products in feeding, derivative products as factors
in the market valuation of soybeans. Prices of soybeans and
soybean products: Prices of seed beans, prices of soybean
oil, prices of soybean oil meal, use as affected by prices.
Meeting the price risks in marketing. International trade in
soybeans and soybean products. Summary. Literature cited.
Sources of data.
“In Manchuria in 1930 there were 13 districts in which
over 40% of the crop land was devoted to soybeans, the
highest proportion being 65%. The proportions for the
three Manchurian provinces as units were as follows: Kirin
(eastern) 33.2%; Hailungkiang [Heilungkiang] (northern)
30.7%; and Liaoning (southern) 22%.” Some soybeans were
grown in Inner Mongolia.
Illinois was the largest soybean producer in 1924,
followed by North Carolina, Missouri, and Indiana. “Few
soybeans were grown in Illinois previous to 1890, when
J.C. Utter of Mt. Carmel, Wabash county, began production
of this crop. Frank Hurrelbrink of Taylorville, Christian
county, known because of his work with the Hurrelbrink
variety of soybean, started his work in 1897. He has grown
soybeans continuously since that time, experimenting with
many varieties. C.A. Rowe and his father, of Jacksonville,
Morgan county, grew soybeans about 1899. Somewhat
earlier than this the late Ralph Allen of Delavan, Tazewell
county, became interested in soybeans and furnished seed
beans to Illinois farmers as well as to interested persons
in other states, in Hawaii, and in Alaska. C.L. Meharry of
Attica, Indiana, who owns a large tract of land near Tolono,
Champaign county, Illinois, has been an active soybean
grower since 1909. The year following the Meharry venture,
John T. Smith, also near Tolono, began to grow soybeans
on a very limited scale, and in 1921 undertook active
production. During the last decade soybeans have become an
increasingly popular crop on Illinois farms.”
Of the 1915 U.S. soybean crop, 52% of the entire crop
acreage was used for hay, 15% was grazed, 4% was plowed
under, and only 29% was harvested for beans; 18.2% was
used for seed, 0.9% for human food, and 9.9% as beans for
feed.
In 1930 some 11,975,000 bushels of soybeans were
gathered or harvested in the U.S. Of these soybeans, 40.1%
were crushed, 33.6% were used as seed, 23.0% were used
whole directly as feed, 1.7% were ground and used as feed,
and 1.7% were ground and used as food.

From the soybeans crushed in 1930, some 37,200,000
lb of soybean oil were produced. Its four main uses were:
(1) Paint and other industries: Paint and varnish 24.2% of
the total oil, linoleum and oil cloth 10.8%, other uses 9.4.
(2) Soap kettle 22.8%. (3) Edible uses: Oleomargarine
2.0%, lard substitutes 1.3%, other food products 12.8%. (4)
Increased stocks including oil equivalent 16.7%.
In 1930 some 110,000 tons of soybean meal resulted
from crushing. Of this, 76.5% was used in commercial
feeds, 13.6% in other feeds, 0.8% as soybean flour for food,
0.045% as infant and diabetic foods, and 9.0% as other uses
including glue.
Page 460 lists the types and brand names of many
commercial soybean food, feed, and industrial products.
Consumption of soybeans as foods has increased appreciably
since 1930. U.S. food products include chocolate bars
(30% soybean flour), cocoa (up to 60% soybean flour),
sausages (up to 50% soybean flour), bread (7½% soybean
flour), soybean cheese, soybean milk, soybean ice cream,
Soya Cream Biscuits, La Choy Soy Sauce, Soyolk (flour),
V-Zoy, Lektizoy, Zoy Soup, Zoybeans (cooked soybeans),
Bacon and Zoy Beans, Zoy Bouillon, Soy Bean Biscuit,
etc. Canadian food products are: Milqo (soy milk), Vi-tone
(chocolate), Soya Flour, Soyex-Malt-Cocoa Drink, Soyex,
Macaroni.
“In the foreign trade of the United States imports of
soybean oil have appeared since 1910 and of soybeans since
1914. The United States exported domestic soybeans to
Europe in quantity for the first time during the fall of 1931,
more than 2 million bushels being shipped from the 1931
crop.” Address: 1, 3-4. Dep. of Agricultural Economics; 2.
Dep. of Agronomy. All: Univ. of Illinois.
1474. Stewart, C.L.; Burlison, W.L.; Norton, L.J.; Whalin,
O.L. 1932. Supply and marketing of soybeans and soybean
products: Tables 1-19 (Document part). Illinois Agricultural
Experiment Station, Bulletin No. 386. p. 425-544. Dec.
• Summary: Tables show: (1) Value of the soybean crop
in Illinois, 1928-31. (2) Soybean production in selected
countries, average 1909-13, annual 1920-31 (in tons of 2,000
lb). The countries: Manchuria, Korea, Dutch East Indies,
Japan, United States, total for these 5 reporting countries.
(3) Soybean production in the United States by geographic
divisions, 1929. The greatest production was in the “East
North Central” states; 4.977 million bushels comprising 57%
of total U.S. production.
(4) Production of gathered soybeans in selected states
and in the United States, 1922-1931 (thousand bushels).
In 1922 the top six soybean producing states were North
Carolina (1,600), Illinois (812), Ohio (465), Indiana (240),
Virginia (208), and Missouri (165). Total USA: 4,333.
In 1924, Illinois (1,380) passed North Carolina (1,160)
to become the leading U.S. producer. In 1931 the top six
states were Illinois (6,055), Indiana (3,062), North Carolina
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(1,498), Missouri (1,080), Iowa (578), and Ohio (560). Total
USA: 14,917.
(5) Total equivalent solid acreage of soybeans grown
in selected states and in the United States in 1922-1930
(thousands of acres). In 1922 the top 4 states were North
Carolina (224), Illinois (169), Tennessee (154), and Indiana
and Alabama (113, tie). Total USA: 1,226. In 1923 Illinois
passed North Carolina to take first place. In 1930 the top 4
states were Illinois (719), North Carolina (478), Iowa (463),
and Indiana (402). Total USA: 3,758. (6) Yield per acre of
gathered soybeans in selected states and in the United States,
1922-1931 (bushels per acre). In 1922 the U.S. average was
13.8 bushels. Iowa had the highest: 22 bushels. In 1931 the
U.S. average was 15.6 bushels. The top 4 states were Ohio
(20), Indiana (17.8), Illinois (17.5), and Iowa (17).
(7) Proportion of soybean acreage gathered for beans,
cut for hay, and interplanted with other crops, Illinois, 19221931. Gathered for beans rose from 32.1% in 1925 to 55.7%
in 1930. Cut for hay rose from 41.4% in 1922 to 54.4% in
1931. Interplanted with other crops dropped from 20.1% in
1922 to 1.3% in 1931. (8) Production of soybeans in twelve
leading Illinois counties, with rank by years, 1929-1931.
The top four counties were Christian (692,200 bu in 1931),
Champaign, Piatt, and Moultrie. (8A) Soybean varieties in
Illinois: Varieties gaining favor: Illini, Manchu, Dunfield,
Mansoy, Laredo. Holding their own: Ebony, Virginia,
Ilsoy, Peking, Black Eyebrow, Wilson V [Wilson-Five],
Hurrelbrink. Losing favor: Haberlandt, Mammoth Yellow,
Hamilton (Ohio 9035), Ito San, A.K., Midwest.
(9) Varieties of soybean seed offered for sale by growers,
in order of frequency of offers printed in Farm-Bureau
publications, Illinois, 1921, 1925, and 1931. For each year
the varieties are listed under nine crop reporting districts,
and also for the entire state. In 1921 for the entire state,
in descending order of frequency: Midwest, Ebony, A.K.,
Peking, Ohio, Ito San. In 1925: Manchu, Midwest, A.K.,
Ebony, Virginia, Ilsoy, Ohio, Black Eyebrow, Haberlandt,
Peking, Wilson, Ito San. In 1931: Illini, Manchu, Virginia,
Ilsoy, Ebony, A.K., Mansoy, Dunfield, Peking, Wilson,
Midwest, Black Eyebrow, Haberlandt. (10) Average cost
of producing soybean in Illinois and Indiana for specified
periods, 1921-1930. The highest return above computed cost
per acre (profit) is from soybeans gathered for seed using a
combine: $9.55/acre. When soybeans are cut for hay, a loss
usually results.
(11) Imports of soybean oil, soybean oil meal and cake,
and soybeans, United States, 1915-1931. (12) Duties levied
on soybean oil, soybean oil meal and cake, and soybeans
under recent tariff acts, United States, 1909-1930. In 1909
and 1913 all three commodities were on the “Free list.” In
1921 oil the tariff on oil was 20 cents per gallon (2.67 cents
per lb); the other two were free. In 1922 the tariff on oil
was reduced to 18.75 cents per gallon (2.5 cents per lb), the
tariff on soybeans was ½ cent per lb (30 cents per bushel),

and meal was free. In 1930 the tariff on oil was increased to
26.25 cents per gallon (3.5 cents per lb, not less than 45%
ad valorem), the tariff on meal and cake was $6/ton, and the
tariff on soybeans was increased fourfold to $1.20/bushel.
(13) Domestic production of soybean oil and other
vegetable oils from domestic materials, United States,
1912-1931 (thousands of pounds). Statistics are given for
cottonseed oil (the leader by far during the entire period),
peanut oil, olive oil, corn oil, linseed oil, soybean oil, and
total vegetable oil. Soybean oil rose from 751,000 lb in 1922
(the first year for which figures are given) to 39,129,000 lb in
1931. The ranking in 1931 was: Cottonseed oil (1,417,226 x
1,000 lb), linseed oil (203,613), corn oil (113,145), soybean
oil (39,129), peanut oil (13,730), and olive oil (1,509).
(14) Imports of foreign vegetable oils, oil equivalent
being used for oil-bearing materials, United States, 19101931 (thousands of pounds). Statistics are given for soybean
oil, coconut oil and copra, peanut oil, olive oil (edible),
olive oil (inedible, including olive oil foots), palm oil (incl.
palm kernel), linseed oil and flaxseed, all other vegetable
oils and materials, total vegetable oils and materials. For net
soybean oil imports, the earliest figure is 24,784 in 1912; it
peaked at 335,439 in 1918, and had fallen to 4,018 in 1931.
Total vegetable oils and materials imported increased from
440,412 in 1910 to 1,525,114 in 1931.
(15) Exports of soybean oil and five other leading
vegetable oils, United States, 1919-1931 (thousands of
pounds). Statistics are given for soybean, cottonseed,
coconut, linseed, corn, and peanut. The leading export
throughout this period was cottonseed oil. For soybean oil
exports, the figure for the last half of 1919 is 27,715 and fir
1920 it is 43,512. Thereafter the amount exported each year
is very small, rising from 1,944 in 1921 to 5,448 in 1931.
(16) Total production, imports, exports, and net balance
of vegetable oils and animal fats, exclusive of butterfat but
inclusive of fish oils, United States, 1912-1931. (17) Use of
soybeans, by acreage, United States, 1915, 1929, and 1930
crops. The percentages of the entire crop acreage in 1915
are: Hay 52%, grazed 15%, plowed under 4%, and gathered
for beans 29% (of which: Seed 18.2%, human food 0.9%,
and feed 9.9%). In 1930: Hay 56%, grazed 14%, plowed
under 4%, and gathered for beans (11,975,000 bushels) 30%
(of which: Seed 10.5%, crushed or ground 11.5%, and feed
8.0%).
(17A) Commodities in which soybeans or soybean
products are used (p. 460): Food products (USA and
Canadian), feed products, industrial products. (18) Soybean
oil meal produced and imported into the United States,
1922-1930 (tons of 1,000 lb). Domestic production increased
from 3,811 tons in 1922 to 110,000 tons in 1930. Imports
increased from 15,612 tons in 1922 to 55,107 tons in 1930.
Total of domestic production + imports increased from
19,423 tons in 1922 to 165,107 tons in 1930.
(19) Adaptability of soybean oil to use in various
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products (p. 464): The products are: Drying products
(paint, varnish, linoleum and oil cloth, waterproof goods),
soap products (hard and soft soaps), edible products (Lard
compounds, cooking oils {if odor permanently eliminated},
salad oils, fountain drinks, candy, mayonnaise, margarin),
miscellaneous (core oil, printer’s ink). Four levels of
adaptation and a maximum percentage are given for each
use: Probable, inferior, satisfactory, and superior. The two
superior adaptations are paint (to prevent yellowing), and
soft soaps. Note: “The margarin industry was one of the first
to use considerable amounts of soybean oil and at present it
absorbs in the United States approximately 750,000 pounds
annually.”
1475. Stewart, C.L.; Burlison, W.L.; Norton, L.J.; Whalin,
O.L. 1932. Supply and marketing of soybeans and soybean
products: Tables 20-49 (Document part). Illinois Agricultural
Experiment Station, Bulletin No. 386. p. 425-544. Dec.
• Summary: Tables show: (20) Total industrial utilization
of soybean oil and percentages used in specified industries,
United States, 1916-1931. The total pounds used rose from
143.34 million in 1916 to a peak of 335.44 million in 1918,
then fell to a low of 7.53 million in 1924, rising slowly to
35.50 million in 1931. In 1917 (the peak year) soybean oil
comprised 10.3% of all oils used in soap industry. In 1918 it
comprised 4.6% of all oils used in the lard-substitute industry
and 2.6% of all oils used in the margarin industry.
(21) Iodin [iodine] numbers, saponification numbers,
acid numbers, and uses of oils and fats (p. 471). Values are
given for: Chinese tung or wood oil, coconut oil, corn oil,
cottonseed oil, fish oil, linseed oil, palm oil, palm kernel oil,
peanut oil, soybean oil, tallow, whale oil. For soybean oil:
Iodin number 124-148. Saponification number 189-194. Acid
number 2-7. Uses: “Considerable quantities go into paint,
varnish, enamel, linoleum, and waterproofing products. Used
in soaps. Utilized in a large variety of food products. Used in
core oils.”
(22) Utilization of soybeans and soybean products by
amounts, United States, 1930 crop: Beans (bushels)–Feed,
seed, ground (for food {200,000 bu}, for feed), crushed,
total (11.975 million bu). Oil (lbs): Edible purposes
(Oleomargarine {750,000 lb}, lard substitutes {500,000
lb}, other food products {4,750,000 lb}), paint and other
industries (paint and varnish, linoleum and oil cloth, other
uses), soap kettle, increased stocks including oil equivalent,
total (37.2 million lb). Meal (tons): Feed (commercial feeds,
other feeds), food (flour {850 tons}, infant and diabetic foods
{50 tons}), other uses including glue, total (110,000 tons).
(23) Estimated distribution of gathered soybeans
according to use, Illinois, 1926-1931 crops. The four
categories for each year are (with figures for 1931): Used by
oil mill and feed manufacturers (50%), used for seed in state
(22%), used for seed outside state (13%), used for feed on
farm (15%).

(24) Extent to which soybeans came from local sources
or were shipped in from outside the locality, and extent to
which beans sold went to local purchasers or were shipped
out of the locality, 151 identical country elevators and local
seed dealers, Illinois, 1930 and 1926 crops. (25) Soybeans
purchased by 151 country elevators and local seed dealers,
Illinois, 1931 crop. Gives figures for 10 crop reporting
districts. (26) Proportion of soybean crop leaving growers’
hands that was out of their hands by middle of November,
December, and January, Illinois, 1922-1932 (crop storage).
Typically about 60% (range 30-70%) was out of their hands
by Jan. 15.
(27) Estimated proportion of soybean seed shipped
out of the locality by wholesale dealers and jobbers before
specified dates in January, selected states and United States,
1919-1931 crops. The states are: Illinois, Indiana, Missouri,
and North Carolina. For the USA, 38.9% on average had
been shipped by Jan. 26. (27A) Soybean varieties marketed
in different sections of Illinois, 1926 crop (11 localities) and
1930 crop (13 localities). The leading varieties of soybeans
marketed in Illinois are Illini, Manchu, Midwest, A.K.,
Virginia, and Ebony.
(28) Estimated costs (cents per bushel) of handling
soybeans for all purposes by 166 identical country elevators
and local seed dealers, Illinois, 1930 and 1931 crops. For
9 crops reporting districts gives the percentage recleaned
(23-30%) and the costs of recleaning and other costs. (29)
Costs of handling soybeans other than cleaning by identical
country elevators and local seed dealers in leading producing
counties, Illinois, 1926, 1930, and 1931 crops. Costs 3.2 to
4.4 cents per bushel.
(30) Costs of raw materials and other items of soybean
oil production, United States and selected foreign countries,
1923-1924 (per bushel of soybean crushed). The foreign
countries are Manchuria (All Manchuria, Dairen only),
Japan, Great Britain. The total cost is lowest in all Manchuria
(6.26 cents) and highest in the USA (10.21 cents). (31)
Estimated cost of handling soybeans used mainly for seed,
151 identical country elevators and local seed dealers,
Illinois, 1926 and 1930 crops. (31A) Cost per bushel of
moving soybeans from central Illinois on board boat at New
Orleans [Louisiana], 1931 crop.
(32) Carloads of soybean federally inspected in leading
soybean producing states, 1928-1932. The states are Illinois,
Missouri, Indiana, North Carolina, Ohio, and Virginia. The
most carloads were inspected in Illinois (in Peoria (2,412)
and Chicago (1,284)). (33) Federal grade requirements for
yellow, green, brown, black, and mixed soybeans (Grades
1-4 plus sample grade and Extra No. 1).
(34) Digestible nutrients in feed products of soybeans
(soybean hay, seed, straw, seed and straw, oil meal; incl.
yield per acre and digestible protein). (35) Digestible
nutrients in soybean oil meal and other protein feeds (Incl.
linseed meal {old process}, cottonseed meal {41%}, gluten
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meal, wheat middlings, wheat bran, tankage). Only tankage
has a higher “feeding value” than soybean meal. (36) Total
gross value of products obtained from a bushel of soybeans
at different prices of oil and meal. Gives figures when the
price of a pound of soybean oil ranges from 2½ cents to 10
cents per pound, and the price of meal ranges from $15 to
$40 per ton.
(38) Average farm prices of soybeans by seven selected
crop reporting districts, Illinois, January-May, 1925-1931.
The average price over the years ranges from $1.70 to $2.07
per bushel. The lowest price in one year was $0.97/bu in
1931 in Champaign. (39) Average monthly farm prices
of soybeans in three crop reporting districts important in
soybean production, Illinois, October-June, 1925-1930 crops.
The price is always lowest in October and highest in June. So
storage pays.
(40) Average prices paid to producers for soybeans
by 151 identical country elevators and local seed dealers,
Illinois, October-July, 1930 and 1926 crops (Dollars per
bushel). (41) Average yearly wholesale selling prices of
soybean seed, selected markets; quotations given for first
five months of the following year, 1919-1931 crops. The
places are: Chicago, Illinois; Louisville, Kentucky; Kansas
City, Missouri; Minneapolis, Minnesota; and Baltimore,
Maryland. The average price of the ten year period at various
cities ranged from $2.25 (Baltimore) to $2.80 (Minneapolis).
Prices were highest in 1920, lowest in 1932.
(42) Retail selling price of good-quality soybean seed
in selected states, March-May, 1926-1932. The states are:
Illinois, Indiana, Iowa, Kentucky, Missouri, Ohio, Tennessee.
(43) Average prices paid to producers for thresher-run
soybeans and average wholesale and retail selling prices,
Illinois, 1925-1931 crops. Prices were highest in 1925,
lowest in 1930. In 1925 the average price paid to farmers
was 63.6% of the retail price, and the average wholesale
price was 90.9% of the retail price.
(44) Average advertised price of soybean seed offered
for sale by producers, by varieties, Illinois, March-June
1920-1930. The varieties are: Illini, Manchu, A.K., Midwest,
Ebony, Virginia, Wilson, Black Eyebrow, Peking, Ito San,
Ilsoy, Haberlandt, Ohio, Dunfield, Mansoy.
(45) Exports of soybeans from eight selected exporting
countries, 1923-1930. Gives figures (1,000 lb) for total,
China, Japan incl. Chosen [Korea], and Netherlands. (46)
Imports of soybeans into selected countries 1913, and 19191931. Gives figures (1,000 lb) for total, Denmark, Japan incl.
Korea, France, Germany, Netherlands, United Kingdom,
United States. Figures in footnote for Sweden and Italy. The
leading importers are now Germany, Denmark, and United
Kingdom.
(47) Imports of soybean oil into seven selected
countries, 1913 and 1919-1931. Gives figures (1,000 lb)
for total, Denmark, Japan (incl. Chosen), France, Germany,
Netherlands, United Kingdom, United States. Gives figures

in footnote for Algeria, Austria, and Sweden. (48) Exports
of soybean oil from eight selected countries, 1913 and 19191931. Gives figures (1,000 lb) for total, China, Denmark,
Japan incl. Chosen, France, Germany, Netherlands, United
Kingdom, United States. Figures in footnote for Algeria,
Sweden, Austria, and Italy.
(49) Exports of soybean cake from Manchuria as a
whole and from the port of Dairen, with destination of bean
cake from Dairen, 1926-1931 (tons of 2,000 lb). Exports
from Dairen to Japan, Korea, Europe, United States, China,
Other destinations.
1476. Stewart, C.L.; Burlison, W.L.; Norton, L.J.; Whalin,
O.L. 1932. Supply and marketing of soybeans and soybean
products: Figures (Document part). Illinois Agricultural
Experiment Station, Bulletin No. 386. p. 425-544. Dec.
• Summary: Figures show: (1) Shaded map–Percentage of
cultivated acreage in soybeans in Manchuria and in adjacent
provinces of Inner Mongolia [both part of China]. The
percentages for the three Manchurian provinces are: Kirin
(eastern) 33.2%, Hailungkiang [Heilungkiang] (northern)
30.7%, and Liaoning (southern) 22%. (2) Bar chart–Average
acreage and value of soybeans compared on a percentage
basis with selected harvested crops, Illinois, 1929-1931. The
main crops are corn, oats, all wheat, and tame hay. Soybeans
comprise only about 3.1% of total acreage and value.
(3) The soybean plant (Soja max) at two stages of
growth (photos). (4) Shaded map–Percentage of farms in
the principal soybean producing areas in the United States
growing soybeans, by counties, 1929. “Nearly all the
soybeans grown in the United States in 1909 were found in
the southern states.” By 1919 “soybeans had considerable
prominence in New England and in Texas, Oklahoma, New
Mexico, Arizona, Colorado, Utah, Idaho, and Montana.
(5) Dot map–Acreage of soybeans grown in principal
soybean producing areas in the United States, by counties,
1929. Most soybeans are grown east of the Meridian 100. In
the South, they are typically planted in a row alternating with
a row of some other crop. (6) Dot map–Acreage of soybeans
grown in principal soybean producing areas in the United
States, by counties, 1924. In 1924 there was less acreage
in the important regions of soybean production. (7) Dot
map–Production of gathered soybeans grown in principal
soybean producing areas in the United States, by counties,
1929. “No state gathered as much as 50,000 bushels of
soybeans in 1909. Two states, Virginia and North Carolina,
produced more than 100,000 bushels in 1919, and the latter
approached 500,000 bushels. By 1924 four states, Illinois,
North Carolina, Missouri, and Indiana, produced more than
500,000 bushels and two states, Illinois and North Carolina,
produced more than 1,000,000 bushels each. By 1929 Iowa
was producing 500,000 bushels, Indiana 1,000,000 bushels,
and Illinois 3,250,000 bushels.”
(8) Graph of production of gathered soybeans in
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six leading states, 1924-1931 crops. The states, listed in
descending order of their production in 1931, are: Illinois,
Indiana, North Carolina, Missouri, Iowa, Ohio. (9) Graph
of total equivalent solid acreage of soybeans in five leading
states, 1922-1930 crops. The states, listed in descending
order of their acreage in 1930 are: Illinois, North Carolina,
Missouri, Indiana, Tennessee. (10). Map of acreage, yield,
and production of soybeans in Illinois, by crop reporting
districts, average of 1929-1931 crops. Gathered: 48.6%. Cut
for hay: 51.4%. Yield: 17.2 bu/acre.
(11) A field of soybeans cut with a binder and threshed
with a regular grain thresher (photo). This method makes
straw available for feeding. (12) Harvesting soybeans with
a combine (photo). “The combined harvester and thresher,
or combine, has made great headway since 1927 as a means
of harvesting the soybean crop, especially in Illinois.” This
method of harvesting is usually less expensive that the use of
both binders and threshing machines.
(13) A large barn and other farm buildings covered with
paint containing 25% soybean oil. The paint was not tacky,
and was holding up well after one year. (14) Equipment and
supplies in soybean paint tests.
(15) Four soybean crushers of the expeller type. The
oil is removed by pressure under very high heat. (16) Filter
presses used after the expeller-type crusher. The oil goes
through a filtration process to clarify it. (17) Four pie charts
showing proportion of gathered soybeans utilized for seed,
feed, and crushing in the United States and Illinois, 1926 and
1930 crops. In 1930 in the USA and Illinois: Crushed: 38%
/ 52%. Seed: 35% / 37%. Feed: 27% / 11%. A rapid increase
in crushing (and decrease in percentage used for seed) took
place between 1926 and 1930, and Illinois emerged as the
leading state.
(18) Four bar charts showing monthly movement
of soybeans by local handlers in Illinois, 1920 and 1926
crops. The four graphs show: Purchased locally, shipped in,
shipped out, and sold locally. (19) Map of Illinois showing
areas served by six leading receiving markets for soybeans
produced in Illinois, determined mainly by freight costs.
Illinois is well supplied with crushing mills. (20) Terminal
storage elevator at Peoria, Illinois, used by the Soybean
Marketing Association for the storage of soybeans (photo).
(21) A ship loaded with soybeans for export movement.
Shows the first cargo of soybeans exported from Illinois by
way of the Great Lakes. This cargo of 205,000 bushels left
Chicago during April, 1932. (22) Soybean meal being fed to
beef cattle (photo). (23) Graph of the average price of five
soybean varieties in Illinois, 1921-1930 crops: The varieties
are Virginia, Midwest, Manchu, Ebony, and A.K. Prices
dropped during this time. (24) Graph of prices of soybean
oil and four other leading vegetable oils at New York, by
months, 1920-1932. The other four are linseed oil, corn oil,
coconut oil, and cottonseed oil. Prices dropped during this
time. (25) Four graphs showing the price of soybean oil

compared prices of four other leading vegetable oils at New
York, by months, 1920-1932. The other four are the same
as above. (26) Graph of prices of soybean oil and five other
leading vegetable oils at important milling centers, 19281932. Peanut oil is included. Linseed oil was generally the
highest in price and cottonseed oil the lowest. (27) Graph of
prices of soybean oil at Dairen (Manchuria), Hull (England),
and New York, 1919-1932. The price was lowest at Dairen
and highest at New York. (28) Graph of prices of soybean oil
meal and two other leading vegetable meals at Chicago, by
weeks, April 1931 to Aug. 1932. The other two are linseed
meal and cottonseed meal. Linseed meal was generally the
highest in price and cottonseed meal the lowest. (29) Graph
of prices of soybean oil meal at five important markets, by
weeks, April 1931 to Aug. 1932. The markets are Boston
[Massachusetts], Minneapolis [Minnesota], Kansas City and
St. Louis [Missouri], and Chicago [Illinois]. The price at
Chicago is generally the lowest.
1477. Edwards, Thomas Isaac. 1932. Relations of
germinating soybeans to temperature and length of
incubation time. PhD thesis in biology/botany, Johns
Hopkins University, Baltimore, Maryland. Summarized
in Quarterly Review of Biology 7(4):428-43, and Plant
Physiology 9:1-30. [55 ref]
• Summary: The optimal temperature for germination
of Black Eyebrow soybeans is 33.0 to 36.5ºC. Address:
Maryland.
1478. Toit, F.M. du. 1932. Soy beans in the Union. Union of
South Africa, Department of Agriculture, Bulletin No. 107.
22 p. Also published in Afrikaans as “Sojaboontjies in die
Unie,” in Unie van Suid-Afrika, Departement van Landbou,
Pamflet No. 107. [8 ref]
• Summary: Contents: Introduction. Origin of the soybean
and its history in world commerce. Description and
climatic requirements. Soil requirements. Cultural methods.
Harvesting soy beans for hay. Harvesting soy beans for
grain. Threshing. Storage. Soy bean varieties in the Union
(grown at the present time). Value of soy bean products in
commerce. Value of soy bean on the farm. Diseases of the
soy bean. Conclusions. Literature cited. Acknowledgments.
In 1910 there was a serious effort on the part of
certain soap manufacturers to establish the soybean as a
commercial crop in South Africa. In that year, seed was
distributed amongst farmers, particularly in Natal. Due to
unremunerative prices for the grain, the crop has been grown
in Natal since that time particularly for hay and forage
purposes.
During 1927 the London price for soy beans was in
the neighborhood of £12 per ton and this was influential in
stimulating renewed interest in the crop in South Africa.
Soy bean varieties in the Union (p. 16-17): “At different
experiment stations in the Union of South Africa, we have
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records of some 50 varieties which have been tested up to
the present time... The following table [p. 17] gives some
of the chief characteristics of the 10 [sic, 8] most important
varieties so far tested in this country:–American Eyebrow,
Morse, American White, Mammoth, Brown, Chinese White,
Haberlandt, A.K.” For each variety is given the name, growth
habit, height, seed colour, flower colour, days to maturity
(Natal, Transvaal), oil content (analyses made in England),
yields of hay in pounds and grain in bags per Morgen (Natal,
and Transvaal–4 year average).
Photos show: (1) A field of soy beans at the Cedara
School of Agriculture. (2) Soy bean roots (against a black
background) showing the distribution and size of nodules.
(3) Mammoth variety soy beans planted in November,
1928. Photographed 15th March 1929. Peoria University
Experimental Farm. (4) Pods of a non-shattering strain
of “Mammoth” soy bean. Photographed against a black
background four months after plants were pulled. (5) A
man (wearing suspenders and a hat) standing in a field
of soybeans holding a measuring pole in March 1930 at
Pretoria University Experimental Farm. The soy bean variety
Mammoth is to the right of the pole and Brown is to the left.
Address: M.Sc., Research Officer, Field Husbandry Section,
Div. of Plant Industry.
1479. Radford, Floyd. 1932? Re: Planting soy beans on Ford
farms. Letters to Ford employees involved with planting
soybeans. 5 p. Undated. Handwritten.
• Summary: We will treat these 5 documents as one entry,
since some are unsigned and all are undated. They were
probably written in about 1932. (1) Crop trials. Seventeen
plants are listed alphabetically in a table, with the same
information given for each that is given for soy beans: No.
of acres 1931: 200. Variety selected: Manchu. Average
seed required per acre: ½ bu. [30 lb] to 35 lbs. When to
plant: May 15-30. How to plant: 1-3 inches deep, every 1820 inches, in rows 30-36 inches apart. Proper soil: Loam
worked well. Harvest date (approximate): 105 days, Sept.
1st. Average yield per acre: 16 bushels, 1 ton hay. Pounds per
bushel: 60.
(2) “Soy Bean. Seed should be ordered now for orchard
& farm. We have 3,000 bu. seed on hand. This will plant
4,500 acres of the 10,000 available land: Macon 2,000 acres,
Cherry Hill 1,000, Belleville 2,500, Dearborn 2000, Joe
1,000. Also Tecumseh and Harrison.”
(3) Soy beans. Seed on hand will plant 5,000 acres. But
8,000 acres are available. Macon 2,000; Dearborn 1,500;
Cherry Hill 1,000; Belleville 2,500; Joe 1,000. “To plant this
amount of acres it will be necessary to purchase 2,200 bu. of
additional seed at $0.50 per bu. = $1,100. Is this O.K.–Can
we order seed?
(4) “Note: Have just received a report from Michigan
State Agricultural College that they have had much better
results in the last two years all over the state with Manchu

Soy bean than with the Early Brown which they previously
recommended. Floyd.”
(5) Departmental communication. Soy beans. 19,568
lbs of oil sold for $0.56 per lb = $1,095.81. 55 tons of cake
worth $26.00 per ton = $1,430.00. Total worth: $2,525.81.
Less cost of pressing 2,372 bu @ $0.3984 per bu = $945.03.
Net: $1,580.76 or $0.666 per bushel of soybeans. [Note: 148
acres yielding 16 bu/acre would produce about 2,372 bushels
of soybeans].
Courtesy of Henry Ford Museum & Greenfield Village
Archives (Dearborn, Michigan).
1480. Field, Ada M.; Alexander, B.H.; Sylvanus, E.B.
1933. Soy-bean paste as an emulsifying agent. Science
77(1986):91. Jan. 20. [1 ref]
• Summary: This is a cooked paste made from sifted, finely
ground flour, freshly milled from whole soybeans of the
Mammoth Yellow variety. “Soy-bean paste as an emulsifying
agent in salad dressing has several merits. Among these
are: 1. low cost, 2. ease of shipping and storing the beans,
3. heat sterilization of paste immediately before use, 4. the
incorporation of rather a large volume of liquid for a given
viscosity...”
The proteins of the soya-bean and not the lecithin appear
to be the chief stabilizing factor. Address: Univ. of California
at Los Angeles.
1481. Briggs, George M. 1933. Soybeans and other
supplementary feed crops. Wisconsin Agricultural College,
Extension Service, Special Circular. Jan. 4 p.
• Summary: Most farmers prefer hay made from alfalfa
or clover. But when these are not sufficient or available,
soybeans make a good annual hay. The Manchu, Illini,
and Wisconsin Black are considered the best varieties for
Wisconsin soils. Soybeans are adapted to and thrive on many
soils. Their planting requires no new machinery. Suggestions
and precautions for planting are given. Soybean hay is
harvested and cured like any other hay. The use of the crop in
mixtures (with corn for silage, or with oats, sudan grass, or
millet) is discussed. Address: [Madison] Wisconsin.
1482. Andrews, W.B. 1933. Nitrogen fixation by soybeans
(Abstract). Proceedings of the Annual Convention of the
Association of Southern Agricultural Workers 34:70. 34th
annual convention. Held 1-3 Feb. 1933, New Orleans,
Louisiana.
• Summary: “Experiments were conducted in the greenhouse
and in the field to determine the relative nitrogen fixing
capacity of Laredo, Mammoth Yellow, and Otootan varieties
of soybeans as measured by the quantity of nitrogen (1) in
the roots, (2) in the tops, and (3) the yield of tops on good
and poor soil and with good and poor strains of nodule
bacteria.”
“On the poor limed soil (slightly acid after liming)
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Mammoth Yellow produced 773 pounds more tops per acre
and 26 pounds more nitrogen than the Laredo. The Otootan
produced 1,204 pounds more tops than the Laredo. On good
soil there was little difference in Laredo and Mammoth
Yellow, while Otootan produced 1,289 pounds more tops and
34 pounds more nitrogen than the Laredo. This indicates that
a varietal difference in nitrogen fixing capacity exists, and
that it is masked on fertile soil.” Address: Mississippi Agric.
Exp. Station [State College, Mississippi].
1483. Culbertson, C.C.; Hammond, W.E.; Thomas, B.H.
1933. Salt, minerals, tankage, soybeans, soybean oilmeal
and yeast for fattening spring pigs. A.H. Leaflet [Animal
Husbandry], Iowa Agricultural Experiment Station,
Cooperative Extension Service No. 142. 8 p. Feb. [2 ref]
• Summary: This is a mimeographed leaflet. Contents:
Introduction: “A good many swine feeders are wondering
if it is an economical practice these days to feed a protein
supplement along with the corn grain to growing and
fattening pigs on rape pasture. The supply of corn has been
plentiful and the price surely has been low during the past
year. Is it a paying proposition under these conditions to feed
a high class protein supplement along with the corn and salt
or corn and minerals to growing and fattening pigs on rape
pasture? If we do feed a protein supplement what shall it
be?”
“A good many of us have soybeans available. How
does this home-grown protein feed compare with some
of our other well known protein feeds such as meat meal
tankage?... Is soybean oilmeal, the residue after the oil
has been removed from the soybeans, a more satisfactory
grain balancer for the growing and fattening pigs than the
soybeans?”
The allotment and rations fed on rape pasture were:
Series I
1. Salt–Shelled corn self fed plus barrel salt self-fed.
2. Minerals–Shelled corn self fed plus Mineral Mixture
A self-fed. Mineral Mixture A: Salt 20 pounds; limestone,
ground, 40 pounds; bone meal, special, 37.95 pounds; iron
oxide, 2 pounds; copper sulphate, 0.03 pound; potassium
iodide, 0.02 pound; total 100 pounds.
3. Meat meal tankage
4. Meat meal tankage or soybeans
5. Soybeans
6. Meat meal tankage–soybeans
7. Soybean oilmeal
8. Soybean oilmeal with minerals
9. Meat meal tankage–soybean oilmeal
Series II
10. Corn–oat mixture dry
11. Corn–oat mixture soaked
12. Corn–oat mixture soaked and fermented
The feeds and methods of feeding described. (Manchu
soybeans were used. These beans carried approximately

17% oil. The soybean oilmeal was an expeller process meal
carrying 42% of protein). Chemical studies made on certain
of the individual pigs. Comments.
Tables: (1) Salt, minerals, protein supplements and
yeast for fattening spring pigs. (2) Hardness of body fat
produced: For each lot is given: Weight on day slaughtered.
Cold dressed weight (during the dressing procedure a 250
lb. live hog is reduced to 180 lbs. dressed). Iodine number of
back fat sample. Depth back fat over last thoracic vertebra
(inches). Lot 5, Soybeans, has the highest average iodine
number (82.13) and thus the softest pork fat. Lot 7, soybean
oilmeal, has a low average iodine number (74.46) and this
hard pork fat.
Note: The oil contained in whole soybeans is clearly
the cause of pigs with undesirable soft carcasses. However
feeding pigs soybean oilmeal, which is expensive at this
time, is not cost effective. Lot 2 was the most profitable,
$2.51 per pig. Address: Iowa Agric. Exp. Station, Animal
Husbandry Section, Ames, Iowa.
1484. Megee, C.R.; Dunton, H.L. 1933. New soybean
varieties tested. Michigan Agricultural Experiment Station,
Quarterly Bulletin 15(3):152-53. Feb.
• Summary: “Soy bean variety tests conducted during the
past 10 years have shown that Manchu and Ito San varieties
deserve first consideration for Michigan conditions.” Here
these two stalwarts are tested against Mukden, Mammoth
Yellow, Illini, and Dunfield for yields of both hay (Sept. 1,
Sept. 22) and seed. Address: Section of Farm Crops.
1485. Robertson, D.W.; Lute, A.M. 1933. Germination of
the seed of farm crops in Colorado after storage for various
periods of years. J. of Agricultural Research 46(5):455-62.
March 1. [10 ref]
• Summary: Table 1 shows that the soybean variety
Wisconsin Black was grown in the years 1923 and 1924.
Table 4 (p. 459) shows that Wisconsin Black soybeans
(2 crops tested) had 100% germination the 1st year, 101.1%
germination the 2nd year,
93.0% the 3rd year,
86.6% the 4th year,
90.1% the 5th year,
83.6% the 6th year,
61.2% the 7th year, and
48.1% the 8th year, which is the last year given.
Address: 1. Assoc. Agronomist; 2. Seed Analyst. Both:
Colorado Agric. Exp. Station.
1486. Ford News (Dearborn, Michigan). 1933.
Experimenting with the soy bean. 13:49-51. March.
• Summary: “During the first year [1931] the land planted
in soy beans near Dearborn amounted to about five hundred
acres. During 1932 it was increased to 8,200 [acres], all of
which were devoted exclusively to this product [crop].
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“The crops produced here do not compete with any
market crops, since the greater part has been put through the
distillation plant of the Ford chemical laboratory and much
of the soy bean oil is being used in the paint shop at the
Highland Park plant of the Ford Motor Company.”
“Experiments undertaken with the soy bean have
developed a product [later called soy plastics] that can be
moulded to shape and used in manufacturing small parts of
the Ford car. A synthetic resinous product produced from
the oil is being used as a body for paint. It is expected that
this will result in a more durable and beautiful finish when
experiments are complete. More than 150 different tests have
been made to find uses for the bean product.”
Research by others, worldwide, has shown that soybean
oil can be and has been used in manufacturing processes.
“Glycerine, explosives, enamels, varnish, waterproof goods,
linoleum, paints, soaps and printing inks have been made
with it. The residue after the removal of the oil is fabricated
into cellulose, rubber substitute and countless other
substances useful in manufacturing.”
A brief history of the soybean, a native of Eastern
Asia, is given. “The soy bean in its cultivated form was
first introduced into the United States in 1804 when seamen
brought seeds which were planted in Pennsylvania.”
“There are more than three thousands kinds [varieties]
of soy bean. The object of the technicians is to discover the
species most suitable to the various uses to which the product
is put. Soil has much to do with variety of product. It has
been found that a poor soil makes for a higher oil content,
and a rich soil produces a bean rich in protein. A continuous
process for extracting oil from the bean has been developed
at Dearborn. By its means the solvent used in extracting the
oil may be used again and again, cheapening the resultant
product.”
Two sidebars on the first page of this article contain
quotations from statements by Henry Ford: “For a long time
now I have believed that industry and agriculture are natural
partners and that they should begin to recognize and practise
their partnership. Each of them is suffering from ailments
which the other can cure. Agriculture needs a wider and
steadier market; industrial workers need more and steadier
jobs. Can each be made to supply what the other needs? I
think so.
“The link between is Chemistry. In the vicinity of
Dearborn we are farming twenty thousand acres for
everything from sunflowers to soy beans. We pass the crops
through our laboratory to learn how they may be used in the
manufacture of motor cars and thus provide an industrial
market for the farmers’ products.”
Ford hoped to conserve non-renewable resources and
prevent deforestation. “I foresee the time when industry
shall no longer denude the forests which require generations
to mature, nor use up the mines which are ages in the
making, but shall draw its raw material largely from the

annual produce of the fields. The dinner table of the world
is not sufficient outlet for the farmer’s products; there must
be found a wider market if agriculture is to be all that it is
competent to become. And where is that market to be found
if not in industry?
“I am convinced that we shall be able to get out of
yearly crops most of the basic materials which we now get
from forest and mine. That is to say, we shall grow annually
many if not most of the substances needed in manufacturing.
When that day comes, and it is surely on the way, the farmer
will not lack a market and the worker will not lack a job.
More people will live in the country. The present unnatural
condition will be naturally balanced again. Our foundations
will be once more securely laid in the land.”
Contains 12 photos, including: (1) A soybean plant
(hanging upside down) grown at Cherry Hill, near Dearborn,
bearing 300 pods. (2) A jar labeled “Manchu soy bean,
Michigan grown, Ford Farms–1931.” (3) A student in
the Edison Institute experimenting with soy bean oil in
a chemistry laboratory. (4) Several rows of soybeans
labeled “C-132 Manchu Frost-Pan Control.” (5) An
Edison Institute student using an ingenious hand-pushed
cultivator to cultivate a tract of soy bean plants shown in
(4) above. (6) A jar of “soy bean oil meal.” (7) A huge field
of soy beans in Macon, Michigan. (8) Four tractor-driven
combines harvesting a large, experimental plot of soy beans
at Dearborn. (8) Whole soybean plants being fed into a
miniature thresher from the left. (9) Soybean seeds coming
out on the right.
Note 1. This is the earliest document seen (June 2011)
published by the Ford Motor Co. concerning its cultivation
and varietal testing of soybeans. Note 2. It is not clear who
planted or owned the 500 acres of soybeans grown near
Dearborn in 1931. It was probably Ford because of the
clue given on the label of the jar noted above; however the
soybeans would have had to be planted in the spring of 1931
and Ford had not decided to focus on soybeans until Dec.
1931. Moreover, in May 1935 R.H. McCarroll, a chemist at
the Ford Motor Co. in Dearborn, stated at the First Dearborn
Conference of Agriculture, Industry, and Science: “Our large
scale work on these beans started in 1932 with the planting
of 8,000 acres. About 300 varieties have now been tried on
our experimental farm.”
Note 3. This is the earliest document seen (June
2011) concerning Henry Ford’s work with plastics that
contained soy protein. These plastics were typically made by
incorporating soybean flour in phenol formaldehyde plastic.
Note 4. This is the earliest document seen (Oct. 2017)
concerning the use of soy oil to make a synthetic resin–for
use as body for automotive paint/enamel.
Note 5. This is the earliest document seen (June 2011)
stating that paints made with soybean oil were being used on
Ford cars.
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1487. Godbey, E.G.; Kyzer, E.D.; Clyburn, T.M. 1933.
Green soybeans, alfalfa, and permanent pasture as forages
for fattening hogs. South Carolina (Clemson) Agricultural
Experiment Station, Bulletin No. 289. 16 p. March.
• Summary: Introduction: “Previous feeding tests at the
South Carolina Experiment Station and other stations have
shown that soybeans furnish excellent summer grazing.”
Conclusions: “1. Hogs fed corn and fishmeal free-choice
on green soybeans made faster and cheaper gains than hogs
in dry lot.
“2. A 2½ per cent ration of corn and fishmeal fed to hogs
grazing green soybeans produced slow, unprofitable gains
and carcasses that were decidedly inferior in quality.
“3. When green soybean forage was grazed, hogs fed
corn and fishmeal free-choice made faster and cheaper gains
than those full-fed corn.
“4. Biloxi-soybeans were slightly better than Otootan
soybeans when judged by the rate and cost of gains made by
hogs grazing them.
“5. Hogs grazing green soybeans and fed a limited ration
of corn and fishmeal for the first part of the fattening period
and the same ration free-choice for the last part of the period
made slower but cheaper gains than when fed free-choice for
the entire period.” Address: 1. Assoc. Animal Husbandman,
Clemson, South Carolina.
1488. Arnold, H.C. 1933. Salisbury Agricultural Experiment
Station. Annual report, 1931-32. Rhodesia Agricultural
Journal 30(6):475-500. June.
• Summary: The main object of these soya bean variety trials
was “to obtain strains which, owing to their large quantities
of vegetative growth, will be suitable for use as hay silage
or green manure.” The best yields (in lb/acre) were obtained
from the following varieties: Otootan (3,970 hay; 1,204
seed), Selection No. 6 (one of the new varieties, 3,840 hay;
1,280 seed), Selection No. 10 (3,520 hay; 1,254 seed) and
Nyasaland Black (3,160 lb/acre). Soyolk, a yellow-seeded
variety used in the United Kingdom for the manufacture of a
number of foods [such as whole soya flour], was also tested
(1,576 hay; 596 seed). “The Herman [2,360 hay; 1,166 seed]
is the only yellow-seeded variety whose seed production
approaches that of the black-seeded kinds, but it is doubtful
whether the five or six bags per acre which it produces could
be grown at a profit...” Address: Manager, Salisbury Agric.
Exp. Station.
1489. Boletin de Agricultura y Trabajo (Nicaragua
Ministerio de Agricultura y Trabajo). 1933. Soya o soja
(Soja Híspida Moench) [Soya or soja]. 5(48):19-20. June.
2nd Series. [Spa]
• Summary: Contents: Introduction and history of the
soybean (“it is also called ‘soya’”), with its extension in the
United States. Climate. Soil. Fertilizer. Inoculation. Varieties
widely cultivated in the USA (Biloxi, Peking, Virginia

and Wilson Five for hay and ensilage. Ito-San, Manchu,
Mandarin, and Tokio [Tokyo] for seed. Hahto for use as a
food legume at the table {legumbre de mesa}). Uses of the
plant: Green manure, forage, pasture (pastaderos), hay, green
forage. Food products made from the seeds: Flour, oil, soy
sauce, cooked whole soybeans, coffee substitutes, soups,
soybean roasts or steaks (soyas asadas), porridge or mush,
soymilk (leche vegetal), condensed soymilk, fresh soymilk,
casein, confections, soy cheese (tofu; fresh, dry, smoked, or
fermented; queso fresco, seco, ahumado, fermentado).
Food products: Dry soybeans (semillas secas) are used
to make soy sauce (salsa de soja), cooked soybeans (sojas
cocidas), coffee substitutes (sustitutos del cafe), soups
(sopas), roasted soybeans (soyas asadas), porridge / pap
(gacha), vegetable milk [soymilk] (leche vegetal), condensed
milk (leche condensada), fresh milk (leche fresca), casein
(caseina), confections or sweets (dulces), and soy cheese
([tofu] fresh, dried, smoked, or fermented {fresco, seco,
ahumado, fermentado}), and green vegetable soybeans
(semillas verdes) are cooked and canned or served in salads.
Enemies of the soybean.
Note 1. This is the earliest document seen (Feb. 2009)
concerning soybeans in connection with (but not yet in)
Nicaragua.
Note 2. This is the earliest Spanish-language document
seen (Oct. 2011) that mentions fermented tofu, which it calls
queso fermentado.
Note 3. This is the earliest Spanish-language document
seen (Oct. 2011) that mentions roasted soybeans / soynuts,
which it calls soyas asadas.
Note 4. This is the earliest Spanish-language document
seen (June 2009) that uses the term semillas verdes to refer to
green vegetable soybeans.
Note 5. This is the earliest Spanish-language document
seen (Nov. 2014) that mentions a meat alternative, which it
calls soyas asadas (soybean roasts or steaks).
1490. Ryerson, Knowles A. 1933. History and significance
of the foreign plant introduction work of the United States
Department of Agriculture. Agricultural History 7(3):110-28.
July. See p. 126-27. [7 ref]
• Summary: Contents: Introduction. Introduction activities
important in colonial period. Early federal period. Influence
of Henry L. Ellsworth. Pre-Civil War period. Civil War
years. Post-war period. Influence of William Saunders.
Influence of Secretary James Wilson (incl. David Fairchild,
Bureau of Plant Industry). Turn of the century. Organization
of activities. Influence of plant breeding. Some additional
present day problems. A few significant results (incl. Frank
Meyer, development of the soybean industry, human foods
made from soybeans, Henry Ford’s work with soybeans).
“The development of the soybean industry has been
one of the most spectacular phases of recent agricultural
development in this country... Through new introductions
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from the Orient, made by Department explorers, and
selections from these new strains by Federal and State
investigators, the acreage has increased from less than fifty
thousand in 1907 to nearly four million in 1932. Of the
twenty varieties now commercially grown in the United
States, all but three are introductions of the division of
foreign plant introduction. In 1921 there was no soy oil
produced in this country; in 1932 there were thirty-nine
million pounds. In 1928 there was no export of soybeans; in
1932 there were two million bushels. In 1932 the value of
the soybean crop was estimated as follows: thirteen million
bushels of seeds, $9,000,000; two million tons of hay,
$22,500,000; grazing, $4,000,000; cover crops, $500,000;
total, $36,000,000.
“Factories for the preparation of human foods from
soybeans are appearing and many preparations are on the
market. Many oil mills have already been established. The
uses of the oil are many, including the manufacture of paint,
linoleum, and insulating material. Henry Ford has established
a laboratory for soybean experiments and produced eighteen
thousand tons of soybeans in 1932. His laboratory has
already devised steering wheels, knobs, distributor shells,
insulators, and other parts from the seeds. It reports the oil
as more satisfactory than linseed and 25 per cent cheaper in
connection with auto-body making. The soybean has already
become an integral part of the agriculture of many states” (p.
126-27).
Mr. Ryerson “has been principal horticulturist in charge
of the Div. of Foreign Plant Introduction, Bureau of Plant
Industry, USDA, since 1928. He is a graduate of the Univ.
of California (B.S., 1916; M.S., 1924) and has received
the Chevalier du Merite Agricole, from France. Ryerson
was horticulturist at the agricultural experiment station
of the Service Technique, Port au Prince, Haiti, during
1925-27, and for the Joint Palestine Survey during MayNovember, 1927.” Address: In Charge, Div. of Foreign Plant
Introduction, Bureau of Plant Industry, USDA.
1491. Drahorad, Fritz. 1933. Einiges ueber die Kultur
der Sojabohne [Some information on the cultivation of
the soybean (Continued–Document part II)]. Wiener
Landwirtschaftliche Zeitung (Vienna) 82(2):4. Jan. 9. [Ger]
• Summary: (Continued): The soybeans are mature when the
plants wilt, the leaves turn yellow and drop, the pods turn
grey or black, and the seeds get hard and take on their final
color. The harvest can be delayed somewhat without the risk
of losses because the pods do not burst easily. The mature
plants are pulled up, but they can also be cut with a scythe or
with a mowing machine. After reaping, the plants are tied in
small bundles and they are placed in shocks (Puppen) to dry
out and for after-ripening (Nachreifen). In damp areas and
with very uncertain weather, it is better to leave them to dry
and after-ripen on hay frames (Hiefel) or rickstands (Reiter).
Threshing takes place best with machines, but within that

context it must be carried out very carefully so that the
seeds are not smashed. By means of simple flail threshing
(Flegeldrusch), it is difficult to get everything out because
the pods remain tightly closed for a long time. It is therefore
necessary to wait with the threshing until harsh frost weather
arrives and the pods become brittle. For obtaining green
fodder, silage, and hay, soybeans are cut at the latest when
the seeds are half developed and before the leaves have
begun to drop. The drying takes place best on hay frames,
rickstands, or frames.
According to the experiences that have been had up until
now in Austria, soybeans can be grown with success in the
areas that are suitable for it. Within that context, however,
attention must be drawn to the fact that with the current
crisis in agriculture and today’s very low price for foreign
soybeans, the cultivation of soybeans on a large scale can
only be advised when the yields per hectare that are achieved
can guarantee profitability. Information about this can only
be provided and be decisive in each case by the agronomic
trial at the general location and specific place. For the
Northern Marchfeld plain, what comes into consideration
as a suitable variety are only the varieties that have been
acclimatized and bred in Austria “Platt Yellow Soybean”
(“Platter gelbe Soja”) and “Platt Yellow Giant” (“Platter
gelbe Riesen”).
In order to avoid a lack of success or even a total
failure with the first time cultivation of soybeans because of
possible cultivation errors and damage by deer (a spraying
with limewash {Kalkmilch} [calcium hydroxide] has
proven itself very well as a prevention against being eaten
by hares and rabbits), it is advisable with the first trials to
not cultivate areas that are too large and to then obtain the
soybeans for sowing (Sojabohnensaatgut) for later, more
intensified cultivation on one’s own farm. As a source of
supply for local, acclimatized soybean seeds for sowing,
what comes into consideration first and foremost is the
Legume Breeding Station (Leguminosenzuchtstation) of
the Federal Institute of Plant Cultivation and Seed Testing
with F.A. Brillmayer in Platt, post office and railway station
at Zellerndorf, Lower Austria, and all primary agricultural
entities (landwirtschaftliche Hauptkörperschaften) have also
taken on providing them.
Note: Translated by Philip Isenberg (MM, CT), Long
Beach, California. Address: PhD, Federal Inst. of Plant
Cultivation and Seed Testing (Bundesanstalt für Pflanzenbau
und Samenprüfung), Vienna.
1492. Crane, Helen R. 1933. The story of the soya. Scientific
American 149:270-72. Dec.
• Summary: The article begins: “During the Civil War the
Union soldiers were fed a coffee which they did not like very
well. It tasted ‘so-so’ but it failed to whip them on and keep
them awake as did the coffee they had back home. No one
bothered to tell them it was soybean coffee, and if they had
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been told what it was, the news probably would have meant
nothing to them, for few people in this part of the world had
ever heard of the soybean in that time.” This “Civil War
coffee” was “brought back by some of our traders to the
East...”
“Time went on and then, in 1915 a shortage of
cottonseed in the South coincided with a surplus of North
Carolina’s soybeans that were being cultivated for live-stock.
The Department of Agriculture began to dream dreams of
an American soy-oil. Had not the Orient been using this oil
for thousands of years in making lacquers, varnishes, paints,
soaps, printing-inks, candles, waterproofing, and all such?”
Americans discovered that soybean “oil could be
extracted by grinding the beans and then placing them in
some chemical solvent such as benzol, naphtha, or ether.
The solvent was later evaporated, distilled, and used over
again...” The Orientals have made comparatively “little use
of soy meal for animal feed.”
“It was not until as recently as 1917, when conditions
brought on by the World War forced the Department of
Agriculture to search for a cheap source of proteins for
human consumption, that the soy bean was ‘discovered’ as
a real food. More than 400 different recipes exist in Chinese
cook-books, some of them dating back to about 3000 B.C.,
but we Americans did not find them. Our scientists went to
work directly on the bean itself–although they may have
accepted ideas from the Orient of using it as a flour, a curd,
milk, oil, and meal.”
“Our food experts, too, have taken with enthusiasm to
this new ‘almost perfect food... it fills a crying need in our
dietary,’ they say, and they add that, ‘... for some strange
reason, our knowledge of foods has lagged far behind our
other technical accomplishments and we have only just
begun to realize the deficiencies of our present foods... the
soya will be come a very important accessory.’”
“Soy-milk, which is prepared in a similar manner to
almond-milk, is reported by several of our universities to
be suitable for use as the only source of proteins in the diet
of babies, as well as being adequate for promoting normal
growth in children. It is further stated in these reports that
invariably better results are obtained from its use in such
cases than from cow’s milk.”
“As for the cheese, or curds, they do not appeal greatly
to Occidental taste at first. They seem a trifle strong in flavor
and are sponge-like in consistency, but it is prophesized
[prophesied] that they will undoubtedly come to be looked
upon as the delicacy they are considered to be in the Orient.
These curds, prepared in an infinite number of ways, may
appear in one form as the ‘meat’ course, in another as the
salad, and in still another as the dessert.”
“Flour is now an important product from the soy, and
is being manufactured in various parts of the country by
the ton. It is used for making breads, cakes, and pastries. To
diabetic patients and others in need of a starch-free diet it

comes as a blessing, as well as adding a very palatable and
nutritious item to the pantry list of any housewife.”
“’Ice Cream by the Mile’ is the title of an article, to be
published soon, which tells the story of the development of a
new and better process for making that frozen delicacy.”
Photos show: (1) A field of Oo-too-ton [Otootan]
soybeans in Orangeburg County, South Carolina. (2) William
Morse of the USDA holding a round soybean cake made by
pressing the oil from the beans. (3) Laredo soybeans cocked
up in the field for curing in White County, Arkansas. (4)
A soybean plant growing taller than a man, with corn, in
South Carolina; they are used for soil building and “hogging
down.”
Note 1. This is the earliest document seen (Jan. 2000),
published in the USA, that uses the term “the soya” as a
noun.
Note 2. This is the earliest English-language document
seen (Sept. 2016) contains the term “soy-oil.”
1493. Gutschy, Ljudevit. 1933. Dunfield soja. Nova
vrsta soje [Dunfield soybeans. A new type of soybeans].
Gospodarski List (Farmer’s Newspaper, Zagreb, Croatia)
92(2):231-32. [Scr]*
Address: Yugoslavia.
1494. Gutschy, Ljudevit. 1933. Dunfield- soja. Nova vrsta
soje [Dunfield soybeans. A new type of soybeans]. Glasnik
Ministarstvo Poljoprivrede (The Bulletin of the Ministry of
Agriculture) 11(42):164-66. [Ser]*
Address: Yugoslavia.
1495. Morse, W.J. 1933. Soybeans now a major crop
in United States; Few grown before 1898. Yearbook of
Agriculture (USDA) p. 198-205. For the year 1933.
• Summary: Contents: Variety adaptation. Variety utilization
(incl. bean curd, bean milk, soy sauce, miso (bean paste),
bean sprouts, green vegetable beans, bean flour, roasted
beans, bean confections [made using roasted whole soy
flour], beverages, oil and meal, special fermented bean
products). Soybean oil and meal industry. Soybean meal.
Soybean oil. Soybeans for human food. Soybeans as an
export crop.
“Variety adaptation: The Virginia, Laredo, Manchu, and
Biloxi have a greater range than most other varieties. The
Virginia, Mansoy, and Harbinsoy varieties excel on the less
productive types of soil, while on better soils the Mansoy
and Harbinsoy give inferior results.
“Since the Department of Agriculture began to introduce
soybean varieties more than 7,000 samples of beans have
been collected from Japan, Chosen [Korea], Manchuria,
China, Taiwan (Formosa), Java [in today’s Indonesia],
Sumatra, and India. There are more than 2,000 distinct types
in this large collection, ranging from 75 to more than 200
days in reaching maturity. At present about 40 varieties are
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generally grown in the United States.”
“In Japan, where the soybean is used extensively as a
green vegetable, more than 60 varieties, ranging in maturity
from 75 to 160 days and differing in flavor, are grown
solely for this purpose. The soybean in used in the United
States primarily as forage, being preserved either as hay or
silage, or cut and fed green as soilage, and is also pastured
extensively with hogs and sheep.”
“Soybeans for human food: In Asiatic countries the
soybean is grown primarily for the beans, which are used
largely in the manufacture of numerous food products that
supply the principal source of protein in the Asiatic diet as
that in the diet of western people is furnished chiefly by meat
and dairy products. “Oriental people use very few dairy and
meat products, yet for many centuries they have lived on an
apparently well-balanced diet of which the protein is derived
largely from the soybean.
“The most commonly used soybean foods in the Orient
are soy sauce, miso or bean paste, bean curd, bean milk, bean
flour, roasted-bean confections, green-vegetable beans, bean
sprouts, roasted bean flour, boiled beans (with rice, millet,
or sorghum), coffee substitute, and health drinks made from
roasted soybeans.
“In the United States the soybean and its products have
attracted attention as an article of food at various times,
but only within the last three or four years have there been
any extensive investigations along this line by commercial
interests. Soybean flour, made by grinding either the whole
bean (preferably yellow-seed varieties) or the press cake
after the oil has been removed from the beans, is finding
increasing favor in the manufacture of various products, such
as malted milk, macaroni, vermicelli, spaghetti, noodles,
crackers, cookies, ice-cream cones, breakfast foods, health
foods, diabetic foods, and infant foods. Within the last year
several large baking companies have began using 15 to
20 per cent of soybean flour in making bread and cakes.”
Address: Bureau of Plant Industry, Washington, DC.
1496. Patel, Zaver Harka. 1933. Cause of seed abortion in
soybeans and other crop plants. PhD thesis, University of
Illinois. 8 p. (Abstract from thesis).
• Summary: The author, born in India in 1903, received
his MSc degree from the Univ. of Bombay in 1930. This
dissertation begins:
“Failure of ovules to develop into normal seeds is
termed seed abortion and the undeveloped seeds are called
abortive seeds.
“Abortiveness of seeds is a serious problem from
the standpoint of yield in many important crops, such as
soybeans, and from the standpoint of both yield and quality
in cotton. When the amount of abortion in soybeans, for
example, is as high as 20 per cent, the yield of good seeds
is only 80 per cent of the potential yield. But if the actual
yield could be made to equal the potential yield, i.e., if all

the abortive seeds could be made to develop normally, the
increase would be 25 per cent. Abortiveness in soybeans
ordinarily ranges from 10 per cent to 40 per cent, and in
cotton from 15 to 40 per cent. Economically, therefore, the
problem of abortiveness is of considerable importance.
“Field experiments were conducted on seed abortion
in 8 varieties of soybeans–Harbinsoy, Illini, Mandarin,
Mansoy, Morse, Ohio 13-177, Virginia, and W. Virginia No.
8–under two different sets of soil and climatic conditions at
the Agronomy South Farm, Urbana, Illinois, and at Toledo,
Illinois, 65 miles south of Urbana. These experiments
brought out the following facts:
“1. Soil type does not have a direct effect on seed
abortion.
“2. Seed abortion does not bear any relation to visible
plant characters such as:
“(a) rate of growth of the plants as measured, by their
dry weights,
“(b) number of nodes per plant,
“(c) number of pods per plant,
“(d) number of seeds per plant,
“(e) number of seeds per pod,
“(f) size of seed as measured by its weight, and
“(g) yield of seeds per plant.
“3. Plant nutrition, in itself, has no effect on seed
abortion.
“4. The amount of abortiveness is different in different
varieties of soybeans in any given year and the ranking of
different varieties in this respect is not the same from year to
year.”
Page 4: Adequate moisture “seems to be the primary
factor affecting seed abortion.”
Page 5. A high percentage of the abortive seeds are in
the basal portion of the pod.
Page 6. The tip of the soybean plant will have immature
pods throughout the reproductive stage, and this area has the
greatest amount of abortion.
Pages 7-8. Some varieties of soybeans are more resistant
to drought than others; a method for determining the most
resistant varieties is described. Address: Dep. of Agronomy,
Univ. of Illinois, Urbana.
1497. News and Observer (Raleigh, North Carolina). 1934.
Food products from soy beans: Chemist from Washington
makes interesting demonstration in Belhaven [North
Carolina]. Jan. 21. Sunday morning.
• Summary: Belhaven, January 20, 1934. Dr. Jethro
Kloss, expert food chemist from Washington, DC, gave a
demonstration of food products that can be made from soy
beans to a packed and enthusiastic crowd in Belhaven’s City
Hall Tuesday. He came to Belhaven at the invitation of F.P.
Latham, Beufort County’s master farmer.
“In 1932, Mr. Latham went to Washington, D.C. to a
National Soy Bean Convention and witnessed Dr. Kloss
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making milk, cheese, buns, cakes, pies, vegetable roasts,
butter, salad dressings and even a very healthful medicinal
liniment from soy beans. Mr. Latham’s community is a great
soy bean country and he immediately had a vision of Dr.
Kloss visiting his community and showing it his experiments
with soy beans. After 2 years, that vision at last has
materialized and the people in Hyde County and Belhaven
communities not only saw and tasted delicious foods made
from the soy bean, but Dr. Kloss showed them how the
products can be made in any home kitchen at a nominal
cost.”
“Dr. Kloss’s little granddaughter came to Belhaven with
him. She is 4 years old and 100% perfect. She never has
drunk any other milk than soy bean milk.
“Dr. Kloss says there is no limit to the delicious foods
that can be made from the soy bean. He is now working on
a book of recipes made from soy bean products. He uses
the Mammoth Yellow soy bean for most of his products. He
became interested in the soy bean food products in searching
for a food for diabetics.”
1498. Arny, A.C.; Hodgson, R.E. 1934. Grow more soybeans
in Minnesota. Minnesota Agricultural College, Extension
Division, Special Bulletin No. 134. 12 p. Jan. Revised.
Revised again in April 1935.
• Summary: Contents: World production. Production in the
United States. Composition and uses of soybeans. Results
from feeding trials. Growing soybeans: Varieties and yields
per acre, soil for soybeans, preparation of the seedbed,
method of planting and amount of seed per acre, inoculation,
time and depth of planting, cultivation, harvesting the
soybean crop for hay, harvesting for seed and stacking,
threshing and drying the seed.
Soybean varieties and their seed colors: Manchu is
yellow with black eyes. Habaro is yellow with a yellow
hilum. Chestnut is brown. Minsoy is yellow with brown
eyes. Wisconsin Black is black. “In northern Minnesota the
earliest varieties, Wisconsin Black and Minsoy, should be
used for seed production.”
Contains 8 photos and 2 tables. Address: 1. Div. of
Agronomy and Plant Genetics; 2. Southeast Experiment
Station, Waseca.
1499. Edwards, Thomas Isaac. 1934. Relations of
germinating soy beans to temperature and length of
incubation time. Plant Physiology 9(1):1-30. Jan. [41 ref]
• Summary: The optimal temperature range for germination
of Black Eyebrow soy beans was found to be 33.0º-36.5º.
Within this range: 1. the least time was required for the
appearance of any given germination percentage; 2. the
greatest percentage of seeds germinated during any of the
incubation periods tested; and 3. the mean incubation time
was shortest. Note: This article is based on his 1932 PhD
thesis. Address: Johns Hopkins Univ., Baltimore, Maryland.

1500. Pierce, Walter H. 1934. Viroses of the bean [viruses].
Phytopathology 24(2):87-115. Feb. See p. 107-08. [37 ref]
• Summary: Note: During the 1930s, the word “viroses” was
often used in scholarly works in English as an alternative to
“viruses.”
The section titled “Host range” states (p. 106-07): “Each
of the five viruses considered was tested on the following
species of Leguminosae... kudzu bean, Pueraria hirsuta
Schneid.; soybean, Manchu and Mikado varieties, Soja max
Piper; velvet bean...”
“The host range of yellow bean mosaic (bean virus 2)
parallels rather closely that of common bean mosaic... Hosts
found to be susceptible to yellow bean mosaic and not to
common bean mosaic were white sweet clover, soybean,
white lupine,...”
“The host range of alfalfa virus 2 is distinctly wider than
that of the two bean viruses... Systemic infection was secured
upon the following: hyacinth bean, adzuki bean, mung bean,
rice bean,... Manchu and Mikado soy beans,...”
Hosts infected by different viruses displayed different
symptoms. “For instance, soybeans infected with alfalfa
virus 2 exhibit certain characteristic symptoms differing in
many respects from symptoms on soybeans infected with
bean virus 2.”
“Tobacco ring spot virus was found to infect a wide
range of hosts... On many hosts local necrotic infection is
followed by systemic infection, which in nearly all cases
causes the death of the plants involved. Hosts thus affected
were white lupine, Groit cowpeas, asparagus bean, soybean,
broad bean,...” Address: Dep. of Plant Pathology, Univ. of
Wisconsin, Madison, Wisconsin.
1501. Coker’s Pedigreed Seed Co. 1934. Coker’s seed
catalog–Spring 1934. Hartsville, South Carolina. 28 cm.
• Summary: The full page (unnumbered) devoted to soy
beans is titled “Two valuable new hybrid soy beans.” (1)
“Coker 31-9 (Mammoth Yellow x Laredo). The most shatterresistant bean we know of (only 2/10 of 1% shattered to
November 23). A beautiful yellow bean, about one-half the
size of Mammoth Yellow. The best combination grain and
hay bean. Grows very erect; most excellent for combine
harvesting. You can harvest more beans per acre with this
variety than any other.” Prices: $3.50 per packet, or $10.00
per bushel. F.O.B. Hartsville. “Very limited quantity to
offer.”
(2) “Coker 31-15 (Laredo x Otootan). A black bean
slightly larger than Otootan. (Coker 31-15, 320,640 per bu.,
Otootan 364,800.) Is the best hay bean that we know of.
Highly productive.” Prices: $2.00 per packet, or $5.00 per
bushel.
Photos show: (1) Coker’s farm manager, J.F. Clyburn,
wearing hat, two-piece suit, and tie, in a field of Coker 31-9
soybeans, holding up one erect plant. (2) A large field with
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several wagons, pulled by two horses each, piled high with
soybean hay, and many shocks of this hay piled as high as
a man. “1933 crop of Coker 31-15 averaged nearly 2½ tons
hay per acre.”
Note: This catalog was received by the USDA National
Agricultural Library on 6 March 1934.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
Hartsville, South Carolina.
1502. Cutler, G.H. 1934. A simple method for making
soybean hybrids. J. of the American Society of Agronomy
26(3):252-54. March.
• Summary: “Artificial crossing in soybeans is at best
a difficult and tedious operation and is not infrequently
attended by negative results. In an effort to overcome these
difficulties and still utilize hybridization as an effective
means in improving soybeans, the writer employed a method
in 1930 that has proved very gratifying. Since no such
method has come to his attention, it is described here...” The
so-called “bulk method” is described, and the “progeny test”
is mentioned twice.
The soybean varieties used are: Dunfield No. 28,
Midwest, Illini, Manchu No. 35, Dunfield No. 70, Manchu
No. 31.
“Whether it was the scarcity of nectar on other plants
due to the hot, dry summer or to the close proximity of the
soybean nursery, or both, was not decided, but repeated
observations showed clearly that the honeybee was a very
frequent visitor to the soybean breeding nursery.”
“The fact that the results are so consistently good
among the several strains and varieties used, however, seems
to justify the conclusion that where one merely desired
to produce hybrids the method warrants a trial. It would
probably not lend itself to plant genetic studies since the
identity of the pollen parent is lost.” Address: Purdue Univ.
Agric. Exp. Station, Lafayette, Indiana.
1503. Ralston Purina Co. 1934. Soybeans for beginners. St.
Louis, Missouri. 10 p. Prepared by E.F. Johnson. 23 cm.
• Summary: Discusses the advantages of soybeans in
agriculture. Contents: On the cover is a map of the Midwest
showing the company’s soybean processing plants in St.
Louis, Missouri, and Lafayette, Indiana. “Our Processing
Plants are in the Heart of the Soy-Belt.” Note: This is the
earliest document seen (Nov. 1998) that uses the term “soy
belt.” Introductory message from J.H. Caldwell, VicePresident of Ralston Purina Co. (10 March 1934, St. Louis,
Missouri). Two ways soybeans can make you money this
year: Introduction (the corn-hog reduction program), solving
the corn acreage reduction problem, in the regular corn-belt
rotations. Select the right variety: Varieties recommended
for commercial production (Manchu, Illini, Dunfield,
Harbinsoy), promising new varieties (Mansoy, Scioto), guide

for the beginner, hay varieties (Virginia, Wilson, Peking).
Seed bed preparation. Inoculation essential. Seeding: Should
soybeans be seeded in rows or solid, early planting gives best
yields, rate of seeding, too deep planting a serious mistake.
Harvesting: Combine method recommended, grain binders
used in many sections, mowing machine and windrower
preferred by some growers. Threshing. Yield of grain
(“Experienced growers on good soil secure yields of 30 to
40 bushels per acre consistently”). Storing seed. Marketing:
Cash markets now available, how price is determined.
Future outlook for soybeans: Introduction (the government
is reducing cotton acreage by 35%), apparently no danger
of over-production of soybeans. Chinch bugs do not destroy
soybeans. A soybean program (“Increase your farm returns
by substituting soybeans for oats”). Ad: Use the products
that make a market for your soybeans: “Two Purina soybean
processing plants are located in the heart of the Soy Belt...”
Soybean oil meal is used in Purina Chows.
The introductory message states: “This booklet is
published by the Purina Mills, one of the largest processors
of soybeans, in the hope that it will help many corn-belt
farmers who are growing soybeans as a commercial crop for
the first time.
“The material has been prepared by E.F. Johnson,
former operator of the Johnson Seed Farms [of Stryker,
Ohio], famous for their early work on soybeans. For years
Mr. Johnson was active in Farm Bureau work and talked
soybeans on hundreds of institute programs throughout
the Corn Belt. He has consolidated here a summary of the
best experiences of hundreds of soybean growers in Ohio,
Indiana, Illinois, Missouri, and Iowa.
“The Ralston Purina Company uses large quantities of
soybean meal in the manufacture of Chows, and find it one
of the best sources of protein for the manufacture of real
feeds for all livestock. Appreciating the need of a larger and
more uniform production, we have added a Soybean Seed
Department to our organization, to cooperate with growers
in solving their soybean problems, and to serve as a reliable
source of seed of those commercially proven varieties that
will give best results under average conditions.”
Photos show: (1) E.F. Johnson (facing p. 1). (2) The
new Purina Mills plant at Lafayette, Indiana (p. 7). (3) New
additions to the St. Louis plant. “Both equipped with modern
soybean processing machinery. These two plants furnish
corn-belt growers with the best possible market for their
beans” (p. 7).
“How price is determined: Since soybeans furnish less
than one-twentieth of our total supply of vegetable protein
and are almost a negligible factor in supplying vegetable
oil requirements, prices of soybeans naturally are mainly
influenced by the prevailing prices of oil and meal from
cotton seed and flax.”
“Feeding tests on Purina Mills’ Experimental Farm
show that feeds carrying large amounts of soybean meal give
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results similar to those secured with combination of both
vegetable and animal proteins. No other vegetable protein
seems to have this peculiar advantage.”
Note: This is the earliest document seen (Sept. 2020)
that mentions Ralston Purina Co. in connection with soybean
crushing or work to promote soybeans production in the
USA. Address: St. Louis, Missouri.
1504. Adolph, W.H.; Kao, Hsueh-chung. 1934. The
biological availability of soybean carbohydrate. J. of
Nutrition 7(4):395-406. April. [26 ref. Eng]
• Summary: Approximately 40% of the carbohydrate
in soybean is utilizable by rats. The three soy materials
investigated were ground yellow soybean (Peking variety),
fat-free soybean (the meal “was defatted in a Soxhlet
apparatus”), fat-free soybean curd (soybean cheese, which
is essentially soybean protein–glycinin). The four methods
used to estimate the biological availability of soybean
carbohydrate give values ranging from 27 to 50 for the
fraction of total carbohydrate used by the animal body.
Experiments with phlorhizinized rates gave a utilization
coefficient of 38%, which was “somewhat higher than the
figure obtained by in vitro digestion with taka-diastase.”
Note: This is the earliest English-language document
seen (April 2004) that contains the word “defatted.” Address:
Dep. of Chemistry, Yenching Univ., Peiping, China.
1505. Akers, T.F.; Westover, H.L. 1934. Forage-crop field
experiments at West Point, Mississippi. USDA Technical
Bulletin No. 419. 20 p. April. See p. 12-14.
• Summary: Table 9 (p. 9) shows that three varieties of
soybeans (Biloxi, Laredo, Otootan) were planted as a green
manure each year from 1928 to 1932 and turned under as a
green manure before planting alfalfa. Doing so increased the
average annual yield of air-dry alfalfa by 2.9 to 3.0 tons/acre.
The section titled “Other crops tested” contains long
subsections on soybeans, and soybeans and corn (p. 12-14).
The Mammoth Yellow variety was also tested here. The
summary (p. 20) states: “Soybeans are well adapted to the
prairie limestone belt and should be grown on areas not
adapted to alfalfa. They are not so profitable as alfalfa for
hay on the better types of limestone soil. Combinations of
corn and soybeans have resulted in lower yields of corn, but
they enable the grower to raise more feed on the same area.”
Address: 1. Asst. agronomist; 2. Senior agronomist. Both:
Div. of Forage Crops and Diseases, Bureau of Plant Industry
[USDA].
1506. Getty, R.E. 1934. Experiments with forage crops at
the Fort Hays Branch Station, Hays, Kansas, 1913 to 1928.
USDA Technical Bulletin No. 410. 92 p. April. See p. 83-85.
• Summary: This branch station is located about one half
mile south of Hays, the county seat of Ellis County, Kansas.
It is about 100 miles west of the 98th meridian, which is

ordinarily considered the eastern boundary of the Great
Plains, and at an altitude of 2,000 feet.
The section titled “Soybeans” (p. 83) states: “The
soybean tests in 1913 all failed entirely. They consisted of
single-row tests of F.C. 6928, 6929, and 6930; S.P.I. 18227,
20854, 30745, 30746, and 30747. In 1914 open-field plot
tests of one twentieth to one tenth of an acre were grown
of three varieties, with yields per acre as follows: Green,
S.P.I. 28050, 1.19 tons of forage, 10 bushels of grain; Black
Eyebrow, S.P.I. 30744, 0.44 tons of forage, 3.3 bushels
of grain; Tashing, S.P.I. 20854, seeded 13 days later, was
destroyed by rabbits.”
Table 31 shows the “Yields of annual legumes, 1913-28:
Acre yields of total crop.” The crops are field peas, Early
Buff cowpeas, soybeans, white tepary beans, yellow tepary
beans, and pinto beans. Soybeans are divided into open field
and fenced. For open field, the yield ranged from 0 (7 years)
to 1.22 tons/acre (in 1920). For fenced, the highest yield
were in 2.40 tons/acre (in 1925), 1.88 tons/acre in 1915, and
1.49 tons/acre in 1927.
Table 33 shows the results with ten S.P.I. numbers of
soybeans (including Manchu, Wea, and Black Eyebrow) in
1915. Table 34 (p. 83) shows the results with the following
soybean varieties from 1924 to 1928: A.K., Arlington,
Haberlandt, Lucas, Manchu, Morse, Peking, Sable, Virginia,
Wilson. The best seed yields came from A.K. (12.0 bu/acre)
and Lucas (11.3 bu/acre).
Note: This is the earliest document seen (Aug. 2008)
that mentions “the Great Plains” in connection with
soybeans–but not the first time they have been grown on the
Great Plains. Also discusses grass sorghums, bromegrass,
fundi, millet, sweetclover, tepary beans, Korean lespedeza,
kudzu, sainfoin, tedera, sunflowers, rape, kale, hairy vetch,
chickpeas, mung bean, navy bean, Melilotus officinales
[yellow sweet clover, also know as yellow melilot], white
and yellow annual sweetclovers. Address: Formerly: Assoc.
agronomist, Div. of Forage Crops and Diseases, Bureau of
Plant Industry.
1507. Hawaii Agricultural Experiment Station, Annual
Report. 1934. Soybeans. p. 6, 24. For the year 1933. April.
• Summary: “Of 30 varieties of soybeans under test for 2
years, Biloxi, Mammoth Yellow, F.P.I. 80495, Laredo, Illini,
F.P.I. 82548, Yellow Biloxi, and Edward have given the
highest yields of seed at Honolulu. In forage yields Biloxi
surpasses all the other varieties tested. Soybeans mature in
less time in Hawaii than they do on the mainland. Biloxi,
Laredo, and Edward, which mature in 140 to 170 days
in Missouri, mature in 110 to 130 days at Honolulu. The
difference in length of day is probably the most important
factor causing a shorter period of growth in Hawaii.
Considerable local interest is being shown in the use of green
soybeans as a vegetable... For studies of composition and
vitamin potency of green soybeans, see page 24.”
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1508. Mighell, Albert; Hughes, H.D.; Wilkins, F.S. 1934.
Soybeans in Iowa farming. Iowa Agricultural Experiment
Station, Bulletin No. 309. p. 145-206. April.
• Summary: Contents: Summary: Soybeans as a concentrate,
soybeans for hay, an emergency crop. Expansion of the
soybean acreage in Iowa: Rapid increases in acreage, recent
changes in the distribution of the soybean acreage in Iowa.
The competitive strength of soybeans in different parts of
the state: Soybeans hasten erosion on rolling land, soybeans
have an advantage on acid soils low in nitrogen and organic
matter, soybeans are a new factor in the cropping program,
soybeans change the labor program, relation of soybeans to
the livestock system. Recommended varieties of soybeans:
Manchu, Illini, Dunfield, Mukden, Black Eyebrow, other
varieties. Growing the soybean crop: Conditions essential to
successful culture (a well prepared seedbed, thick planting
recommended, cultivation usually essential to weed control,
inoculation necessary to satisfactory results), alternative
methods of growing soybeans (labor and power used in
growing soybeans up to harvest time, drilling gives higher
yields at less cost), harvesting soybeans as seed, harvesting
soybeans as hay, the time element in soybean production
(labor distribution on selected farms, the speed of labor
and power outfits used on soybeans, order and number of
operations on soybeans). Adjusting plans in response to
changes in prices and costs of production: Determining the
advantages of emergency plans in a specific case, evaluation
of soybeans in a permanent program. Contains 9 photos.
“Summary: 1. The Iowa soybean acreage, exclusive of
that interplanted with corn, has expanded from 471 acres
in 1919 to 192,000 acres in 1933. The acreage planted with
corn reached a peak in 1923 and since has dropped to about
one-fifth of the former total.
“2. Thirty-five percent of the crop is harvested as seed,
while 65 percent is cut for hay. The percentage harvested for
seed has been declining.
“3. It is estimated that in 1931 68 percent of the crop
acreage was used to supply feed for cattle, 8 percent for hogs
and 1 percent for horses, 5 percent to supply operators’ own
seed, and 18 percent was sold.”
1509. Beaumont, A.B.; Stitt, R.E. 1934. Soybeans for
Massachusetts. Massachusetts Agricultural Experiment
Station, Bulletin No. 309. 16 p. May.
• Summary: “The place of soybeans in New England
agriculture: Generally speaking, the future of the soybean in
New England agriculture lies in its ability to produce forage,
either as green feed or cured hay. With yields of only 2.5 to
3 tons of cured hay, however, it can hardly be expected to
compete with red and alsike clovers and alfalfa, which will
yield 3 to 6 tons of cured hay under favorable conditions.
Therefore, the main use of soybeans will be as an emergency
forage crop to be grown when seedings of clover or alfalfa

fail, or when cropping plans need to be changed on short
notice, or for special cases. The soybean is perhaps the best
emergency leguminous forage for New England.
“Summary: Twenty varieties of soybeans were tested for
yield of hay for the three-year period 1929-1931. In two of
these years yield of seed was also obtained. In the fourth year
all varieties which had yielded less than 2.5 tons of cured hay
were dropped from the test, and six new introductions added.
The principal results and conclusions are as follows:
“Generally the forage-producing capacity was found
to be in an inverse ratio to the seed-producing capacity of
the varieties tested, but there were some exceptions. Seed
production varied widely according to the season. Production
data of both forage and seed should be accumulated through
a longer range of seasons before a definite conclusion can be
made on this point.
“In the three-year test reported, 11 of 20 varieties
averaged 2.5 to 3.02 tons of cured hay. The five highestyielding varieties were: (1) Dunfield, 3.02 tons; (2) Habaro,
2.75 tons; (3) Medium Green, 2.74 tons; (4) Harbinsoy, 2.70
tons; and (5) Virginia, 2.67 tons. The fine stems of Dunfield
and Habaro make them preferable for hay. Medium Green
and Harbinsoy have somewhat coarser stems. These four
varieties also have an erect or suberect growth, a point
in their flavor. Virginia is fine-stemmed but decumbent.”
Address: 1. Prof. of Agronomy; 2. Formerly Asst. Research
Prof. of Agronomy. Both: Massachusetts Experiment Station,
MA State College, Amherst.
1510. Oldenburg, F.W. 1934. Soybeans for hay and seed.
Maryland Univ. Extension Service, Circular No. 106. p. 1-8.
May.
• Summary: Contents: Introduction. Where soybeans will
grow. Varieties. Methods of seeding. Time of planting.
Inoculation. Fertilizing. Cutting for hay. Harvesting soybeans
for seed. Threshing. Special soybean harvesters (incl. the
combine).
In Maryland, the best varieties for both hay and seed
are the Virginia and the Wilson-Five. When these are not
obtainable, other varieties grown are the Mammoth Yellow,
Illini, and Manchu.
“Special Soybean Harvesters: In regions where beans
are grown extensively for seed, special machines that harvest
the seed from the standing vines are in use. There are several
types of these machines. The most common kind is a long,
box-like affair mounted on two wheels and drawn by two
horses. As the machine passes over the rows, sets of rapidly
revolving arms on a cylinder shatter the beans from the pods
into the body of the machine, from which they are removed
at the end of the row. With such a machine, two men and a
team can harvest an acre in about two hours. The machine
can be used satisfactorily only when the pods are so dry that
the beans shatter easily. On this account one machine can be
depended upon to harvest only 40 to 5O acres per season.
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Under favorable conditions they obtain about 95% of the
beans. There is an attachment for the machine that removes
the straw and pods and screens the beans. This saves the time
of one man.
“The latest type of machine, however, is one that takes a
swath six feet wide, flailing the beans off the standing stalk
as it goes. It is pushed along by a tractor, attached to the
machine by a side hitch. It harvests the beans at the rate of
about two acres an hour. This machine promises to be a great
help to soybean growers and is well worth investigating.
“The most efficient machine for harvesting soybeans
is the combine. However, only large acreages would justify
going to the expense of securing such a machine.” Address:
College Park, Maryland.
1511. Bell, Willis H. 1934. Ontogeny of the primary axis of
Soja max. Botanical Gazette 95(4):622-35. June. Based on
his 1932 PhD thesis, Univ. of Chicago. [6 ref]
• Summary: “Introduction: A voluminous literature dealing
with nodule development and physiological relationships
of the soy bean (Soja max Piper) has accumulated, but
apparently the only strictly anatomical work has been a paper
on the floral development by Guard (4) and a brief seedling
investigation by Compton (2). The present study has been
undertaken to investigate the development of the primary
axis. The variety used was the commercial Mammoth
Yellow. Piper and Morse (6) have given the following
description of this variety: ‘Plants stout, erect, bushy,
maturing in about 145 days, pubescence gray; flowers white.’
At maturity the plants may be either bushy, with only a few
internodes elongated, or vine-like, with more internodes
elongated, depending upon physiological conditions of
growth. The first leaves are simple and opposite and at right
angles to the plane of the cotyledons. All other leaves are
alternate and trifoliately compound. The flowers of this
variety are in axillary racemes. The aerial portions of the
plant are pubescent with simple hairs.”
With 37 figures. Address: Hull Botanical Lab., Univ. of
Chicago, Chicago, Illinois.
1512. Lent, Cecil J. 1934. Do bees gather honey from
soybeans? American Bee Journal 74(8):370. Aug.
• Summary: The author reported that in Iowa he had
observed bees and soybeans for four years. In three seasons
they had worked to some extent on the beans, while during
the fourth season they ignored them completely. For the most
part they worked one variety, the Virginia, and paid but little
attention to the Manchu. For the first few days of bloom 75%
of the bees carried pollen. Later a larger percentage carried
nectar and for a short time the scale hive showed a gain of
about 4 pounds per day. This gain was short and slowed
down until there was no gain by the tenth day. The beekeeper
who reported it did not consider the soybean to be a nectar
plant. Address: Iowa.

1513. Juday, C.B. 1934. Development of combine reduces
soybean losses. Purdue Agriculturist (Indiana) 29(1):1, 9.
Oct.
• Summary: “During the past decade, there has been a
remarkable increase in the acreage of soybeans in Indiana
and the other Corn Belt States... A recently increasing
interest in soybeans has been the result of the discovery of
their practical use in the manufacture of oils, soybean flour,
numerous synthetic products, and various articles of food
such as salad oils, sauces, and soybean milk.”
“Probably no other phase has caused the soybean grower
as much concern as that of successfully harvesting the crop.”
“The shattering property of the variety of soybeans grown
and the method of harvesting used will determine the time
of cutting... Common varieties which shatter quite badly are
Midwest, Peking, and Ito San. Some of the varieties which
shatter least Manchu, Mansoy, Kingwa, Dunfield and Illini.
Varieties which are early maturing are Ito San and Early
Brown.
“There are various methods of harvesting the crop.
From one third to one half of the soybeans of the state are
harvested by the combine which has many advantages.
Another method is to cut the crop with the grain binder and
shock the beans until they are cured suitable for threshing
with a stationary thresher. This means is used extensively
because the machinery is available to most farmers and the
first cost is lower. Other methods are cutting with a mowing
machine with a side delivery or buncher attachment, cutting
with a self-rake reaper, and using special devices of varying
utility.
“Combining is the most economical and satisfactory
way of harvesting soybeans for seed. In fact this crop
was responsible for the introduction of the combine into
Indiana in 1925, and approximately three fourths of the 500
combines in the state in 1931 were purchased primarily for
soybeans.”
Discusses the many advantages to the use of the
combine.
A photo caption states: “The general purpose tractor has
sufficient power to pull a ten-foot combine under average
conditions.” One man is driving the tractor and another is
standing on the combine. The ten foot wide combine has
proved most popular in Indiana. On average, 1.8 acres of
soybeans can be harvested per hour. “Soybeans should be cut
less than three inches from the ground to get the low beans.”
Address: Class of 1935.
1514. Stitt, R.E. 1934. The effect of depth of planting on the
germination of soybean varieties. J. of the American Society
of Agronomy 26(12):1001-04. Dec.
• Summary: The researcher studied the relationship between
depth of seeding, soil type, soil temperature, and seed size
and their effects on the germination of the Habaro, Ito San,
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and Illini varieties of soybeans.
He found a reduction of stand from seeding deeper
than 2 inches in a fine sandy loam and 1 inch in a clay soil
(upon which a surface crust can easily form). He obtained
satisfactory stands to depths of 4 inches in the loam and 2
inches in the clay soils.
Increasing the depth of planting caused a progressive
lengthening in the germination period.
“Germination at cool temperatures was slow and
resulted in a reduction of the number of emerged seedlings.
“Smaller seeded varieties germinated in less time and
better at greater depths of seeding than the larger varieties.”
Habaro weighed 20.45 gm per 100 seed. Ito San
weighed 17.05 gm per 100 seed. Illini weighed 12.08 gm per
100 seed. Address: Dep. of Agronomy, Massachusetts State
College, Amherst, Mass.
1515. Delegación de los Servicios Hidráulicos del
Guadalquivir. 1934. Campos de experimentación
agrícola. Ensayos con la “Soja.” Laboratorio [Agricultural
experimentation fields. Trials with soybeans. And the
laboratory]. Sevilla, Spain. 89 p. [Spa]
• Summary: This Directorate of Waters, Delegation of
the Guadalquivir (Jefatura de Aguas de la Delegación
del Guadalquivir), has knowledge through lectures and
references of trials conducted in different regions with
the legume called ‘soy,’ whose products have numerous
applications, both agricultural and industrial. I endeavored
in late August 1932, while taking charge of the Delegation
of Hydrological Services of the Guadalquivir, to see that this
plant was tested at the Agricultural Experiment Fields that
this organization had established in Córdoba and Granada.
The tests began in 1933.
More than 20 years ago in Spain, soybean trials were
conducted with good results by the Count of San Bernardo
at his farm “El Alamillo,” located in Ecija (Sevilla). In 1910
the soybean was cultivated by the agricultural engineer Mr.
Noriega in Jerez (Cádiz) and even though the seeds were not
in good condition, the plant showed its excellent resistance
to drought. In 1917 the Spanish Consul in Shanghai, China,
made three varieties of soya available for testing. Nowadays
this plant is examined with care and curiosity, and later [p.
81-82] we shall say that what has been done by us at the
experiment field of Córdoba.
In 1933 the varieties Lorca and Laredo were tested,
and additional plantings of Laredo were done to test its use
as fodder and to gather its beans. In 1934 the soybean trials
were repeated, to test for both grain use and hay. Address:
Seville, Spain.
1516. Dimmock, F.; Kirk, L.E. 1934. Soybeans. Canada
Department of Agriculture (Ottawa), Pamphlet No. 155. 18
p. New Series. Revised in 1939 as Farmers’ Bulletin No. 80.
[1 ref]

• Summary: Contents: Introduction. Description of the
soybean plant. Soil and climatic adaptation. Uses of soybean
seed: Soybean meal, soybean oil, soybean flour. Uses of the
soybean for forage and soil improvement. Varieties: Yields,
varietal adaptation, protein and oil content of seed, size of
seed, colour of seed, registration. Culture: Soil preparation,
time of seeding, inoculation of seed, method of seeding,
depth of seeding, cultivation, harvesting, threshing. Storage
and marketing of seed.
“The soybean gives every indication of becoming
a valuable addition to the field crops of Canada. Its
possibilities are being actively investigated in almost every
province of the Dominion, although production is so far
limited almost entirely to the Province of Ontario. The total
acreage for the Dominion in 1933 is estimated at 15,000
acres. Since the total acreage in 1929 was probably less than
1,000 acres the increasing interest in the soybean as a field
crop is fully evident.
“Present production of the soybean in Canada is chiefly
for seed, which, being extremely rich in protein and oil has
a high commercial value. The industrial uses for which it
can be utilized are numerous. The seed also has considerable
value on the farm for live stock feeding and, since the
soybean plant itself possesses a high nutritive value for
fodder, it is quite possible that as production increases the
crop may find its greatest use on the farm, rather than in
industry.
“The Dominion Department of Agriculture during the
past ten years has introduced and tested hundreds of varieties
and strains of soybeans from various parts of the world.”
“Since the soybean is comparatively new as a farm crop
in Canada this pamphlet is intended to give information
as to the characteristics of the soybean plant and seed;
its adaptation to soil and climatic conditions; the various
purposes for which soybeans are used; the most suitable
varieties that are available; and general instructions on how
the crop should be grown and handled.”
“Based upon results of tests conducted by the Dominion
Experimental Farms Branch, the following varieties
are considered the best of those available at present for
production in Canada.” A table (p. 11) lists seven varieties;
for each is given the maturity and colour of the seed.
Manitoba Brown, very early, brown. Wisconsin Black, early,
black. Mandarin (Ottawa), medium early, yellow. Manchu
(Hudson), medium late, yellow (black hilum). O.A.C. No.
211, medium late, yellow. Manchu, late, yellow (black
hilum). A.K. (Harrow), very late, yellow (brown hilum).
Table 5 (p. 15) shows “Soybean hay and seed
production, 1933” for the six of the seven varieties
mentioned above in the following places: Nappan, Nova
Scotia; Fredericton, New Brunswick; Lennoxville, Quebec;
and Charlottetown, Prince Edward Island. At Fredericton,
New Brunswick, the soybeans, grown for seed, were
harvested from Sept. 21 to Oct. 12. The average plant height
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ranged from 29 to 42 inches. The yield (in bushels per acre)
ranged from 29.8 for Mandarin (Ottawa) to 12.8 for Manchu.
At Charlottetown, Prince Edward Island the soybeans, grown
for seed, were all harvested on Oct. 31. The average plant
height ranged from 18 to 28 inches. The yield (in bushels
per acre) ranged from 24.7 for O.A.C. No. 211 to 19.2
for Manitoba Brown. Below this table we read: “Date of
seeding: Nappan, May 25; Fredericton, May 26; Lennoxville,
June 3; Charlottetown, June 6. Maturity of seed: Fredericton
and Charlottetown–Manitoba Brown and Wisconsin Black–
ripe; Mandarin–fairly mature; other varieties–immature.
Table 6 (p. 15) shows “Protein and oil content of
soybean seed” at 12% moisture for the same six varieties
in the following places: Ottawa, Ontario (averages, 4 years,
1929-1932); Harrow, Ontario (averages, 5 years, 19281932); Brandon, Manitoba; Calgary, Alberta; Avonport, Nova
Scotia; and Sidney, British Columbia. The last four locations
are for 1932 only. The highest protein content was 39.72%
for Manitoba Brown at Harrow.
Size of seed: A table (p. 16) lists the average weight in
grams of 1,000 seeds obtained from seed grown at Harrow
during a period of several years: Manitoba Brown 199,
Wisconsin Black 165, Mandarin 205, O.A.C. 211 225 (the
largest seeds), Manchu 185, A.K. 162.
Note 1. This is the earliest document seen (June 2019)
concerning soybeans in New Brunswick province, Canada,
or the cultivation of soybeans in New Brunswick.
Note 2. This is also the earliest document seen (June
2019) concerning soybeans in Prince Edward Island, Canada,
or the cultivation of soybeans in Prince Edward Island.
This document contains the earliest date seen for soybeans
in Prince Edward Island, or the cultivation of soybeans in
Prince Edward Island (6 June 1933). The source of these
soybeans was probably the Central Experimental Farm,
Ottawa, Ontario, Canada.
Note 3. This is the earliest document seen (Oct. 2013)
that mentions the soybean variety Mandarin (Ottawa).
Address: 1. Div. of Forage Plants, Dominion Experimental
Farms; 2. Dominion Agrostologist, Ottawa, Canada.
1517. Jones, D. Breese; Csonka, Frank A. 1934. Soybeans
content of amino acids varies greatly with variety. Yearbook
of Agriculture (USDA) p. 330-32. For the year 1934.
• Summary: This chapter is only about animal feeds:
“Supplementing feeds to obtain a balanced protein ration
is one of the most effective means of more efficient crop
utilization, and at the same time tends to decrease the volume
of crop production.
“Protein is the most expensive constituent of foods and
feeds. Every bag of feed, such as meals and mixed feed, is
required by law in every State to be labeled with its protein
content. Graduated premiums are paid for wheat according to
a scale of increasing protein content. Protein is the element
that produces muscle. Without enough protein of the right

kind in the diet, animals will not grow, remain healthy, or
reproduce.
“Not all proteins have the same food value. One sack of
feed may be an ideal ration, whereas another containing the
same quantity of protein may be almost worthless because of
the poor quality of its proteins. A protein which contains all
the nutritionally essential amino acids in sufficient quantities
and in a form available to meet the nutritional needs of an
animal is referred to biologically as a protein of good quality.
Proteins are made up of about 18 or 20 amino acids, 4 of
which are essential for the growth and nutrition of animals.
These are lysine, tryptophane, histidine, and cystine. When
any one of these four amino acids is lacking in the diet, an
animal cannot grow or be nourished satisfactorily.
“Proteins in some of our most important foods are
deficient and even lacking in one or more of these essential
amino acids. Other proteins contain all of them in relatively
large quantities. It is of utmost importance to farmers to
know how to mix different feedstuffs to produce a balanced
protein ration. Satisfactory utilization of foods and feeds
depends on the knowledge of how to combine them so that
the protein deficiency of one foodstuff can be corrected by
mixing it with the proper quantity of another. In order to
do this the quantity of amino acids in different foods must
be known. This can be developed only by fundamental
investigations on the properties and composition of proteins.
“The chief proteins in many foodstuffs have been
isolated in the [USDA] Bureau of Chemistry and Soils, and
their amino acid composition has been determined. Work
is in progress on a method for determining amino acids in
feedstuffs without first isolating and purifying the individual
proteins. This should give a better picture of the protein
value of the feedstuff in its entirety.
“Recent studies in the Bureau of Chemistry and Soils
on the proteins of soybeans have disclosed the fact that
different horticultural varieties of the same seed may show
differences in the amino acid composition. In view of the
great increase in the production of soybeans in the United
States during recent years, any significant difference in the
food value of one variety over another becomes a matter of
importance. The production of soybeans in the United States
has increased from nearly 3 million bushels in 1931 to more
than 16 million bushels in 1932 (1933 Yearbook). In 193132, more than 283 million pounds of soybeans were crushed
(1933 Yearbook). After the oil was expressed, they yielded
200 million pounds of soybean cake. This press cake, or cake
meal, is used for feeding as a protein concentrate. It contains
from 37 to 40 percent of protein. The value of soybeans as
a source of protein has long been recognized by practical
feeders of farm animals. The proteins contain all the known
nutritionally essential amino acids, and are rich in lysine and
tryptophane. Because some of the proteins of certain of the
grains, notably corn and wheat, are deficient in these two
amino acids, soybean meal is an excellent concentrate to
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use as a supplement to these foodstuffs. Studies made with
laboratory experimental animals showed that a mixture of
1 part of soybean meal or peanut meal with 3 parts of corn
meal or wheat flour is between two and three times more
efficient for growth production than either corn meal or
wheat flour alone, because of protein supplementation.
“Few, if any, seeds have as many varieties as the
soybean. W.J. Morse, of the Bureau of Plant Industry,
brought from the Orient samples of soybeans representing
between 2,000 and 2,500 different types and varieties. The
unusually wide range of differences in the characteristics of
a number of soybean varieties raised the question of whether
there may be differences in the nutritional value of the
protein of different varieties. Information on this point would
be of importance in the selection of varieties grown for the
production of seed intended for food or feed.
“Significant Differences Demonstrated: Analysis of
glycinin, the chief protein of soybeans, in 12 different
varieties, most of them selected on the merit of their
widespread popularity among the soybean growers of the
United States, has shown significant differences in their
composition with respect to 2 of the 4 nutritionally essential
amino acids, cystine and tryptophane. The percentages in the
different varieties range from 0.74 to 1.46 for cystine, and
from 1.89 to 2.84 for tryptophane. Because these analyses
were made on the isolated protein of the soybeans and not
on the whole seed they do not give an accurate measure
of the amino acids in the whole seed or meal. There are
other proteins present in smaller proportions concerning the
composition of which we have no information. In order to
get a better picture of the protein quality of the whole seed
or meal, recently developed methods have been applied for
the determination of cystine and tryptophane in soybeans
which give a fairly accurate picture of the amounts present in
the whole seed or meal. Lysine and histidine, the other two
essential amino acids, are known to be present in soybeans in
adequate amounts and, therefore, have not been considered
in these analyses. In table 8 are given the percentages of
cystine and tryptophane in the defatted meal of several
varieties of soybeans.”
Note: This is the earliest English-language document
seen (Dec. 2017) that uses the term “protein quality” in
connection with soy.
This table contains 3 columns: variety name, cystine
(%), and tryptophane (%). The percentage of cystine ranges
from 0.29 to 0.49 The percentage of tryptophane ranges from
0.91 to 1.17.
“The first six varieties listed in the table (Herman,
Mammoth Yellow, Tokyo/Tokio, Peking, Illini, Chiquita),
which are among the most popular grown in the United.
States, show differences in their cystine content which are
significant from the standpoint of their protein nutritional
value. For example, the Herman variety contains more
than one and three fifths times as much as the Illini variety.

The six listed last in the table represent varieties of Korean
and Japanese soybeans which have not yet been grown
in the United States, except on an experimental basis.
Their relatively high cystine and tryptophane values are
of interest in case they prove to be adapted to the soil and
climatic conditions in the United States.” Address: Bureau of
Chemistry and Soils.
1518. Kirk, L.E. 1934. Division of Forage Plants. Report of
the Dominion Agrostologist 44 p. For the years 1930 to 1933
inclusive. See p. 39-41.
• Summary: The section titled “Soybeans” (p. 39-41) begins:
“During the past ten years the Division of Forage Plants has
introduced and tested hundreds and varieties and strains of
soybeans from various parts of the world. Based on these
and other tests in practically all of the Branch Experimental
Farms the following varieties are considered the best of those
available at present for production in Canada.” A table (p.
39) shows the variety name, maturity, and colour of seed of
these 7 best varieties: Manitoba Brown, very early, brown.
Wisconsin Black, early, black. Mandarin (Ottawa), medium
early, yellow. Manchu (Hudson), medium late, yellow (black
hilum). O.A.C. No. 211, medium late, yellow. Manchu,
late, yellow (black hilum). A.K. (Harrow), very late, yellow
(brown hilum).
Each variety is described together with the conditions
and areas best suited for its growth. “Manitoba Brown is a
semi-dwarf variety. Harvesting of the seed is difficult due
to its short length. It is essentially seed type... Mandarin
is a seed type rather than a hay type,... In Quebec and the
Maritime Provinces, Mandarin can be depended upon to
mature only in those sections most favoured with regard to
both soil and season... In Ontario, Mandarin, O.A.C. No.
211, Manchu and A.K. are being grown at present. Mandarin
matures regularly at Ottawa and is therefore adapted for
production over a fairly wide portion of Eastern Ontario...
The Prairie Provinces are limited almost entirely to the early
maturing varieties, Manitoba Brown and Wisconsin Black...
Mandarin has been grown to maturity in southern Manitoba
but only under favourable conditions can it be depended
upon to produce seed. Both Mandarin and O.A.C. No. 211
have been matured in British Columbia, and it is probable
that these varieties may be adapted for seed purposes to
certain favoured sections of the province.”
Table 6 (p. 41) shows the yield of different soybean
varieties at Ottawa (where Mandarin {Ottawa} gives
the highest yield at 30.36 bu/acre with 12% moisture)
and Harrow, Ontario, Canada (where Manchu gives the
highest yield at 35.99 bu/acre). There is also a section on
soybean breeding. Note: This is the earliest document seen
(Oct. 2004) that mentions the Mandarin (Ottawa) soybean
variety (one of two documents). Address: Ph.D., Dominion
Agrostologist, Canada Dep. of Agriculture, Div. of Forage
Plants, Ottawa, Canada.
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1519. Osborn, L.W. 1934. Adjustment in agriculture II: Crop
adjustment–Oklahoma’s opportunity for soil improvement.
Oklahoma A.&M. College, Extension Service Circular No.
307. 38 p.
• Summary: Pages 13-14. “Soybeans are well adapted to
eastern Oklahoma. In central and western Oklahoma the
crop has made a good showing under reasonably favorable
moisture conditions, and especially when successful
inoculation has been obtained. Frequent failures to obtain
inoculation under western conditions have proved a
handicap. Soybeans make an erect growth and are easily
harvested with farm machinery for hay or grain, and the
crop is popular on that account in sections where farmers
understand growing the crop successfully. As a rule the
adapted varieties of soybeans are the best grain yielders of
the legumes, and produce an excellent quality of hay. A grain
crop may be harvested with a binder or with a combine, and
threshed with a small grain thresher when a few adjustments
have been made.”
On p. 14 are sections on: Culture. Utilization. Varieties
(Those suited for Oklahoma include Laredo, Chiquita,
and Virginia–the leading variety grown in northeastern
Oklahoma). Inoculation. Address: Extension Agronomist,
Stillwater, Oklahoma.
1520. Ralston Purina Co. 1935. Soybeans: A cash crop. St.
Louis, Missouri. 10 p. Prepared by E.F. Johnson. Jan. 23 cm.
• Summary: See next page.This booklet (also prepared by
E.F. Johnson) is somewhat similar to that titled “Soybeans
for beginners,” published by Ralston Purina in March 1934.
Contents: Map of the Midwest showing the company’s
soybean processing plants in St. Louis, Missouri, Lafayette,
Indiana, and Circleville, Ohio. “Our soybean mills located to
serve you best.” Introductory message from J.H. Caldwell,
Vice-President of Ralston Purina Co. (15 Jan. 1935, St.
Louis, Missouri). Soybeans–A cash crop: Introduction, three
outstanding reasons for great interest in soybeans this year
(1) Year-round cash market now established. (2) Chinch
bugs leave soybean alone. (3) Soybeans can be planted on
corn-reduction acres. Established markets necessary for
expansion. Soybeans are an easy crop to grow: Seedbed
preparation most important operation (weeds, stand,
yield), a simple prescription for a good seed bed. Varieties
recommended for commercial production (Dunfield,
Manchu, Illini), recommended new varieties (Mandell,
Scioto, Manchuria, Mukden. Note: Virginia, Wilson,
Ebony, Pekwa and Kingwa are not recommended due to
low oil content and less attractive meal). Growing soybeans
commercially: Inoculation, solid or row seeding, rate of
seeding, date of seeding, don’t plant too deep, cultivation.
Harvesting: Combine method recommended, grain binders
used in many sections, mowing machine and windrower
preferred by some growers, use regular grain separator for

threshing. Yield of grain (“Soybeans will yield from 20 to 40
bushels to the acre... Yields of 40 to 45 bushels per acre are
not uncommon in Illinois”). Storing and marketing soybeans:
Sell through your local elevator, value of meal and oil
determines price of soybeans. Future outlook for soybeans in
U.S.: Introduction, increased acreage next year anticipated,
wide diversity of use of soybean products: Flour, soybean
oil meal, soybean oil, other uses (milk, cheese [tofu] bean
sprouts, flavoring sauce, substitutes for coffee and peanuts).
Using soybeans to check chinch bug movement. A soybean
program. Ad: Use the products that make a market for your
soybeans: “Three Purina soybean processing plants are
located in the heart of the Soy Belt...” Soybean oil meal is
used in Purina Chows.
Photos show: (1) E.F. Johnson (facing p. 1). (2) The
7-story Purina Mills plant at Circleville, Ohio, “complete
with new modern soybean processing machinery” (p. 6).
Purina Mills plants at Lafayette, Indiana, and St. Louis,
Missouri (p. 7).
“Future outlook for soybeans in U.S.: Previous to 1934,
4,000,000 bushels was the largest amount of soybeans to be
processed from a single crop. At least 9,000,000 and possibly
10,000,000 bushels of the 1934 crop will be processed into
meal and oil... We predicted last year that the reduction in
cotton-seed meal through the passage of the Bankhead Bill
would result in a big increase in demand for soybean meal
and in higher prices on soybeans. Both of these predictions
have already been proven. The big increase in soybean meal
this year still is far short of supplying the loss in cottonseed
meal.” Address: St. Louis, Missouri.
1521. Culbertson, C.C.; Thomas, B.H.; Hammond, W.E.;
Beard, F.J. 1935. The influence of soybeans upon the gains,
feed requirements and character of the fat produced when fed
to growing and fattening spring pigs on alfalfa pasture. A.H.
Leaflet [Animal Husbandry], Iowa Agricultural Experiment
Station, Cooperative Extension Service No. 147. 5 p. Feb.
• Summary: This is a mimeographed leaflet. Contents:
Introduction. The allotment and rations fed on good alfalfa
pasture (includes whole soybeans and soybean oilmeal).
The feeds and methods of feeding described (All feeds were
self fed. Manchu soybeans were used). Chemical studies
made on certain of the individual carcasses. Comments (“4.
Growing and fattening pigs fed rations containing soybeans
exhibited a marked tendency to produce softer carcasses than
are desired by the packer or the consumer... It appears as
though pigs can consume up to five percent of their ration as
soybeans without noticeably affecting the firmness of their
carcasses”).
Tables: (1) Growing and fattening pigs on alfalfa
pasture. (2) Hardness of body fat produced (Soybean oilmeal
gave hard carcasses). Address: Iowa Agric. Exp. Station,
Animal Husbandry Section, Ames, Iowa.
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1522. O’Kelly, J. Fred; Gieger, M. 1935. Effect of variety,
maturity, and soundness on certain soybean seed and oil
characteristics. Proceedings of the Annual Convention of the
Association of Southern Agricultural Workers 36:460.
• Summary: “Several field varieties of soybeans were grown
on uniform soil and sampled after threshing; four selected
strains of Mammoth Yellow were harvested at three stages
of maturity; and five strains of Delsta were damaged in the
curing process to provide material for soundness studies.
“The samples were analyzed for crude fat, crude protein,
crude fiber, nitrogen-free extract, and ash. The refractive
index and iodine number were determined for all samples
and the saponification number was determined for each
sample in the maturity and soundness studies.” Address:
Mississippi Experiment Station.
1523. MacConkey, C.A. 1935. Soybeans. Ottawa, Canada:
Div. of Research Information, National Research Council,
Ottawa. 93 p. March. 28 cm. [152 ref]
• Summary: A very important and interesting report. In 1932
the first two sections of this report were prepared; in 1934
the third section was added in order to bring it up to date.
Contents: Summary of Part I. Summary of Part II. Summary
of Part III. Part I (p. 14): Cultivation, utilization and trade.
Introduction. Cultivation: Varieties, differences, maturity,
hardiness, color of bean, climate, soil, seeding, harvesting.
Production of oil and cake. Applications: Introduction,
the plant (forage, hay, pasturage, silage, soilage, straw,
soil improvement and fertilizer), the bean (grain, flour,
soy sauce, bean curd [tofu], vegetable beans, other uses),
the cake (cattle feed, flour, fertilizer, other uses), the oil
(general, the soap industry, the paint and varnish industry, the
food industry). The soybean industry in the United States:
Importance of the crop, history and development (incl. Henry
Ford who is said to have 10,000 acres under cultivation),
standards (classes of soybeans), production of oil and cake,
consumption of soybean oil, export trade in soybeans.
Statistics of world trade: Beans (production, exports, imports
[statistics, pre-war average {1909-13} + 1926-1931 for
Germany, Japan, Denmark, UK and British Empire countries,
Dutch East Indies, Sweden, Italy, Formosa, and Holland],
consumption [net imports], prices), oil (production, exports,
imports, consumption, prices), cake (production, exports
and imports). Statistics of the German oil seed industry:
Oil seeds in Germany [by far the world’s largest soybean
importing country and largest European producer of soybean
oil] (imports and exports), vegetable oils (production,
consumption and value), oil cake and meal (production,
imports, exports, consumption and relative values), soybean
experiment stations in Germany.
Part II (p. 56): Development in Canada. The difference
between growing soybeans for forage and for seed.
Present status of soybean cultivation in Canada. The
future for soybeans on the Prairies. Extent of Canadian

Experimentation. Varieties suitable for Canada. The climates
of Manchuria and Canada. Planning the development of
soybeans in Canada. Consumption of vegetable oils in
Canada by industries. Consumption of oil cakes in Canada.
Firms engaged in the soybean industry in Canada. Casein in
Canada.
Part III (p. 69): Survey of the Literature, 1931-34.
Cultivation. Green manure. Breeding. Germination of
seeds. Diseases and parasites. Soil. Manufacture of oil cake.
Composition of the soybean. Properties and composition
of soybean oil. Feedstuffs. Edible products. Detection in
food (e.g. detection of soybeans in wheat flour, pasta, meat
products, etc.). Inedible products. Economics. Table (p.
79-80)–Imports of soy products into Canada: Soy sauces
(1931-1933), edible peanut and soyabean oil, peanut and
soyabean oil for the manufacture of soap and peanut oil for
canning fish, soybeans, soyabean cake and soyabean meal
for use exclusively in the manufacture of cattle food and of
fertilizers. References (102). Other references (Nos. 103117). References not consulted (35).
The section titled “Development in Canada” (p. 56-62)
states: “Soybeans are at present being grown for seed on a
commercial scale in southern Ontario, chiefly in Kent and
Essex Counties [the Niagara Peninsula]. Prior to 1931 the
acreage under soybeans was about 1000 or 1500. The efforts
of persons interested in establishing oil mills increased this
to about 5000 in 1931 and to 6000 or 7000 in 1932. The
average yield of seed has been about 23 bushels per acre,
which is quite equal to yields in the U.S., while another
variety, the A.K., has yielded at the rate of nearly 40 bushels
per acre during a six-year test at Harrow, Ontario.”
“T.B. Macaulay, President of the Sun Life Assurance
Company of Canada has been experimenting for a number of
years on the growing of soybeans in the hopes of being able
to make the western farmer more free from his dependence
on wheat, and believes that he is near to discovering suitable
varieties...
“A statement appearing in the Montreal Financial Times
(Nov. 18, 1932) reports that a number of varieties introduced
from Urbana [Illinois] and tried in various parts of Alberta
made an excellent growth of forage...
“The work being carried out at T.B. Macaulay’s
experiment farm at Hudson Heights, Quebec, is particularly
worthy of mention. Here the testing of varieties has been in
progress for 8 years. Mr. Macaulay’s method of approaching
the problem consists in obtaining samples of hitherto untried
varieties from the most northerly regions where soybeans
grow and the earliest varieties from Asia and elsewhere...
Mr. Macaulay has a new variety which he calls Toyanaga.
It matures 5 days to a week earlier than the variety called
Manchu, which is being grown to a small extent in southern
Ontario.”
“Varieties suitable for Canada: Besides O.A.C. 211
which is the one outstanding variety that has shown itself
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suitable for cultivation in Canada albeit only in southern
Ontario, a number of other varieties have been tried and
experimented with such as Mandarin, Manchu, Wisconsin
Black, Quebec 92, Quebec 537, Early Yellow, Early Brown,
and Manitoba Brown, but none of these have been very
satisfactory.”
Table 29 (p. 60) gives a summary of current (1932)
Canadian experiments with soybeans: Ontario Agricultural
College (Guelph), grown for 39 years (i.e. since 1893), tested
125 varieties. Dominion Experimental Farms (Ottawa and
Harrow, Ontario), 9 years, 100 varieties. Macdonald College
(Quebec), 20 years, 16 varieties. Manitoba Agricultural
College (Winnipeg), 10 years, 12 varieties. University of
Alberta, Edmonton, 3 years, 7 varieties. Brooks (Canadian
Pacific Railway Irrigation Experimental Station, Alberta),
unknown number of years and varieties. Pointe Platin
(Quebec, by J. deLothinière [deLothiniere]), unknown
number of years and varieties. Hudson Heights (Quebec,
by T.B. Macaulay), 8 years, 100 varieties. University of
Saskatchewan, 10 years, 25 varieties.
Page 65 lists “Firms Engaged in the Soybean Industry
in Canada.” The Soy Bean Oil and Meal Co-operative
Company of Canada, Ltd., Chatham, Ontario; Canadian
Soyabeans Ltd., Milton, Ontario; The Vitone Co., Hamilton,
Ontario; Dominion Soya Industries, 355, Place Royale,
Montreal, Quebec.
Note 1. In Shepherd’s City of Chatham (Ontario)
Directory 1934-35 (p. B-166) we read: “Soyabean Oil &
Meal Co-operative Co Ltd, G E Biles, mgr, Colborne n, w
cor Adelaid.”
Note 2. This is the earliest document seen (Jan. 2010)
that mentions Dominion Soya Industry, Ltd. (Montreal,
Quebec, Canada) in connection with soybeans.
Table 33 (p. 67) gives “Consumption of oilseed cake and
meal in Canada” for the calendar years 1926 to 1931. Figures
(taken from Trade in Canada) are given for cottonseed,
linseed, palm nut, soya and total. Consumption of soya cake
and meal (in tons) were: 200 in 1926 (0.6% of total); 680 in
1927; 560 in 1928; 1,560 in 1929 (5.0% of the total); 1,190
in 1930; and 2,500 in 1931. The value in dollars role from
$8,000 in 1926 to about $50,000 in 1931. Apparently all of
this soyabean cake and meal was imported.
Note 3. This is the earliest English-language document
seen (Jan. 2019) that uses the term “soyabean meal” to refer
to ground, defatted soybeans. Address: Div. of Research
Information, National Research Council, Canada.
1524. Poehlman, J.M. 1935. Some limitations of plant juice
analyses as indicators of the nutrient needs of plants. J. of the
American Society of Agronomy 27(3):195-207. March. [18
ref]
• Summary: Discusses adaptation of the Morse and Virginia
soybean varieties to different soil types.
“Summary: No significant differences could be

distinguished through an analysis of variance in the
concentrations of nitrates, phosphorous, and potassium in
the expressed plant juice of Morse and Virginia varieties of
soybeans. Moderate fertilizer treatments had no significant
effect on these concentrations the first season. In the second
season, where the fertilizer treatments were repeated,
relations between the treatments and phosphorous and
potassium concentrations were found.” Address: Dep. of
Botany, Univ. of Missouri, Columbia, Missouri.
1525. Agricultural Gazette of New South Wales. 1935.
Soybeans and cowpeas on the Far North Coast. 46(4):231.
April.
• Summary: Providing fodders rich enough in protein for
dairy cows “is a problem on many farms in the Upper
North Coast district.” Trials of summer leguminous crops
were “arranged at Woodburn, Coraki, Kangaroo Creek
and Coramba by Mr. M.J. Squire, Agricultural Instructor.”
Soybeans gave the best results, better even than cowpeas.
Otootan and Easycook soybean varieties were tested.
1526. Hopkins, E.W. 1935. The effect of long and short day
and shading on nodule development and composition of the
soybean. Soil Science 39(4):297-321. April. One plate at end.
[36 ref]
• Summary: Plants exposed to short day periods had high
starch and nitrogen contents whether the nitrate supply was
high or low. With advancing age, accumulation of starch in
low-nitrate plants increased and the nitrogen constituents
contained a larger proportion of simpler compounds. Plants
grown under long-day conditions had lower starch and
nitrogen contents, notably in stems. With a low nitrate
supply such plants showed declining carbohydrate and
increasing nitrogen contents with advancing age. Shaded
plants contained less carbohydrate and more nitrogen than
the unshaded. The weight of nodules produced relative to the
total weight of plants was decreased by high nitrate supply,
short days, and shading. Address: Hull Botanical Lab., Univ.
of Chicago, Illinois.
1527. Jamieson, George S.; McKinney, Robert S. 1935.
Phosphatides in American soy beans and oil. Oil and Soap
12(4):70-72. April. [1 ref]
• Summary: In this article, Jamieson and McKinney first
studied the phosphorus and phosphatide content of crude
soybean oil and used a theoretical conversion factor of 25.5,
but they reported that soybean phosphatides obtained by
precipitation from acetone contained 3.20% phosphorus
corresponding to a factor of 31.3 (100 divided by 3.20).
The precipitate deposited in some soya-bean oils
consists of phosphatides, but the tendency for precipitation
to occur is not correlated with the phosphatide content of
several species of beans grown in different localities, or
with the phosphorus content of the corresponding oils.
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Specifically, the phosphatide content of soybeans from North
Carolina and Virginia (1.0-3.8%) was generally higher than
that of soybeans from Illinois, Indiana, and Ohio (2.0-2.9%).
Appropriate analytical methods are described.
Soybean varieties analyzed from North Carolina and
Virginia are: Mammoth Yellow (3.82%–the highest), Tokio
Green, Mammoth Brown, Tarheel, Biloxi, Herman, Laredo,
Dixie, and Haberlandt. Soybean varieties analyzed from
Illinois, Indiana, and Ohio are: Illini, Mammoth Yellow,
Tokio Green, Minsoy, Blackeye, Peking, Ohio No. 13,
Hollybrook, Mukden, Kingwa, Macoupin. Address: Oil, Fat
& Wax Lab., Bureau of Chemistry & Soils, USDA.
1528. Dittes, Frances Linda. 1935. Food for life: The art and
science of preparing food. Madison, Tennessee: Associated
Lecturers, Inc. xii + 332 p. Spring. Recipe index. 23 cm.
• Summary: This early Seventh-day Adventist vegetarian
cookbook contains more soyfoods recipes that any published
up to this time. The author, a soyfoods pioneer born in 1891,
first attended Madison College in 1910 and joined the faculty
in 1912. She did her graduate work in nutrition, specializing
in soyfoods nutrition, at George Peabody College for
Teachers (in Nashville, Tennessee), from which she received
her MA degree in 1929. This book was printed by the
“Rural School Press” (Madison College’s school press) and
published in the spring of 1935.
Contents: Part I: Food and nutrition. Milk. The acidbase balance. Fruit acids. Balancing the food. Measuring
food values. Menu planning. The art and science of food
preparation (preceded by this quotation: “Food will be
the medicine of the future”–Harvey W. Wiley). Food
combinations. Condiments. Suggestions for flavoring.
Garnishings. Measurements. Part II: Recipes (listed by
recipe type such as breads {some recipes call for Crisco
shortening}, soups, salads, desserts, etc.). One chapter titled
“Dishes to take the place of flesh foods” (p. 149-65) contains
many interesting recipes such as: Preparation of gluten.
Gluten pot pie. Gluten loaf. Glutose (with 5 cups ground
cooked gluten, plus potatoes, eggs, and cream). Cold sliced
Nut Meat or Vigorost (Nut Meat is sold in 2-lb cans, Vigorost
in 14 oz cans). Peanut roast. Chow mein (with soy cheese
or Nut Meat). Boiled peanuts. Soy-related recipes are given
below. Another chapter is “Nutritive value of the soy bean.
Soy bean dishes” (p. 166-86).
Appendixes: A. Classification of carbohydrates. B.
Canning. C. Sample menus. D. 100 calorie portions of
foods. E. Approximate servings and values of a few common
foodstuffs. F. Protein, calcium, phosphorus, and iron in 100
calories of food material. G. Ash constituents of foods in
percentage of edible portion.
The author uses the term “soy cheese” to refer to tofu.
Soy-related recipes include: Soy bread (20% soy flour and
80% white wheat flour; p. 96). Soy gems (18-20 muffins
using soy flour; p. 108). Tomato-soy sandwich (with grated

soy cheese; p. 114). Soy noodle soup (with grated soy cheese
browned in butter; p. 122). Jellied soy salad (with grated soy
cheese; p. 138). Potato soy salad (with grated soy cheese; p.
138). Tomato and soy salad (with soy cheese). Waldorf soy
cheese salad (with grated soy cheese; p. 139). Lentil-soy
loaf (with soy bean puree; p. 157). Savory soy loaf (with
soy cheese). Soy souffle (with grated soy cheese browned in
butter; p. 159). To fu chi (deep-fried soy cheese stuffed with
rice and seasoned with soy sauce). Soy gravy (with 3 parts
soy flour and 2 parts white wheat flour).
The chapter titled “Nutritive Value of the Soy Bean” (p.
167-86) discusses the general nutritional composition, then
gives details on protein, fats (including lecithin), minerals
(including tofu made with magnesium chloride or calcium
sulphate). Recipes are given for: Cooked soy beans. Soy
milk (after soaking 1 lb of Mammoth variety soy beans
overnight in water, “Wash several times in hot water to
remove undesirable taste.”). Soy milk no. 2. Soy acidophilus
milk. Soy bean cheese [tofu, curded with calcium sulphate].
Soy bean cake [okara] loaf. Browned soy cheese. Green soy
beans. Escalloped green soy beans. Dried soy beans. Baked
soy beans. Soy beans southern style. Roasted soy beans. Soy
beans in tomato sauce. Chop suey (with soy cheese). Sauce
(with soy sauce). Soy bean omelet. Lentil soy bean loaf (with
soy bean puree). Soy bean loaf. Soy bean pie (with soy bean
pulp). Soy bean meat.
Note 1. This is the 2nd earliest English-language
document seen (June 2013) that calls for okara as an
ingredient in a recipe.
Note 2. This is the earliest English-language document
seen (June 2013) that uses the term “Soy bean cake” to refer
to okara.
* = made with soy bean flour. Soy bean muffins*. Soy
muffins*. Soy biscuits*. Soy bread*. Soy nut bread*.
Escalloped onions with soy cheese. Baked rice with
soy cheese. Escalloped potatoes with soy cheese. Spaghetti
and soy cheese. Stuffed pepper with soy cheese. + = with
soy cheese. Left-over croquettes+. Soy croquettes+. Soy
cheese with rice. Stuffed baked potato with soy cheese.
Soy fritters+. Soy cutlets+. Savory soy loaf+. Spanish chop
suey+. Soy souffle (with grated soy cheese browned in
butter). Cream of soy soup. Soy noodle soup+. Soy soup+.
# = made with soy milk. Soy cream of tomato soup#. Soy
cream of pea soup#. Soy cream custard#. Jellied soy salad+.
Waldorf cheese salad+. Potato soy salad+. Stuffed egg with
soy cheese. Soy bean salad. Soy bean sprout salad. Soy
Vegex sandwich+. Tomato-soy sandwich+. Egg and soy
sandwich+. Soy and cucumber sandwich+. Celery and soy
sandwich+. Banana soy sandwich+. Scrambled egg and soy
cheese sandwich. Diabetic crackers (with soy meal). Diabetic
pie crust (with soy meal). Diabetic soy bean mush*.
Vegetables: Soy cheese sauce (with grated soy cheese
and soy sauce, p. 195). Steamed cucumbers with soy cheese
(grated, p. 201). Escalloped onion with soy cheese (p. 204).
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Spinach with soy cheese sauce (and Vegex, p. 207).
Desserts (p. 215-36), Cakes (p. 237-53), Pies (p. 25560), Cookies (p. 261-68), and Ice creams and sherbets (p.
269-74). Some of these sweet recipes use agar-agar, gelatin,
Malta (malt syrup), Health Koko, and Crisco. Some desserts
call for 1-2 cups sugar per 4 servings and 1 pound of sugar
is used in an icing for pound cake (p. 242). No soy is used in
any sweet recipes. Note: It is surprising that Ms. Dittes and
Madison had not discovered the use of tofu or soy milk in
ice creams, other desserts, or dressings. Nor is peanut butter
mentioned.
The chapter titled “Milk” (p. 17-21) states: “Since milk
is an important food constituent, especially for children,
those responsible for planning dietaries should see that each
child has one quart of clean milk or its equivalent each day;
adults, about one pint... Grade A is a raw milk from cows
free from disease, having a bacteria count of not more than
100,000 per cubic centimeter at the time of delivery. Grade B
must be pasteurized and the bacteria count must not exceed
1,000,000 per cubic centimeter. It must also come from cows
free from disease.” All other milk is Grade C.
The chapter titled “The acid base balance” (p. 23-24)
states: “Most foods when burned in the body leave an ash
in addition to the carbonic acid which is thrown off by the
lungs. This ash may be either alkaline, neutral, or acid in
reaction. The principal base-forming (alkaline) elements
are calcium, potassium, magnesium, and sodium, while the
chief acid-forming elements in foods are sulfur, phosphorus,
and chlorine... A neutral or slightly alkaline condition will
produce a feeling of buoyancy, health, vigor, and clear
mental activity... In general, all fruits and vegetables (with a
few exceptions) are potent in producing alkaline ash. Meat,
eggs, breads, and cereals are acid-formers.”
The chapter titled “Condiments” (p. 51-52) states:
“Spices, such as mustard, ginger, pepper, horseradish, curry,
and cloves, are among the most irritating of the seasonings
used. It would be better if these exciting substances were
not added to the food... Vinegar contains acetic acid which
is burned in the body with difficulty. Citric acid as found in
the lemon juice is more easily oxidized in the tissues. Lemon
juice, therefore, makes a good substitute for vinegar, both
as to ease of oxidation and flavor.” Address: Director, Food
and Nutrition, Nashville Agricultural Normal Inst., Madison
Rural Sanitarium and Hospital, Madison, Tennessee.
1529. Casas, Abelard Blanco. 1935. El frijol soya [The
soybean]. Cuba Agricola (Havana) 2(6):15-17. June. [Spa]
• Summary: A basic introduction to soybeans. A large photo
(p. 15) shows one man standing in a field of soybeans at
the agricultural experiment station (Estacion Experimental
Agronomica) of Santiago de las Vegas. Note the vigor of the
plants.
Some years ago, at a time when he was director of the
agricultural experiment Station at Santiago de las Vegas, Dr.

Calvino cultivated soy bean there. The soya bean, Soja max
Lin. originated in China.
In September of 1931 there were in the Department of
Agriculture of the Station seeds of 23 varieties, which were
sown in small lots; and since then, we have been observing
their behavior, being able to make sure that some of them,
in the type of land that we work, vegetate very well and
produce more grain than the black and red beans that are
grown in our country for the table.
Page 16: A full-page table gives the nutritional
composition (protein, oil, carbohydrates, crude fiber, ash,
water / humidity, and calcium). The varieties are: Illini,
Dunfield, Mansoy, Tarheel Black, Dixie, Tokyo, Hahto,
Columbia, Mammoth Yellow, Brown C.5, Wilson Five,
Midwest, Ito San, Hispida, Medium Green, Lexington,
Mammoth Brown, Harbinsoy, Haberlandt, Peking, George
Washington, Chiquita, O-too-tan [Otootan].
Page 17: Photos show: (1) A bundle of soybeans with
many seed-filled pods. (2) The roots of a soybean plant
bearing many nodules for nitrogen fixation. Address: PhD,
Agronomo.
1530. Brown, H.B. 1935. Effect of soybeans on corn yields.
Louisiana Agricultural Experiment Station, Bulletin No. 265.
p. 1-31. July. [12 ref]
• Summary: Otootan soybeans or similar vigorous, rankgrowing varieties were used in the tests. “The soybeans
planted in the row of corn when the corn was planted
invariably made good growth. They lowered the corn grain
yield 19.1 per cent the first year, 33.6 per cent the second,
but increased to 12.7 per cent the third, 51.7 per cent the
fourth, and 35.2 per cent the fifth. The soybeans grown in
the soybean plats just mentioned gave an average yield of
3108 pounds of dry soybean hay per acre... If both corn and
soybeans are to be grown, it is more economical to grow
them both on the same land rather than on separate acres.
When grown separately, the average production per acre was
20 bushels of corn and 3089 pounds of dry bean hay, but
when grown in combination, the production per acre was
33.9 bushels of corn and 4020 pounds of [soybean] hay...
Alternate row planting is better for harvesting both the corn
and the hay.”
1531. McCarroll, R.H. 1935. Increasing the use of
agricultural products in the automotive industry. Ford News
(Dearborn, Michigan) 15(7):125-26. July.
• Summary: This is the condensed version of a speech that
was first published in the Proceedings of the First Dearborn
Conference of Agriculture, Industry, and Science (p. 57-65),
held on 7-8 May 1935 at Dearborn, Michigan, and sponsored
by the Farm Chemurgic Council. The original speech is
very important, in that it explains how Henry Ford first got
involved with and obtained soybeans in March and April
1930.
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Photos taken at the “Ford experimental farms” show: (1)
Soy beans being threshed. (2) Manchu soy beans grown in
Michigan. (3) Harvested soy beans coming out of a combine.
(4) 6-7 people working in an experimental soybean field.
(5) A display board containing plastic car parts made from
moulded soy bean meal. (6) A full soy bean pod, and an
opened pod showing the 3 soy beans inside. (7) A student
at the Edison Institute experimenting with soy bean oil.
Address: Chemist, Ford Motor Co., Dearborn, Michigan.
1532. Orcutt, F.S.; Fred, E.B. 1935. Light intensity as an
inhibiting factor in the fixation of atmospheric nitrogen by
Manchu soybeans. J. of the American Society of Agronomy
27(7):550-58. July. [7 ref]
• Summary: Inoculated soya beans grown in nitrogen-free
sand, with high light intensity, failed to initiate nitrogen
fixation. The latter commenced after partial shading for 1
week. The effect of light intensity is correlated with the
carbon:nitrogen ratio within the plant. An extremely high
ratio probably inhibits nitrogen fixation.
Wilson (1940, p. 127, with two photos in Plate 14)
notes: “In early June of 1932 Orcutt and Fred (1935) placed
sand cultures of soybeans outdoors just as the prolonged
drought of that summer began. The weather immediately
following the planting was characterized by sunlight of
high intensity and by hot, dry winds. The response of the
nodulated soybeans to these rather extreme conditions
was most unexpected: they entered the nitrogen hunger
stage and remained there. Plants supplied with ammonium
nitrate developed normally. This difference in response
suggested that the effect was related to the nitrogen fixation
process. Since the roots of the plants suffering from nitrogen
hunger possessed numerous, well-developed nodules
(Plate 14), it was suggested that perhaps the carbohydratenitrogen balance in the plant had become so excessive that
assimilation of free nitrogen was inhibited.
“To test this hypothesis, part of the nodulated plants in
the nitrogen hunger stage were shaded for a week to retard
the formation of carbohydrate and to increase the soluble
forms of nitrogen in the plant. As can be seen in Plate 14,
the response was clear-cut; within a few days nitrogen
fixation had begun in the shaded plants, and by the end of a
week the leaves had become dark green. After a week these
plants were harvested, along with plants which had not been
shaded, and appropriate analyses made. Shading had reduced
the carbohydrate-nitrogen relationship (as measured by
soluble carbohydrate divided by total nitrogen), especially in
the roots and stems (2). This decrease in the carbohydratenitrogen balance was accompanied by an increase in the
quantity of nitrogen fixed, the shaded plants having fixed
more than twice as much as the unshaded. Although the
larger plants of the shaded series possessed the greater
absolute mass of nodules, no significant effect was observed
on the development of the nodules, measured as a percentage

of the plant.”
Footnote (2): “The same conclusions were reached
when percentage of nitrogen was used as the measure of the
carbohydrate-nitrogen relationship, but the differences were
less marked (Orcutt and Fred, 1935).” Address: Depts. of
Agricultural Bacteriology and Agricultural Chemistry, Univ.
of Wisconsin, Madison, Wis.
1533. Morse, W.J. 1935. Green vegetable soybeans.
Proceedings of the American Soybean Association p. 44-45.
15th annual meeting. Held 21-22 Aug. 1935 at Evansville
and 23 Aug. at Lafayette, Indiana.
• Summary: “The green, immature soybean is used
extensively as a green vegetable in oriental countries.
Experiment stations in Japan have developed many varieties
solely for use as green beans which are classified by growers
and seedsmen as garden beans. About 60 such varieties have
been collected during agricultural explorations in Japan
by the U.S. Department of Agriculture. These varieties,
which range from 75 to 170 days in maturity, have been
found to differ markedly in flavor, ease of cooking, and soil
and climatic adaptations. Cooperative studies with state
experiment stations and special cooperators during the past
two years indicate some very promising early, medium, and
late green vegetable types for regions adapted to the soybean.
The most valuable of these varieties are being increased by
several state experiment stations for more extensive studies.
“For green vegetable beans, the soybean should be
picked when the beans have reached full size and are still
green and succulent. The green beans resemble young, tender
Lima beans but they have a richer and more nutty flavor...
The immature beans are difficult to shell but if first boiled for
about 3 minutes they shell quite readily... The usual oriental
way of cooking green soybeans is to boil the beans in the
pods, in water flavored with soy sauce or salt and serve them
to be eaten from the pod. Many people prefer to cook the
beans in the pods, boiling them in salted water for 20 to 30
minutes. The beans then shell readily and may be used as a
vegetable, in salads or in soups.
“When soybeans are planted in the garden for table use,
it is best to use varieties recommended for green beans. One
may, however, use the common varieties although they are
smaller, not so easily cooked, and usually lack the distinctive
flavor of green vegetable varieties. Green soybeans are
not available before midsummer and for continued use, a
succession of plantings of the same variety or of varieties
of different periods of ripening would be desirable. The
Hahto, a medium variety, is the only green vegetable variety
at present handled by growers. The Rokusun, a late type,
and two or three early Japanese varieties are being increased
rapidly and should be in the hands of growers and seedsmen
in the near future.”
Note 1. This is the earliest document seen (June 2013)
that mentions the soybean variety Rokusun, or any other
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large-seeded soybean variety in the United States.
Note 2. This is the earliest English-language document
seen (June 2009) that uses the term “vegetable types” or
“green vegetable types” or “green, immature soybeans”
to refer to green vegetable soybeans. It is also the earliest
English-language document seen (June 2009) that with the
term “Green vegetable soybeans” in the title. Reprinted in
Good Health, Oct. 1937. Address: Bureau of Plant Industry,
USDA, Washington, DC.
1534. Proceedings of the American Soybean Association.
1935. Leading varieties grown in states indicated, or
recommended by the experimental station. p. 45. 15th annual
meeting. Held 21-22 Aug. 1935 at Evansville and 23 Aug. at
Lafayette, Indiana.
• Summary: Arkansas: Medium to late maturing–Virginia,
Laredo, Chiquita, Arksoy, Mammoth Brown, Tokio,
Mamredo. Very late–Otootan, Biloxi, White Biloxi. New
varieties–Ozark, Arksoy.
Illinois: Varieties leading in favor–Illini, Manchu,
Dunfield, Mansoy, Laredo. Other popular varieties–Ebony,
Virginia, Ilsoy, Peking, Black Eyebrow, Wilson V [WilsonFive], Hurrelbrink.
Indiana: Northern two-thirds–Dunfield, Illini, Mandell,
Manchu. Southern third–Colored varieties–Kingwa, Pekwa,
Wilson, Virginia, Laredo (for extreme southern Indiana).
Yellow varieties–P.K. Manchu, Mansoy, Haberlandt.
Iowa: Manchu, Illini, Dunfield, Mukden, Black
Eyebrow.
Kansas: For hay–A.K., Laredo, Peking, Hongkong. For
seed–A.K., Manchu, Hongkong, Illini.
Kentucky: For general use–Virginia, Wilson. Western
Kentucky–Laredo. Mountains–Mammoth Yellow.
Miscellaneous varieties used to some extent–Peking, Sable,
Wilson-5. Sooty.
Mississippi: For hay–George Washington, Laredo,
Otootan, Tanloxi. For combination with corn and fertility–
Otootan, Tanloxi, Mamloxi, Delsta, Delnoshat, Tokio, Biloxi.
Miscellaneous: Mamredo, Looney No. 1, Looney No. 2,
Matthews.
Missouri: Moderate to thin land: Virginia; Wilson for
seed. Productive land–Wilson for hay; Midwest, Wilson
for seed. Moderate to fertile land in Southern Missouri, and
Southeastern lowlands–Laredo for hay. Sable, Peking as
good as Wilson for hay or seed.
Ohio: Southern Half–For hay–Pekwa, Kingwa, Virginia,
Scioto, Peking, Wilson. For seed–Scioto, Manchu, Illini,
Dunfield. Central Ohio–For hay–Scioto, Pekwa, Kingwa,
Manchu, Illini, Dunfield. For seed–Scioto, Manchu, Illini,
Dunfield. Northern Ohio–For hay–Scioto, Illini, Manchu,
Dunfield. For seed–Manchu, Illini, Dunfield.
Tennessee: Mammoth Yellow, Tokio, Laredo.
Texas: Laredo and Otootan.
Wisconsin: For hay–Manchu, Illini, Dunfield, Ebony,

Midwest. For seed–Manchu No. 3. For seed in Central
Wisconsin–Wisconsin Early Black, Selected Mandarin.
Note: This is the earliest document seen (Sept. 2004)
that mentions the soybean variety Delnoshat, which is grown
only in Mississippi, for hay.
1535. Proceedings of the American Soybean Association.
1935. Promising new varieties in the Corn Belt. p. 47. 15th
annual meeting. Held 21-22 Aug. 1935 at Evansville and 23
Aug. at Lafayette, Indiana.
• Summary: Iowa: Mukden–Yellow, 2 to 5 days earlier than
the Manchu.
Indiana: Mandell–Yellow, adapted to Manchu producing
areas. Kingwa–Black, adapted to southern half of Indiana.
Pekwa–Black, very similar to Kingwa, but more uniform.
Ohio: Scioto–Yellow; 2 to 4 days later than Illini; taller
than Manchu.
1536. Rokusun: New U.S. domestic soybean variety.
Large-seeded and/or vegetable-type soybean. Occasionally
misspelled Rokusum. 1935. Seed color: Yellow (straw),
hilum brown.
• Summary: Sources: Morse, W.J. 1935. “Green vegetable
soybeans.” Proceedings of the American Soybean Assoc.
p. 44-45. See p. 44. “The Rokusun, a late type, and two or
three early Japanese varieties are being increased rapidly and
should be in the hands of growers and seedsmen in the near
future.”
Morse, W.J. 1936. Soybean introductions named in
January 1936. Washington, DC: USDA, Bureau of Plant
Industry, Div. of Forage Crops and Diseases. 2 p. April 7.
See p. 1. F.P.I. No. 80481. Name: Rokusum [sic, Rokusun].
Seed color: Straw yellow. Maturity: 140 days. Use: Green
vegetable or dry edible bean. States grown: Southern.
Morse, W.J. 1938. “Edible varieties of soybeans.”
Proceedings of the American Soybean Assoc. p. 30-33. A
table (p. 32) shows: F.P.I. No.: 80481. Days to ripen: 140.
Seed color: Straw yellow. Hilum: Brown. Seeds per lb:
1,584. Oil and protein content (moisture-free basis): 18.07%
and 43.18%. Use: Dry edible or green vegetable.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 16-17. Rokusun is in the USDA Germplasm
Collection. Maturity group: VI. Year named or released:
1936. Developer or sponsor: USDA. Literature: 07, 11.
Source and other information: ‘Rokusun Daizu’ from Tokyo,
Japan, in 1929. Prior designation: PI 80481. Address: USA.
1537. Rhodesia Agricultural Journal. 1935. Editorial: Soya
beans. 32(11):767-68. Nov.
• Summary: “We have received numerous enquiries from
farmers regarding the cultivation of soya beans. For a
number of years experiments have been continued on the
Salisbury Experiment Station and practically all the better
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known strains have been tested. It is definitely proved that
the growth of the crop may be much increased by inoculating
the seed with the specific bacteria required by the crop,
excepting perhaps when the crop is grown on fertile soils,
well supplied with organic matter.” Under these conditions,
Otootan, Otoxi, and Biltan are remarkably successful as
fodder crops. “For the export trade the yellow-seeded
Herman variety is the only one which could be grown, but
at the present time the depressed condition of the overseas
market renders the export of this seed unprofitable.” Address:
Dep. of Agriculture, Salisbury, Southern Rhodesia.
1538. Harijan. 1935. More about soya beans. 3(46):366-68.
Dec. 28. [1 ref]
• Summary: Mahadev Desai introduces the article by stating,
“A friend who is now in America has brought together the
following article information about soya beans collected
by him from books and various institutions.” Much of the
information apparently came from the Bureau of Home
Economics, Washington, DC. Under the subtitle “Soybean
and soybean products for table use,” it discusses the
nutritional composition of soybeans, green soybeans and
their varieties (including Hahto and Easy Cook [Easycook],
with 3 recipes including ones for salted soya beans [soy
nuts], and whole dry soya beans used in soup), soybean
sprouts, soybean flour, soya bean sauce, soya bean milk,
and soya bean cheese (to fu). Details of how each food is
prepared are also given. Continued in Harijan on 4 Jan. 1936.
Address: India.
1539. University of Arkansas, College of Agriculture,
Agricultural Experiment Station, Data Sheet. 1935. Soybean
variety experiment, 1930 to 1935, inclusive. No. 1-35.
Undated.
• Summary: “Beginning in a small way in 1925, the
production of soybeans for seed in the rice growing section
of Arkansas has taken on the characteristics of a major
industry. Because of having available machinery for the
work, this section is becoming the commercial center of
bean production for this state. In Arkansas, Prairie and
Lonoke counties, the estimated 1935 soybean crop occupied
35,000 acres, the most of which were harvested for beans.
To a greater extent than ever before, the soybean producers
harvested with some type of combined harvester-thresher.
“Throughout the fall of 1935 many cotton seed oil mills
were crushing soybeans as a supplement to their regular
operations. One mill in Memphis [Tennessee] was reported
to have crushed several hundred car-loads of yellow beans
which they shipped in from Illinois. Many other cotton seed
crushers were showing great interest in the soybean crop of
Arkansas and other southern states.”
“Results in 1935 do not differ materially from the
findings of previous years. Some of the leaders in beans
yields are Mamloxi, White Biloxi, Mammoth Yellow,

Mammoth Brown, Arksoy, Tokio, Biloxi, and Laredo. Of
these, there is a definite seed demand for Laredo, Mamloxi,
Tokio, Biloxi, Mammoth Yellow and Mammoth Brown. For
hay production Otootan, a bean with excellent quality of
hay but relatively late in maturity, is the outstanding variety.
Other good yielders of high quality hay are Laredo and
Chiquita. Heavy-stemmed varieties that give a good tonnage
of coarse hay include Biloxi, White Biloxi, Mamloxi and
Loxitan.”
A table (1935-A) gives data on the following soybean
varieties (in approximately descending order of average
seed yield for 6 years): “Mammoth Brown, Delta 6677,
Delsta 6676, Mammoth Yellow, Biloxi, Mamredo 607,
Laredo, Tanloxi, Mamloxi 6114, Delnoshat 6679, Southern
Prolific, Virginia, Ozark 37272, Chiquita, Wilson, Midwest,
Otootan, Morse, Loxitan, Manchu, Illini, Ito San, Green
Mung, Arksoy, Tokio, Peking, White Biloxi, Sel. No. 91425,
Norredo [black seeded], King-wa [Kingwa], New Deal.”
For each variety is given: Yield (bushels per acre)
in 1935. Average seed yield for 6 years. Tons of hay per
acre: For 1935, average for 6 years, and rank for 4 or more
years. Color of beans. Relative maturity (from early to late).
Character of hay (fine, medium, or coarse).
Note: Dan T. Gray is Director of the experiment station.
This information was collected by the Federal Writers’
Project of the W.P.A. in Arkansas in the late 1930s and early
1940s. Address: Dep. of Agronomy, Fayetteville Arkansas;
Rice Branch Exp. Station, Stuttgart, Arkansas.
1540. Davidson, W.A. 1935. Seedling identification.
Proceedings of the Association of Official Seed Analysts of
North America 27:40-43. [1 ref]
• Summary: Identifies soybeans and rye. The Federal Seed
Act has created an urgent need. “The seedlings ranked from
the tallest to the shortest somewhat as follows: Wilson,
Otootan, Peking, Laredo, and Ebony.” Address: USDA,
Washington, DC.
1541. Mumford, H.W. 1935. A year’s progress in solving
some farm problems of Illinois. Illinois Agricultural
Experiment Station, Annual Report 47:1-287. For the year
ended June 30, 1934.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crops: Value of forages for
adjusting acreage varies (p. 26-27; Timothy, red clover,
alfalfa, and soybeans are compared in a rotation of corn,
oats, and wheat). Study aims to find forage crop for every
need (p. 41-42; “Soybeans seeded with Sudan grass reduced
chinch bug damage to a minimum”). Seed-type soybeans
yield more hay and seed (p. 43-44; “Over a 5-year period the
Dunfield yielded 3.59 tons of hay an acre; the Mansoy, 3.53
tons; and the Manchu, 3.36 tons. All of these are seed-type
beans. The Kingwa [black seeded] and Peking, both hay
types, yielded only 3.29 tons and 3.21 tons respectively.”

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 724
Illini produced 3.16 tons of hay per acre. In a 10-year test
for seed yield at Urbana, the winner was Illini at 38.9 bu/
acre). Soybean yield factors are apparently heritable (p.
44-46; “Soybeans of high oil content are demanded by
processors, while large yields of seed are demanded by the
grower”). Maximum soil improvement sought for soybean
crop (p. 47; “Where corn follows soybeans, tests prove that
soybeans may be plowed under most satisfactorily at a date
in the fall before many leaves have been lost, but when the
plant has made its maximum growth. The seed in the pods
should be completely developed”). New crops and new uses
relieve surplus problem (p. 69-70; “Extensive studies on the
use of soybean oil in paints were continued with promising
results”).
Livestock investigations: “Toasting” soybean oil meal
lowers palatability (p. 73-75; Tests were made “to determine
the relative feeding value of soybean oil meals manufactured
in different ways. The cattle making the largest gains
were those fed meal produced at the lowest temperature”).
Soybean meals better than ground beans for chicks (p. 11315). Dairy cattle can utilize lespedeza straw to advantage (p.
135-36; Compared with soybean hay. Although cows refused
23.1% of their soybean hay {compared with 10.0% of
lespedeza hay}, they yielded more daily milk per cow {35.5
vs. 33.5 lb} but made less daily weight gain per cow {0.08
vs. 0.37 lb}).
Entomology investigations: Safety of soybeans being
guarded by insect surveys (p. 142; Soybean plantings were
vastly increased in 1934 as a result of the drouth and chinch
bug situation. Protection of this comparatively new crop
from insects is made possible by annual surveys which the
Illinois Natural History Survey conducts in cooperation with
the Univ. of Illinois Department of Agronomy).
Agricultural economics investigations: Guides to lower
grain costs are found in studies (p. 178-79; In 1933, soybeans
that were harvested using a combine cost $15.05 per acre.
The yield was 23.0 bu/acre. So the cost per bushel was
$0.65. This compared with $0.41 for corn and $0.48 for oats
and $0.61). Three-year figures show soybean costs being
lowered (p. 179-80).
Home economics investigations: Many varieties of
soybeans have promise as foods (p. 255; Sybil Woodruff
has studied the palatability of a large number of soybean
varieties. Several varieties, including the popular Illini and
a variety found in September to be very palatable as a green
vegetable, were tan or ivory in color). Address: Dean and
Director of the Station, Urbana, Illinois.
1542. Webster, James E.; Kiltz, Burton F. 1935. Oil and
protein studies of Oklahoma grown soybeans. Proceedings of
the Oklahoma Academy of Science 15:32-36.
• Summary: Analyses of the chemical composition of 19
varieties of soybeans grown at Stillwater show that the oil
content is low and the protein content high as compared with

soybeans grown in other states. Since the iodine numbers
are especially low, soybeans grown in Oklahoma should be
classified as semi-drying types.
A given variety was found to vary considerably in
protein content from one locality to another. Four varieties
(Chiquita, Dixie, Virginia, and Laredo) were grown in two
different places in Oklahoma (Craig Co. and Stillwater)
in 1931. The protein content of the soybeans grown in
Stillwater averaged about 4 percentage points higher than
that of soybeans grown in Craig Co.
Tables show: (1) Chemical analyses of Stillwater grown
soybeans (Five year averages). The varieties are: Laredo,
Pine Dell Perfection, Columbia, Morse, Wilson, Illini,
Haberlandt, Dixie, Virginia, Pinpu, Old Dominion, Manchu,
Hongkong. Percentages are expressed on a moisture-free
basis. For each variety is given: Protein (range 43.41 to
41.29). Oil (13.84 to 20.10). Iodine number of oil (range
130.94 to 114.74).
(2) Chemical analyses of Stillwater grown soybeans
(Three or four year averages). The varieties are: A.K.,
Harbinsoy, Hollybrook, Chiquita, Arksoy, Peking, Herman,
Percentages are expressed on a moisture-free basis. For each
variety is given: Protein (range 44.36 to 41.96). Oil (15.93 to
19.64). Iodine number of oil (range 124.35 to 112.30).
(3) Annual variation in the chemical composition of
the Illini variety at Stillwater, 1929-1932. Percentages are
expressed on a moisture-free basis.
(4) Comparison of Craig County and Stillwater grown
soy beans (1931). Percentages are expressed on a moisturefree basis. The varieties are Chiquita, Dixie, Virginia, Laredo
plus averages.
(5) Chemical analyses of Heavener grown soy beans
(Three year results). Percentages are expressed on a
moisture-free basis. The varieties are: Manchu, Chiquita,
Illini, Haberlandt, Dixie, and Morse. For each is given the
protein, oil, and iodine number. Address: Oklahoma Agric.
Exp. Station, Stillwater.
1543. Banks, G.H. 1936. Arkansas soybeans in 1935. East
Arkansas Record (Helena, Arkansas) 5(138):2. Jan. 28.
Soybean section.
• Summary: “The All-American triple-threat footballers have
gone into eclipse until next September, so we will take time
out for a discussion of a ‘triple-purpose’ friend of the farmer,
the widely-distributed but little-known soybean. Some crops
are grown for cash income, others for feed for livestock, and
still other crops to build up the soil. The soybean combines
all these three functions in one crop.
“In every country of Arkansas some farmers grow
soybeans, either alone or planted with corn or grain sorghum.
A great majority of these cut the beans for hay, or turn the
stock into the field to eat the beans. A smaller number turn
under the soybean plants as green manure to build up the
humus and nitrogen content of the soil. Mostly acreages
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devoted to soybeans are in small units, and very few of the
growers save their own seed.
“On Grand Prairie, and in some sections of the Arkansas
and Mississippi River Delta, farmers are growing beans for
harvest and using them as a cash crop to supplement rice
and cotton. Many rice farmers use the binder and thresher
method, but there were at least thirteen combined harvesterthreshers in operation on Grand Prairie in the fall of 1935,
mostly in Arkansas and Prairie counties.
“The rice farmers have been at the commercial soybean
business the longest and Stuttgart has become a nationally
recognized source of planting seed. The estimated 1935
acreage on Grand Prairie rice farm was 30,000 acres, of
which about half was cut for hay or turned under, and the
other half harvested for beans. The soybean fits into the riceland rotation as a crop to clean up the land from obnoxious
weeds and grasses, hence the general practice is to plant
in rows and keep cultivated. Commercial inoculations are
almost universally used, in order to get the most benefit of
the nitrogen-storing bacteria.
“The Rice Branch Experiment Station of the University
of Arkansas College of Agriculture has conducted numerous
experiments with soybeans. Based on a six-year average, the
best bean for high quality fine-stemmed hay are Otootan,
Laredo and Chiquita. Coarse-stemmed but making a good
tonnage are the White Biloxi, Biloxi and Mamloxi. The
Virginia variety has the merit of being early and of good
quality, but has ranked nineteenth out of twenty-five varieties
in total hay produced over the period of 1930-35 inclusive.
For bean production, high yielding honors go to Mamloxi,
White Biloxi, Mammoth Brown, Delta 6677, Biloxi and
Laredo.”
1544. Agricultural Gazette of New South Wales. 1936. Maize
and legume silage: Balanced rations for the North Coast.
47(1):58. Jan.
• Summary: Lucerne does not thrive in many areas of the
Upper North Coast district. “As one way of approaching
this problem, velvet beans and soy beans were grown in
trials at Swan Bay (Richmond River), Kangaroo Creek,
and Coramba, to put into the silo with green maize in the
proportion of three loads of maize to one of legume with a
view to improving the feeding value of the silage.” Soybeans
were found to give better results than either velvet beans
or (previously) cowpeas. Mr. M.J.E. Squire, Agricultural
Instructor, concluded that the Otootan soybean is the most
suitable for this purpose.
“For the successful cultivation of soybeans, verminproof areas are required, as hares, rabbits, etc., are very
severe on them during the seedling stage.” They eat the
young soybeans.
1545. Culbertson, C.C.; Thomas, B.H.; Beard, F.J.;
Hammond, W.E. 1936. The influence of soybeans upon the

gains, feed requirements and character of the fat produced
when fed to growing and fattening spring pigs on rape
pasture. A.H. Leaflet [Animal Husbandry], Iowa Agricultural
Experiment Station, Cooperative Extension Service No. 150.
6 p. Feb.
• Summary: This is a mimeographed leaflet. Contents:
Introduction. The allotment and rations fed on good rape
pasture (includes cracked soybeans and soybean oilmeal).
The feeds and methods of feeding described (All feeds were
self fed. Manchu soybeans were used). Chemical studies
made on certain of the individual carcasses. Comments
(Growing and fattening pigs fed rations containing soybeans
exhibited a marked tendency to produce softer carcasses. Use
soybean oilmeal instead).
Tables: (1) Growing and fattening pigs on rape pasture
(with cracked soybeans and soybean oilmeal). (2) Hardness
of body fat produced. Address: Iowa Agric. Exp. Station,
Animal Husbandry Section, Ames, Iowa.
1546. MacLachlan, P.L. 1936. Fat metabolism in plants
with special reference to sterols. J. of Biological Chemistry
113(1):197-204. Feb. [15 ref]
• Summary: The fact that sterols have been found in almost
all parts of all the plants examined, “would suggest that these
substances have a definite function in the metabolism of the
plant.” Yet the nature of that function is not yet clear.
During the germination of the sound soy beans
(Mammoth Yellow and Wilson Black), while the total fat
content decreased significantly, there was a continuous
synthesis of sterol which was usually somewhat greater
during etiolated growth than during growth in light.
The results suggest a close relationship between sterol
metabolism and fat metabolism in both plants and animals.
The color of the soy beans was not reflected in their
fat composition. Address: Dep. of Biochemistry and
Pharmacology, The Univ. of Rochester School of Medicine
and Dentistry, Rochester, New York.
1547. Bansei: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1936. Seed color:
Yellow (straw), hilum pale/colorless to light brown.
• Summary: Sources: Morse, W.J. 1936. Re: Chusei and
Bansei soybean varieties, and making soy milk. Letter to
Dr. John Harvey Kellogg, Miami Springs (Miami), Florida,
March 7. “I have your letter of February 13... Concerning
variety 81031, which I wrote you had given such good
results in making a high quality milk, we have given the
varietal name Bansei to this number. I think that we shall be
able to furnish you with 4 or 6 pounds of seed and I feel that
it should mature in ample time at Battle Creek.”
Morse, W.J. 1936. “Re: Evaporated soymilk, soybean
varieties, and green vegetable soybeans.” Letter to Dr. John
Harvey Kellogg, The Miami-Battle Creek, Miami Springs,
Florida, March 26. 2 p. “I have your letter of March 9 and
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with reference to the Bansei soybean, I will say that we
will try to spare you as many pounds as possible.” There
are no longer large sources of either the Chusei or Bansei
soybean in this country at present... we obtained the seed
from The Yamato Seed Co., Tokyo, Japan. The Bansei was
obtained from them under the name Bansei O Sayada Mame
[probably Bansei O Saya Eda Mame] and the Chusei under
the name Chusei O Saya Eda Mame. Note 1. In Japanese,
Bansei and Chusei mean “late grower or late development”
and “medium grower or medium development” respectively.
Interestingly, Morse (1938, p. 32) reported that both varieties
mature in the same time–110 days. O Saya means “large
pod.” Eda Mamé–pronounced ay-dah-MAH-may–means
“green vegetable soybean.” Note 2. Kellogg apparently
wrote Morse first on 9 March 1936 to ask about the Bansei
soybean.
Morse, W.J. 1936. Soybean introductions named in
January 1936. Washington, DC: USDA, Bureau of Plant
Industry, Div. of Forage Crops and Diseases. 2 p. April 7.
See p. 1. F.P.I. No. 81031. Name: Bansei. Seed color: Straw
yellow. Maturity: 110 days. Use: Green vegetable and dry
edible bean. States grown: Northern and North Central.
Morse, W.J. 1938. “Edible varieties of soybeans.”
Proceedings of the American Soybean Assoc. p. 30-33. A
table (p. 32) shows: F.P.I. No.: 81031. Days to ripen: 110.
Seed color: Straw yellow. Hilum: Pale. Seeds per lb: 1,936.
Oil and protein content (moisture-free basis): 21.72% and
39.12%. Use: Dry edible or green vegetable.
Lloyd, J.W.; Burlison, W.L. 1939. “Eighteen varieties
of edible soybeans: Their adaptability, acceptability, culture
and characteristics.” Illinois Agric. Exp. Station, Bulletin No.
453. p. 385-439. March. See p. 394-97, 413, 423.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 8-9. Bansei is in the USDA Germplasm
Collection. Maturity group: II. Year named or released: 1936.
Developer or sponsor: USDA. Literature: 07, 11. Source and
other information: ‘Banseiosayada Mame’ from Sapporo,
Japan, in 1929. Prior designation: PI 81031. Address: USA.
1548. Chusei: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1936. Seed color:
Yellow (straw), hilum yellow.
• Summary: Sources: Morse, W.J. 1936. Re: Chusei and
Bansei soybean varieties, and making soy milk. Letter to
Dr. John Harvey Kellogg, Miami Springs (Miami), Florida,
March 7. “I have your letter of February 13 with regard to
the variety of soybean which you have been increasing at
Battle Creek [Michigan] for the past three or four years. The
sample of beans was recently received from Battle Creek and
in checking it over with our samples I find that it is identical
with the type we are now calling Chusei. I may say that the
seed is now being distributed under this varietal name.
Morse, W.J. 1936. “Re: Evaporated soymilk, soybean

varieties, and green vegetable soybeans.” Letter to Dr. John
Harvey Kellogg, The Miami-Battle Creek, Miami Springs,
Florida, March 26. 2 p. “I have your letter of March 9 and
with reference to the Bansei soybean, I will say that we will
try to spare you as many pounds as possible.” There are no
longer large sources of either the Chusei or Bansei soybean
in this country at present... we obtained the seed from The
Yamato Seed Co., Tokyo, Japan.
Morse, W.J. 1936. Soybean introductions named in
January 1936. Washington, DC: USDA, Bureau of Plant
Industry, Div. of Forage Crops and Diseases. 2 p. April 7. See
p. 1. F.P.I. No. 80472 (19976). Name: Chusei. Seed color:
Straw yellow. Maturity: 110 days. Use: Green vegetable and
dry edible bean. States grown: North and North Central.
Morse, W.J.; Cartter, J.L. 1937. “Improvement in
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89. For
the year 1937. See p. 1163. “In Japan, certain varieties of
soybeans were found that were used solely as green shelled
beans... The vegetable soybean offers an excellent food of
high nutritional value, especially in the fall when other green
beans are lacking... As a result of selection, cooking tests,
and adaptation studies, eight green vegetable varieties... have
been introduced in various sections of the country.” One of
these is Chusei.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 8-9. Chusei is in the USDA Germplasm
Collection. Maturity group: III. Year named or released:
1936. Developer or sponsor: USDA. Literature: 07, 11.
Source and other information: ‘Chusei O Saya Eda Mame’
from Tokyo, Japan. Prior designation: PI 80472. Address:
USA.
1549. Morse, W.J. 1936. Re: Chusei and Bansei soybean
varieties, and making soy milk. Letter to Dr. John Harvey
Kellogg, Miami Springs (Miami), Florida, March 7. 1 p.
Typed, with signature.
• Summary: “I have your letter of February 13 with regard
to the variety of soybean which you have been increasing at
Battle Creek [Michigan] for the past three or four years. The
sample of beans was recently received from Battle Creek and
in checking it over with our samples I find that it is identical
with the type we are now calling Chusei. I may say that the
seed is now being distributed under this varietal name.
“Concerning variety 81031, which I wrote you had
given such good results in making a high quality milk, we
have given the varietal name Bansei to this number. I think
that we shall be able to furnish you with 4 or 6 pounds of
seed and I feel that it should mature in ample time at Battle
Creek. I take it that you wish this seed to be sent in your
name at your Battle Creek address. Very truly yours, W.J.
Morse, Senior Agronomist.”
Note 1. This is the earliest document seen (Nov. 2020)
that mentions the soybean varieties Bansei or Chusei.
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Address: Senior Agronomist, Div. of Forage Crops and
Diseases, Bureau of Plant Industry, USDA, Washington, DC.
1550. Kellogg, John Harvey. 1936. Re: Bansei soybean and
making soy milk. Letter to Mr. William J. Morse, Bureau
of Plant Industry, USDA, Washington, DC, March 9. 2 p.
Typed, without signature (carbon copy).
• Summary: Dr. Kellogg thanks Morse for his letter or
March 7. “I am very glad to know about the Bansei bean. I
shall be greatly pleased if you will send me as many pounds
as you can of this seed and tell me if it is possible for me to
get a larger quantity for planting this year.
“We are using very considerable quantities of soy beans
for milk and at the rate it is increasing will soon be requiring
about a ton a week.
“I am anxious to get started with your new bean as raw
materials as soon as possible. I should also like to know
whether the bean you call Chusei can be obtained in quantity
for seed. I am hoping to plant two hundred acres of this bean
this year to be used chiefly as a shell bean for canning. Can
this be obtained in quantity either in this country or in Japan?
Can the Bansei bean be obtained in Japan? I should also like
to know if you can give me information about a bean which
I am purchasing through a local agency here under the name
of Tokyo. It comes from Norfolk here and I am informed that
it is imported direct from Japan.”
“I consider the soy bean one of the most remarkable of
the world’s food products and expect to make increasingly
large use of it. I have been experimenting with it for many
years, but have made rather slow progress because of the
multiplicity of other matters requiring my attention. I think
from now on I shall make much more rapid progress.
“Could you tell me if anyone has succeeded in making a
satisfactory dry evaporated soy milk which will keep?
“Hoping I am not troubling you too much, I am
“Sincerely yours,” Address: Miami, Florida.
1551. United States Department of Agriculture (USDA),
Office of Information, Press Service. 1936. New laboratory
set up to study America’s fastest expanding crop (News
release). Washington, DC. 3 p. March 16.
• Summary: “Twelve Northern Central States and the U.S.
Department of Agriculture have opened a cooperative
soybean industrial research laboratory at Urbana, Ill. This
development follows the biggest production jump in the
history of this crop in America. The states are Ohio, Indiana,
Illinois, Michigan, Wisconsin, Minnesota, Iowa, Nebraska,
Kansas, Missouri and the Dakotas.
“Three immediate objectives of the new laboratory are:
improvement of present industrial uses and development of
new industrial uses for soybeans; more facts on the effects
of different processes on the quality and quantity of soybean
products; and facilities for testing different varieties as to
adaptability for industrial use. On experimental plots nearby,

plant breeders hope to grow new varieties even better suited
to industrial demands.
“Soybean acreage has more than doubled in the last few
years... Reasons for this increase–in addition to the demand
for beans for food, feed and industrial uses–are immunity of
soys to chinch bugs and other pests, good prices compared
with other grain crops, drought resistance and high seed
yield.
“The laboratory will be in charge of Dr. O.E. May of the
Bureau of Chemistry and Soils. Breeding work will be under
the direction of W.J. Morse of the Bureau of Plant Industry.”
“A question the new laboratory will study is why the
same soy varieties growing under varying soil and climatic
conditions show a range of 12 to 26 percent in oil and 28 to
54 percent in protein. For paints, varieties having an oil high
in ‘iodine number’ are desirable. For food purposes an oil
low in ‘iodine number’ is better.”
“The laboratory is located at the University of Illinois
because Illinois is in the heart of the northern soybean
area where the yellow oil varieties like the Manchus are
produced; because space for housing the laboratory was
available there; and because that state is the largest producer
of soybean seed.”
A illustration titled “The Many-sided Soybean” shows
uses of soybean meal (plastics, stock feed, food) and soybean
oil (floor covering, paint and cooking).
Note: Interest in soybean plastics increased in 1942 at
the start of World War II. It was hoped that they might serve
as an alternative to metal, which was now in short supply and
being conserved for wartime uses. Address: Washington, DC.
1552. Morse, W.J. 1936. Re: Evaporated soy milk, soybean
varieties, and green vegetable soybeans. Letter to Dr. John
Harvey Kellogg, The Miami-Battle Creek, Miami Springs
(Miami), Florida, March 26. 2 p. Typed, with signature.
• Summary: “I have your letter of March 9 and with
reference to the Bansei soybean, I will say that we will try to
spare you as many pounds as possible.” There are no longer
large sources of either the Chusei or Bansei soybean in this
country at present... we obtained the seed from The Yamato
Seed Co., Tokyo, Japan. The Bansei was obtained from them
under the name Bansei O Sayada Mame [probably Bansei O
Saya Eda Mame] and the Chusei under the name Chusei O
Saya Eda Mame.”
Note: In Japanese, Bansei and Chusei mean “late grower
or late development” and “medium grower or medium
development” respectively. O Saya means “large pod.”
Eda Mamé–pronounced ay-dah-MAH-may–means “green
vegetable soybean.”
“The sample of seed which you enclosed is the Tokyo
variety and has been grown in this country for many years.
During the past two or three years it has increased to a
considerable extent especially in North Carolina, Tennessee,
and Mississippi. It is not imported from Japan. All of
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the seed which is in this country was grown in the states
mentioned above. It may interest you to know that in North
China and southern Manchuria this light, greenish yellow
bean is used in the manufacture of bean milk and bean curd.
I am quite sure that you will have no difficulty in obtaining
almost any quantity of Tokyo through North Carolina
growers and seed dealers... In North Carolina and Virginia
you can obtain the Tokyo through the following: T.W. Wood
& Sons, Richmond, Virginia, Geo. Tait & Sons, Norfolk,
Virginia, The Buxton White Seed Co., Elizabeth City, North
Carolina, and F.P. Latham, Belhaven, North Carolina.”
“Mr. J.H. Strawser of the Washington Sanitarium,
Takoma Park, Maryland, sent me one of the nicest samples
of evaporated soy milk that I have ever seen... I understand
that Dr. Miller, who is associated with the Missionary
College and now stationed in China, has one or two factories
producing this soy milk powder. While Mr. Strawser was
experimenting with the milk I understood that the soy
milk was evaporated through the regular process used in
evaporating cow’s milk.”
Note: This is the earliest document seen (Aug. 2013)
concerning the work of Dr. Harry Miller with soyfoods or
soy milk.
“The Seaboard Airline Railway, at its experimental farm
near Hamilton, North Carolina, has been testing some of
our green vegetable soybean varieties. Last year they froze
some of the beans and have been sending samples to various
places. From all reports it is evident that the frozen bean is a
most excellent food product.”
Note: This is the earliest document seen (March 2001)
concerning the work of a small Seventh-day Adventist
food company (the Washington Sanitarium, Takoma Park,
Maryland) with soyfoods. Address: Senior Agronomist, Div.
of Forage Crops and Diseases, Bureau of Plant Industry,
USDA, Washington, DC.

Note: This is the earliest document seen (Feb. 2009)
concerning the cultivation of soybeans in Mexico or Central
America (one of two documents). This document contains
the second earliest date seen for soybeans in Mexico (1911),
and the earliest date seen for the cultivation of soybeans
in Mexico (1911) or Central America. The source of these
soybeans is unknown. Note, however, that soybeans may
well have been cultivated in Mexico as early as 1874 (see
Carriere 1880). Address: Ingeniero, Jefe de la Oficina de
Genetica, Ecologia y Botanica, Dirrecion de Agricultura, San
Jacinto, D.F [Mexico City, Mexico].

1553. Khankhoje, Pandurang. 1936. El frijol soya, Glycine
hispida, Max [The soybean]. Campesino (El) (Mexico)
1(7):14-15. March. Revista Mensual. [Spa]
• Summary: “In Mexico, various experiments for the
introduction of the soybean were made starting in 1911.
There were repeated sporadically, always with poor results,
until the years from 1928 to 1932 and 1933 when in
Chapingo and Jalapa, the acclimatization of five varieties
was achieved. In the following years, seeds from these
5 varieties were grown and matured in the experimental
fields of the Biotechnical Institute (Instituto Biotécnico).
The varieties Virginia and Laredo also did well there; it was
hoped they would soon produced seeds suited for each of our
climates.”
Also discusses the importance, utilization (as oil, cheese
[tofu], shoyu, and flour), and cultivation of the soybean.
A photo shows two Laredo variety soybean plants and one
Virginia variety soybean plant.

1555. University of Arkansas, College of Agriculture,
Agricultural Experiment Station, Data Sheet. 1936.
Summary of soybean variety experiments, upland, 19291935. March.
• Summary: Yield data (bushels of seed per acre) is given
for the following soybean varieties: Laredo, Delaware 1838,
Delaware 1846, Chiquita, Mammoth Yellow, Mammoth
Brown, Otootan, Biloxi, Arksoy, Ozark, Southern Prolific,
Virginia, Wilson, Manchu, Ito San, Amherst, Austin,
Meyer, Arlington, Tokio, Morse, Jet, Mikado, Pinedell, Old
Dominion, Cloud, Peking, Sable, Black Eyebrow, Mung
Bean.
The highest average yields were obtained from: Arksoy
(37355) (17.59 bu/acre). Tokio (17.13 bu/acre).
Note: Dan T. Gray is Director of the experiment station.
This information was collected by the Federal Writers’
Project of the W.P.A. in Arkansas in the late 1930s and early
1940s. Address: Dep. of Agronomy, Fayetteville Arkansas;

1554. King, B.M. 1936. Soybean hay production. Missouri
Agricultural College, Extension Circular No. 336. 4 p.
March.
• Summary: Contents: Introduction. Soybean vs. alfalfa or
clover hay. Growing soybeans for hay (“Virginia, Wilson,
Laredo and Pinedell are the four best hay varieties for
Missouri. Of the four, Virginia is superior to all others for
average conditions and especially on soils of low fertility”).
Harvesting soybean for hay (“Soybeans require only 60 to 80
days to reach the best stage for cutting for hay, depending on
the time of planting and the variety used”).
This circular begins: “On most Missouri farms the
soybean crop may be used far more profitably for the
production of a high quality legume hay than for the
production of threshed beans. Missouri’s agriculture is and
should be based largely on a system of livestock production.
For such a system to operate most efficiently, ample supplies
of high quality homegrown legume hays and pastures are
absolutely essential. Soybeans properly handled offer one
excellent means of supplying a large part of the legume
hay needed. The value of soybean hay and the methods
recommended for its most satisfactory production are briefly
outlined in this circular.” Address: Columbia, MO.
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Rice Branch Exp. Station, Stuttgart, Arkansas.
1556. Morse, W.J. 1936. Re: Soy acidophilus milk and the
Dionne quintuplets. Letter to Dr. John Harvey Kellogg, The
Miami-Battle Creek, Miami Springs (Miami), Florida, April
4. 1 p. Typed, with signature.
• Summary: “I have your letter of March 30 and was
very much interested in the use of your acidophilous [sic,
acidophilus] milk by the quintuplets. It seems that Dr. Dafoe
certainly should give a good recommendation for your
product.
“About a year ago when you returned from Miami
[Florida] you left at the Union Station about a half gallon of
this acidophilous milk. I liked the product very much and
found no difficulty at all in keeping it in the ice box. I should
be glad to receive another sample from you.
“I presume that after May 1 you will be at Battle Creek.
It will probably be some time in May before I shall know
just what amount of seed of Bansei I shall have available. I
am planning to send you all that we have left at that time.”
Address: Senior Agronomist, Div. of Forage Crops and
Diseases, Bureau of Plant Industry, USDA, Washington, DC.
1557. Chame: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1936. Seed color:
Brown, hilum brown.
• Summary: Sources: Morse, W.J. 1936. Soybean
introductions named in January 1936. Washington, DC:
USDA, Bureau of Plant Industry, Div. of Forage Crops
and Diseases. 2 p. April 7. See p. 1. Chame. P.I. 80473
(19977). Seed color: Brown. Maturity: 125 days. Use: Green
vegetable. States grown: Southern.
Morse, W.J.; Cartter, J.L. 1937. “Improvement in
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89. For
the year 1937. See p. 1187. Origin: Introduction, Japan. Year:
1929. Days to mature: 125. Flower color: White. Pubescence
color: Tawny. Seed coat color: Brown. Germ color: Yellow.
Hilum color: Brown. Seeds per pod: 2-3. Seeds per pound:
1,904. Use: Green vegetable beans.
Note: Pronounced CHA-may. Address: USA.
1558. Fuji: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1936. Seed color:
Green, hilum black.
• Summary: Sources: Morse, W.J. 1936. Soybean
introductions named in January 1936. Washington, DC:
USDA, Bureau of Plant Industry, Div. of Forage Crops and
Diseases. 2 p. April 7. See p. 1. F.P.I. No. 81029. Name: Fuji.
Seed color: Olive yellow. Maturity: 115 days. Use: Green
vegetable or dry edible bean. States grown: North and North
Central.
Lloyd, J.W.; Burlison, W.L. 1939. “Eighteen varieties
of edible soybeans: Their adaptability, acceptability, culture
and characteristics.” Illinois Agric. Exp. Station, Bulletin No.

453. p. 385-439. March. See p. 394-97, 413, 423.
Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture
and varieties.” USDA Farmers’ Bulletin No. 1520 (Revised
ed.) 39 p. Nov. See p. 9. “Fuji–Introduced under F.P.I. No.
81029, native name ‘Chusei Kuro Me Daizu,’ from Sapporo,
Hokkaido, Japan, in 1929. A middle-season blackeye variety
said to be used as a green shelled bean. Maturity, about 115
days; pubescence, tawny; flowers, both purple and white,
appearing in 45 to 500 days; pods, two- to three-seeded;
seeds, olive yellow with black hilum, about 1,456 to the
pound; germ, yellow; oil, 18.45 percent; protein, 42.34
percent.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 10-11. Fuji is in the USDA Germplasm
Collection. Maturity group: III. Year named or released:
1936. Developer or sponsor: USDA. Literature: 07, 11.
Source and other information: ‘Chuseikurome Daizu’ from
Sapporo, Hokkaido, Japan, in 1929. Prior designation: PI
81029. Address: USA.
1559. Goku: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1936. Seed color:
Yellow (straw), hilum yellow.
• Summary: Sources: Morse, W.J. 1936. Soybean
introductions named in January 1936. Washington, DC:
USDA, Bureau of Plant Industry, Div. of Forage Crops and
Diseases. 2 p. April 7. See p. 1. F.P.I. No. 80480. Name:
Goku. Seed color: Straw yellow. Maturity: 110 days. Use: -.
States grown: North and North Central.
Morse, W.J.; Cartter, J.L. 1937. “Improvement in
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89.
For the year 1937. See table p. 1187. Origin: Introduction,
Japan. Year: 1929. Days to mature: 110. Flower color: White.
Pubescence color: Gray. Seed coat color: Straw yellow.
Germ color: Yellow. Hilum color: Brown. Seeds per pod:
2-3. Seeds per pound: 3,216. Use: Green-vegetable beans.
Morse, W.J. 1938. “Edible varieties of soybeans.”
Proceedings of the American Soybean Assoc. p. 30-33. A
table (p. 32) shows: F.P.I. No.: 80480. Days to ripen: 110.
Seed color: Straw yellow. Hilum: Brown. Seeds per lb:
3,216. Oil and protein content (moisture-free basis): 14.55%
and 45.51%. Use: Green vegetable.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 10-11. Goku is in the USDA Germplasm
Collection. Maturity group: II. Year named or released: 1936.
Developer or sponsor: USDA. Literature: 07, 11. Source and
other information: ‘Gokuwase Daihosan Shinbon Daizu’
from Saitama, Japan, in 1929. Prior designation: PI 80480.
Address: USA.
1560. Hakote: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1936. Seed color:
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Yellow (olive), hilum black.
• Summary: Sources: Morse, W.J. 1936. Soybean
introductions named in January 1936. Washington, DC:
USDA, Bureau of Plant Industry, Div. of Forage Crops and
Diseases. 2 p. April 7. See p. 1. F.P.I. No. 81039. Name:
Hakote. Seed color: Olive yellow. Maturity: 115 days. Use:
Green vegetable. States grown: North Central.
Morse, W.J. 1938. “Edible varieties of soybeans.”
Proceedings of the American Soybean Assoc. p. 30-33. A
table (p. 32) shows: F.P.I. No.: 81039. Days to ripen: 115.
Seed color: Olive yellow. Hilum: Black. Seeds per lb: 1,440.
Oil and protein content (moisture-free basis): 18.43% and
43.80%. Use: Green vegetable.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 10-11. Hakote is in the USDA Germplasm
Collection. Maturity group: II. Year named or released: 1936.
Developer or sponsor: USDA. Literature: 07, 11. Source and
other information: ‘Aoshiro Daizu’ from Sapporo, Hokkaido,
Japan, in 1929. Prior designation: PI 81039. Address: USA.
1561. Higan: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1936. Seed color:
Yellow (straw), hilum brown.
• Summary: Sources: Morse, W.J. 1936. Soybean
introductions named in January 1936. Washington, DC:
USDA, Bureau of Plant Industry, Div. of Forage Crops and
Diseases. 2 p. April 7. See p. 1. F.P.I. No. 80475 (19978).
Name: Higan. Seed color: Straw yellow. Maturity: 135 days.
Use: Green vegetable or dry edible bean. States grown:
Southern.
Morse, W.J.; Cartter, J.L. 1937. “Improvement in
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89. For
the year 1937. See p. 1163. “In Japan, certain varieties of
soybeans were found that were used solely as green shelled
beans... The vegetable soybean offers an excellent food of
high nutritional value, especially in the fall when other green
beans are lacking... As a result of selection, cooking tests,
and adaptation studies, eight green vegetable varieties... have
been introduced in various sections of the country.” One of
these is Higan.
Lloyd, J.W.; Burlison, W.L. 1939. “Eighteen varieties
of edible soybeans: Their adaptability, acceptability, culture
and characteristics.” Illinois Agric. Exp. Station, Bulletin No.
453. p. 385-439. March. See p. 394-97, 413, 425.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 12-13. Higan is in the USDA Germplasm
Collection. Maturity group: IV. Year named or released:
1936. Developer or sponsor: USDA. Literature: 07, 11.
Source and other information: ‘Higan Mame’ from Tokyo,
Japan, in 1929. Prior designation: PI 80475. Address: USA.
1562. Hiro: New U.S. domestic soybean variety. Large-

seeded and/or vegetable-type soybean. 1936. Seed color:
Black.
• Summary: Sources: Morse, W.J. 1936. Soybean
introductions named in January 1936. Washington, DC:
USDA, Bureau of Plant Industry, Div. of Forage Crops and
Diseases. 2 p. April 7. See p. 2. Hiro. P.I. 86038. Seed color:
Black. Maturity: 115 days. Use: Green vegetable. States
grown: North Central.
Morse, W.J.; Cartter, J.L. 1937. “Improvement in
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89. For
the year 1937. See p. 1187. Origin: Introduction, Japan. Year:
1930. Days to mature: 115. Flower color: White. Pubescence
color: Tawny. Seed coat color: Black. Germ color: Yellow.
Hilum color: Black. Seeds per pod: 2-3. Seeds per pound:
1,312. Use: Green vegetable beans, dry edible beans.
Address: USA.
1563. Hokkaido: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1936. Seed color:
Yellow, hilum colorless.
• Summary: Sources: Morse, W.J. 1936. Soybean
introductions named in January 1936. Washington, DC:
USDA, Bureau of Plant Industry, Div. of Forage Crops and
Diseases. 2 p. April 7. See p. 2. F.P.I. No. 85666. Name:
Hokkaido. Seed color: Straw yellow. Maturity: 115 days.
Use: Green vegetable or dry edible bean. States grown:
North Central.
Morse, W.J.; Cartter, J.L. 1937. “Improvement in
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89. For
the year 1937. See p. 1163. “In Japan, certain varieties of
soybeans were found that were used solely as green shelled
beans... The vegetable soybean offers an excellent food of
high nutritional value, especially in the fall when other green
beans are lacking... As a result of selection, cooking tests,
and adaptation studies, eight green vegetable varieties... have
been introduced in various sections of the country.” One of
these is Hokkaido.
Lloyd, J.W.; Burlison, W.L. 1939. “Eighteen varieties
of edible soybeans: Their adaptability, acceptability, culture
and characteristics.” Illinois Agric. Exp. Station, Bulletin No.
453. p. 385-439. March. See p. 394-97, 413, 423.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987.
“USDA soybean germplasm collection inventory.” Vol. 1.
INTSOY Series No. 30. p. 12-13. Hokkaido is in the USDA
Germplasm Collection. Maturity group: IV. Year named or
released: 1936. Developer or sponsor: USDA. Literature:
07, 11. Source and other information: ‘Hokkaido Tsurunoko’
from Tokyo, Japan, in 1930. Prior designation: PI 85666.
Address: USA.
1564. Jogun: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1936. Seed color:
Yellow (straw), hilum pale/colorless.
• Summary: Sources: Morse, W.J. 1936. Soybean
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introductions named in January 1936. Washington, DC:
USDA, Bureau of Plant Industry, Div. of Forage Crops and
Diseases. 2 p. April 7. See p. 2. F.P.I. No. 87615. Name:
Jogun. Seed color: Straw yellow. Maturity: 115 days. Use:
Green vegetable or dry edible bean. States grown: North
Central.
Morse, W.J.; Cartter, J.L. 1937. “Improvement in
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89. For
the year 1937. See p. 1163. “In Japan, certain varieties of
soybeans were found that were used solely as green shelled
beans... The vegetable soybean offers an excellent food of
high nutritional value, especially in the fall when other green
beans are lacking... As a result of selection, cooking tests,
and adaptation studies, eight green vegetable varieties... have
been introduced in various sections of the country.” One of
these is Jogun.
Lloyd, J.W.; Burlison, W.L. 1939. “Eighteen varieties
of edible soybeans: Their adaptability, acceptability, culture
and characteristics.” Illinois Agric. Exp. Station, Bulletin No.
453. p. 385-439. March. See p. 394-97, 413, 423.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987.
“USDA soybean germplasm collection inventory.” Vol. 1.
INTSOY Series No. 30. p. 12-13. Jogun is in the USDA
Germplasm Collection. Maturity group: III. Year named or
released: 1936. Developer or sponsor: USDA. Literature:
07, 11. Source and other information: ‘Shirobana’ from
Dojogun, Hamgyeong Bug Do, North Korea in 1930. Prior
designation: PI 87615. Address: USA.
1565. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries. Monthly Bulletin of Science and Practical
Agriculture (International Institute of Agriculture, Rome)
27(4):117T-49T. April.
• Summary: Note: The authors use the terminology “Soya
is...” throughout the document.
Contents: Part 1. I. General remarks. II. Breeding:
Natural selection breeding, pedigree selection, mass
selection, selection by cross fertilisation, characters sought
for in selection (richness in oil and protein, resistance to
disease, yield in seed).
III. Classification of the different varieties of soya
(by colour of the seed coat, blossom colour, pubescence,
cotyledon colour, seed forms and sizes, hilum colour, pod
formation and size and colour), growth periods (early,
medium, late, etc.), height and form of plant, growth habits
(vining, upright, etc.), leaves (size and shape).
IV. Varieties cultivated in the different countries. A.
America: United States (lists alphabetically the names,
synonyms, and principal characteristics of the 183 most
important varieties presently cultivated; the description
of each includes, if known, the date of introduction and
place of origin, description of plant, days to mature, seed
color, size, and composition). The following varieties are

listed. Those followed by an asterisk (*) are not found in
any previous seed list: A.K., Aksarben, Aksawa*, Amherst,
Arlington, Auburn, Austin, Banner (see Midwest), Barchet,
Biloxi, Black Beauty (see Ebony), Black Champion, Black
Eyebrow, Black Eyebrow selection I, Black Eyebrow
selection II, Black Sable (see Peking), Bopp (see Chernie),
S.P.I. 1492, S.P.I. 1492 selection, F.C. 1829, S.P.I. 19186,
S.P.I. 19981–I, S.P.I. 20409, S.P.I. 37246, S.P.I. 30594,
S.P.I. 30745, S.P.I. 30746, S.P.I. 37053, S.P.I. 37062, S.P.I.
37062 selection, S.P.I. 37241, S.P.I. 37261, S.P.I. 37261
selection, S.P.I. 37294, S.P.I. 37298, S.P.I. 37301, S.P.I.
37396, S.P.I. 38455, S.P.I. 40114, S.P.I. 40371, S.P.I. 44210,
S.P.I. 44212, S.P.I. 44508, S.P.I. 44510, S.P.I. 46689, S.P.I.
47131, Brooks, Brown (see Mammoth Brown), Buckshot,
Buster Brown*, Buster Brown selection*, Cayuga, Chernie,
Chestnut, Chiquita, Cloud, Columbia, Columbian (see
Columbia), Dixia [sic, Dixie], Dunfield, Early Black, Early
Brown, Early Green (see Medium Green), Early Green
selection, Early Virginia Brown (see Virginia), Early Wilson
(see Wilson), Early Wisconsin Black (see Wisconsin Black),
Early Yellow (see Ito San), Easycook, Easycook selection,
Ebony, Eda, Edward, Elton, Essex (see Peking), Extra
Early Black Eyebrow (see Black Eyebrow), Extra SelectSable (see Peking), Fairchild, Giant Brown (see Mammoth
Brown), Goshen Prolific, Green (see Medium Green),
Guelph (see Medium Green), Habaro, Haberlandt, Hahto,
Hahto selection, Hamilton, Herman, Hollybrook, Hollybrook
selection, Hongkong, Hoosier, Hope, Hope selection, Hybrid
5-L-3*, Illini, Ilsoy, Indiana Hollybrook (see Midwest),
Ito San, Ito San Cross, Jet, Kentucky*, Kingston, Laredo,
Laredo Selection, Large Brown (see Mammoth Brown),
Large Yellow (see Mammoth Yellow), Late Yellow (see
Mammoth Yellow), Lexington, Mammoth (see Mammoth
Yellow), Mammoth Black (see Tarheel Black), Mammoth
Brown, Mammoth Yellow, Manchu, Manchu selection I,
Manchu selection II, Manchuria (see Pinpu), Mandarin,
Medium Early Green (see Medium Green), Medium Early
Yellow (see Ito San), Medium Green, Medium Yellow
(see Midwest), Merko, Meyer, Midwest, Mikado, Minsoy,
Mongol (see Midwest), Morse, Nemo, Nuttall, Ogemaw,
Ohio 9001*, Ohio 9035 (see Hamilton), Ohio 9035
selection*, Okute, Old Dominion, Otootan, Peking, Perley’s
Mongol (see Midwest), Pinpu, Red Sable (see Peking),
Riceland, Roosevelt (see Midwest), Roosevelt Medium Early
Yellow (see Midwest), Royal (see Wilson Five), Sable (see
Peking), Shanghai (see Tarheel Black), Sherwood, Shingto,
Shingto selection, Sonoma*, Sooty, Southern (see Mammoth
Yellow), Southern Prolific, Soysota, Taha selection, Tarheel
(see Tarheel Black), Tarheel Black, Tarheel Brown (see
Mammoth Brown), Tashing, Tokyo, Tokio selection,
Toyonago*, Trenton, Thurnoko* [Tsuronoko?], Verea*,
Virginia, Virginia Early Brown (see Virginia), Watson
Black*, Wea, White Eyebrow, Wilson, Wilson-Five, Wing
Jet, Wisconsin Black, Wisconsin Early Black (see Wisconsin
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Black), Wisconsin Pedigreed Black (see Wisconsin Black),
Yellow (see Mammoth Yellow), Yoko (see Yokoten),
Yokoten, Yosho, Yosho selection.
Varieties grown in each of America’s 5 regions.
Principal states of North America where soya is grown
(Gives a little history and lists the most popular varieties
and how/where grown): Indiana, Illinois, Missouri, North
Carolina.
A sample description of one of the 183 varieties listed
is: “Morse.–Introduced from Newchwang, Manchuria, in
1906. This variety is said to be the most commonly used for
oil extraction, the pressed cake being exported to Japan and
Southern China as a very valuable fertilizer. Plants stout,
erect, bushy, maturing in about 130 days; pubescence gray;
flowers both purple and white, 50 to 55 days to flower;
pods 2 to 3 seeded; seeds yellowish green with brown
hilum, about 2,500 to the pound; germ yellow; oil 18.1%.”
Note: Though soybean pioneer William Morse did not join
the USDA until June 1907, this variety (S.P.I. No. 19186,
collected and sent to the USDA in Aug. 1906 by Frank N.
Meyer) was later named after Morse.
Example of a state (p. 172): “State of Maryland: The
total area planted with soya in Maryland in 1925 was 35,000
acres and since then it has increased steadily. This increase
in the area cultivated is due to the fact that farmers wished
to reduce their expenditure on concentrated foods. To begin
with soya was grown to replace cow peas in the coastal
plains and afterwards was generally grown in all the counties
of the State. The principal region of cultivation for forage
is the dairying district of Piedmont; for seed production, the
South-Eastern part of the coastal plains.
“The Experiment Station of Maryland has tested more
than 200 varieties, but of these only 30 have been entirely
satisfactory.
“With the exception of the quantities necessary for
domestic consumption, soya is almost exclusively grown for
forage, the best varieties for this purpose being Virginia and
Wilson. The late varieties should only be employed in cases
where there is a lack of seed.” Address: Rome, Italy.
1566. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries: Principal states of North America where soya is
grown (Document part). Monthly Bulletin of Science and
Practical Agriculture (International Institute of Agriculture,
Rome) 27(4):143T-49T. April.
• Summary: The leading U.S. soybean-growing states
are Indiana, Illinois, Missouri, and North Carolina. The
following soybean varieties (listed alphabetically) are grown
in each state:
Indiana: Aksarben, A.K., Arlington, Dunfield, Early
Brown, Haberlandt, Harbinsoy, Illini, Ito San, Lexington,
Manchu, Mansoy, Medium Green, Midwest, Mikado, Pinpu,
Sable, Sherwood, Wea.

Illinois: A.K., Black Eyebrow, Dunfield, Ebony,
Haberlandt, Hamilton (Ohio 9035), Hurrelbrink, Illini,
Ilsoy, Ito San, Laredo, Mammoth Yellow, Manchu, Mansoy,
Midwest, Peking, Virginia, Wilson V [Wilson-Five].
Missouri: Harbinsoy, Illini, Laredo, Mammoth Brown,
Mammoth Yellow, Manchu, Midwest, Morse, Virginia,
Wilson,
North Carolina: Biloxi, Chiquita, George Washington,
Herman, Laredo, Mammoth Yellow, Otootan, Southern
Prolific, Virginia, Tokio. The main soybean-growing areas
are in the north-eastern part of North Carolina. These
varieties are divided into three geographical groups: (1)
Varieties recommended for the coastal plain; (2) Varieties
recommended for the low lands at the foot of the mountains;
(3) Varieties recommended for foot-hill uplands and in
mountain regions. Within each of these three groups they
are further subdivided into four group by use: For seed
production, for hay crops, for pig feeds, and for sowing with
maize [intercropping]. Address: Rome, Italy.
1567. Kanro: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1936. Seed color:
Yellow (straw), hilum pale to brown.
• Summary: Sources: Horvath, A.A. 1926. “The soybean
as human food.” Chinese Economic Monthly 3(9):392-400.
Sept. See p. 397. In the section titled “Composition of some
Japanese soybeans and of the common American varieties,”
table V (p. 397) gives the composition of four leading
Hokkaido soybeans: Tsuru-no-Ko, Kanro, Yoshi-Oka, and
Oh-Ya-Gi. The composition of Kanro is: water 18.59%,
protein 36.86% (the highest), fat 18.98%, ashy substance
4.71%.
Morse, W.J. 1936. Soybean introductions named in
January 1936. Washington, DC: USDA, Bureau of Plant
Industry, Div. of Forage Crops and Diseases. 2 p. April 7.
See p. 2. F.P.I. No. 84928. Name: Kanro. Seed color: Straw
yellow. Maturity: 110 days. Use: Green vegetable or dry
edible bean. States grown: North and North Central.
Morse, W.J.; Cartter, J.L. 1937. “Improvement in
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89. For
the year 1937. See p. 1163. “In Japan, certain varieties of
soybeans were found that were used solely as green shelled
beans... The vegetable soybean offers an excellent food of
high nutritional value, especially in the fall when other green
beans are lacking... As a result of selection, cooking tests,
and adaptation studies, eight green vegetable varieties... have
been introduced in various sections of the country.” One of
these is Kanro.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 12-13. Kanro is in the USDA Germplasm
Collection. Maturity group: II. Year named or released: 1936.
Developer or sponsor: USDA. Literature: 07, 11. Source and
other information: ‘Kanro’ from Pyongyang [P’yongyang],
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North Korea, in 1930. Prior designation: PI 84928. Address:
USA.
1568. Kura: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1936. Seed color:
Black plus olive yellow. Hilum black.
• Summary: Sources: Morse, W.J. 1936. Soybean
introductions named in January 1936. Washington, DC:
USDA, Bureau of Plant Industry, Div. of Forage Crops and
Diseases. 2 p. April 7. See p. 1. F.P.I. No. 81042. Name:
Kura. Seed color: Olive yellow & black. Maturity: 118 days.
Use: Green vegetable. States grown: North Central.
Morse, W.J.; Cartter, J.L. 1937. “Improvement in
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89.
For the year 1937. See p. 1163, 1188. “In Japan, certain
varieties of soybeans were found that were used solely
as green shelled beans... The vegetable soybean offers an
excellent food of high nutritional value, especially in the fall
when other green beans are lacking... As a result of selection,
cooking tests, and adaptation studies, eight green vegetable
varieties... have been introduced in various sections of
the country.” One of these is Kura (p. 1163). Origin:
Introduction, Japan. Year: 1929. Days to mature: 118. Flower
color: White. Pubescence color: Tawny. Seed coat color:
Black + olive or greenish yellow. Germ color: Yellow. Hilum
color: Black. Seeds per pod: 2. Seeds per pound: 1,456. Use:
Green vegetable beans (p. 1188).
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 12-13. Kura is in the USDA Germplasm
Collection. Maturity group: III. Year named or released:
1936. Developer or sponsor: USDA. Literature: 07, 11.
Source and other information: ‘Kurakake Daizu’ from
Sapporo, Hokkaido, Japan, in 1929. Prior designation: PI
81042. Address: USA.
1569. Morse, W.J. 1936. Soybean introductions named in
January 1936 (Leaflet). Washington, DC: USDA, Bureau of
Plant Industry, Div. of Forage Crops and Diseases. 2 p. April
7.
• Summary: A table (p. 1-2) lists the following 25 soybean
varieties, sorted by F.P.I. numbers. For four varieties, the
FC (forage crop) number is given in parentheses after the
F.P.I. number: Georgian, Palmetto, Monetta, Creole, Waseda,
Osaya, Chusei (FC 19976), Chame (FC 19977), Higan (FC
19978), Sousei (FC 19979), Goku, Rokusum [Rokusun],
Fuji, Bansei, Shiro, Hakote, Sato [black seeded], Kura
[black], Kanro, Hokkaido, Hiro, Toku, Jogun, Suru, Nanda.
For each variety the following information is given:
F.P.I. Nos., seed color, days to maturity, use, and states
grown (such as southern, north and north central, etc.). Use
codes: G = Grain. F = Forage. G.V. = Green vegetable. D.B.
= Dry edible bean. Color codes: S.Y. = Straw yellow. O.Y. =
Olive yellow. Gr. = Green. Bl. = Black. Br. = Brown. Note:

Black soybean varieties are Sato, Kura, and Hiro.
An attached page, titled “Soybeans named in January,
1936,” by W.J. Morse, lists 21 soybean varieties in a
3-column table, along with the F.P.I. numbers and (in some
cases) the FC [forage crop] number in parentheses. All of
these varieties appear among the 25 varieties listed above.
Note 1. This is the earliest document seen (Nov. 2020)
that mentions the following soybean varieties: Chame, Fuji,
Goku, Hakote, Higan, Hiro, Hokkaido, Jogun, Kanro (in
USA), Kura, Nanda, Osaya, Sato, Shiro, Sousei, Suru, Toku,
and Waseda.
Note 2. This is the earliest document seen in which
soybeans are classified by use as “green vegetable” or “dry
edible bean” or both. The difference between the two is not
explained. Eight varieties are classified as “green vegetable”
only: Chame, Hakote, Hiro, Kura, Nanda, Sato, Sousei, and
Waseda. Twelve varieties are classified as both: Bansei,
Chusei, Fuji, Higan, Hokkaido, Jogun, Kanro, Osaya,
Rokusun, Shiro, Suru, and Toku. No varieties are classified
only as “dry edible bean.” By “dry edible bean” Morse
apparently means that this variety is suited to be made into
various types of food. The next year, in the 1937 USDA
Yearbook of Agriculture Morse and Cartter, in an article titled
“Improvement in Soybeans” state (p. 1163): “Experiments
by commercial firms have shown that these varieties are
superior to commercial varieties for the manufacture of food
products, such as bean flour, roasted beans, bean milk [soy
milk], and bean curd [tofu].” Address: Div. of Forage Crops
& Diseases, Bureau of Plant Industry, USDA [Washington,
DC].
1570. Nanda: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1936. Seed color:
Yellow (straw), hilum pale.
• Summary: Sources: Morse, W.J. 1936. Soybean
introductions named in January 1936. Washington, DC:
USDA, Bureau of Plant Industry, Div. of Forage Crops and
Diseases. 2 p. April 7. See p. 2. F.P.I. No. 95727. Name:
Nanda. Seed color: Olive yellow. Maturity: 145 days. Use:
Green vegetable. States grown: Southern.
Morse, W.J. 1938. “Edible varieties of soybeans.”
Proceedings of the American Soybean Assoc. p. 30-33. A
table (p. 32) shows: F.P.I. No.: 95727. Days to ripen: 145.
Seed color: Straw yellow. Hilum: Pale. Seeds per lb: 1,952.
Oil and protein content (moisture-free basis): 17.35% and
46.22%. Use: Dry edible or green vegetable.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 14-15. Nanda is in the USDA Germplasm
Collection. Maturity group: VIII. Year named or released:
1936. Developer or sponsor: USDA. Literature: 07, 11.
Source and other information: From the AES (Agric. Exp.
Station), Sariwon, Hwanghae Bug Do, North Korea, in 1932.
Prior designation: PI 95727. Address: USA.
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1571. Osaya: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1936. Seed color:
Yellow (straw), hilum yellow.
• Summary: Sources: Morse, W.J. 1936. Soybean
introductions named in January 1936. Washington, DC:
USDA, Bureau of Plant Industry, Div. of Forage Crops and
Diseases. 2 p. April 7. See p. 1. F.P.I. No. 80465. Name:
Osaya. Seed color: Straw yellow. Maturity: 115 days. Use:
Green vegetable or dry edible bean. States grown: North
Central.
Morse, W.J. 1938. “Edible varieties of soybeans.”
Proceedings of the American Soybean Assoc. p. 30-33. A
table (p. 32) shows: F.P.I. No.: 80465. Days to ripen: 115.
Seed color: Straw yellow. Hilum: Brown. Seeds per lb:
1,792. Oil and protein content (moisture-free basis): 18.14%
and 46.30%. Use: Dry edible or green vegetable.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 16-17. Osaya is in the USDA Germplasm
Collection. Maturity group: III. Year named or released:
1936. Developer or sponsor: USDA. Literature: 07, 11.
Source and other information: ‘Chusei O Saya Eda Mame’
from Tokyo, Japan, in 1929. Prior designation: PI 80465.
Address: USA.
1572. Russell, John. 1936. The culture of the soya bean in
England. J. of the Ministry of Agriculture (Great Britain)
43(1):24-30. April. [4 ref]
• Summary: Cultivation of maize and the soya bean in
England began at a relatively late date. “Much important
work on selection and hybridization of these crops has
been done by Professor W. Southworth, formerly of the
Manitoba Agricultural College [in Canada], and now of
the Rothamsted Experimental Station.” Some 30 years ago
[about 1906-10] Professor [James] Hendrick tried to grow
the soya bean at “Aberdeen [Scotland], using Manchurian
seed; in the greenhouse a few plants grew and even flowered,
but they never produced seed, while in the open the seeds
hardly germinated.
“Further south, at Kingston and Kegworth in the
Midlands, Mr. Golding obtained better results with
Japanese seed, and indeed he used the plant for some of his
pioneering investigations on nitrogen fixation by leguminous
plants, working with a culture supplied by Hiltner, then of
Munich [Germany]. Although it was useful for laboratory
investigations the crop held out little promise to the
practical farmer. Similar negative results were obtained
by Sir Rowland Biffen at Cambridge. A summary of these
tests was given in this Journal in April, 1912 (p.33). A
little later in the summer of 1912 and 1913, soya bean was
tried at the Woburn experimental farm, but although the
seed germinated satisfactorily and the plant grew, as in Mr.
Golding’s experiments, only a few pools were produced,

and it was clear that the varieties tested were useless to
this country. Still further south, in the old Royal Botanic
Society’s Gardens, Regent’s Park, Mr. J. L. North, the
Curator, was more successful than any of his predecessors:
he began in 1914 and within a few years was growing a
number of varieties and found some that ripened seed ready
for harvesting in September. A brown variety seemed so
promising that by 1929 it was taken up for further trial by
the National Institute of Agricultural Botany and by Messrs.
Sutton and Sons. Meanwhile Mr. North received other
varieties from Professor McRostie, of Ontario [Canada], and
these were included in his trials-but they all failed.
“This brown variety had been obtained by Professor
Southworth about 1916 at the Manitoba Agricultural College,
and was fully tested and ready for distribution by 1922. It
was a selection from Ogemaw, a hybrid between an early
black and a dwarf brown variety produced by E.E. Evans
at West Branch, Michigan, in the opening years of the
present century. Like all hybrids, it is variable, and Professor
Southworth’s selection differed in such important respects
from the parent material that it was issued as a distinct
variety under the name Manitoba Brown. This was sent to
Mr. North and grown by him: he described it in the Quarterly
Summary of the Royal Botanic Gardens, for April, 1929, as
having ‘in the course of seven years’ trials here proved to
be not only the most reliable cropper, but the earliest of any
of the sixty varieties of soya tested by me for growth in this
country for the last fourteen years.’ Although Mr. North gives
no estimate of yields he quotes Messrs. Chivers’ estimate
of 12 to 15 cwt. [1 cwt = hundredweight = 112 pounds] of
grain per acre, and soya beans sold at that time at £13 per
ton. Mr. North states also that the soya bean has been grown
successfully in the Home Counties, Oxfordshire, Hampshire
and the Channel Islands, but gives no figures of yields in any
of these places. The National Institute of Agricultural Botany
grew it in 1924, 1925, and 1926 from Mr. North’s seed,
and each year had a fair crop of seeds: in 1928 large plots
were grown and the yield was estimated at 900 lb. per acre
without inoculation and 1,150 lb. per acre with inoculation.
The results seemed so promising that half an acre was sown
in 1929, but the plants ripened irregularly and produced little
seed. The trial was then discontinued.”
Mr. North continued his trials and “was fortunate in
enlisting the sympathy of Mr. Henry Ford, who in 1932
had purchased some 2,000 acres of agricultural land at
Boreham in Essex and proceeded to sow some Michigan
varieties of soya bean. These failed, but in the meantime
Mr. Ford discovered Mr. North, who furnished him with the
above variety and three others, and these have been grown
since 1933... Meanwhile in 1932 Professor Southworth,
the originator of the most successful of these varieties, had
retired from the Manitoba Agricultural College and joined
the Rothamsted Staff. He started growing his best selection
at the Woburn Experimental Farm... Professor Southworth
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himself has been growing the crop both at Rothamsted and at
Woburn since 1934.” Cultures for inoculating soya beans are
obtainable from Messrs. Allen and Hanbury, 3 Colts Lane,
Bethnal Green, London, E.2.
Note 1. This is the earliest document seen stating that
the soya bean was grown at Rothamsted, the world’s first
agricultural experiment station, established in 1843.
Note 2. This document contains the earliest date seen
for soybeans in Scotland, or the cultivation of soybeans in
Scotland (About 1906-1910). The source of these soybeans
is unknown (One of two documents).
Note 3. This is the 2nd earliest document seen (March
2010) concerning soybeans in the Channel Islands, or
the cultivation of soybeans in the Channel Islands. This
document contains the 2nd earliest date seen for soybeans
in the Channel Islands, or the cultivation of soybeans in the
Channel Islands (April 1936). The source of these soybeans
was Mr. North. Address: Sir, D.Sc., F.R.S., Director,
Rothamsted Experimental Station [England].
1573. Sato: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1936. Seed color:
Black, hilum black.
• Summary: Sources: Morse, W.J. 1936. Soybean
introductions named in January 1936. Washington, DC:
USDA, Bureau of Plant Industry, Div. of Forage Crops and
Diseases. 2 p. April 7. See p. 1. F.P.I. No. 81041. Name:
Sato. Seed color: Black. Maturity: 115 days. Use: Green
vegetable. States grown: North Central. Morse, W.J.; Cartter,
J.L. 1937. “Improvement in soybeans: Appendix–Table
4. Soybean varieties: Origin and varietal characteristics”
(Document part). Yearbook of Agriculture (USDA) p. 115489. For the year 1937. See p. 1187-89.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 16-17. Sato is in the USDA Germplasm
Collection. Maturity group: IV. Year named or released:
1936. Developer or sponsor: USDA. Literature: 07, 11.
Source and other information: ‘Kuro Daizu’ from Sapporo,
Hokkaido, Japan, in 1929. Prior designation: PI 81041.
Address: USA.
1574. Shiro: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1936. Seed color:
Yellow (olive), hilum brown or black.
• Summary: Sources: Morse, W.J. 1936. Soybean
introductions named in January 1936. Washington, DC:
USDA, Bureau of Plant Industry, Div. of Forage Crops and
Diseases. 2 p. April 7. See p. 1. F.P.I. No. 81036. Name:
Shiro. Seed color: Olive yellow. Maturity: 115 days. Use:
Green vegetable or dry edible bean. States grown: North
Central.
Morse, W.J.; Cartter, J.L. 1937. “Improvement in
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89. For

the year 1937. See p. 1189. Origin: Introduction, Japan. Year:
1929. Days to mature: 115. Flower color: White. Pubescence
color: Tawny. Seed coat color: Olive yellow. Germ color:
Yellow. Hilum color: Brown, black. Seeds per pod: 2-3.
Seeds per pound: 1,623. Use: Green vegetable beans.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 16-17. Shiro is in the USDA Germplasm
Collection. Maturity group: IV. Year named or released:
1936. Developer or sponsor: USDA. Literature: 07, 11.
Source and other information: ‘Aoiiro Daizu’ from Sapporo,
Hokkaido, Japan, in 1929. Prior designation: PI 81036.
Address: USA.
1575. Smith, Robert A. 1936. Soy bean seed production
in Michigan. Edison Institute of Technology, Bulletin
(Dearborn, Michigan) No. 10. 17 p. April.
• Summary: Contents: Introduction. Climatic requirements.
Soil requirements. Soil preparation. Selection of varieties
(Manchu, Illini, Ito San, Dunfield, Mandarin, and Greenfield
have been tested for 4 consecutive years–1932-1935;
Greenfield gave the best average yield, 25.3 bu/acre).
Inoculation. Time of planting. Rate of seeding. Depth of
seeding. Methods of planting. Cultivation. Harvesting:
Combine, binder, mower. Threshing. Storage of soy beans.
Industrial products made from soy beans (in the laboratories
of the Edison Institute).
Industrial products can be made from either oil, meal,
or stalks, as follows: “Soy bean oil: Enamels used on Ford
bodies, house paints, varnishes, linoleum and oil cloth,
printers ink, glycerin, fatty acids, soap, foundry sand cores,
vegetable shortening, oleomargarine. Oil-free soy meal:
Molded parts (horn buttons, gear shift knobs, distributor
parts, light switch assembly, timing gears), glues and
adhesives, water paints, core bonds, plywood glues. Soy
bean stalks: Fibers–pressed boards, furfural.” Note: This is
the earliest document seen (June 2011) that mentions Ford’s
work using soy bean protein in water-based paints.
“Soy beans were not grown extensively in Michigan
as a seed crop until the last few years, when the Ford
Motor Company became interested in their commercial
possibilities and began growing them on a large scale. As a
result considerable interest has been shown concerning their
value as a Michigan crop and the methods to be used in their
culture.”
1576. Sousei: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. Synonym: Super
Quick (Morse 1948). 1936. Seed color: Yellow (olive), hilum
brown.
• Summary: Sources: Morse, W.J. 1936. Soybean
introductions named in January 1936. Washington, DC:
USDA, Bureau of Plant Industry, Div. of Forage Crops and
Diseases. 2 p. April 7. See p. 1. F.P.I. No. 80476 (19979).
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Name: Sousei. Seed color: Olive yellow. Maturity: 115 days.
Use: Green vegetable. States grown: North Central.
Woodruff, Sybil. 1937. “Edible varieties of soybeans.”
Proceedings of the American Soybean Assoc. p. 19-22. See
p. 22. Late named varieties include Funk’s Delicious [Funk
Delicious], Sousei, and Higan (they are best used by Sept.
11-21).
Morse, W.J.; Cartter, J.L. 1937. “Improvement in
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89. For
the year 1937. See p. 1163. “In Japan, certain varieties of
soybeans were found that were used solely as green shelled
beans... The vegetable soybean offers an excellent food of
high nutritional value, especially in the fall when other green
beans are lacking... As a result of selection, cooking tests,
and adaptation studies, eight green vegetable varieties... have
been introduced in various sections of the country.” One of
these is Sousei.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 16-17. Sousei is in the USDA Germplasm
Collection. Maturity group: II. Year named or released: 1936.
Developer or sponsor: USDA. Literature: 07, 11. Source and
other information: ‘Sousei O Saya Eda Mame’ from Tokyo,
Japan, in 1929. Prior designation: PI 80476. Address: USA.

and varietal characteristics (Document part). Yearbook of
Agriculture (USDA) p. 1154-89. For the year 1937. See p.
1187-89.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 18-19. Toku is in the USDA Germplasm
Collection. Maturity group: II. Year named or released: 1936.
Developer or sponsor: USDA. Literature: 07, 11. Source and
other information: ‘Toiku No. 7’ from the Tokachi Branch
ES (Experiment Station), Obihiro, Hokkaido, Japan, in 1930.
Prior designation: PI 86129. Address: USA.

1577. Suru: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1936. Seed color:
Yellow (straw).
• Summary: Sources: Morse, W.J. 1936. Soybean
introductions named in January 1936. Washington, DC:
USDA, Bureau of Plant Industry, Div. of Forage Crops and
Diseases. 2 p. April 7. See p. 2. Suru. P.I. 89128. Seed color:
Straw yellow. Maturity: 115 days. Use: Green vegetable, dry
edible bean. States grown: North Central.
Morse, W.J.; Cartter, J.L. 1937. “Improvement in
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89. For
the year 1937. See p. 1187. Origin: Introduction, Japan. Year:
1930. Days to mature: 115. Flower color: Purple, white.
Pubescence color: Gray. Seed coat color: Straw yellow.
Germ color: Yellow. Hilum color: Yellow. Seeds per pod:
2-3. Seeds per pound: 1,320. Use: Dry edible beans. Address:
USA.

1579. Waseda: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1936. Seed color:
Yellow (straw), hilum pale to brown.
• Summary: Sources: Morse, W.J. 1936. Soybean
introductions named in January 1936. Washington, DC:
USDA, Bureau of Plant Industry, Div. of Forage Crops and
Diseases. 2 p. April 7. See p. 1. F.P.I. No. 80461-1. Name:
Waseda. Seed color: Straw yellow. Maturity: 110 days. Use:
Green vegetable. States grown: North and North Central.
Morse, W.J.; Cartter, J.L. 1937. “Improvement in
soybeans.” Yearbook of Agriculture (USDA). p. 1154-89.
For the year 1937. See p. 1189. Selection by Arlington
Experiment Farm, 1929.
Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture and
varieties.” USDA Farmers’ Bulletin No. 1520 (Revised ed.)
39 p. Nov. See p. 16. “Waseda–Selection (80461-1) made in
1929 at Arlington Experiment Farm from F.P.I. No. 80461,
native name, “Wase Eda Mama,” introduced from Tokyo,
Japan, in 1929. Maturity, about 110 days; pubescence, tawny;
flowers, purple, appearing in 45 to 50 days; pods, two- to
three-seeded; seeds, straw yellow with pale to brown hilum,
about 2,016 to the pound; germ, yellow; oil, 18.52 percent;
protein, 43.40 percent.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 18-19. Waseda is in the USDA Germplasm
Collection. Maturity group: II. Year named or released: 1936.
Developer or sponsor: USDA. Literature: 07, 11. Source and
other information: ‘Wase Eda Mame’ from Tokyo, Japan, in
1929. Prior designation: PI 80461-1. Address: USA.

1578. Toku: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1936. Seed color:
Yellow (straw), hilum brown.
• Summary: Sources: Morse, W.J. 1936. Soybean
introductions named in January 1936. Washington, DC:
USDA, Bureau of Plant Industry, Div. of Forage Crops and
Diseases. 2 p. April 7. See p. 2. F.P.I. No. 86129. Name:
Toku. Seed color: Straw yellow. Maturity: 115 days. Use:
Green vegetable or dry edible bean. States grown: North
Central. Morse, W.J.; Cartter, J.L. 1937. Improvement in
soybeans: Appendix–Table 4. Soybean varieties: Origin

1580. Agricultor Venezolano (El) (Ministerio de Agricultura
y Cria, Caracas). 1936. El Ministerio de Agricultura trabaja:
Resumen de tres meses de labor [The Ministry of Agriculture
works: A summary of three months of labor]. 1(1):28-33.
May. [Spa]
• Summary: In this first issue of its new periodical, the
Ministry tells about its activities and new projects to serve
the people of Venezuela. On the last page of the article is a
section titled “Agricultural Promotion Service (Servicio de
Fomento Agricola) with a list of seeds available from the
Ministry. Among the 58 seeds, listed in alphabetical order
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by their common names in Spanish, is “Soja X”–where
the “X” apparently refers to an unknown variety. This type
of list will appear prominently (usually on page 2, or in
inside front or back covers) in every issue of the magazine
for roughly the next ten years and the soybean will appear
in almost every list until April 1943. Thus the soybean is
mentioned in most issues of this magazine from May 1936
until April 1943. Small quantities of each species of seed are
apparently available free of charge upon request. Also in this
first list are: Alfalfa (2 varieties), cotton (5 varieties), chufas,
sunflowers, maize (5 varieties), Valencia peanuts, sorghum
(4 varieties) and wheat (3 varieties). A similar list appears in
June (p. 23). On pages 38-39 of the June issue is the same
list in tabular form showing how many kilograms of each
variety were sent to how many people. Some 122 kg of Soya
X were sent to 109 people who requested it, making it one of
the 8 most popular seeds requested.
By March 1937 the number of seeds has been reduced
to 27 but Soja X is still available. In May 1937 the soy entry
was first spelled “Soya” and expanded to read: “Soya X. For
green manure and food (Para abono y alimento). In Sept.
1938 the entry read simply “Soya.” Jan. 1939 contains the
first list in which soy is not mentioned. But in Oct. 1939 two
types of soybeans are offered: (1) Soya, edible, yellow. (2)
Soya for green manure.
In July 1940 only Soya for green manure is available. In
Sept/Oct. 1940 the list is shorter and with new bold format.
Two soybean varieties are now offered: (1) Soya, yellow
(for oil, green manure and human food). (2) Soya, black (for
green manure only). By Nov/Dec. 1940 the one offering was
Soya, yellow (Soya Amarilla). The number of seed types
offered is now down to eight. By March 1941 the soybean
offerings (and wording) are the same as in Sept/Oct. 1940. In
Aug. 1941 the only soy offering is Soya negra.
In Jan. 1942 three soybeans are offered: Soya Biloxi,
Soya Mammouth Yellow, and Soya O-to-tan. The name of the
organization offering the seeds has changed to Department
of Farmer Colaboration (Departamento de Colaboracion
Campesina). In Feb. 1942 the seeds offered first appear on
the inside front cover, with the same 3 soybean varieties–and
in March 1942 they first appear on the inside back cover.
In May 1942 the spelling Soya “O-too-tan first appears. In
June/July 1942 some varieties of seeds are first offered for
sale; the only soybean is Soya O to tan.
In March/April 1943 there are two big changes: All
seeds are now sold, and no soybeans are offered. A month
later the “for sale only” policy is discontinued, but still no
soybeans. By Sept/Oct. 1943 the “for sale only” policy has
returned, but now “Soya” is offered for Bs. 18 per kg.
Throughout 1944 all seeds are sold and soybean seeds
are not offered. After this, one soybean variety (mainly Soya
O-too-tan) appears from time to time.
1581. Goldsoy: New Canadian soybean variety. 1936. Seed

color: Yellow (buff), hilum yellow.
• Summary: Sources: National Research Council of Canada.
1936. Proceedings of the Second Conference on Soybeans.
Ottawa, Canada. 18 p. Held on 4 May 1936 in the National
Research Building, Ottawa, Ontario, Canada. See p. 2. Dr.
L.E. Kirk talked about the potential for growing soybeans
various parts of Canada, including Guelph, where the
Ontario Agricultural College has developed and popularized
a new variety named Goldsoy.
McRostie, G.P.; Laughland, J. 1940. “Soybeans in
Ontario.” Ontario Department of Agriculture, Bulletin No.
407. 12 p. Feb. See p. 11. Description of varieties: “A high
yielding, early maturing variety selected from O.A.C. No.
211 at the Ontario Agricultural College, and is similar to it
in description. It may be successfully grown in sections of
Ontario having shorter growing seasons.”
Dimmock, F. 1941. “Canada includes many excellent
soybean acres.” Soybean Digest. May. p. 5. “An active
soybean research program has already resulted in the
development of the following varieties:... and O.A.C. 211
and Goldsoy by the Ontario Agricultural College, Guelph.”
Morse, W.J. 1948. “Soybean varietal names used to date.”
Washington, DC: Appendix to the mimeographed report
of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See p.
3. “Goldsoy–Ontario Station, Canada.”
USDA Production and Marketing Administration [Grain
Branch]. 1948. “Soybean varieties: Descriptions, synonyms
and names of obsolete or old and seldom grown varieties.”
Washington, DC. 25 p. Aug. See p. 7. “Goldsoy–Selection
from O.A.C. No. 211 by the Ontario Agricultural College,
Guelph, Ontario, Canada. Maturity, very early; pubescence,
gray; flowers, purple; pods, two- to three-seeded; shattering,
medium; seeds, straw yellow with pale hilum, about 2,200
to the pound; germ, yellow; oil, 18.3 percent; protein, 44.0
percent; iodine number, 134.”
USDA Agricultural Marketing Service. 1957. “Soybean
variety names.” Washington, DC. 31 p. Nov. Supplement 1 to
Service and Regulatory Announcements No. 156 “Rules and
Regulations Under the Federal Seed Act.” See p. 10.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 10-11. Goldsoy is in the USDA Germplasm
Collection. Maturity group: 0. Year named or released: 1940?
Developer or sponsor: Ontario Agricultural College, Guelph,
Ontario, Canada. Literature: 13, 14. Source and other
information: Selected from ‘OAC 211’. Prior designation:
None. Address: USA.
1582. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries: Canada (Document part). Monthly Bulletin of
Science and Practical Agriculture (International Institute of
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Agriculture, Rome) 27(5):175T-80T. May.
• Summary: “2. Canada. Cultivation of soya is limited
almost entirely to the province of Ontario though it is also
found in small quantities in New Scotland [Nova Scotia],
New Brunswick, the province of Quebec, Manitoba and
British Columbia.
“The principal centres of research are: the Central
Experiment Farm of the Department of Agriculture of
Ottawa; the Experiment Station of Harrow [Ontario]; the
Department of Agriculture of the provinces of Ontario and
Manitoba.
“During the last ten years, the Forage Plant Service has
introduced and tested hundreds of species and varieties of
soya from different parts of the world. On the bases of these
trials, and others carried out in almost all the Experiment
Farms, it may be said that the best varieties now available for
cultivation in Canada are the following: “Manitoba Brown (Matures very early, brown, obtained
by breeding from Ogemaw, semi-dwarf). Wisconsin Black
(Matures early, black, much taller than Manitoba Brown,
may be grown for both hay and seed). Mandarin (Ottawa;
Matures medium early, yellow, grown mainly for seed).
Manchu (Hudson; Matures medium late, yellow, hilum
black, obtained by breeding from Manchu, very tall, grown
for seed and for hay). O.A.C. No. 211 (Matures medium late,
yellow, obtained by breeding from Habaro, medium habit
of growth, grown for both hay and seed). Manchu (Matures
late, yellow, hilum black). A.K. (Harrow; Matures very late,
yellow, hilum brown).
“Improvement of varieties has received much attention
for some years at Ottawa and Harrow. At Ottawa, in 1931,
460 plants were chosen from among those obtained from
several lots of mixed seed harvested in the neighbourhood
of Harbin (Manchuria). The descendants of these selected
plants were tested in 1932 and 1933...
“The same selection work is carried out at the Harrow
Station as at Ottawa, but with varieties which ripen a little
later than Mandarin.” Address: Rome, Italy.
1583. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries: Latin America (Document part). Monthly Bulletin
of Science and Practical Agriculture (International Institute
of Agriculture, Rome) 27(5):180T-84T. May.
• Summary: “3. Argentina. The first trials in acclimatisation
of soya in Argentina were carried out, it appears, in 1908 at
the Experimental Station of Córdoba. It was not, however,
until 1924 that trials of any real economic importance
were made. At that time the Seed Section, dependent on
the Division of Experiment Stations, purchased seed of 15
varieties of soya from the United States and distributed it
among agricultural schools, experiment stations and about
6,000 farmers throughout the principal parts of the country.
From this distribution a considerable amount of information

may be obtained on the adaptation of the various varieties
to the different zones of the country... The chief results were
obtained at the Experiment Station of Puerta de Diaz [which
is situated in the valley of la Lerma], Department of Salta,
and Loreto, Department of Misiones.
“4. Bermuda. Soya has been cultivated here for several
years. The Department of Agriculture has recommended its
use as green manure and as a feed for livestock. There are
no native varieties. The only variety introduced is Mammoth
Yellow, the growth period of which allows sowing to take
place at the beginning and harvesting at the end of summer.
“5. Brazil. Investigations on the adaptation of different
varieties of soya to the particular conditions of Brazil were
and are carried out at the Experiment Station of Sao Simao.
Trials were made with the following varieties a detailed
description of which will be found under the heading of the
United States...
“As a result of the first investigations it was possible to
classify all these varieties into 5 groups according to their
precocity. They were also divided into: (1) tall varieties (1.30
to 1.50 meters) yielding a large quantity of green material
and suitable for forage production; (2) medium tall varieties
(0.50 to 0.80 meters); (3) dwarf varieties (0.20 to 0.40
meters).
“The principal varieties are:–Very early varieties
(duration of growth period: 80 to 90 days): Artolfi, Arlington,
Aksarben, Easycook, Hamilton and Hoosier. Early varieties
(growth period: 90 to 100 days): Austin, Ebony, Hahto,
Ilsoy, Goshen Prolific, and Virginia. Semi-early varieties
(growth period: 100 to 110 days): Barchet, Chiquita, Dixia
[sic, Dixie], Dunfield, George Washington, and Wilson
Five. Semi-late varieties (growth period: 120 to 130 days):
Herman, Medium Green, Mammoth Yellow, Merko and
Sherwood. Late varieties (growth period: 130 to 150 days):
Biloxi, Tarheel Black, Ito San, Minsoy, Old Dominion and
Mikado.
“The varieties particularly recommended by the
Experiment Station of Sao Simao are as follows:–For seed
production: Artolfi, Aksarben, Chiquita, Herman, Tarheel
Black, Hamilton and Haberlandt. The seeds of these
varieties are very rich in oil. For forage production: Biloxi,
Wilson Five, Mammoth Yellow, Goshen Prolific, Ebony
and Virginia. For human consumption: Easycook, Hahto
and Hoosier. A table (p. 183) gives the composition of the
principal varieties of soya cultivated in Brazil: Peking,
Wilson Five, Minsoy, Dunfield, Mandarin, Haberlandt,
Virginia, Habaro, Dixie, Mammoth Yellow, Chiquita, Tarheel
Black.
“6. Chile. The first trials in soya acclimatisation in Chile
date back to 1934. In 1934 this cultivation emerged from
the experimental into the practical stage. Investigations on
the acclimatisation of various introduced varieties were
carried out chiefly by the Experiment Station of the National
Agricultural Society. These trials were made with 27
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varieties. At present 4 of these varieties are recommended for
cultivation, namely: Ito San, Dunfield, Illini and Manchu.”
“Ito San.–The variety is the most wide-spread and the
most adaptable... The growth period, at the Experiment
Station, is from 110 to 120 days. In many parts of the
country this period is prolonged to as much as 150 days. This
variety gives good results from Anconcaga to Bio-Bio. It is
most suitable for the regions of Maule, Nuble and Bio-Bio
on account of its hardiness. It, however, has the disadvantage
of having pods which open” [shatter]... Dunfield and Illini
give very good results in the regions of Curico and Talca.
Manchu matures a little later than Dunfield and Ito San. It is
particularly suitable for the central zone.
“In general, these 4 varieties yield seed of excellent
quality and a high oil content. When sown and grown under
favourable conditions, the growth period allows harvesting
to take place in March. The average yield in seed per hectare
on the farms is 16.1 quintals. In the course of trials carried
out by the Experiment Station of the National Agricultural
Society at Santiago, Chimbarongo, San Fernando and Talca,
these varieties gave a yield of 33.6, 24.2, 30.2, and 37.7
quintals, respectively. The yields in oil vary round about
19%; at times as much as 22.5% has been obtained.”
Note 1. 1 quintal = 100 kg. Note 2. This is the earliest
document seen (May 2009) concerning soybeans in Chile, or
the cultivation of soybeans in Chile. This document contains
the earliest date seen for soybeans in Chile, or the cultivation
of soybeans in Chile (1934). The source of these soybeans is
unknown. See also a French version of this document by the
Institut International d’Agriculture (1936) which gives 1924
as the date of the first soybean trials in Chile; we think the
1934 date is more likely to be correct. Address: Rome, Italy.
1584. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries: Latin America (Document part). Monthly Bulletin
of Science and Practical Agriculture (International Institute
of Agriculture, Rome) 27(5):184T-87T. May.
• Summary: “7. Colombia. Soya is a crop for temperate
countries, but may be acclimatised to the hot regions of
Colombia as demonstrated at the Agricultural Experiment
Stations of Valle Cauca and Tolima and in various regions
of the Administration of Choco. It is probable that certain
varieties from England and North Canada might be
adapted to the cool soils of the country. Important trials in
acclimatisation are now in progress in all the agricultural
experiment stations in Colombia: Palmira, Armero (Tohima),
and Tulio Ospina, in the government of Antioquia... The
varieties which have given the best results are: Brazilian
Yellow, Manchu, Lexington and Biloxi...
“Generally speaking the varieties which have given the
best results in Colombia are as follows: Biloxi, Otootan,
Brazilian, Mammoth Yellow, Hahto, Laredo, Lexington,
Taikozan (black), Midwest or Mongol, Hollybrook,

Easycook, Manchu, Korea (light brownish colour), Virginia,
Wilson Five. The growth period varies from 75 to 100
days for the early varieties and 100 to 170 days for the
late varieties. In respect of yield in seed, the Agricultural
Experiment Station of Valle has obtained the following
results:–Biloxi: 1,500 to 2,000 kg. Otootan: 1,600 to 2,200
kg. Mammoth Yellow: 1,000 to 1,500 kg. Hollybrook: 1,400
to 1,800 kg. Laredo: 1,500 to 2,200 kg. Farmers in Colombia
wishing to obtain soya seed can apply to the Agricultural
Experiment Station of Palmira and the Farmers’ Society of
Antioquia.
“8. Costa Rica. A certain number of tests have been
made in this country with soya with both good and bad
results. The crops suffered either from attacks by nematodes
which infest the roots or from the excessive humidity
of the region. For this reason the enthusiasm which was
shown at one time for this crop has diminished greatly and
at present different varieties of haricot beans are preferred
for consumption. On the other hand, owing to the limited
area of the country, commercial cultivation of soya for
industrial purposes does not offer sufficiently advantageous
prospects. Note: This is the earliest document seen (Feb.
2009) concerning soybeans in Costa Rica, or the cultivation
of soybeans in Costa Rica.
“9. Cuba. Soya grows in all the provinces of Cuba,
chiefly in Havana, Pinar del Rio and Santa Clara. Trials with
this crop are carried out by the Secretariat for Agriculture
and the Agricultural Experiment Station of Santiago de las
Vegas.
“In Cuba no native varieties are cultivated. The varieties
introduced are as follows: Soya S.P.I. 40.125, Wilson Five,
Bocket, Biloxi, Arlington, Mammoth Yellow, Columbia,
Peking, Otootan, Ito San, Dixie, Midwest, Haberlandt,
Chiquita, Illini, Dunfield, Tokio, Virginia, Early Brown,
George Washington, Tarheel Black, Lexington, Harbinsoy,
Hispida, Mansoy. The variety Otootan has given the best
results in the deep, dry soils of the region of Havana. It
yields abundant leaf material and a large harvest of seed.
“10. Dominican Republic. The Department of
Agriculture carried out numerous trials with soya several
years ago and came to the conclusion that, even when the
soil was treated with materials specially imported for this
purpose, the trials were unsatisfactory. Consequently, this
plant has never been cultivated in this country except for
experimental purposes. Note: This is the earliest document
seen (Dec. 2008) concerning soybeans in the Dominican
Republic, or the cultivation of soybeans in the Dominican
Republic. This document contains the earliest date seen for
soybeans in the Dominican Republic, or the cultivation of
soybeans in the Dominican Republic (several years before
1936). The source of these soybeans is unknown.
“11. Equator [Ecuador]. The Direction of Agriculture
has recently imported a few varieties of soya with a view to
encouraging the introduction of this crop. Trials with these
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varieties are now in progress. Note: This is the 2nd earliest
document seen (Jan. 2011) concerning soybeans in Ecuador,
or the cultivation of soybeans in Ecuador. This document
contains the 2nd earliest date seen for soybeans in Ecuador,
or the cultivation of soybeans in Ecuador (1936). The source
of these soybeans is unknown.
“12. Guadeloupe. Soya cultivation has been tried in
this country. The Service of Agriculture (le Service de
l’Agriculture) has recently introduced a certain number of
varieties, which have been distributed to planters and grown
in gardens.” A summary of the observations made by Mr.
Hazael-Massieux on 5 varieties cultivated in the Botanical
Garden is given.
“13. Guatemala. The cultivation of soya, restricted to
a limited area, is beginning to give good results. Setbacks
were experienced at first owing to the fact that the necessary
nitrogen is not used in cultivation. On the other hand, this
leguminous plant did not find markets easily as the native
population were unappreciative. At the present time this
situation is reversed as the natives now consume soya
and large quantities of soya are being sown in the regions
of Pinula and Salama. It is also grown in Alta Verapaz.”
Note: This is the 2nd earliest document seen (Feb. 2009)
concerning soybeans in Guatemala, or the cultivation of
soybeans in Guatemala. This document contains the earliest
date seen for soybeans in Guatemala, or the cultivation of
soybeans in Guatemala (1926). The source of these soybeans
is unknown. Address: Rome, Italy.
1585. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries: Latin America (Document part). Monthly Bulletin
of Science and Practical Agriculture (International Institute
of Agriculture, Rome) 27(5):187T-89T. May.
• Summary: “14. British Guiana [Guyana]. Soya growing
was introduced in 1927. Trials in acclimatisation were
carried out by the Agricultural Experiment Stations. There
is no cultivation on a commercial scale. Only introduced
varieties are grown, the best being Caracas White [perhaps
from Venezuela?]. Efforts have been directed towards finding
a variety adapted both to forage and seed production. Soya
is grown in places where the soil is light. The yields in seeds
vary from 1,500 to 2,500 lb per acre.
“15. Dutch Guiana [Suriname]. Soya is grown here
solely by farmers from Java. It is not a commercial product
and is generally consumed by the producers. The variety
grown is one with black seeds which was imported in 1905
by Mr. Van Hall. It is grown in light, sandy soils. An average
yield is obtained of 6 to 12 quintals of seed per hectare.
Note: 1 quintal = 100 kg.
“The Experiment Station of Paramaribo imported,
several years ago, numerous varieties from the United
States and Java. The trials in cultivation carried out in the
Experiment Garden have shown that none of these varieties

give as good results as the variety imported in 1905.
Note 2. This document contains the earliest date seen
(March 2001) for soybeans in Suriname, or the cultivation of
soybeans in Suriname (1905). The source of these soybeans
is unknown, but it may well have been Java.
Note 3. This is the earliest document seen (March 2001)
concerning the work of Indonesians (farmers from Java) with
soybeans overseas.
“16. Mexico. The first trials in soya growing date back
to 1925. Investigations in acclimatisation are now carried
out by the Direction of Agriculture in the states of Vera Cruz
and Mexico, at the Agricultural School of Ciudad Juarez
and in the region of Tuxtepec, State of Caxaca [sic, Oaxaca,
in southeast Mexico].” The following varieties have been
introduced to Mexico: Virginia, Laredo, Hollybrook, and
Mammoth. The first two have given the best results.
Note 4. This is the earliest document seen (Feb. 2009)
concerning the cultivation of soybeans in Mexico (one of
two documents). This document contains the third earliest
date seen for soybean in Mexico (1925), and the second
earliest date seen for the cultivation of soybeans in Mexico
(1925). The source of these soybeans is unknown.
“17. Peru. Trials in acclimatising soya were first started
in Peru in 1928, and have not yet passed the experimental
stage. These trials are carried out chiefly by the Experiment
Stations of Moquega, Ancash, Piura, Lambayeque and La
Molina, at Lima.
Note 5. This is the earliest document seen (May 2009)
concerning soybeans in Peru, or the cultivation of soybeans
in Peru. This document contains the earliest date seen for
soybeans in Peru, or the cultivation of soybeans in Peru
(1928). The source of these soybeans is unknown.
“18. Porto Rico [Puerto Rico]. An attempt was made to
introduce soya growing into Porto Rico in 1912. Different
trials were carried out for establishing this crop, but without
success as farmers were not interested in this plant.
“19. Salvador [El Salvador]. In 1932, the government of
Salvador imported soya seeds from Brazil for the purpose of
acclimatisation. Up to the present the results have not been
sufficiently definite for any deductions to be made. In fact,
these results are sometimes positive and sometimes negative,
without discovering any reason for the lack of success.
interesting commercial information on the soybean.
Note 6. This is the earliest document seen (Feb. 2009)
concerning soybeans in El Salvador, or the cultivation of
soybeans in El Salvador. This document contains the earliest
date seen for soybeans in El Salvador, or the cultivation
of soybeans in El Salvador (1932). The source of these
soybeans was Brazil.
“20. Uruguay. On account of the economic importance
soya might have for this country, the Industrial and Forage
Plants Section, from the date of its foundation in 1929,
undertook an extensive study of this plant. As a point
of departure, abundant material was assembled for the
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purpose of study from all parts of the world. The first trials
in cultivation were made with two varieties, Biloxi, which
originated from trials carried out in 1925-1926; and a yellow
variety of soya which was subsequently recognised to be
the variety Mammoth. The Section received, in November,
1929, a large collection from the Plant Production Institute
of Leningrad, including 66 varieties. This collection was
afterward completed by other varieties from North America
and other parts of the world, so that at present the Section
has 233 varieties available. In the spring of 1929, the section
undertook trials in cultivation and adaptation,... in 1933-1934
of the 233 varieties cultivated, only 28 were retained, so that
up to the present, 205 varieties have been eliminated. Of the
varieties retained, only 10 appear to be very promising;...
all the soya from seed obtained from Brillmayr [Brillmayer]
in Austria and large quantities from the Industrial Plants
Institute at Leningrad and from Germany, proved to be
quite unsuitable for cultivation in Uruguay. All this shows
the fundamental importance of the biological problem of
adaptation.
“It may be said that, at present, the varieties of soya
best adapted to cultivation in Uruguay are the following: (1)
Varieties cultivated for industrial purposes.–These are almost
all varieties with light coloured seeds, with the exception
of 3 varieties in which the colour of the seeds is entirely
different from that required by industry, namely, the varieties
Biloxi, with brown seed; Hispida Moench Baird with brown
seed; Hispida Moench Ednce, with black seed [Note 7. Is this
Edna, which had black seed?]. (2) Varieties suitable only for
forage production.–Laredo and Otootan. Generally speaking,
it may be said that according to the investigations carried out
by Professor Henry, Chief of the Industrial and Forage Plant
Section of Estanzuela, the 4 most important varieties of soya
best adapted to environmental conditions in Uruguay, are as
follows: Mammoth, Laredo, Linea genetica 4-a, Japonesa.”
Address: Rome, Italy.
1586. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries. Monthly Bulletin of Science and Practical
Agriculture (International Institute of Agriculture, Rome)
27(5):165T-89T. May.
• Summary: Contents: Part 2. IV. Varieties cultivated in the
different countries. A. America (continued): United States
(conclusion). Principal states of the Union where soya is
grown (conclusion: Gives a little history and lists the most
popular varieties and how/where grown): Massachusetts,
Ohio, Mississippi, Iowa, Maryland, New York, Wisconsin.
Canada. Argentina. Bermuda. Brazil. Chile. Colombia.
Costa Rica. Cuba. Dominican Republic. Equator [Ecuador],
Guadeloupe, Guatemala, British Guiana, Dutch Guiana
[Suriname], Mexico, Peru, Porto Rico [Puerto Rico],
Salvador, Uruguay.
Varieties grown in Massachusetts (p. 166T): Minsoy,

Mandarin, Wisconsin Black, Soysota, Chestnut, Habato, Ito
San, Pinpu, Wea, Manchu, Black Eyebrow, Dunfield, Illini,
Mansoy, Harbinsoy, Medium Green, Wilson 5 [Wilson-Five],
Ilsoy, Peking, Virginia.
Varieties grown in Ohio (p. 167T): Dunfield, Illini,
Kingwa, Manchu, Peking, Pekwa, Manchuria, Manchuria
13177, Mukden, Muksen, Mandell.
Varieties grown in Mississippi (p. 169T-172T): Table
IV (p. 170T) shows “Production (in bushels per acre)
of soya varieties, studied at the Experiment Station of
Delta, Stoneville, compared with 5 standard varieties (in
1934). Biloxi, White Biloxi, Coker’s 31-15, Coker’s 31-9,
Delnoshat, Delsta, Dixie, Ebony, Goshen, Kingwa, Laredo
(Southern), Lexington, Looney No. 1, Looney No. 2, Looney
No. 3, Loxitan, Mamloxi, Mammoth Brown, Mammoth
Yellow, Mammoth 01, Mamotan, Mamredo, Manchu,
Matthews J.P., Midwest, Otootan, Peking, Sable, Sable
Selection, Tanloxi, Tarheel Black, Tokio, Virginia, George
Washington, Wilson.
Varieties grown in Iowa (p. 172T): Hamilton, Black
Eyebrow, Dunfield, Midwest, Mansoy, Wilson, Manchu,
Illini, Mukden.
Varieties grown in New York (p. 173T): Hamilton, Black
Eyebrow, Dunfield, Midwest, Mansoy, Wilson, Ito San,
Haberlandt, Illinois 13-19.
Varieties grown in Wisconsin (p. 173T-174T): Black
Eyebrow, Early Green, Ito San, Manchu, Midwest. Address:
Rome, Italy.
1587. Kirk, L.E. 1936. Memorandum on soybeans: Varieties,
introduction, selection, breeding, variety testing and other
experimental work–of the Division of Forage Plants, Central
Experimental Farm, Ottawa. In: National Research Council
of Canada. 1936. Proceedings of the Second Conference on
Soybeans. Ottawa, Canada. 18 p. See Appendix A, p. A1A5. Held on 4 May 1936 at the National Research Building,
Ottawa. [4 ref]
• Summary: Contents: Varieties. Introduction. Selection.
Breeding. Variety testing. Other experimental work.
Details (including seed color, maturity, and yield)
are given on the following soybean varieties produced in
Canada in commercial quantities: O.A.C. 211 (by the Ontario
Agricultural College), A.K. (Harrow strain), Mandarin
(Ottawa strain), Manitoba Brown (or Ogema [Ogemaw];
introduced many years ago from the USA), Wisconsin Black
(introduced from Wisconsin), Manchu (Hudson).
“Introduction: Large numbers of soybean introductions
have been tested at Harrow since 1923, and at Ottawa since
1928. These have come mainly from Manchuria either
directly or indirectly through the United States Department
of Agriculture, or Mr. J.L. North, Royal Botanic Gardens,
London, England. Others were sent to us by Mr. R.R.
Kabalkin of London, England. In some cases we were able
to obtain seed samples from districts well to the north of
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Harbin. Nearly all of our best selections have been made
from material introduced directly from Manchuria or that
obtained from Mr. J.L. North.”
“As the result of an extended trip through Manchuria,
occupying two years, Dr. [sic] W.J. Morse, in charge of
soybean investigations for the United States Department
of Agriculture, brought back about 8,000 seed samples of
soybeans. These were grown and classified according to
maturity. We were supplied with a complete set comprising
the earliest maturity group. Not one of these lots matured
as early as our own strains and the great majority did not
ripen at all. Nearly all developed a bad attack of Mosaic,
which was introduced with the seed. None of the U.S. strains
proved to be of any value.”
Breeding: “In 1936, about 30 of the best strains will
be subjected to a thorough strain test at Ottawa, and at six
branch farms, namely, Nappan [Nova Scotia], Fredericton
[New Brunswick], Lennoxville [Quebec], Harrow [Ontario],
Brandon [Manitoba] and Lethbridge [Alberta]. One very
early strain is being increased at Lennoxville, and a majority
of them are being multiplied in a small way at Ottawa.”
“Variety testing: A standardized test of soybean
varieties for seed production, and also for hay production,
is conducted each year at Ottawa,” at the six branch farms
listed above, and at Kentville (Nova Scotia), Morden
(Manitoba), Summerland (BC), and Agassiz (BC). “The
results of these tests have shown that, with the exception
of Ontario, all other provinces require varieties for seed
production that are earlier than Mandarin in maturity. The
Mandarin variety, however, has produced excellent crops
of mature seed in some years in Quebec and the Maritime
Provinces; at Brandon, Manitoba, and at Summerland, B.C.
Generally speaking, however, there is no yellow seed variety
available commercially with a sufficient margin of safety
under practical farm conditions to enable the beans to fully
mature with reasonable certainty at any of the above places.”
Other Experimental Work: “Valuable information on
varietal adaptation has been obtained each year from farmers,
especially in Quebec and the Maritime Provinces, to whom
we have supplied seed for small tests.”
Note 2. This is the earliest document seen (Dec. 2016)
that contains the term “maturity group.” However the
meaning is not the same as that which emerged after about
1942-1946. Address: Dominion Agrostologist, Canadian
Dep. of Agriculture, Ottawa, Canada.
1588. MacLachlan, P.L. 1936. Fat metabolism in plants,
with special reference to sterols. J. of Biological Chemistry
114(1):185-91. May. [9 ref]
• Summary: Changes in soy bean (black Wilson variety)
were studied after germination for 2 weeks in the light
and in the dark. The total fat of the cotyledons decreased
significantly during germination; it decreased more during
germination in the light than in the dark. A marked increase

in the sterol content of germinating soy beans took place
mainly in the roots, stems, and leaves of the young plants.
However the esterification of the sterol occurred chiefly
in the cotyledons. These results suggest that (1) a close
relationship exists between the metabolism of the sterol and
the utilization of fat in the cotyledons, and (2) the sterol
is a vital constituent of the roots, stems, and leaves of the
young plant and not a waste product. Address: Dep. of
Biochemistry and Pharmacology, The Univ. of Rochester
School of Medicine and Dentistry, Rochester, New York.
1589. National Research Council of Canada. 1936.
Proceedings of the Second Conference on Soybeans. Ottawa,
Canada. 18 p. Held on 4 May 1936 in the National Research
Building, Ottawa, Ontario, Canada. Confidential.
• Summary: Contents: Minutes. Appendixes: A.
Memorandum on soybeans: Varieties, introduction, selection,
breeding, variety testing and other experimental work–of
the Division of Forage Plants, Central Experimental Farm,
Ottawa, by L.E. Kirk (A1-5).
B. A report on the present status of the soybean industry,
particularly in western Ontario, by F. Dimmock (B1-6).
C. The soybean (The Royal Bank of Canada, Monthly
Letter, April 1936) (C1-2).
In addition to the people present at the first conference
on April 29, the following were also present: Dr. L.E. Kirk,
Mr. C.H. Robinson, and Dr. J.M. Swaine.
The following subjects were discussed: Dr. Kirk talked
about the potential for growing soybeans in Manitoba,
Saskatchewan (and the central and northern parts of the other
prairie provinces), Nova Scotia, Quebec, the Maritimes,
Guelph (where O.A.C. had developed and popularized a
new variety named Goldsoy), and the area around Medicine
Hat (in southeast Alberta). “Southern Ontario was the
only suitable place in Canada for the industrial growth of
soybeans. There was no future for soybeans in Summerland
[BC], which had other feed crops. The British Columbia
coast, he said, was too wet.” Work on soybeans had once
been conducted at Macdonald College [Quebec], but had
been discontinued. During the last 7 years, the average
soybean yield in Canada had been about 25 bushels/acre
(range 18 to 30 bu/acre). Dr. Kirk reported that soybeans
grown in Ottawa [in northeastern Ontario] had shown
consistently higher oil content than those grown at Harrow
[at the southwestern tip of Ontario], while the latter had a
consistently higher protein content.
“Mr. Robinson stated that fairly complete analyses of
the O.A.C. and Mandarin varieties over a period of two years
were available and that a chemical study of the oil content of
soybeans had been made, but that no report on this had been
prepared yet.”
Concerning the use of soybean flour to extend wheat
flour in foods (such as baked goods): “Dr. Kirk pointed out
that a good deal of soybean flour was already being used and
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that its use was likely to increase...” Dr. Whitby referred to
Henry Ford’s plant for making plastics from soybeans and
the research on industrial utilization being carried out at
Urbana, Illinois [by the U.S. Regional Soybean Laboratory];
“industrial outlets looked as though they would be very
important.” “Dr. Kirk mentioned the recent application
of soybeans in the manufacture of ice cream, chocolates,
sausages and peanut products.” Use of soybeans in feeding
animals. Dr. Hopkins was appointed to attend the Second
Dearborn Conference of Agriculture, Industry and Science,
soon to be held in Michigan; one session was scheduled to
be devoted to soybeans. The National Research Council
might consider investigations on industrial development
of soybeans, being careful not to duplicate the work of Dr.
Swaine at the Experimental Farm. The meeting lasted 1
hour and 40 minutes. It was agreed that all discussions and
research would be treated as confidential.
See separate entries for each of the 3 Appendixes.
Address: Ottawa, Ontario, Canada.
1590. Morse, W.J. 1936. Re: Bansei soybeans and
acidophilus soybean milk. Letter to Dr. John Harvey
Kellogg, Battle Creek Sanitarium, Battle Creek, Michigan,
June 3. 1 p. Typed, with signature on letterhead.
• Summary: Morse is sending Kellogg 12 pounds of
Bansei soybeans, the type Morse found most promising for
making soybean milk. “I wish to thank you for the bottle
of Soy Acidophilus which one of your assistants brought
to Washington a few weeks ago. I like this milk very much
and am planning to use the acidophilus culture with some
soybean milk.” Address: Senior Agronomist, Div. of Forage
Crops and Diseases, Bureau of Plant Industry, USDA,
Washington, DC.
1591. Breedlove, L.B. 1936. Soy bean–The magic plant:
Different varieties suitable for any climate or soil. Article III.
Chicago J. of Commerce and La Salle Street Journal. June 6.
p. 11.
• Summary: Contents: Introduction. Soya max only
important specie [sic, species]. Imported seeds badly mixed.
Thrive in our climate. Soil preferences of the soya. Varieties
recommended by official agronomists. Trend in the varieties
grown.
A large table titled “Soybean varieties recommended for
the different growing areas,” contains 25 large boxes, each
containing the names of 5 to 12 soybean varieties. Across
the top are cropping for seeds, hay, pasture, or silage. Down
the left side are regions I through V. Region V (a northerly
region), for example, is “Very early and early varieties,
maturing in 90 to 110 days. The varieties in Region V best
suited for producing seed are: Aksarben, Black eyebrow
[Black Eyebrow], Elton, Habaro, Ito San, Mandarin, Minsoy,
Ogemaw, Soysota, and Wisconsin.
Varieties now gaining favor in the “corn belt district” are

Illini, Manchu, Dunfield, Mansoy, and Laredo.
“The soybean belongs to the genus Soja, family of
Leguminosae–the second large family of seed plants whose
species total over 12,000. Of the fifteen species of the genus
native to Asia, Africa and Australia only one, Soja Max–the
soybean–produces sufficient protein and other chemical
properties to be of economic importance.” Note the use of
the terms “the soya,” “Soya Max,” and “Soja Max” to refer
to the soybean.
“The soybean is a self-fertilizing plant: the flowers
produce both the pollen grains and ovules. Pollination occurs
before the flower opens and there is little chance of pollen
from other plants carried by insects or by falling from other
plants to enter and effect fertilization.
“Apparently Chinese emperors or imperial gardeners
gave no thought to improving the soybean strains, while
the farmers naturally enough, had no idea that controlled
propagation was possible. So, through the centuries, the god
of soya had to look out for himself. However, as the plants
rubbed shoulders slight variations came into existence, to
be handed slowly on as the crop seed was planted again and
again, in spite of the soya god. Even at that, plant variations
through mutation, without the necessary artificial segregation
of the plants, developed slowly.” Address: Staff member,
Chicago Journal of Commerce.
1592. Breedlove, L.B. 1936. Soy bean–The magic plant:
Crop fits calendar of operations on grain growing farms.
Article IV. Chicago J. of Commerce and La Salle Street
Journal. June 9. p. 11.
• Summary: Contents: Introduction. Soil preparation as for
corn. Inoculation necessary. Rate of seeding not important.
Cultivation of plants. Curing of soy hay. Diseases are rare.
“Soybean bacteria, more healthy in the acidic soils
than in neutral or alkaline soils, live long enough–in fact
longer than the bacteria of other legumes–to supply natural
inoculation, provided that a crop of soybeans is grown every
five to ten years.”
Soybean varieties vary widely in seed size, ranging from
1,250 to the pound for the large-seeded Hahto, to 9,600 for
the tiny Barchet. The rate of seeding does not vary with the
seed size.
“For hay, soiling, or green manure soybeans are
sown by means of drills. For seed or bean crops the beans
are generally planted in rows 28 inches apart to provide
sufficient space for cultivation. For silage or pasture
soybeans are often planted with corn in the jump hill or
alternate hill method or may be planted in the same hills.”
“The soybean plants provide the best quality of hay
when the seeds are nearly half-developed. If the crop is cut
earlier, the percentage of protein will be higher but total hay
yield will be lower and the difficulty of curing will be much
greater. If cutting is delayed, however, the stems begin to
get woody and hard–a process which moves rapidly–with
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consequent loss in palatability and feeding value.”
“The combined harvester and thresher, or combine, has
in recent years been extensively applied in harvesting of the
soybean crop, especially in the chief producing states.
“Diseases are rare: In Asiatic countries the soy max
is affected by a large number of destructive diseases–the
Orientals never attempted to study the diseases until fifteen
years ago when some of their youths began to return from
our agricultural colleges–but as yet no disease of the plant
has assumed any degree of economic importance in America.
It is attacked by several fungus and bacterial diseases in
the United States, even though the soy is far less affected
by diseases than most forage or food crops grown in this
country.”
“Grasshoppers, beetles, leaf hoppers and green
clover worms, who habitually feed on legumes, have no
special liking for soybeans... But rabbits, and surprising
woodchucks, have proved to be more modern in the ganging
up to feed on the soya and, if such population is plentiful, the
bean field must be protected by close-net fences or the crop
sprayed by an arsenical poison.”
Note the use of the terms “soy max,” “the soy,” and
“the soya” to refer to the soybean. Address: Staff member,
Chicago Journal of Commerce.
1593. Kellogg, John Harvey. 1936. Re: Growing soybeans
in Michigan for used as a canned green vegetable. Letter
to Mr. William J. Morse, Bureau of Plant Industry, USDA,
Washington, DC, June 14. 1 p. Typed, without signature
(carbon copy).
• Summary: “I have your letter of June 3. The seed has
arrived and it has been planted and I hope it will mature in
this climate.
“We are planting this year a hundred acres of soy beans
of the 78-day variety. We expect to can a large part of those
beans as shell beans. We shall let part of the crop ripen and
may have some surplus as seed... Thanking you for your
courtesy in sending us some more Bansei seed.”
1594. Breedlove, L.B. 1936. Soy bean–The magic plant: Oil
characteristics and content of different varieties. Article VII.
Chicago J. of Commerce and La Salle Street Journal. June
16. p. 13.
• Summary: Contents: Composition of the oil. Methods
of extraction. The oil content in varieties different.
Characteristic [sic] of the oil. Iodine number of soy bean oil.
Best for oil.
One table shows the average percentage of oil and
protein in 15 different soybean varieties. Manchuria has the
highest oil percentage (23.2%) and Ebony has the lowest
(14.6%). Ebony has the highest protein percentage (43.6%)
and Manchuria has the lowest (36.9%). A second table shows
that soybean oil contains 51.5 to 56.6% linoleic acid, 26.5 to
34.4% oleic acid, and 2.2 to 2.5% linolenic acid.

A third table shows the average iodine number of
numerous samples of the oil from 5 varieties of soy beans
(range: 126.6 to 131.2), and compares these values with
those from linseed oil (185.9), cottonseed oil (108.0), and
dent corn (119.1). Late in the life history of the soybean
plant, a cool climate seems to favor an increase in the iodine
number of the oil in the seed. “Judging from all available
evidence, it is doubtful whether the iodine number of
the soya bean can be raised to an average of 140.” Many
scientists now believe that an iodine number of 134 to
136 “represents nearly the physiological limits of the soy
bean plant.” Address: Staff member, Chicago Journal of
Commerce.
1595. Breedlove, L.B. 1936. Soy bean–The magic plant:
Food for all farm livestock and excellent fertilizer. Article
XII. Chicago J. of Commerce and La Salle Street Journal.
June 27. p. 11.
• Summary: Contents: Introduction. More than proteins
necessary. Cheapest source of protein. Good for all farm
stock (including poultry). Hay good rations for stock. Soya
as a plant for foods (soybean meal as fertilizer).
This article focuses on the use of soybean cake and
meal in livestock feeding and as a fertilizer. “Poultrymen
on the Pacific coast have used the imported soy bean meal
for years and consider it a most excellent feed for flesh and
egg production, when combined with a mineral mixture.
For many years proteins from an animal source have been
thought to be superior to proteins from a plant source but
poultry feeding tests of recent years indicate that there is no
difference.”
Soybean cake and meal are used as fertilizers primarily
as a source of nitrogen, but they also contain some
phosphorus and potash. “Stable manures average around
10 pounds of nitrogen per ton of weight, 6 pounds of
phosphorus and 12 pounds of potash. The composition of soy
bean or the meal fertilizer exceeds these proportions per ton
of weight.
“The soy bean plant, like all leguminous plants,
through the aid of root-tubercle organisms, are able to add
to the available nitrogen of the soil and, therefore, are used
extensively for restoring soil deficient in that basic element.”
In nitrogen-deficient soil, the soybean plant “obtains about
one-third of its nitrogen from the soil and the other twothirds–more than in the case of other legumes–from the air.
However, if the soil has plenty of nitrates, the plant gets
almost all its nitrogen from the air.”
Table I gives “Analyses of soy beans [seed] and other
concentrates” used to feed livestock, such as cottonseed
meal, linseed meal (new process), wheat middlings, and
wheat bran. Soy beans are high in protein and that protein is
much more digestible than the protein in other seeds. Table
II gives “Analyses of soy bean meal and other important oil
meals.” Soybean meal contains the highest percentage of
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protein (44.65%), ahead of second place cottonseed meal
(40.29%).
Table III gives “Analyses of soy bean hay in comparison
with other important hay crops.” Table IV gives the
“Fertilizing constituents of soy beans, soy bean meal, and
cottonseed meal.” The four constituents shown are nitrogen,
ammonia, phosphoric acid, and potash. For each constituent
except phosphoric acid, soybean meal is a richer source.
Table V shows the “Fertilizing constituents of Midwest
soy beans cut at [seventeen] different stages of growth,”
from full bloom to seed mature. The nitrogen content is
highest when the seeds are full grown but not mature (i.e.
still green). The potash and phosphoric acid contents are
highest when the seeds are mature (i.e. dry). Address: Staff
member, Chicago Journal of Commerce.
1596. Breeding soybeans at Hudson Heights, P.Q. [Quebec].
1936. In: National Research Council of Canada. 1936.
Proceedings of the Third Conference on Soybeans. Ottawa,
Canada. 34 p. See Appendix F, p. F1-F2. Held on 30 June
1936 in the National Research Building, Ottawa, Ontario,
Canada.
• Summary: Mr. Macaulay presently has about 3 acres
devoted to the breeding of soybeans in Quebec. The most
promising varieties have come from Russia, Siberia,
Washington, DC, and Manchuria. Mr. Macaulay believes
that some of his soybeans came from a Russian government
experiment station in Siberia, at Blagoveshchensk (latitude
50º); it has a reputation of being very fine. Using strains
derived from the Moscow seed (106-110 days), from those
believed to come from Blagoveshchensk (perhaps 103 days),
and from Mr. William Morse in Washington, DC (112-115
days), he hopes to develop varieties that will mature in about
100 days.
“Hybridization of soybeans is difficult because of the
very small size of the flowers, and Mr. Macaulay has done no
artificial hybridizing. The soybean is naturally self-fertilizing
to the extent of 98 or 98½ per cent; 1½ to 2 per cent of seeds
grown naturally are crossed from adjoining plants. Just how
this happens is not known definitely, but it is believed to
be due to the action of thrips. A number of natural hybrids
have been discovered in his rows and some of these are
very promising. The best are believed to be hybrids between
Manitoba Brown (100 days) and the Moscow strains.”
“Mr. Macaulay paid emphatic and generous tribute to
the work of Mr. Dimmock at the Central Experimental Farm
at Ottawa [in Ontario province, Canada]. Beginning with
artificial hybrids made between the Manitoba Brown and
Mandarin, Mr. Dimmock has now developed from these
hybrids strains of yellow beans that are highly promising.”
“Mr. Macaulay is not hopeful at present of the
possibility that either at Ottawa or at his farm strains earlier
than Manitoba Brown will be developed. Present indications
are that a growth period of about 100 days is the minimum

necessary for the plant.
“The soy bean plant also has a great future for use
as hay, the more vigorous types being preferred for this
purpose. The soybean may thus have a value considerably
further north than the area in which it will be able to be
successfully grown for grain purposes.”
1597. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries: Western Europe (Document part). Monthly
Bulletin of Science and Practical Agriculture (International
Institute of Agriculture, Rome) 27(6):216T-28T. June.
• Summary: “1. Germany. In spite of numerous attempts
extending over a long period of time, and particularly since
1920, soya cultivation in Germany has remained in the
experimental stage. From a practical standpoint it cannot be
said that economic cultivation of soya exists...
“All the varieties introduced for trial have failed as they
were not adaptable to the climatic conditions of the country.
Certain growers, however, (Schurig at Stedten; Brandt at
Gierdorf; Heinemann; Winkler, etc.) and several professors
of State Institutions (Professor Riede of the Bonn University;
Professor Sessous of the Giessen University; Professor
Berkner of the Breslau University; Dr. Heinze of the
Chamber of Agriculture of Halle) have carried out breeding
work and have obtained lines superior to the varieties which
were used as the point of departure. These lines are at present
being tested in various regions in Germany.
“Several varieties have been obtained by the botanical
station of the Higher School of Agriculture of BonnPoppelsdorf:
“Yield per hectare of Bonn 373 is 20.9, and yield per
hectare of Bonn 456 is 19.1.
“2. Austria. Soya cultivation was introduced in 1870
by F. Haberlandt. Since that time breeding work and tests in
acclimatisation have been carried out at various times. The
most important work of this kind was started in 1923 by Dr.
Fritz Drahorad and his assistant M.F. Brillmayr [Brillmayer].
Trials were made with 28 varieties in various parts of the
country and the results centralized at Platt (Lower Austria)
at the Leguminous Plant Breeding Station dependent from
the Federal Station of Plant Cultivation and Seed Selection.
In this way early varieties were bred at Platt with a growth
period of 110-125 days.
“The principal varieties bred are: Platter Schwarze Soja,
Platter Kleine Gelbe Soja, Platter Gelbe Riesen.
“In Austria the only varieties that may be cultivated
with success are those selected in the country which have a
growth period of from 130 to 145 days at the most.
“3. France. Soya was introduced into the Botanical
Garden at Versailles in 1740. Several trials in cultivation
have been made since 1855. L. Rouest in Aude and Charles
de Carbonnières, in Tarn, carried out test of some importance
from 1918 to 1925. But it was not until 1932 that the first
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scientific investigations were made on the possibilities of
acclimatising soya in France. These researches were carried
out chiefly by M.H. de Guerpel, in Basse-Normandie. The
results obtained in the first year were so encouraging that
it was decided to sow 5 hectares of soya in ten communes
in Normandy, the principal being: Cagny, Saint-André-surOrne, Vieux-Fumé, Percy-en-Auge, Villons-le-Buissons,
Saint-Contest, Beny-sur-Mer. The seed was taken both from
the harvest of the previous year and also from seed from
Poland... Yields varied from 1400 to 1800 kg per hectare.
“Another trial was made with a variety with yellow seed
from Manchuria.
“In 1934 trials were made in the Department of Eure
with the variety Tokio with black seeds.
“4. Great Britain (and Colonies). One of the first tests
in acclimatisation of soya in Great Britain took place at the
Royal Botanical Garden, Regents Park, in 1914. During these
tests Mr. North found that certain varieties were sufficiently
early to mature at the end of September. By careful selection
with these varieties for several years lines were obtained
which were particularly early. In 1928, a hybrid was
introduced from Canada which proved to be earlier than any
of the 60 varieties tested up to that time. By sowing the seed
the first week in May it was possible to harvest the beginning
of September. Good results were obtained in Middlesex,
Essex, Berkshire, Oxfordshire and Hampshire.
“The most important researches were made at Boreham
in Essex in 1933 where 47 varieties were grown originating
from North America, Canada, Manchuria and Japan. Trials
were also made with the varieties already bred by Mr. North.
Interesting results were obtained.
“The investigations were continued in 1934 with the 4
best varieties acclimatised, known as Jap, ‘C,’ ‘O,’ and ‘J.’
“6. Italy. Sporadic trials in soya growing were made in
Italy from 1740 to 1880, but it was chiefly at the beginning
of this century that an attempt was made to introduce this
crop into the national economy. Soya has been the object of
patient and continuous research at the Bonafous Institute in
Turin, where two varieties were selected, well adapted to
the region, one with yellow and the other with green seeds,
large and spherical in shape. In the district of Spoleto, the
Marquis G. Marignoli obtained good results, in 1926, with
this plant and is of the opinion that soya cultivation for seed
production would be completely successful in Puglia and the
South. He found that the American variety Mammoth Yellow
is easily acclimatised in Central Italy and he has undertaken
mass selection of this variety which is of great importance
on account of its precocity and yields. In respect of forage
production, he has successfully experimented with a variety
with green seeds which, owing to its great development,
is doubtless the same as the variety that gave good results
in Piedmont. According to information received from the
Director of the Travelling Chair of Agriculture of Cagliari,
similar trials have been made in the Sanluri farm and certain

other private farms. In 1928, a Yellow Japanese variety gave
3.3 quintals of seed per hectare at Sanluri. This same variety,
grown at Santa Margherita di Pula, only gave 2.3 quintals. At
Simacis, in 1919, a light coloured variety of soya yielded 3
quintals per hectare. In the experimental plots of the Faculty
of Agriculture of the Perugia University, small trials have
been made with 4 varieties of soya which had already been
tried and selected before the war by Professor Bottari at the
Bonafous Agricultural Institute. Note: 1 quintal = 100 kg.
“Soya was grown for the first time at the Agricultural
Station of Bari in 1921. Seeds obtained from Professor
Borzi were used. This variety proved to be very productive,
but rather late. In the following years Professor Pantanelli,
Director of the Station, procured 45 varieties from the United
States and India.
“7. Netherlands. Soya growing is not widespread in
the Netherlands and only small trials in acclimatisation are
carried out. It is not yet known whether soya can be grown
on a remunerative basis in the humid climatic conditions of
this country.
“10. Switzerland. The first trials in soya growing in
Switzerland date back to the time of the Universal Exhibition
of Vienna in 1873, in fact, a great quantity of soya seeds
belonging to different Manchu varieties were shown. In
1878, Professor Haberlandt, who had carried out cultivation
trials in various countries in Europe, made a few tests in
the town of Coire [Chur]. A little later, Professor Kraemer
made a few trials in Zurich for three years and published a
pamphlet in 1880 giving the results obtained. In practice,
soya growing had not developed and it is only recently that
further efforts in soya cultivation have been made.
“At present trials are carried out solely by the
Establishment of Agricultural Research of Oerlikon-Zurich,
foreign varieties being the principal object of study. There
are no native Swiss varieties. The first varieties tried were
those obtained by the German breeder Dieckmann at
Hamburg. Late an Austrian variety was introduced: Platter
Gelbe Riesen, and a whole series of American varieties
obtained from Professor Wiggans of the Cornell University,
Ithaca. Finally, 3 Polish varieties from Vilna were introduced
which, it appears, came from the Botanical Garden of Basle
[Basel, Switzerland]...
“Soya grown for seed: There are also wide variations in
seed yields. With the 22 varieties tested in 1935, they varied
from 1.5 to 16.5 quintals per hectare.
“In Switzerland, forage production is the principal
object of soya growing. There are, however, factories which
are interested in soya for the production of foods for persons
suffering from diabetes. Local production of soya cannot
compete with the present imports from abroad.” Address:
Rome, Italy.
1598. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
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countries: Eastern Europe (Document part). Monthly Bulletin
of Science and Practical Agriculture (International Institute
of Agriculture, Rome) 27(6):221T-33T. June.
• Summary: “5. Hungary. Since 1870-1880 several attempts
have been made to introduce soya cultivation into Hungary,
but, although climatic conditions and particularly the
temperature are more favourable than in Germany, it has not
been possible, up to the present, to develop this cultivation.
Soya is only grown to supply the forage requirements in
farms and is used solely for feeding live-stock (pigs, dairy
cows). This check on soya growing on a commercial scale
is due partly to the fact that up to the last few years, no early
varieties with a high yield were available and partly owing
to the fact that soya could not be sold at a price remunerative
to the producer. [Note 1. The source of this 1870 date is
unknown].
“Trials in cultivation are carried out at the Royal
Hungarian Station for Plant Cultivation at Magyarovar and
questions relative to feeding live-stock are studied at the
Station of Animal Physiology at Budapest.
“8. Poland. The first attempts to introduce soya into
Poland date back to the end of the 19th century. These
attempts were not crowned with success and were abandoned
until 1923... Varieties grown in the Trial Garden of the Vilna
University (U.S.B.): Brown Vilna soya, brown Szlotenice
soya, brown Dublany soya, yellow C.S.S. soya, yellow
Canadian soya from Montreal, yellow Canadian soya
(Quebec 92), yellow Podolia soya, black soya (Granum
4041), black soya.
“It may be concluded that the soya varieties of Vilna,
Szlztenice and Dublany may be grown in the whole of
Poland as they are early and can mature even in the province
of Vilna.
“9. Rumania [Romania]. Soya growing was introduced
in 1910-13. The principal research centrés are the
Phytotechnical Station of the Institute of Agronomical
Research of Rumania, Budapest, and the various regional
experiment Stations of the Institute: Baraganul (district of
Ilomutsa); Valul lui Traian (district of Constantsa); Cenad
(district of Timis); Tighina (district of Tighina); Agricultural
School of Medias (district of Tarnava-Mare).
“At present the following varieties are cultivated:
Platter gelbe–Braun gelbe I and II–Platter Riesen–Black
Eyebrow–R.E.A.Z.–Ossyek. Varieties rich in oil are sought
for. Harvesting takes place in August and September. Yields
in seeds vary from 7 to 18 quintals per hectare. Note 2. 1
quintal = 100 kg.
“11. Czechoslovakia. “Trials in acclimatisation of soya
in Czechoslovakia are carried out with non-improved foreign
varieties and varieties improved in the country. Results show
that the most suitable varieties are those with yellow seeds
obtained from M. Frankel at Siarovicia and, for Moravia, the
selected Austrian Platt varieties.
“The improved varieties of Czechoslovakia were bred

by F.A. Brillmayr of the Osterreichisch Bundesanstalt
für Pflanzenbau and Pflanzenzuechtung (Federal Plant
Cultivation and Selection Station, Platt, South Austria).
They are known under the general name of ‘Plattske.’ The
cultivation of selected Austrian varieties was introduced into
Czechoslovakia by Dr. Hanreich at Vlasatici, near Pohorelic
(Moravia)... These varieties came from the State Agricultural
Trial Station at Roudnice.
“13. U.S.S.R. It is only a few years ago that the
U.S.S.R. contemplated soya growing from an economic
standpoint. Up to 1927, this plant was of little importance
in the economy of the country. Just before the Revolution,
soya crops occupied 4,000 hectares. The best regions for this
cultivation are the northern parts of the Caucases [Caucasus]:
Transcaucasia, the Ukrain [Ukraine] and districts on the
Pacific Ocean (province of Primorskaja). These are the best
seed producing regions. In addition, soya may be grown for
forage also in the northern regions where maturation is not
always regular or sure...
“All the land suitable for soya growing is distributed
into 5 zones and subzones according to the possibility of
successful cultivation...
“Varieties: Amour 01, Besentchuk No. 8, Chestnut,
Dronsag soja No. 905, Dronsag soja No. 907, Dunfield,
Ebony, Gounciulin, Habarovsk (Habaro) No. 109, Harbin
No. 19, Harbin No. 118, Harbin No. 199, Harbin No. 199-b,
Harbin No. 231-a, Hollybrook, Illini, Krouchoula No. 9/3,
Krouchoula No. 10/10, Manchu, Mandarin, Mansoy, Minsoy,
Peking, Stavropol Local, Transcaucasian, Old Ukrain [sic,
Ukraine], Virginia, Wilson, Wisconsin Black.” Address:
Rome, Italy.
1599. Breedlove, L.B. 1936. Soy bean–The magic plant:
Crop movements, grade requirements and federal inspection.
Article XVIII. Chicago J. of Commerce and La Salle Street
Journal. July 14. p. 12.
• Summary: Contents: Introduction. Official soy bean
gradings. Standards for oil and meal. Soy bean inspection.
“The movement of [soy] beans produced in the Corn
Belt states in recent years has been unusually rapid during
the early part of the season. For the five crop years ending in
1934 nearly 48 per cent were out of the growers’ hands by
November. This was due to the special purchasing basis used
by oil mills and feed manufacturers.”
The U.S. Department of Agriculture announced the
first standards for soybeans in Sept. 1925. The grades and
classes set forth in the revised standards, effective 3 Sept.
1935, are shown in Table I. Soy beans are graded largely
on two factors: foreign material and splits. There are four
grades (No. 1 being the best), plus a sample grade for soy
beans which do not comply with any of the above four
grades. There are also five classes of soy beans. “Yellow
soy beans.–This class includes all yellow soy beans of the
Mammoth yellow, Illini, Manchu, A.K., Hollybrook and
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Haberlandt and all varieties of similar color and may not
contain more than 5 per cent of beans from other classes.”
Green soy beans includes all green-colored [when dry] soy
beans of the Morse, Tokio, Guelph, etc. varieties. Brown soy
beans includes all light-brown and dark-brown soy beans
the Virginia, Mammoth Brown, Early Brown, etc. varieties.
Black soy beans includes all black soy beans of the Wilson,
Pekin [Peking], Wisconsin Black, Tarheel Black, Laredo, etc.
varieties. “Mixed soy beans.–This class includes the Black
Eyebrow variety and any mixtures of beans not provided in
the above classes.”
“The National Soybean Oil Manufacturers Association
of Chicago distributed early in 1932 revised trading rules for
soy bean oil... The portion of the rules relating to the quality
of the oil are summarized in Table II,” which shows five
quality factors: Specific gravity at 15.5 deg. C (minimum
0.9240). Iodin number (minimum 131.0). Saponification
number (minimum 190.0). Unsaponifiable matter per cent
(maximum 1.5% without penalty). Acid number–or free fatty
acids percent. Volatile matter at 105 deg. C per cent. Foots,
per cent (maximum 2.5% without penalty).
Table III shows the number of carloads of soy beans
federally inspected in leading soy bean producing states
(1928-35). In 1926-28 a grand total of 268 carloads were
inspected, increasing to 928 in 1929, to 2,954 in 1931, and
to a record 13,648 in 1935. In 1926-28 the states and cities
with the most carloads inspected were: North Carolina
219 (81.7% of the total; at Elizabeth City, Raleigh, and
Washington); Virginia 33 (at Norfolk and Richmond); and
Illinois 26 (22 at Chicago and 4 at Bloomington). In 1935
the states and cities with the most carloads inspected were:
Illinois 8,284 (60.7% of the total; 5,106 at Chicago, 1,440
at Peoria, 692 at Taylorville, none at Decatur); Ohio 1,390
(at Toledo, Cincinnati, Circleville, and Columbus); Indiana
1,388 (at Indianapolis, Lafayette, Decatur, and Evansville);
Missouri 1,051 (at St. Louis and Sikeston). Address: Staff
member, Chicago Journal of Commerce.
1600. Long, Theo. P.; Kersten, H. 1936. Stimulation of
growth of soy bean seeds by soft x-rays. Plant Physiology
11(3):615-21. July. [17 ref]
• Summary: “In recent years the effect of x-rays on the
growth of seeds has been the subject of considerable
investigation.”
“Summary and conclusions: 1. Irradiation of dry
Manchu and Wilson black [Wilson Black] soy beans with
small dosages of soft x-rays resulted in a slight stimulation
of plant growth when measured by the average wet weight of
the part of the plants above ground.
“2. Because of the large number of plants used in the
experiment and the conditions under which they were grown,
the indicated stimulation seems to be a true stimulation
and not the result of chance variations.” Address: Univ. of
Cincinnati, Cincinnati, Ohio.

1601. Murneek, A.E.; Gomez, E.T. 1936. Influence of length
of day (photoperiod) on development of the soybean plant,
var. Biloxi. Missouri Agricultural Experiment Station,
Research Bulletin No. 242. 28 p. July. [12 ref]
• Summary: “Independent of light intensity and quality,
many plants respond in a most striking way to the duration
of light exposure, or the length of day. This phenomenon was
discovered and announced by Garner and Allard in 1920.
They called it ‘photoperiodism.’”
While many data have been gathered describing
the physiological processes accompanying change of
photoperiod, the causes of the reaction are still unknown.
Contents: Introduction. Material and technique.
Effects of long and short photoperiods on growth and gross
morphology. Description of plants 32 days old. Description
of plants 42 days old. Comparison of the development
of the main stem and axillary buds of long and short-day
plants. The promeristem. The internodes. The axillary buds.
Summary and conclusions.
Contains 10 photos of different parts of Biloxi variety
soybean plants and 17 microphotographs showing: (1112) Sectioned terminal meristem. (13-16) Sectioned apical
meristem. (17-28) Section of the first axillary shoot. (21-28)
Camera lucida drawings of the stages of development of
the soybean flower, incl. the axillary bud, axil, embryonic
leaf, calyx tube envelops floral primordia, petal and pistil.
Address: 1. Horticulture; 2. Dairy Husbandry.
1602. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries. Monthly Bulletin of Science and Practical
Agriculture (International Institute of Agriculture, Rome)
27(8):281T-97T. Aug.
• Summary: Contents: Part 4. C. Asia. IV. Varieties
cultivated in various countries (concluded). 1. Ceylon. 2.
China and Manchuria. 3. Federated Malay States. 4. India:
Punjab, Bihar and Orissa, Burma, Berar, Presidency of
Madras, Presidency of Bombay, Bengal and Neighbouring
Indian States, Assam, North West Frontier Province, United
Provinces. 5. Netherlands Indies. 6. Indo-China (incl.
Tonkin, Annam, Laos, Cambodia, and Cochinchine). 7.
Palestine.
D. Africa. 1. French West Africa [only Mali]. 2. Algeria.
3. Belgian Congo. 4. Egypt. 5. Morocco. 6. Rhodesia. 7.
Anglo-Egyptian Sudan. 8. Tripolitania [later part of Libya].
9. Tunisia. 10. Union of South Africa.
E. Oceania. 1. Commonwealth of Australia: Southern
Australia, New South Wales, Queensland, Victoria. 2.
Hawaii. 3. New Caledonia.
“7. Palestine. Soya cultivation is not practised in this
country though trials have been made at the Mikweh Israel
School at Jaffa, but with very little success. A few variety
trials were made in 1935 at the Experiment Station of the
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Department of Agriculture, but no satisfactory results were
obtained.”
“2. Hawaii–Soya growing was introduced in 1908 at the
Experiment Station of Honolulu. It is grown at present only
on a very small scale. Trials in adapting varieties are carried
out by the Agronomical Division of the Experiment Station
of the University of Hawaii, Honolulu.
“No native varieties are grown. The foreign varieties
came from the United States, the principal being: Biloxi,
Mammoth Yellow, Tokio and a few varieties utilised for
green vegetables... The yields vary between 600 and 1200
lbs. of seed per acre.”
Note 1. This is the earliest document seen (Dec. 2007)
concerning soybeans in Israel (though it was not named
Israel until 1948), and Palestine, or the cultivation of
soybeans in Israel, or Palestine.
Note 2. This document contains the earliest date seen for
soybeans in Palestine / Israel, or the cultivation of soybeans
in Palestine / Israel (1935; one of two documents). The
source of these soybeans is unknown. Address: Rome, Italy.
1603. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries: Africa (Document part). Monthly Bulletin of
Science and Practical Agriculture (International Institute of
Agriculture, Rome) 27(8):291T-95T. Aug.
• Summary: “1. French West Africa: Trials were carried out
in 1923 and 1926 at the Experiment Station of Soninkoura
[probably Soninnkoura in the Segou region of Mali] with
very little success; hence soya growing is not extensively
practised. In 1935, trials were started again at the Banankoro
Station (probably in Mali), but the results are not yet known.
The only variety cultivated is Soja Hispida, the crops being
used as green manure for the rice fields and for fuel oil
production.” Note: This document contains the earliest date
seen for soybeans in Mali, or the cultivation of soybeans
in Mali (1923; one of two documents). The source of these
soybeans is unknown.
“2. Algeria: Soya is not cultivated in this country though
a few trials were carried out which showed that it would
be possible to grow this crop in easily worked soils if kept
sufficiently cool in spring. Following large scale trials at the
Agricultural Institute of Algeria, near Algiers, it was noted
that only small harvests were obtained in a dry year. This
plant cannot be grown on the coast where similar crops, such
as haricot beans, chick peas and lentils are grown. A few
soya plants may be found in the collections of the Botanical
Garden, the Botanical Station and the Agricultural Institute.
In the future soya may perhaps be grown to a certain extent
among the irrigated crops of the Chelif.
“3. Belgian Congo: Observed about 30 years ago [i.e.
about 1906] at Stanleyville by Commandant Lemaire, soya
is found in the collections of the Eala Botanical Garden and
was the object of experiments made at Sankuru in 1914-

1915. It may appear strange that the cultivation of this
leguminous plant has not developed to a greater extent in the
Belgian Congo, all the more in that it has been introduced
into West Africa, especially into Southern Nigeria, the Gold
Coast [later Ghana] and Sierra-Leone.
“The oil content is as follows: Nigeria: 19.62%–GoldCoast: 21.29%–Sierra Leone: 23.2%–Gambia: 17.5%.
“Among varieties grown in the Eala Botanical Garden
mention may be made of a yellow variety, a purple, and
the variety Otootan. Analysis has shown that they are as
rich in total nitrogenous substances and oil as the soyas of
West Africa and Cambodia. Note 1. This document contains
the earliest date seen for soybeans in the Belgian Congo
(renamed Zaire in 1971), or the cultivation of soybeans in
the Belgian Congo (about 1906). It is not absolutely certain
that the soybeans were being cultivated at Stanleyville. The
source of these soybeans is unknown.
“4. Egypt: Soya growing was introduced into Egypt
in 1910. This plant is cultivated at present only on a small
scale and chiefly for experimental purposes. Trials have been
made of different varieties principally at the Higher School
of Agriculture and Agronomical Sections of the Ministry of
Agriculture. Cultivation is confined to a small district of the
province of Giza.
“There are no native varieties. Among introduced
varieties, the following have given certain positive results:
Mammoth Yellow, Virginia, Manchu, Biloxi, Tokio and
Hispida. Note 2. This document contains the second
earliest date seen (April 2004) for soybeans in Egypt, or the
cultivation of soybeans in Egypt (1910). However Egyptian
documents from 1912 and 1913 state clearly that soybeans
were cultivated in Egypt in June 1911.
“Soya is a summer crop. When grown for forage it is
cut in August when flowering has begun; when grown for
seed, harvesting takes place in September or October. The
average yields obtained per acre are: 6 tons of green forage
and 400 to 600 kg. of seed. Note 3. This document contains
the earliest reference seen for the cultivation of soybeans in
Egypt.
Madagascar: Soybean culture was introduced in 1911
and various trials have been carried out. Note 4. This
document contains the earliest date seen for soybeans in
Madagascar, or the cultivation of soybeans in Madagascar
(1911) (one of two documents). The source of these soybeans
is unknown.
“5. Morocco: Soya growing is still in the experimental
stage in Morocco where trials have been carried out for
about 15 years [i.e., from about 1921]. Cultivating has not
developed owing to the low yields obtained and also to a
tendency to shedding shown by the majority of varieties
so far tried out–a tendency which appears to be somewhat
increased by the climatic conditions of Morocco.
“Trials in acclimatisation with new varieties have been
carried out in Morocco by the Agricultural Service, the
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Central Station of Rabat and other Experiment Stations of
the Protectorate.
“There are no native varieties. The foreign varieties
were obtained chiefly from Canada and Manchuria. Qualities
required are: (1) pods which do not shed the seed; (2)
adequate productivity.” Note 5. This is the earliest document
seen (March 2019) concerning soybeans in Morocco, or the
cultivation of soybeans in Morocco (one of two documents).
This document contains the earliest date seen for soybeans in
Morocco, or the cultivation of soybeans in Morocco (about
1921). The source of these soybeans was chiefly Canada and
Manchuria.
“6. Rhodesia: Trials in acclimatisation have been carried
out for a certain number of years at the Experiment Station
of Salisbury and all the best known varieties have been
tested. Several of these varieties, such as Otootan, Otoxi
and Bilton [sic, Biltan], give excellent results as forage
crops. The two best lines have been obtained by breeding
from Otootan. They are rather more productive than their
parent, but, on account of their black seeds, are not suitable
for industrial purposes. The only variety recommended for
export is Hermann, with yellow seeds.
“Several crossings have been made between lines with
pods which do not shed but which are otherwise inferior
in quality, with a view to obtaining varieties suitable for
Southern Rhodesia where, owing to drought or reasons
yet unknown, the pods have a marked tendency to open”
(Continued). Address: Rome, Italy.
1604. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries: Oceania (Document part). Monthly Bulletin of
Science and Practical Agriculture (International Institute of
Agriculture, Rome) 27(8):294T-97T. Aug.
• Summary: “1. Commonwealth of Australia: A. Southern
Australia. Apart from a very few trial plots, soya growing is
not practised in this State as the conclusion has been reached
that local climatic and soil conditions are not suitable for this
crop.
“B. New South Wales. Several years ago, the
Department of Agriculture tried to introduce soya into the
agricultural economy of the State, either as a green manure
or forage or for the multiple uses of the seed. During the
last 20 years, numerous varieties have been introduced and
many trials have been carried out in all parts of the country.
Generally speaking, the results were not satisfactory and
efforts to introduce soya into the economy of the country
were not successful. The growth of the soya plant was very
poor and the yields in seed low. One of the reasons why soya
does not succeed seems to be the absence of the bacteria
of root nodules in the soil of this State. Utilised as a spring
green manure, soya is inferior to cow peas in the coastal
regions. In the Table-lands soya cultivation appears to give
better results.

“C. Queensland. Soya has been grown experimentally in
this country for a great number of years, but the results were
more or less negative and the areas now cultivated with soya
are almost negligible.
“A few very tall varieties, such as Biloxi and Otootan,
have proved to be suitable as forage, but they have not
been adopted by farmers, who obtain forage more easily in
cultivating cow peas or other leguminous plants.
“Trials in inoculating soya seeds do not appear to have
given any results though other trials should be carried out
in the agricultural districts before this crop can be said to be
quite unsuited to this State.
“The internal market for soya and its derivatives is
limited as it is supplied by imports from Manchuria and
Japan.
“Owing to the abundant production of all kinds of feeds
for live-stock, the use of soya will be difficult to establish
unless it is utilised in crop rotation with cotton or maize.
“D. Victoria. No systematic attempts have yet been
made to introduce soya growing into this State. Various trials
previously made for experimental purposes showed that this
crop was not of sufficient economic interest to replace the
existing crops of leguminous plants.
“In 1933, however, the Department of Agriculture
undertook a series of trials in soya growing in East
Gippsland...
“Imports into Australia are of no great importance.
In 1932-1933, 40,808 gallons of soya [soy sauce] were
imported; value £1778. Of these imports 90% came from
China. During the same period 12 tons of seed were imported
from Japan; value £148.
“3. New Caledonia. Soya cultivation was introduced
in 1928. No native varieties are grown, only foreign
varieties, seeds of which were introduced on two occasions
by the Chamber of Agriculture and the Administration.
The principal variety is Soja hispida. Medium yields are
obtained. There appears to be no future for soya as New
Caledonia is abundantly provided with similar products
which are in current use.”
Note: This is the 2nd earliest document seen (Dec. 2014)
concerning soybeans in New Caledonia, or the cultivation
of soybeans in New Caledonia. This document contains the
2nd earliest date seen for soybeans in New Caledonia, or the
cultivation of soybeans in New Caledonia (1928). The source
of these soybeans is unknown. The history and present status
of the cultivated soybean, Glycine max is unclear. Address:
Rome, Italy.
1605. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries: Africa (Continued–Document part II). Monthly
Bulletin of Science and Practical Agriculture (International
Institute of Agriculture, Rome) 27(8):293T-95T. Aug.
• Summary: Continued from page 293T. “7. Anglo-Egyptian
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Sudan: Trials in acclimatisation are carried out chiefly at
the Experiment Station of Gezira and by the Agricultural
Research Service of Wad-Medani.
“Trials carried out at Gezira: Soya growing was first
introduced at the Gezira Station in 1931-1932. No native
varieties are grown, all have been introduced either from the
United States, the Union of South Africa or India...
“In general, the following observations may be made:
The Indian types of soya grow better than the American or
South African. The variety Poona Black is the best, followed
by Kalimpong Brown Small. The variety Barberton showed
very poor growth. Among American varieties Otootan was
the best, then Biloxi and Virginia. The varieties Mammoth
Yellow, Mammoth Brown, Illini and Haberlandt gave fairly
good results. Mansoy and Easycook 17 failed completely.
The others gave very mediocre results.
“Trials carried out by the Agricultural Research Service
of Wad-Medani [a city located in East Central Sudan on the
Blue Nile River, as of March 2019]: Trials carried out since
1912 have shown that the climate of the central region of the
Anglo Egyptian Sudan is completely unfavourable to soya
cultivation.
“The following varieties were introduced during the
course of trials: In 1912 varieties were introduced from
India and South Africa... In 1916 varieties were introduced
from the United States:... In 1931 varieties were again
obtained from America:... As has already been said, all the
trials showed that this region was not at all suitable for soya
cultivation.
Note 1. This document contains the earliest date seen for
the cultivation of soybeans in the Sudan (1912). The source
of these soybeans was India and South Africa.
“8. Tripolitania [later part of Libya]: Soya growing has
not yet emerged from the experimental stage. Investigations
have been made at the Royal Experimental Agricultural
Institute of Sidi Mesri. It may be said, however, that soya
growing for seed production will not be practised generally,
as this is only possible in irrigated regions involving high
costs.” Note 2. This is the second earliest document seen
(Aug. 2009) concerning soybeans in Libya, or the cultivation
of soybeans in Libya. The earliest is by Vivenza (1928).
“9. Tunisia: Trials with varieties of soya have only been
made with a view to cultivation for forage. At present soya
growing is of no practical importance in Tunisia.
“10. Union of South Africa: The various Agricultural
Experiment Stations in the Union of South Africa have tested
about 50 varieties of soya introduced from the East and
United States. The differences between these varieties lie
chiefly in the following characters: Colour of the seed coat,
colour of the flower, existence or absence of pubescence,
colour of the cotyledons, shape of the seeds, size and colour
of the hilum, characters of the pods, duration of growth
period (varying from 100 to 150 days), height and growth
habit of the plant, size and shape of leaves.

“It was observed that two varieties gave entirely
different results and that, consequently, there was a
possibility of obtaining a variety adapted to the particular
climatic conditions and to the utilisation required. Table
XXVIII, taken from the publication of F.M. Du Toit, on
soya growing in the Union of South Africa (Soy Beans in the
Union, Pretoria, 1932) gives the characteristics of the 8 most
important varieties in the Union.” Address: Rome, Italy.
1606. Meade, Mary. 1936. Soy beans are new dish on
American table. Chicago Daily Tribune. Sept. 9. p. 26.
• Summary: It has taken agricultural America a long time to
discover the soy bean. For centuries it has been a valuable
human food in the Asiatic diet, “but only within the last
few years has it come to the American table. And in what
variety!” We have fresh and dried soy beans. We are using
soy bean flour to make breads, drinking a soy bean milk,
and cooking many of our foods in soy bean oil. “There is
a soy bean ‘coffee’ on the market, a soy bean butter, which
resembles peanut butter, soy sauce, and a roasted soy
bean which is eaten like peanuts and which is gaining in
popularity every day.”
Soy beans are a valuable food, rich in “good quality
protein and having a superior caloric content.” Their low
starch content makes them valuable for diabetics. Describes
how to cook fresh soy beans and dried soy beans.
“Among the most edible varieties of soy beans are
Easycook, Mammoth Yellow, Manchu, Dunfield, and
Haberlandt. All are light in color.” Gives a recipe for Soy
bean nut bread; the nuts are chopped tree nuts.
1607. LeClerc, J.A.; Bailey, L.H. 1936. Soybeans and
soybean flour and the effect of storage conditions upon the
composition of soybeans. Proceedings of the American
Soybean Association p. 16-20. 16th annual meeting. Held
14-16 Sept. in Iowa.
• Summary: “In a paper read before the Soybean Association
last year, we made the statement that soybeans have for
centuries been the ‘staff of life’ of millions of Orientals.
Soybeans have been their chief source of protein and a large
source of minerals and vitamins. We also stated that in this
country up to now soybeans have played a very insignificant
role in human nutrition; that the production of soybeans
in the United States amounts to less than 7% of the world
production, whereas we produce 75% of the world corn
crop and 20% of the world wheat; that the principal centers
of soybean production in this country are Illinois, Indiana,
Missouri, North Carolina, and Iowa, the first three alone
producing 70% of the total seed crop; that the composition
of soybeans varies largely with the locality where they are
grown; that the fat content may be as low as 13% and as
high as 24%; that the protein may range from 30 to 47% and
that as a rule beans with high fat are low in protein. We also
described various methods of processing soybeans in order to
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remove the objectionable beany taste.”
“Most of the foods consumed by Americans are low in
minerals and in vitamins. Such foods furnish more than 70%
of the average American intake of 3,000 calories per capita
per day, leaving less than 30% of our calories to be supplied
by the so-called protective foods. Sherman claims that at
least one-half of our caloric intake should consist of fruits,
green vegetables, eggs, and dairy products. Hence soybean
flour, being rich in minerals, rich in high quality protein,
rich in fat, and rich in vitamins, might well be considered
among the protective foods and given its proper place in the
American diet.
“As compared with about 30 other commonly used
foods (cereals and cereal products, legumes, green
vegetables, potatoes, fruits, milk, butter, eggs, cheese, sugar,
lard, meats and nuts) soybean flour is richer in protein as
well as in minerals. It is richer in fat than any of these foods
except cheese, nuts, smoked ham, butter and lard, and it is
also rich in vitamins. Soybean flour, in other words, is rich in
the most expensive food constituents.
“At prices prevailing last year, corn meal, potatoes and
cabbage were the only foods cheaper than soybean flour.
One could buy, for example, the following amounts of food
constituents for 10 cents:
“Minerals: 35-50 grams in soybean flour, 14 grams in
corn meal, 5 grams in milk, 2 grams in round steak, and less
than 1 gram in pecans. Lard and sugar furnished none.
“Calcium: 2.5 grams in soybeans, 1.8 grams in dried
beans or cheese, 0.8 gram in milk, 0.5 gram in spinach, 0.2
gram in unbolted corn meal, and 0.15 gram in white flour.
“Protein: 350-500 grams in soybeans, 200 grams in
dried beans, 135 grams in oatmeal, 63 grams in rice, 31
grams in potatoes, 16 grams in peanuts, and 8 grams in
pecans.
In the second half of this paper, the authors present “the
results of recent research to determine the changes which
take place in soybeans stored under different conditions. This
investigation was undertaken for the purpose of studying
the changes in the content of lecithin, sugars, soluble
nitrogenous compounds and in the urease activity, but
principally to note the behavior of the lecithin. Until recently
lecithin has been obtained chiefly from egg yolk. Today, the
chief source of this lipoid is soybean oil.
“For this study the soybeans used (mammoth yellows
[Mammoth Yellows]) were those under observation by
Davidson and Morse, of the Bureau of Plant Industry. These
beans were stored in sealed containers at five different
temperatures ranging from 14-87º F, for more than one year.
The moisture content of two lots of the beans at the time of
storage was 6.4 and 18.6% respectively. Two other lots of
beans with moisture content of 7.4 and 14.2% respectively,
were stored for two years in sealed tins and also in cotton
bags. These were kept at room temperature.
“Our results (see Table I) indicate that mammoth yellow

beans” should be stored with a moisture content of 14.2%
or less, in a well-aerated place (or in bags) at ambient
temperature (the lower the better). Address: Food Research
Div., Bureau of Chemistry and Soils, USDA.
1608. May, O.E. 1936. Research program of the Regional
Soybean Industrial Products Laboratory. Proceedings of the
American Soybean Association p. 3-6. 16th annual meeting.
Held 14-16 Sept. in Iowa.
• Summary: The spectacular increases in the acreage planted
to soybeans over the period 1926 to 1935 is of course a well
known story by now. Equally spectacular and significant
have been the increasing amounts of beans harvested as a
cash crop for sale as seed and to crushing mills. There was
no doubt in the minds of agriculturists by 1934 that the
soybean had arrived to stay as an important cash seed crop
in the Corn Belt region. While it is of considerable value as
a food and feed crop the chief interest in the soybean resides
in its remarkable versatility as an industrial raw material by
reason of its oil and protein content. In 1926 a little over
2,500,000 pounds of oil were produced, while the crush from
the 1935 crop of 39,000,000 bushels of beans will approach
200,000,000 pounds. This represents an 80-fold increase in
oil production over a period of nine years. The production of
soybean cake and meal naturally has increased to the same
degree. It can be realized readily that the enormous jump in
oil and meal production, particularly over the past five years,
has created actual and potential problems of fundamental
importance to the whole industry including the farmer.
“It therefore seemed the part of wisdom to a group of
thoughtful agricultural authorities to develop and support
a co-ordinated research program which might solve or
anticipate these problems, and thus assist in placing the
soybean industry in all its phases upon a sound and stable
basis. Fortunately a mechanism existed which permitted
the setting up of such a program. The Bankhead-Jones
Act passed in June, 1935 stated as one of its purposes.
‘The Secretary of Agriculture is authorized and directed
to conduct research... relating to the improvement of the
quality of, and development of new and improved methods
of production of, distribution of, and new and extended uses
and market for, agricultural commodities and by-products
and manufacturers thereof...’
“In accordance with these and other objectives the
United States Department of Agriculture has set up a limited
number of specialized laboratories in the large agricultural
regions of the country to study some of the basic agricultural
problems peculiar to those areas. At a conference of
representatives of the Department of Agriculture and the
Experimental Station Directors of North Dakota, South
Dakota, Nebraska, Kansas, Iowa, Missouri, Wisconsin,
Illinois, Indiana, Ohio, and Michigan, held at Chicago
early in 1936, it was decided to establish a laboratory at the
University of Illinois for a study of the industrial utilization
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of soybeans and soybean products. The research program
was to be set up by a collaborators’ committee comprising
the director of the laboratory, representatives of the Bureau
of Chemistry and Soils, the Bureau of Plant Industry, and the
Experiment Stations of the States named above.
“The immediate objectives of the research program are
first, to determine the variation in composition of soybeans
resulting from differences in varietal soil and climatic
factors; second, to improve the present industrial uses, and
develop new industrial outlets for soybeans and soybean
products. To gain the first objective, agronomic experiments
have been set up under the supervision of the Bureau of Plant
Industry of the United States Department of Agriculture,
in cooperation with the various State experiment stations.
Thus this year five commercial varieties of beans, the Illini,
Manchu, Dunfield, Mukden, and Mandarin are being grown
in various parts of the States of Ohio, Indiana, Illinois,
Missouri, and Iowa upon various soil types and under
various conditions of fertilizer treatments. These beans will
be harvested, brought to the Urbana laboratory, and analyzed
carefully for total oil, protein, ash, and phosphatides. In
addition the chemical characteristics and composition of the
oil will be determined as far as is practicable. The protein
present in the beans will be fractionated so as to ascertain
if possible just what type of protein is being stored in each
variety of bean when it is grown under different conditions.
The mineral matter present in the ash will be analyzed in
order to establish precisely how much phosphate, potash,
and calcium each variety of bean grown under different
conditions requires in order to store up a certain quantity of
oil and protein. From this combined agronomic and chemical
work, it is hoped that data will be obtained which will permit
the selection of varieties of beans, and soil and fertilizer
conditions which will yield oil, protein, and other materials
most economically. The eventual goal being sought in this
work, and which may be impossible to realize completely, is
that beans and conditions may be selected and established so
that it will be feasible to deliberately plant and harvest beans
for protein or oil, or the best combined yield of both, or even
for a special type of protein or oil as industrial conditions
seem to demand, The fact that soybean oil is what is known
as a semi-drying oil makes its utilization possible in both
the protective coating and edible fields. As recently as 1934
the greatest use for soybean oil was in paint and varnish
products, which in that year accounted for approximately
50 percent of the total consumption of soybean oil. In the
calendar year 1935, 91,000,000 pounds of soybean oil were
consumed; 52,000,000 pounds were utilized for vegetable
shortening; over 10,000,000 pounds were for other edible
products; 2,500,000 pounds in soap, almost 5,000,000
pounds for linoleum production, 1,700,000 pounds for
miscellaneous uses, and 13,000,000 pounds for paint and
varnish. During the present year apparently the swing is even
more pronounces toward the use of the soybean oil in the

edible oil field. As an example, in the first six months of this
year over 2,500,000 pounds of soybean oil have gone into
uncolored margarine as compared to 500,000 pounds for the
same period in 1935. If they were available, figures for other
edible oil consumption for the first half of this year would
show similar qualitative trends. Because of this fact it has
been possible to absorb in the trade the enormously increased
oil production of the past year. When we realize that in the
first three quarters of the present crushing year beginning
October 1, 1935, a total of 164,700,000 pounds of soybean
oil has been produced as compared with 59,000,000 pounds
for a similar period last year, we can understand what this
diversion into the edible oil field has meant to the soybean
industry.
“Now the fact that soybean oil can thus be used both
in the edible oil and in non-related industrial fields has both
its advantages and disadvantages. Its greatest advantage
lies in the fact that it can enter practically all fields open
to vegetable oils as conditions and prices warrant. The
great disadvantage, however, is that because of this very
versatility, it must necessarily go into these fields on a price
discount basis because its properties are not outstanding
in any one of them. In the edible oil field soybean oil
suffers from one distinct disadvantage. Freshly refined and
deodorized bean oil possesses a smooth bland taste entirely
free from objectionable flavor. However, upon standing
for certain periods of time a certain amount of undesirable
flavor develops, described variously as ‘painty or grassy’
in contradistinction to the beany taste of the unrefined
oil. Efforts to treat soybean oil so as to prevent this flavor
reversion have been almost entirely unsuccessful, and its
cause is unknown at the present time. This has tended to
limit the use of soybean oil to the lower grades of salad oil,
shortening, and other edible products, or to restrict its use
to such products as have a quick turnover in the edible oil
fields. With the comparative scarcity of vegetable oils which
now exists in this country–as a matter of fact all over the
world–there has been a tendency on the part of the trade to
overlook this reversion characteristic of soybean oil. But
should the output, for instance, of cottonseed, babassu,
coconut, and other vegetable oils be increased markedly
in the near future, soybean oil might no longer be able to
maintain itself in competition with these oils except upon
an undisguised out-price [cut-price?] basis.” Continued.
Address: Director, RSIPL, Urbana, Illinois.
1609. Proceedings of the American Soybean Association.
1936. Leading varieties grown in states indicated, or
recommended by the experiment stations. p. 61. 16th annual
meeting. Held 14-16 Sept. in Iowa.
• Summary: The best 2 to 10 varieties are listed for each
of the following states. In some states, the best varieties
for specific uses (hay, seed, green manure, grazing, silage)
or soils (moderate to thin land) or location within the state
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(northern two-thirds) are distinguished: Arkansas, Illinois,
Indiana, Iowa, Kansas, Kentucky, Mississippi, Missouri,
New York, Ohio, South Carolina, Tennessee, Texas, West
Virginia, Wisconsin.
Varieties include: A.K., Arksoy, Biloxi, Black Eyebrow,
Cayuga, Chiquita, Delnoshat, Delsta, Dunfield, Ebony,
George Washington, Haberlandt, Hongkong, Illini, Ilsoy,
Kingwa, Laredo, Looney No. 1 & 2, Macoupin, Mamloxi,
Mammoth Brown, Mammoth Yellow, Mamredo, Manchu,
Manchu No. 3, Mandell, Mansoy, Matthews, Midwest,
Mukden, Otootan, Ozark, Peking, P.K. Manchu, Sable,
Scioto, Tanloxi, Tokio, Virginia, White Biloxi, Wilson,
Wisconsin Early Black.
1610. Kellogg, John Harvey. 1936. Re: Soy beans, soy
milk, and okara. Letter to Dr. A.A. Horvath at University of
Delaware, Newark, Delaware, Oct. 5. 2 p. Typed, without
signature (carbon copy).
• Summary: “I have your letter of Sept. 24th. We have
harvested and canned our shell beans and have about 250
bushels of seed of the 78-day variety of beans... It is an
excellent green bean variety.
“I have been using the Tokyo bean for milk and find it
very satisfactory. Do you know any other varieties of beans
equal to it or better? I need a few tons more beans for milk
before the new crop arrives, which I understand will be in
about two months. I do not find the Manchu or the Dunfield
as good for milk as the Tokyo. I find the Tokyo is out of the
market. Can you give me any helpful information respecting
other varieties that are still available?
“As regards to the effects of soy beans on laying hens,
I have not the precise information I ought to have, but I can
tell you this: I fed the hens with the residue left after making
soy milk. They did not like it very well even when it was
mixed with other foods. I used it as a substitute for meat
meal and was very much disappointed with the results. The
number of eggs began to fall off almost immediately, the
chickens lost weight and though I soon discontinued the use
of the soy bean they did not seem to recover, but continued
to deteriorate. I left them in charge of an experienced
poultryman who has hens of the same variety... They began
to moult very early and 25 to 30 per cent of them died. It
appeared as though feeding with soy residue produced a
permanently damaging effect.
“This experience was certainly very disappointing
because I thought the soy bean would certainly prove a
complete substitute for meat. I even tried to encourage the
chickens by feeding them Savita mixed with the residue.
This seemed to help a little, but not very much. If you can
give me any light on this problem I will be greatly obliged.
“Very truly yours,”
1611. Loskowske, Corinne. 1936. Canning green soy beans.
Herald (Edison Inst., Dearborn, Michigan) 3(20):1, 3. Oct.

30.
• Summary: Contains a detailed description of every step in
the process, from cutting and shelling to canning of Manchu
soybeans. “Canning green soy beans is a new process.
It is believed that this is the first time it has been tried;
that is, commercially. Two years ago a few were taken to
Owosso, where they were threshed and canned; last year the
production was 500 cans. They were put on the market and
they sold very well; therefore, this year 1,000 cases were
canned in Dearborn.
“The beans are cut with a binder and hauled to the place
where they are to be threshed. The machine used for this
called a viner. It is the kind of machine that is used to thresh
lima beans and peas. There is a hexagonal cylinder, made up
of screens, in the viner. It revolves in one direction. The stalk
of the beans are passed into this. Inside the cylinder is a shaft
with paddles on it. It revolves in the opposite direction at a
higher speed. These paddles beat the beans out of their pods.
“Soy beans are harder to get out of their pods than peas
or lima beans, because they are fastened to a membrane
which is attached to the pod; therefore, it takes longer for
them to be beaten loose. After the beans are beaten out of
their pods, they fall on a moving canvas. They roll off this
canvas into bushel baskets. The straw passes out and is
stacked in a pile. It will be used for feed for cattle or some of
it may be used for fertilizer.
“The beans are then taken to the fanning mill, where
they are cleaned by passing on to another machine–a washer.
They go down a chute with a riffle-board over which is a
stream of running water. The purpose of this board is to catch
the stones and dirt. This gets rid of all the substances heavier
than water. A screw type of conveyor catches the things
lighter than water and conveys them to an overflow by which
they are carried away from the beans.
“The beans are next put through a spray washer which
has a revolving cylinder on which the beans are carried. As
they pass along this cylinder cold water is sprayed on them.
Then they pass up a goose-neck elevator, which conveys
them to the blancher.”
A photo shows a “machine used for extracting oil from
ripe soy beans. This is the first of its kind used in the oilextraction process. The apparatus is located in Greenfield
village.”
Note 3. This is the earliest document seen (Aug.
2001) that describes machinery or equipment for picking /
harvesting and shelling green soybeans.
1612. Hartz, Jacob. 1936. Arkansas’ new money crop: Soy
bean farming shows startling growth in the Rice Belt in past
decade. In: 1936. Eleventh Annual Arkansas Rice Carnival,
October 21-22-23, 1936. Stuttgart, Arkansas. See p. 71-72.
• Summary: “In the spring of 1925 when the Hartz-Thorell
Supply Company and the Peoples National Bank gave
away to their Farmer Customers twenty bushels of Laredo
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Soy Beans, at a cost of six dollars a bushel, little did they
think that they had started a new crop movement that today
promises to be the secondary money crop of the Rice Belt.
“Through the follow-up efforts of the Hartz-Thorell
Company in acquainting the farmers of the Rice Belt with
the proper cultural methods to be used in growing soy beans,
as well as the varieties to grow, the acreage has grown very
fast; and it is now estimated that the 1936 crop comprises
between fifty and sixty thousand acres. You can realize from
this the startling growth that this crop has had in such a short
period of time.
“Soy beans are recognized as being the most profitable
clean-up crop for our rice lands. When the crop is properly
cultivated, it will eradicate our bad water grasses, build up
the soil, and at the same time has proven to be a profitable
money crop.”
“Another recent development directly attributed to the
expansion of the soy bean crop is the erection of a five-story
seed plant and elevator now under the course of construction,
in our own city by the Hartz-Thorell Supply Company, at
a cost of $24,000. This plant is being constructed for this
firm’s fast growing soy bean seed business and should assure
the farmers of the Rice Belt a stable market for their soy
bean crops.
“Very valuable assistance has been rendered to our
farmers in the development of the soy bean crop in the
Rice Belt by the good cooperation of G.H. Banks, Assistant
Director of the Rice Branch Experiment Station. The work
carried on by the Station in soy beans has been very nearly
as extensive as their rice work, and much valuable soy bean
data has been gathered together by the Station in the past six
years, and this information may be had for the asking.”
Photos (p. 71) show: A field of irrigated soy beans
with water standing between the rows. Three tractor-pulled
combines in a field combining soy beans. On page 72, titled
“Officials 1936 Rice Carnival,” are portrait photos of Jacob
Hartz and A.R. Thorell.
Note 1. This is the earliest document seen (Oct. 2013)
that mentions Laredo soybeans in connection with Jacob
Hartz Seed Co. We first learn in 1980 that these Laredo
soybeans were purchased from a producer in Illinois.
Note 2. The Foreword to this program book states
that the first Arkansas Rice Carnival was held in Stuttgart
(located in the “heart of the Rice Belt”) in 1909, when the
rice growing industry there was only about five years old.
“In 1929 the idea was abandoned, due to the depression
and this year is the first revival since that date.” A page
titled “Officers–Arkansas Rice Carnival Association
(Incorporated)” shows that Jacob Hartz and A.R. Thorell,
both of the “Hartz-Thorell Supply Co.,” were among the six
directors of the Association.
1613. Himes, R.L. 1936. Industrial utilization of soy beans.
In: Condensed Proceedings of the Southern Chemurgic

Conference. Dearborn, Michigan: Farm Chemurgic
Council. 180 p. See p. 113-14. Held 15-17 Oct. at Lafayette,
Louisiana.
• Summary: “The Louisiana State Penitentiary [L.S.P.]
believes that useful work is the greatest rehabilitating agent
for men no matter whether they have just come from a
penitentiary or from a college.”
“Practical Application: Thus, working, our attention was
directed to the soy bean. We had been planting Biloxis and
O-too-tans. We made some hay from a part of the growth and
we picked enough beans to plant next year. Then we began
to read some bulletins and magazine articles prepared by you
scientific gentlemen, and we were amazed to learn that some
three hundred useful products could be made out of these soy
beans.
“Here were tremendous possibilities for useful work. Of
course the entire three hundred or more could not be made
on Angola [another name for the L.S.P.]. There is the enamel,
for instance, that Henry Ford uses on his automobiles. We
have no need for much enamel, but your bulletin said the oil
could be used for paint. We needed paint. We had houses that
were innocent of paint. Then, the bulletin said the oil was
good for cooking. That came right home to us. We raise a lot
of hogs, but we have to buy considerable lard, so we thought
we might lengthen our shortening a little, so to speak, by
adding soy bean oil to our own lard products. You can
readily see the trend of our mind.
“We put some bulletins and books into the hands of
the convicts of our chemical laboratory and told them of
the trend of our mind on this subject and asked them to
apply themselves. I wish to say that we told our esteemed
State Commissioner of Agriculture, Honorable Harry D.
Wilson, of the course of our thinking and we found in him an
enthusiastic associate. The result to date is that we have built
an oil mill and we have an oil refinery well advanced so that
the useful side of the work is being rapidly developed.
“Our sugar mill has been painted with soy-aluminum
paint. Some people confidently expect the sugar this year
to be a little sweeter because the mill looks so nice in its
new coat of paint. Most of lumber now placed in buildings
is treated with soy oil. Soy oil is used in our foundry cores.
When the refinery is completed the uses of oil will be
extended. The present plan is to use the oil in quantities for
three purposes, cooking, soap, paint. The meal is used as
a protein food by addition to corn bread, wheat bread and
gravies. The coarser meal is fed to hogs and cattle.
“Experiments Continue: It should have been said
previously that the L.S.P. has made some progress with the
Easy Cook soy bean, its crop this year being in excess of
2700 bushels. It is used as a dry bean like the navy bean, and
is processed in the mill for oil and soy meal.
“The Soy Bean is a temperamental plant. We have
experimented with this Easy Cook in a number of ways and
it seems plain we have made a success of it–it has become
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acclimated, it yields well, and it has good eating qualities.
Nevertheless, we are quite positive there is much more for us
to learn about the Easy Cook. The penitentiary is conducting
twenty four field tests of twenty-four varieties of soy beans
for the L.S.U. Experiment Station and the U.S. Department
of Agriculture jointly.
“In this connection, the penitentiary hopes its work in
soy beans may lead our farmers to plant more, to build up
their soils, to gather ample supplies for seed, to have a store
of edible soya in the pantry for home use, to have for sale
such quantities as will double or treble the processing period
of our oil mills.” Address: General Manager, Louisiana State
Penitentiary, Baton Rouge, Louisiana.
1614. Hurst, W.M.; Humphries, W.R. 1936. Harvesting with
combines. Farmers’ Bulletin (USDA) No. 1761. 36 p. Oct.
• Summary: Contents: Trouble chart. Development of the
combine. Sizes and types. Description and function of
parts: Header and platform, feeder, cylinder and concaves,
separator, cleaners. Dry grain essential. Operation. Care of
the combine. Combine attachments: Grain wagon bin hitch,
sacking attachment, platform extension, sickles and pickup guards, straw spreader and buncher, windrow harvester
and pick-up, equipment for transporting the combine. Crop
characteristics and combine problems (incl. soybeans, p. 2526).
Contains a good description of each part of a combine.
One cross-sectional illustration (p. 5) shows the platform,
feeder house, conveyor, beater, cylinder, concaves, grate,
beater or stripper, grain and straw elevator, baffle, picker,
agitator, straw walkers, grain return pan, straw spreader, fan,
chaffer, sieve, tailings auger, tailings elevator and spout,
grain auger, grain elevator, rotary weed screen, weed-screen
spout, grain bin, and engine.
Concerning soybeans: “The time of harvesting will vary
somewhat with weather conditions. In a hot, dry fall greater
care should be taken with the varieties tending to shatter. A
few varieties of the nonshattering type, such as the Biloxi,
Manchu, and Mansoy, can be left until dead ripe in almost
any kind of season with but little loss of seed.”
“Varieties of the Wilson, Virginia, Laredo, and Otootan
types frequently lodge badly in very fertile soils and under
such conditions are difficult to harvest. Figure 12 shows a
combine harvesting soybeans.
“Harvesting soybeans with a combine necessitates
the use of special or extra equipment, which is obtainable
from the several manufacturers. This includes pulleys and a
belt for reducing cylinder speed, sprockets for maintaining
normal speed for the rest of the separator; in some cases
special sieves are recommended, although soybeans may be
harvested with the regular sieve equipment used for wheat.
Under some conditions pea and bean concaves are used.
These permit of greater clearance between the cylinder and
the concave teeth and reduce splits to a minimum.”

A photo (p. 26) shows a combine, pulled by a tractor,
harvesting soybeans. One man drives the tractor and another
rides on the combine. “On this machine a spiral conveyor is
used on the header instead of canvas.” Address: 1. Associate
agricultural engineer; 2. Chief engineering aide. Both:
Div. of Mechanical Equipment, Bureau of Agricultural
Engineering.
1615. Estacion Experimental de la Sociedad Nacional de
Agricultura, Memoria de los Trabajos (Santiago, Chile).
1936. Seccion Genetica Vegetal: Soya [Section of Plant
Genetics: Soybean trials]. p. 14, 59-66. For the year 1935.
[Spa]
• Summary: The work with this legume includes (1)
selection of pure lines, adaptation, study of different varieties
and their cultivation, and (2) the diffusion of the cultivation
of this celebrated? plant via contracts for its multiplication
with agriculturists. Variety trials were conducted during
1934/35 in Santiago, Talca, Chimbarongo, and San
Fernando. A table shows the results obtained from Ito San,
Manchu, Dunfield, Illini, and Harbin. Ito San gave a yield
of 24.13 q.q.m./ha, and Manchu gave 20.10 q.q.m./ha. In
1935/36 some 25 varieties were tested. Numbers 1-13 came
from North America, and 14-25 came from Germany. A
photo shows the results of fertilizer trials. Address: Santiago,
Chile.
1616. Kale, F.S. 1936. Soya bean: Its value in dietetics,
cultivation and uses. With 300 recipes. Baroda State, India:
F. Doctor & Co. xxxi + 375 p. Illust. Index. 22 cm. 2nd ed.
1937. [75 ref]
• Summary: Contents: Preface. 1. Deficiencies in the Indian
diet and soya bean as a means to rectify them. 2. History of
the origin and growth of soya bean. 3. The use of soya bean.
4. World trade in soya bean. 5. Botany of the soya bean plant.
6. Classification of soya bean. 7. Cultivation of soya bean. 8.
Diseases and pests of soya bean. 9. Cultivation of soya bean
in India. 10. The constituents of soya bean. 11. Soya bean
milk. 12. Soya bean flour. 13. Industrial uses of soya bean.
14. Enriching soil by addition of nitrogen and use of soya
bean as fodder. 15. Food requirement of the human body.
16. European and American soya bean recipes. 17. Diabetic
dishes, Mahatma Gandhi’s experiments at Magan Wadi and
opinion of scientists on soya bean. 18. Chinese and Japanese
soya bean dishes. 19. Indian soya bean dishes: Hindustani
dishes, Moglai dishes, Gujarati dishes, Maharashtrian dishes,
Bengali dishes, Goa dishes, Tanjore dishes. Appendix.
For a more detailed table of contents and summary of
the work, see the 2nd edition (1937).
Photos on unnumbered pages show: (1) Color photo
(at front of book just before the Preface) His Highness the
Maharaja Sir Sayaji Rao Gaekwad of Baroda, Royal Farmer,
who takes keen interest in Soya Bean. (2) H.H. the Maharaja
Gaekwar of Baroda the first Indian ruler to inaugurate the
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soya bean planting ceremony in his state–24 Nov. 1933. (2)
H.H. The Maharaja of Baroda, seated in a chair, lecturing on
the dietetic and industrial importance of soya bean. (3) The
mature soya bean pods of Mammoth Yellow variety grown
in Baroda territory. (4) Map of Baroda state showing areas
of soya bean cultivation. (5) Map of Baroda state showing
local distribution of soya bean. (6) A field of soya bean in
rows grown by Patel Hargovan Bavabhai of Achisara Baroda
District (with two white bullocks) who has been awarded the
first prize for his good cultivation.
(7) Bavabhai B. Patel, a farmer age 65 who is interested
in cultivation of soya bean; dressed in white, he is standing
in a field of soya beans behind two large white bullocks. (8)
The author’s own child, three months old, fed on soya bean
milk.
(9) Mahatma Gandhi who uses soya bean at
Maganwadhi; he is seated in a chair reading.
Note 1. This is the earliest English-language document
seen (Sept. 2006) that uses the term “soya bean” in a new
way–as a singular noun, like the words “corn” or “wheat,”
not preceded by “the.” Examples: “2. History of the origin
and growth of soya bean. 3. The use of soya bean. 4.
World trade in soya bean... 6. Classification of soya bean.
7. Cultivation of soya bean. 8. Diseases and pests of soya
bean.” This usage originated in developing countries.
Note 2. This book was written as the princely state of
Baroda was studying the possibility of growing the soya
bean plant for food, feed, and fodder. It looked promising,
but little headway was actually made in either production or
utilization.
Note 3. The author’s name is pronounced KAL-ay, not
KAYL (rhymes with sail or tail). Address: Food Survey
Officer, Baroda State, India.
1617. Mumford, H.W. 1936. A year’s research at Illinois.
Illinois Agricultural Experiment Station, Annual Report
48:1-331. For the year ended June 30, 1935.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crop investigations: Soybean
hay and seed yields sensitive to soil fertility (p. 27-29;
Two bar charts show the dramatic effects of soil treatments
on yields. Seed yields are highest when the soil is treated
with R = residues, L = limestone, and P = rock phosphate.
Soybeans are more acid-tolerant than most of the widely
grown legumes. Nitrogen is usually deficient in acid soils).
Soybean acreage sets new record in crop adjustments (p.
40-41; In 1934, for the first time in history a single legume
occupied more than a million acres of farm land in Illinois;
soybeans occupied only 1,000 acres in 1914 in Illinois. The
10 varieties with the highest seed yields (in bushels per
acre) at Urbana in 1934 were: Type 117, 38.1. Manchuria
13-177, 36.4. Mansoy, 36.3. Scioto, 34.9. A.K. 125, 33.9.
04002-B, 33.4. Illini, 33.2. Macoupin, 32.7. A.K. 146,
32.0. Manchu, 31.5). Work for better soybean varieties is

continued (p. 41-43). Susceptibility to nodulation inherited
characteristic (p. 43-44; “The Peking soybean variety shows
scanty nodulation, whereas Illini is abundantly nodulated”).
Quality of inoculant outweighs its ease of application [in
affecting yields] (p. 44; Those “recommended for use with
water were superior to those designed to be used dry”).
Experiments keeping pace with interest in new crops (p.
69-72; “Investigations on the use of soybean oil for paint
purposes have been continued with satisfactory results”).
Livestock investigations: Home-grown proteins being
brought into wider use (p. 78-79; “Discovery that soybean
oil meal and animal tankage can be used successfully in
fattening cattle has made considerable in the protein buying
habits of Illinois farmers. Formerly all standard protein
concentrates used for balancing beef-cattle rations were
produced mainly outside the corn belt”). Tankage proves
satisfactory supplement for steers (p. 81-83; Ordinary steamrendered tankage is less palatable and less digestible that dryrendered tankage, or meat scrap. Rendering is the process
that converts waste animal tissue into stable, value-added
materials, including fats such as lard and tallow). Lespedeza
hay equals alfalfa for feeding steers (p. 83-86; In this test,
soybean hay was slightly inferior to alfalfa- or lespedeza
hay). Soybeans found richer in certain vitamins than corn
(p. 90-91; vitamins A, B, and G were tested). Supplemented
[corn] silage equal to soybean hay for sheep (p. 118-20).
Soybean meals are compared further for chick feeding (p.
128-30).
Entomology investigations: Prompt control halts
insect threat to soybean crop (p. 159-60; Cutworms and
armyworms caused heavy damage, but were controlled by
poisoned bait).
Agricultural economics investigations: Accounting
studies show ways to reduce farm costs (p. 200-02; net
profit per acre in 1932, 1933, and 1934 is given for soybeans
{harvested with a combine}, soybeans {threshed}, and
soybean hay. Farmers lost money on all three in 1932
and 1933, but made a profit on all 3 in 1934). Demand is
one of the factors affecting [soy] bean prices (p. 218-19;
“Production of soybeans in Illinois and also in the United
States in 1934 was the highest on record, owing largely to
the AAA {Agricultural Adjustment Act of 1933, which paid
farmers to reduce crop acreage} programs and to the severity
of chinch bug damage”).
Home economics investigations: Best varieties of
soybeans for food being located (p. 298-300; There “is a
rapidly expanding list of manufactured food products made
of or containing soybeans,–that is, soybean flour, oil, and
milk.” About 35 “varieties of soybeans which are known
as vegetable types have been used and compared with the
so-called commercial types.” “The beans while immature
all had a vivid green color which makes them a very
promising fresh vegetable.” Some varieties, such as Illini,
are very acceptable as a garden vegetable in both the green
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and mature states. Freedom from shattering in the field is
probably directly connected with difficulty of shelling the
beans in the green state). Address: Dean and Director of the
Station, Urbana, Illinois.
1618. North, James L. 1936. Introductory chapter. In:
G.D. Gray. 1936. All About the Soya Bean: In Agriculture,
Industry and Commerce. London: John Bale, Sons &
Danielsson Ltd. 144 p. See p. 1-9.
• Summary: This is the story of early attempts by Dr. North
and others to grow soybeans in England. “In 1913 chance put
in my hands thirteen small seeds of a variety of soya bean
said to have come from North China in 1910 and to have
ripened pods in Germany for two successive years. Sown by
me the following May the plants grew to a height of 1½ feet
and ripened seed in October. This took place at the Gardens
of the Royal Botanic Society, of which I was then Curator. I
was aware that of the many attempts to grow soya which had
taken place in this country, all had failed, also that no others
were being attempted, since it was the considered opinion
of the Ministry of Agriculture and the Royal Agricultural
Society that the soya bean was quite unsuited for growth
here, as it required heat that would ripen maize.
“The podded beans were brought to the notice of
Professor Bottomley, of King’s College, and Professor
Greenish, of the Pharmaceutical Society, and both considered
the matter to be important. They pointed out that this
country possessed no oil plant and was importing soya from
Manchuria to the extent of half a million tons per annum...
They advised me to increase my stock as rapidly as I could.
“The result of the first year’s crop was four hundred
seeds from the original thirteen seeds; the second year four
thousand and the third twelve thousand. In 1917 it became
a question of finding space to grow them and it was decided
to have part grown by a firm of market growers at Uxbridge,
Middlesex and the rest on a farm at Manningtree, Essex,
belonging to Mr. C.P. Ogilvie. Both were failures.” The first
crop failed because the land had been too heavily manured
and the seeds were sown too far apart. The second crop,
sown in the middle of a field of wheat, had been eaten by
rabbits. Rabbits are still a major pest for soya beans.
Since little was known about the soya bean, Mr. North
tried to gain experience by sending seeds to the Chelsea
Botanic Gardens, the Horticultural Society at Wisley, the
Cambridge Botanic Gardens, Messrs. Sutton and Sons,
Reading, and to a friend in Hampshire. But the reports
received were not encouraging. “That same year I got in
touch with the United States Department of Agriculture at
Washington [DC], I received from it not only soya bulletins
and seeds of a number of American soya varieties for trial in
England, but the promise of further assistance. I owe a very
great debt of gratitude to that department and to Dr. W.J.
Morse, its agronomist and soybean expert, the man who,
more than any other, has made the United States the soya

bean centre of the world and now a growing competitor with
Manchuria as world exporter.
“The results of 1917 were better than those of the
previous year and in 1918 I had sufficient seed of my one
variety to plant half an acre on land lent by Mr. Clark at
Virginia Water. These were sown in company with 12
American varieties, half being inoculated with a nodule
culture supplied by Professor Bottomley.”
Following some poor years, 1921, a drought year, was
the best year to date. “Accounts of my success appeared
in the Press and I wrote an article which came out in the
Illustrated London News in October. As a result many
applications for seed reached me and I sent samples to over
one hundred places, among others to Professor Southworth
of Manitoba College, Winnipeg [Canada]. He found my
variety better than anything he had had there, both for fodder
and seed, but not early enough in seasons with early frost. In
return he sent me seed of a brown variety ‘Manitoba Brown,’
a selection from a well-known American variety ‘Ogemaw.’”
1922 was a wet year and at his plot and not one person
to whom North had sent seed reported success. On his own
plot at Chiswick, where he had twenty varieties under test,
only one, “Manitoba Brown,” succeeded.
“In 1923 appeared Messrs. Piper and Morse’s
encyclopœdic work, ‘The Soybean,’ in America; it solved
a good many of my problems and I determined to follow
American practice in future. From it I learned that two-thirds
of the American crop was consumed as fodder upon the
farm; that every variety had a fixed time ranging from 80 to
160 days for maturing; that in industry the chief value of the
bean rested upon its oil content; and that the plant possessed
what is now called ‘local limitations,’ meaning that a variety
that grew well in one place could not be depended upon at
another and that in American agricultural practice it was
usual to test two or more varieties before growing it as a
crop. This last was particularly interesting to me because it
explained the erratic behaviour of some of my varieties when
sent to other places.
“Convinced by the failure of my 1922 trials that soya
was not yet ready to put forward as a crop plant, I extended
my search to new sorts and with the help of friends abroad
obtained many varieties from China, Manchuria, Japan,
South Africa and India.” North then began to specialize in
short season varieties. “My friend Dr. Morse approved the
plan and from then onward sent me only varieties which in
America took less than one hundred days to mature... Using
Manitoba Brown Soya as a standard I was able to select
several varieties as early or even earlier than it.” In 1930
Messrs. Sutton and Sons of Reading [seedsmen] decided to
put the variety Brown C in their catalogue.
“In 1931, Mr. A.F. Secrett, a Twickenham market
grower, offered the use of a piece of land at Brentford,
Middlesex; it enabled me to grow on a larger scale than
had been possible previously. In September the same year
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a photograph of the crop appeared in the Evening News.
By chance it was seen by Sir John Davis, a Director of the
Ford Motor Co. and manger of the Ford Estate at Boreham,
Essex, who at the request of Henry Ford had tried to grow
soya with American seed and had failed. At his request I
agreed to supply acclimatized seed and to superintend its
growing. All my four varieties of soya were used and under
field conditions the crop was a success. From 2 acres the
first year it was increased to 12 acres in 1934 and to 20 in
1935, the last two crops being grown without assistance. The
Boreham trials were visited by farmers from every part of the
United Kingdom and visitors from America pronounced the
crops to be as good as any grown in that country. The seed
was distributed in 1935 and that year saw it being grown in
quantity in some hundreds of places throughout the British
Isles.”
A photo facing page 1 shows Mr. J.L. North standing in
a field with soya bean plants which he has grown. Address:
60, Grove Park Terrace, Chiswick, London, W.4, Engalnd.
Late curator, Royal Botanic Gardens, Regent’s Park, London.
1619. Department of Agriculture (Departamento de
Agricultura). 1937. [Soybean varieties that have germinated
in Cuba]. Santiago de las Vegas, Cuba: Department of
Agriculture (Departamento de Agricultura). Unpublished
documents. [Spa]*
• Summary: On 15 Jan. 1937 the following are all the
soybean varieties that have germinated in Cuba owned by
the Cuban Department of Agriculture: Virginia, Mammoth
Brown, Brown C.5, Pekin [Peking], Tarheel Black, George
Washington, Otootan, Dixie, Illini, Hispida, Columbia, Ito
San, Tokyo, Wilson 5 [Wilson-Five], Dunfield, Mid West
[Midwest], Mammoth Yellow, Hahto. In the museum are
the following varieties that have not germinated in Cuba:
Chiquita, Haberlandt, Medium Green, Lexington, Mansoy,
Harbinsoy.
Note: This archival document is found (Jan. 1996)
at Santiago de las Vegas, Cuba, at the Instituto de
Investgaciones Fundamantales Agricultura Tropical
(INIFAT), managed by the Cuban Department of Agriculture
(Departamento de Agricultura). Archival file on soybeans in
Cuba: Docket (Legajo) 2, file 9. Address: Cuba.
1620. Lust’s Health Food Bakery, Inc. 1937. Enjoy the
greater joy of life and abundant health on these famous soya
health foods: BakerLust–Original soya bean products (Ad).
Nature’s Path (New York City). Jan. p. 19.
• Summary: A 1/3 page ad. (1) Soya bean milk powder: 14
oz. container–35¢. 1½ pound bag–60¢. 3 pound bag–$1.00.
5 pound can–$1.50. (2) Soya bean bread–15¢. Soya bean
bread, large size–25¢. (3) Soya bean cookies: The most
enjoyable sweet for children–10¢ per package. 12 packages
for $1.00.
(4) Soya flour. 1 lb.–20¢. 5 lbs.–90¢.

(5) Soya beans–4 “Easy Cook” Manchurian brands–
Light Manchurian, 2 lbs.–25¢. Small red Manchurian, 2
lbs.–35¢. Tiny green Manchurian, 2 lbs.–45¢. Black soya
Manchurian, 2 lbs.–35¢. “These four grades are strictly
imported ‘Easy Cook’ quality so that you may adopt this
wonderful highly alkaline food without delay and without
regrets.”
(6) SoyaBeanuts–”Toasted ready to eat soya nuts;
nutritious and healthful. 35¢ per lb.
Note 1. This is the earliest English-language document
seen (Dec. 2012) that uses the word “SoyaBeanuts” or the
term to “soya nuts” to refer to soynuts.
“A combination order of the above foods amounting
to $5.50 sent charges prepaid by us. Health food stores and
dealers are invited to ask for wholesale quotations. Write for
the full and complete list of BakerLust products and prices.”
Note 2. It seems possible, even likely, that Louis Lust
(who owned this bakery), purchased soya beans, then milled
and baked them himself to create the above line of six
different soy products.
Note 3. The large logo near the top of the ad shows the
outline of a baker, from the chest up, wearing a baker’s hat,
and holding out his right hand, in which is a sort of light
wand that has taken the shape of the word “BakerLust.”
Address: 309-311 East 56th St., New York City.
1621. Maruri, Aurelio. 1937. Cultivo del frijol soya
[Cultivation of soybeans]. Revista de Agricultura (Cuba)
20(1):37-49. Jan. [Spa]
• Summary: Contents: Introduction. Soil. Varieties.
Preparation of the soil. Fertilizers. Inoculation. Time of
planting. Method of planting. Quantity of seed. Cultivation.
Crop rotation. Enemies of the soybean (insects, nematodes,
etc.). Places where one can buy seed. With 6 figures.
A table (p. 43) gives nutritional analyses of the
following soybeans: Illini, Dunfield, Mansoy, Tarheel Black,
Dixie, Tokyo, Hahto, Columbia, Mammoth Yellow, Brown
C5, Wilson Five, Midwest, Ito San, Mispida [sic], Medium
Green, Lexington, Mammoth Brown, Harbinsoy, Haberlandt,
Peking, G. Washington, Chiquita, O-too-tan [Otootan].
Address: B.S., Cuba.
1622. Culbertson, C.C.; Beard, F.J.; Thomas, B.H.;
Hammond, W.E. 1937. The influence of soybeans and
soybean products upon the gains, feed requirements and
character of the fat when fed to growing and fattening pigs
on rape pasture. A.H. Leaflet [Animal Husbandry], Iowa
Agricultural Experiment Station, Cooperative Extension
Service No. 152. 8 p. Feb. [2 ref]
• Summary: This is a mimeographed leaflet. Contents:
Introduction: “During the past four years we have tried
feeding soybeans early and late in the feeding period and
in various combinations with other protein feeds but have
not been able to produce a high grade carcass when the
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percentage of soybeans in the ration was above about five
percent. Soybean oilmeal, however, was a satisfactory
source of protein and the quality of the product met the
requirements of firmness.”
“The allotment and rations fed to the pigs on rape
pasture were:
1. No protein supplement.
2. Meat meal tankage.
3. Cracked soybeans, self-fed.
4. Cracked soybeans–5.0 percent level.
5. Cracked soybeans–7.5 percent level.
6. Cracked soybeans–10 percent level.
7. Cracked soybeans–20 percent level.
8. Soybean oilmeal
9. Soybean oilmeal and soybean oil.
10. Tankage–soybeans.
The feeds and methods of feeding described (Manchu
soybeans, containing about 17% oil, were used. A new
supply of soybeans was cracked each week so that they were
not rancid. The soybean oilmeal was an expeller process
meal with a guaranteed analysis of 42% crude protein).
The grades made on certain of the individual carcasses
(“Forty pigs, four from each group, were slaughtered at the
time the pigs in each lot averaged 225 pounds in weight... All
carcasses were hung in the cooler for 48 hours before they
were graded. Each carcass was graded immediately after it
was taken out of the cooler by two graders. The grades were
Very Hard, Hard, Medium, Soft, Very Soft and Oily, with
modifications of each grade”). Comments.
Tables: (1) Tankage, soybeans and soybean products for
growing and fattening pigs. (2) Carcass firmness and grade
(Lots 6 and 7, fed cracked soybeans at the 10% and 20%
level, had Soft and Very Soft carcasses respectively. Lot 8,
fed soybean oilmeal, had a Hard carcass).
Note: The oil contained in whole soybeans is clearly the
cause of pigs with undesirable soft carcasses. Address: Iowa
Agric. Exp. Station, Animal Husbandry Section, Ames, Iowa.
1623. O’Kelly, J. Fred; Gieger, M. 1937. Effect of variety,
maturity, and soundness on certain soybean seed and oil
characteristics. Mississippi Agricultural Experiment Station,
Technical Bulletin No. 24. 10 p. Feb. [3 ref]
• Summary: The soybean varieties Laredo and Mammoth
Yellow, grown at the same place, were analyzed for protein
content each year from 1925 to 1930, and in 1932. Each
variety was found to vary unpredictably from year to year.
For Laredo, the content ranged from 40.67% in 1932 down
to 35.55% in 1925. For Mammoth Laredo, the content
ranged from 44.64% in 1925 down to 39.91% in 1926.
Address: Mississippi Experiment Station.
1624. Post, A.H. 1937. Soybeans: Their adaptation and
production in Montana. Montana State College Agricultural
Experiment Station, Bulletin No. 335. 11 p. [2 ref]

• Summary: “Soybeans were grown for hay at the Montana
Agricultural Experiment Station [at Bozeman] during the
years 1914 and 1915, and produced an average yield of 1.74
tons of hay per acre. In 1922 two varieties were seeded in
rows, but failed to mature seed. A more extensive soybean
varietal experiment was conducted in 1923 and the data are
given in table 1.” Eleven varieties were tested for hay. The
average yield was 2.12 tons of hay per acre on a dry weight
basis. Manchu S.P.I. 30593 gave the highest yield 3.04 tons.
“At the end of the growing season in 1924 the following
statement was made by the Agronomy Department. ‘The
experience of the past two seasons coupled with the evidence
collected from 1914 to 1922, inclusive, indicates that
soybeans are not adapted to the cool and rather short growing
season which prevails in the higher mountain valleys in
western Montana.’”
“In 1933 and 1934 several varieties of soybeans were
grown in rows to observe their agronomic characteristics.”
The earliest varieties were Wisconsin Black and Minsoy,
which produced only about 10% mature pods, indicating that
“soybeans have no place in the higher mountain valleys as a
possible seed crop.
“At the Huntley Experiment Farm, Huntley [southcentral Montana], soybeans have been grown under irrigation
intermittently for seven years, maturing a light crop of seed
in only three of those years. Seed yields have been about 400
pounds and hay yields 2.8 tons per acre...
“Soybeans on dry land:... Soybean investigations at the
Northern Montana Branch Experiment Station, near Havre,
have been limited to miscellaneous tests and observations...
In 1931 the yield of Great Northern Beans was 14.1 bushels,
whereas six soybean selections averaged 3.8 bushels, varying
from 1.8 to 4.7 bushels per acre...
“In 1916 and 1917, ten strains of soybeans were planted
on dry land at the Judith Basin Branch Station near Moccasin
[central Montana], but their cultivation was discontinued
because the crop lacked promise...
“Soybeans have been grown on dry land at the Huntley
Branch Station [south-central Montana] since 1922.”
Note: This document contains the earliest date seen
for soybeans in Montana, or the cultivation of soybeans
in Montana (1914). A careful examination of the Montana
Agric. Exp. Station Annual Reports from the 16th Annual
Report (for the year ending June 30, 1909) to the 24th
Annual Report (for the year ending June 30, 1917; Published
1918) found no mention of soybeans. Address: Assoc.
Agronomist, Bozeman, Montana.
1625. Louisiana Agricultural Experiment Station, Bulletin.
1937. Crops and soils information. No. 283.p. 30-40. March.
• Summary: Each of the four parts of this Bulletin is by
different authors. Part II, titled “Corn work / Corn varieties,
breeding, and culture,” by H.B. Brown and Hugo Stoneberg
(p. 20-29) has a section (p. 24) titled “Corn spacings with
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soybeans planted in the row,” which states: “Biloxi and
Otootan soybeans were planted in the corn row when the
corn was planted.” Another section (p. 24-29) is about the
“Effect of soybeans on corn yields when planted in the corn
row, when planted in rows alternating with corn rows, when
rate of seeding is varied, when turned under or taken off for
hay.” A photo (p. 27) shows a field of “Cotton after corn and
soybeans.”
Part III, titled “Soybeans, oats and forage crops,”
by John P. Gray and Dawson, M. Johns, has sections on:
Soybeans: Soybean varieties, edible soybeans (“All varieties
of soybeans may be cooked and eaten as table food, but
certain varieties such as Easycook, Rokusun, and Hahto are
the most satisfactory.”). Soybean culture: Width of rows, rate
of seeding, date of planting, grazing, inoculation.
“Soybean variety tests have been conducted in Louisiana
each year since 1929.” The soybeans grown in Louisiana
are of two general types: the viney type, of which Otootan,
Laredo, Barchet, and Louisiana Selection 108 are examples;
and the upright or stiff-stem type, which includes Biloxi,
Mammoth Yellow, Tokyo, Delsta, Mamloxi, and Looney-2.
The varieties of the viney type have fine stems with
numerous branches and rather small leaves. Having fine
stems, they make a better quality of hay.” Other varieties
tested in Louisiana include Avoyelles, Delnoshat, Chiquita,
and Palmetto.
Tables show: (1) Date of seeding soybeans. Shows
how the date of planting the Biloxi and Louisiana Section
60 varieties affects the yields of hay and seed in 1931,
1932, 1933, and 1934, plus the 4-year average. For Biloxi,
July 20 gave the highest seed yield (6.3 bu/acre), whereas
for Louisiana Section 60, March 17 gave the highest seed
yield (11.2 bu/acre). (2) Soybean inoculation test with four
variables: (1) Inoculation–Soybeans not grown the year
before. (2) No inoculation–Soybeans not grown the year
before. (3) Inoculation–Soybeans grown the year before. (4)
No inoculation–Soybeans grown the year before. This test
was conducted in 1935 and 1936. The highest seed yield was
obtained with (1) but, surprisingly, the yield was only 4.5%
higher than (2).
1626. Levine, Harold; Remington, Roe E. 1937. The vitamin
G content of some foods. J. of Nutrition 13(5):525-42. May.
[45 ref]
• Summary: “Cottonseed meal, soy beans (Biloxi variety),
dried whole milk and dried brewer’s yeast were found to be
good sources of vitamin G (flavin) and to contain 2.9, 2.4 to
3.2, 5.3 and 20.0 to 21.0 Bourquin-Sherman units of flavin
per gram, respectively...
“The flavin as found in soy beans and in cottonseed
meal appeared to be quite stable to pressure cooking at 15
pounds for 20 minutes.” Address: Medical College of South
Carolina, Charleston.

1627. Naranjo, Enrique Arca. 1937. El frijol soya y su
cultivo [The soybeans and its cultivation]. Revista de
Agricultura (Cuba) 20(4/5):88-91. April/May. [Spa]
• Summary: Contents: Introduction to soybean cultivation.
Varieties. Soils: preparation of the soil, manuring,
inoculation. Planting. Cultivation, Harvest and yields. Use as
a forage (especially the varieties Dixie, Hollybrook, Tokyo,
Mammoth-Brown and Southern-Prolific) and green manure
plant (turn under before flowering).
1628. Poehlman, J.M. 1937. A study of the relative
adaptation of certain varieties of soybeans. Missouri
Agricultural Experiment Station, Research Bulletin No. 255.
43 p. May. [26 ref]
• Summary: Contents: Introduction. Review of the literature.
Basic experiments: Field experiments, pot experiments,
plant juice experiments. Differential response of Morse and
Virginia varieties of soybeans. Total yield and relative yields
of Morse and Virginia. Soil types and relative yields of
Morse and Virginia. Soil fertility and relative yields of Morse
and Virginia: Results on soil types of varying productivity,
fertilizer treatments and relative yields of Morse and
Virginia, studies of expressed plant juice, relative yield of
Morse and Virginia on soil and sand mixtures. Season and
relative yields of Morse and Virginia. Soil moisture and
relative yields of Morse and Virginia. Temperature and
relative yields of Morse and Virginia. Light and relative
yields of Morse and Virginia. Discussion. Address: Univ. of
Missouri, Columbia.
1629. Funk Delicious: New U.S. domestic soybean variety.
Large-seeded and/or vegetable-type soybean. Also spelled
Funk’s Delicious. 1937. Seed color: Yellow (straw), hilum
pale.
• Summary: Sources: Pantagraph (The) (Bloomington,
Illinois). 1937. “New vegetable soybeans tested by 200
gardeners: can plant edible varieties now–resist drought,
are ready in late summer.” June 9. p. 11, cols 1-2. “Last
summer’s test singled out four desirable varieties which
provided green shell beans from Aug. 19 to Oct. 5. The Giant
Green was the earliest, maturing about Aug. 19. Next was
Fuji, maturing Sept. 1; the Hokkaido was ready for the table
Sept. 8, and Funk’s Delicious lasted from Sept. 17 to Oct. 5.
Higan Variety also matures the latter half of September.”
Woodruff, Sybil. 1937. “Edible varieties of soybeans.”
Proceedings of the American Soybean Assoc. p. 19-22. See
p. 22. Table 1, titled “Superior varieties of soybeans for food
use” (p. 22) shows that Funk’s Delicious was a late maturing
green soybean. Trials in 1936 showed that the date for best
use was Sept. 10 to 25.
Morse, W.J. 1938. “Edible varieties of soybeans.”
Proceedings of the American Soybean Assoc. p. 30-33. A
table (p. 32) shows: F.P.I. No.: None. Days to ripen: 125.
Seed color: Straw yellow. Hilum: Pale. Seeds per lb: 1,600.
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Oil and protein content (moisture-free basis): 17.40% and
41.31%. Use: Dry edible or green vegetable.
Lloyd, J.W.; Burlison, W.L. 1939. “Eighteen varieties
of edible soybeans: Their adaptability, acceptability, culture
and characteristics.” Illinois Agric. Exp. Station, Bulletin No.
453. p. 385-439. March. See p. 394-97, 413, 425.
Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture and
varieties.” USDA Farmers’ Bulletin No. 1520 (Revised ed.)
39 p. Nov. See p. 10. “Funk Delicious–Introduced by the
Funk Seed Farms, Bloomington, Ill., in 1932. Maturity, about
125 days; pubescence, gray; flowers, purple appearing in 50
to 55 days; pods, two-seeded; seeds, straw yellow with pale
hilum, about 1,600 to the pound; germ, yellow; oil, 17.40
percent; protein, 41.31 percent. Suitable as a green shelled
bean and a dry edible bean.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 10-11. Funk Delicious is in the USDA
Germplasm Collection. Maturity group: IV. Year named or
released: 1932. Developer or sponsor: Funk Brothers Seed
Company, Bloomington, Illinois. Literature: 11. Source and
other information: From Japan by 1932. Prior designation:
None. Address: USA.
1630. Giant Green: New U.S. domestic soybean variety.
Large-seeded and/or vegetable-type soybean. 1937. Seed
color: Green, hilum black.
• Summary: Sources: Pantagraph (The) (Bloomington,
Illinois). 1937. “New vegetable soybeans tested by 200
gardeners: can plant edible varieties now–resist drought,
are ready in late summer.” June 9. p. 11, cols. 1-2. “Last
summer’s test singled out four desirable varieties which
provided green shell beans from Aug. 19 to Oct. 5. The Giant
Green was the earliest, maturing about Aug. 19. Next was
Fuji, maturing Sept. 1; the Hokkaido was ready for the table
Sept. 8, and Funk’s Delicious lasted from Sept. 17 to Oct. 5.
Higan Variety also matures the latter half of September.”
Ridgway, Frank. 1937. “Day by day story of the
experimental farms: Edible soy beans.” Chicago Daily
Tribune. Aug. 11. p. 24.
Woodruff, Sybil. 1937. “Edible varieties of soybeans.”
Proceedings of the American Soybean Assoc. p. 19-22. See
p. 22. Table 1, titled “Superior varieties of soybeans for
food use” (p. 22) shows that Giant Green was the earliest
maturing green soybean that was studied. For this reason it
was included in the table, even though it did not rank among
the 17 superior varieties. In 1936 it was at its peak of flavor
and texture before Aug. 26
Woodruff, Sybil; Klaas, Helen. 1938. “A study of
soybean varieties with reference to their use as food.” Illinois
Agric. Exp. Station, Bulletin No. 443. p. 421-67. May. See p.
430, 466. “Altho not ranked with the superior varieties, Giant
Green is included in the table because it was the earliest
maturing green soybean” (p. 430). In the green stage, it was

rated Fair in 1935 and Good in 1936. In the dry stage, it was
rated Fair in 1935 and 1936. Its color, texture, and flavor
were not very good.
Lloyd, J.W.; Burlison, W.L. 1939. “Eighteen varieties
of edible soybeans: Their adaptability, acceptability, culture
and characteristics.” Illinois Agric. Exp. Station, Bulletin
No. 453. p. 385-439. March. See p. 394-97, 413. “The only
year in which Giant Green was included in all collections it
was singled out as the most satisfactory variety, in reports
from counties in the north, west, east, and southern parts of
the state [Illinois], thus indicating its adaptation to all parts
of the state. Some specific reasons given for preferring this
variety, besides its good quality and extreme earliness, were
that it was especially drouth-resistant, that it developed
before the bad weather came, and that it was ready to use
before grasshoppers arrived in destructive numbers.”
Morse, W.J. 1941. “Shanghaied... a super food.”
Soybean Digest. July. p. 4-5, 10. See p. 5. Giant Green is an
early variety, maturing in 101-110 days.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 10-11. Giant Green is in the USDA
Germplasm Collection. Maturity group: I. Year named or
released: 1938. Developer or sponsor: J.W. Lloyd, Illinois
AES (Agric. Exp. Station). Literature: 09, 10, 13, 14. Source
and other information: From the Takii Seed Company,
Kyoto, Japan, to the Illinois AES (Agric. Exp. Station) in
1935. Prior designation: None. Address: USA.
1631. Pantagraph (The) (Bloomington, Illinois). 1937. New
vegetable soybeans tested by 200 gardeners: can plant edible
varieties now–resist drought, are ready in late summer. June
9. p. 11, cols. 1-2.
• Summary: “The seed of four promising varieties of edible
soybeans was this spring distributed to about 200 cooperative
gardeners by the U. of I. college of agriculture, for testing
and multiplication of the limited seed supply.
“Tests conducted for several years have indicated that
the vegetable varieties of soybeans may provide a much
needed late season garden crop, maturing when most
vegetables are out of season, according to J.W. Lloyd, chief
of olericulture at the college station in Urbana.
“Dry weather of last summer did not prevent the plants
from producing a crop there.
“Last summer’s test singled out four desirable varieties
which provided green shell beans from Aug. 19 to Oct. 5.
The Giant Green was the earliest, maturing about Aug. 19.
Next was Fuji, maturing Sept. 1; the Hokkaido was ready
for the table Sept. 8, and Funk’s Delicious lasted from Sept.
17 to Oct. 5. Higan variety also matures the latter half of
September.”
Note 1. This is the earliest document seen (Nov. 2020)
that mentions the soybean varieties Funk’s Delicious [also
spelled “Funk Delicious” elsewhere], or Giant Green.
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Note 2. This article also appeared in The Kinmundy
Express (June 10, p. 4), The Thomson Review (June 17, p.
5), The Times (Streator) (June 22, p. 9). All these newspapers
are from Illinois.
1632. Megee, C.R. 1937. Soybean production in Michigan.
Michigan Agricultural Experiment Station, Circular Bulletin
No. 161. 14 p. June.
• Summary: Contents: History, adaptation, and uses. A
high protein emergency or annual hay crop. Digestible
nutrients and feeding value per acre of soybeans and
other Michigan crops. Soybean oil meal. A supplementary
protein feed. Soybeans for silage. A cash crop. Soybeans
as a soil improving crop. Cultural practices: Varieties, time
of planting, rate and methods of planting, inoculation.
cultivation, harvesting for hay, harvesting for seed, threshing,
storage of soybean seed. Industrial and commercial uses of
soybeans: Soybean oil, soybean oil meal, dried beans, for
human food.
“As early as 1902 and for 20 years afterwards, E.E.
Evans of West Branch, Michigan, took an active part in
introducing, breeding, and distributing varieties of soybeans.
The Ogemaw is an introduction of Mr. Evans and is the
result of a cross between his No. 6 Early Black and Dwarf
Brown. Since 1918 the Michigan Agricultural Experiment
Station has conducted numerous variety tests for both hay
and seed production at East Lansing and at various points
over the state” (p. 3).
Table 4, titled “Soybean variety adaptation” (p. 10)
lists the following: Manchu, Ito San, Mandarin (Canada),
OAC 211 (Ontario), Dunfield, Illini (Illinois), Mandell
(Indiana), Sciota (Ohio), Cayuga (New York), Ogemaw
(Early Michigan), Wisconsin Early Black, Virginia, Wilson,
and Mammoth Yellow. For each variety is given the
name, maturity, seed color, and adaptation. “The Manchu
is the leading general-purpose variety for hay, seed, and
commercial uses in Michigan.”
Under “Industrial and commercial uses of soybeans,”
a table shows 10 industrial and food uses of soybean oil, 15
industrial and food uses of soybean oil meal (incl. diabetic
foods, flour, crackers, soy milk, bean curd [tofu], soy sauce),
and 12 industrial and food uses of dried beans (incl. roasted
beans, coffee substitutes, soups, baked beans, boiled beans).
“When soybeans are to be used as a green vegetable, the
Easycook and Hahto are preferred because of their milder
flavor.” Address: Section of Farm Crops, East Lansing.
1633. Ridgway, Frank. 1937. Day by day story of the
experimental farms: Edible soy beans. Chicago Daily
Tribune. Aug. 11. p. 24.
• Summary: “Two years of experience in raising vegetable
varieties of soy beans has convinced gardeners at the
Tribune’s Wheaton Experimental farm that this crop can be
profitably added to the list of products grown for market by

truck farmers in northern Illinois. Pods are now filling on the
three different kinds of vegetable soy beans growing in the
test plots.” They are expected to be at their best in about a
week.
The manager of the Wheaton farm invites local truck
farmers to visit the farm on Tuesday, Aug. 17, for a special
tour and to exchange views concerning the new crop.
The three varieties, all obtained from the University
of Illinois, are Giant Green (the earliest of the three), No.
86,129, and No. 81,029. They were all planted on May 24.
They are being grown only for table use, and can be cooked
in various ways, similar to lima beans. These soy bean
varieties are larger than those grown for livestock feed or
commercial processing into oil and meal.
Last summer Mary Meade, the Tribune’s cooking editor,
tested the soy beans fresh from the fields. Prepared in a
variety of ways, she found them to be tender and of excellent
flavor. “She found that they keep in excellent condition for
several days in a modern refrigerator.”
Truck farmers should have no problem in getting “the
vegetable variety of soy beans” onto the market and into the
hands of consumers.
1634. Voellmig, Gertrude. 1937. Modern science discovers
the soy bean as very nearly perfect food: New leaflet on soy
bean now ready. Detroit News. Aug. 29. Home and Society
section. p. 14, col. 4.
• Summary: “The Detroit News Household Department
receives so many requests from readers for information
about soy beans” that they have compiled a table and leaflet
(with 21 recipes). It has been grown in China since 2800
B.C. [sic]. Readers want to know why it is recommended so
highly by doctors for special diets. Now grown in the United
States, it is used in industry and to make the steering gear of
cars. “But did you know that this bean comes nearer to being
a complete food for humans than any other known product?”
The beans are often served green in the pods. First the pods
are dipped in boiling water for 1-2 minutes, then the beans
can easily be pressed out of the pods. The mature beans can
be made into milk, and the milk into cheese [tofu]. Soy bean
butter is similar to peanut butter. Many U.S. margarines are
made from soy bean oil. “Salted Soyas,” toasted and salted,
make a fine tid-bit [tidbit] after dinner. “The most commonly
known soy bean product is the flour.” If 5-10% of the wheat
flour is replaced by soy flour in the recipe for any bread or
baked good, the result will be more tender and last longer.
Three photos, titled “This product has many uses as a
food,” show: (1) Jars of: Soy bean–Salted Soya. Soy beans–
Mature, pressure cooked. Soy beans with carrots. Soy bean–
Green. (2) Jars of: Soy bean cheese. Soy bean milk. Soy bean
cheese with pimento. Soy bean butter, Soy bean sprouts. (3)
A loaf of Soy bean bread–25% bean flour. A jar of Soy bean
flour–Not processed.
Of the 5,000 varieties, only about 10 are grown in the
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USA to any great extent. “Mammoth Yellow is one of the
few preferred for food stuffs because it does not have a
strong flavor.”
Gives many reasons that soy beans are very important
in the diet, 6 reasons why the “soy bean is an excellent food
stuff,” a listing of industrial uses (gear caps, motor parts,
etc. Many of these articles are made from a bakelite-like
substance consisting of unprocessed soy bean flour, phenol,
formaldehyde, ammonia, wood flour, and several other minor
ingredients), plus two recipes. Address: Asst. Household
Editor, The Detroit News.

condition and suitable for seed purposes. They truly have
lived up to this promise, as can be seen from their plant.
“This plant is modern in every respect; it is built of
cribbed construction, sheet metal clad; it has a total capacity
of 120,000 bushels–70,000 bushels bulk and 50,000 bushels
bag storage. The bulk storage consists of 32 hopper bottom
bins ranging in capacity from 350 to 3,200 bushels, and 12
bins under the cleaning machines that are so arranged that
the cleaned grain is sacked off on the main floor from these
bins. It is located at the intersection of the Cotton Belt and
Rock Island railroads with trackage on both lines.”

1635. Decatur Daily Review (The) (Decatur, Illinois). 1937.
Sees soybean crop winning acreage lead: U. of I. expert
helps entertain visitors to exhibit car. Aug. 31. p. 4, col. 1.
• Summary: “Soybean acreage, the source of much farm
income in Central Illinois, may in the near future lead all
other crop acreages in this section if demand for the beans
as a food supply materializes on the scale predicted by J.C.
Hackleman, president of the American Soybean Association.
“Mr. Hackleman outlined the food supply potentialities
of the crop and explained its many present industrial uses
while conducting hundreds of visitors through a soybean
exhibit car of the Pennsylvania railroad, which was in
Decatur Monday afternoon and this morning.”
“Some progress toward the use of the soybean as human
food has already been made, he explained, and the university
is continuing its experiments toward discovery of wider
usage. Funk’s Delicious, a vegetable variety of the soybean,
has been found suitable for human food, he said.
“In addition to its use as human food, including a
miscellany extending from flour to sauce, visitors at the
exhibit were shown commercial adaptations of the bean
ranging from glue to door knobs.”

1637. Byerly, T.C.; Titus, H.W.; Ellis, N.R.; Nestler, R.B.
1937. Effects of light, soybean and other diet supplements
on seasonal hatchability and egg production. Poultry Science
16(5):322-30. Sept. [7 ref]
• Summary: “Soybean meal is widely used as a protein
concentrate in the diet of laying fowls. Its value for egg
production is not disputed.”
The authors found soybean oil meal to be a poor
supplement, and found that the addition of a relatively large
amount of meat scraps improved hatchability. They also
found that hatchability dropped during the months of January
and February. Varieties tested or mentioned: Illini, Mammoth
Yellow, Wilson. Address: Bureau of Animal Industry, U.S.
Dep. of Agriculture, Washington, DC.

1636. Bean-Bag (The) (Lansing, Michigan). 1937. The plant
that soybeans built in Arkansas. 20(4):13-14, 16. Sept.
• Summary: From Seed Trade News. “In 1925 the HarzThorell company, Stuttgart, Arkansas, saw the need of
diversifying crops in their territory which is the rice belt of
Arkansas. More than 90 per cent of their farming was being
devoted to the culture of rice.”
“At that time soybeans were just beginning to be
recognized as a soil building crop in the United States,
and the possibilities for them as a commercial crop looked
good... They started this movement by buying twenty bushels
of Laredo soybeans and giving them away in lots of one peck
and one-half bushel to their key farmers. From this small
start in 1925 they have pushed the culture of soybeans in the
rice belt of Arkansas until the acreage has grown to the point
that in 1936 there were more than 50,000 acres of soybeans
planted in their territory. From the start of this movement
this concern promised their farmers a cash market for all
the soybeans that would be brought to them in marketable

1638. Cartter, J.L.; Milner, R.T. 1937. Work of the
agronomic and analytical divisions of the U.S. Regional
Soybean Industrial Products Laboratory. Proceedings of
the American Soybean Association p. 12-15. 17th annual
meeting. Held 14-16 Sept. at Urbana, Illinois.
• Summary: “A discussion of the work of the agronomic and
analytical divisions falls naturally into three parts. At the
present time the objectives and purposes of this work will
take the major portion of the discussion. The mechanics of
operation and means by which these objectives are sought
are of interest but may be more clearly seen than described.
The results and conclusions so far obtained are few because
of the short time in which the laboratory has been working.
“The chemical composition of soybeans determines
their value for any use to which they may be put. At present
the most valuable soybeans are those possessing high oil
and high protein but it is possible to make finer distinctions
than this. For use in paints a soybean oil having good
drying qualities, that is, a high iodine number, is desired.
For hydrogenation purposes, however, an oil with low
iodine number would be greatly preferred. The presence
of substances such as phosphatides [lecithin] may be
desirable for some purposes and undesirable for others. The
proportions of the various proteins may vary in soybeans so
that one variety may furnish excellent material for plastic
manufacture while another will not have such desirable
characteristics. It becomes of great importance, therefore, to

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 765
study the factors influencing this composition. Among other
factors variety, soil type and climate may be of considerable
importance. The effect of these three factors is being studied
this year by the agronomic and analytical divisions of the
U.S. Regional Soybean Industrial Products Laboratory.
To evaluable properly the influence of these factors on
composition of soybean seed, hundreds of samples must be
grown under carefully observed conditions. Results must be
collected over several years of growth, including good years
and bad. The source of the seed must be carefully checked,
field studies of the soil carried out, and weather observations
taken throughout the growing season. Where it is possible
for so many factors to affect the composition of the beans
great care must be taken so that any variations observed are
attributed to the proper factor.
“In order that variations may be clearly brought out,
analytical methods must be devised to show differences in
composition that actually occur and not introduce errors from
handling or sampling in the laboratory. For a commodity,
such as cottonseed, which has been grown and analyzed for
so many years there are available complete and standardized
analytical guide books which give procedures developed and
checked by hundreds for the complete analysis of cottonseed.
For soybeans no such information exists. Methods are
being studied now with a view toward establishing standard
analytical procedures, but until these are accepted and
confirmed it is necessary to check and recheck all methods
used in the laboratory. These methods are taken where
possible or adapted when necessary from standard manuals
such as those of the Official Agricultural Chemists and the
American Oil Chemists.
“When this work was established in the spring of
1936 one of the objects was that of providing facilities for
testing the quality and adaptability of types and varieties
of soybeans for industrial use, and to obtain through basic
research information that is prerequisite to the efficient and
orderly breeding of improved types and varieties.
Table 1 shows how the chemical composition of
multiple soybean varieties changes at five places where they
are grown. The four columns are: (1) Locality (e.g., Ames,
Iowa). (2) Protein content, ranging from 46.66% to 42.63%.
(3) Oil content, ranging from 20.61% to 19.05%. (4) Iodine
number of the oil, ranging from 117.2 to 130.8. Footnote:
“Each figure is an average of duplicate analyses made on
the following varieties: Manchu, Dunfield, Mandarin, Illini,
Peking, Mukden, Illinois T 117, F.P.I. 54563-3 and Scioto.
Table 2 shows the “Chemical composition of soybeans
showing variation with change of variety. The four columns
are: Variety (Manchu, Dunfield, Mandarin, Illini, Peking,
Mukden). (2) Protein content, ranging from a high of
46.31% for Mukden to a low of 42.07% for Dunfield. (3)
Oil content, ranging from a high of 21.49% for Dunfield to
a low of 16.40% for Peking. (4) Iodine number of the oil,
ranging from a high of 138.4 for Peking to a low of 120.9 for

Dunfield. Footnote: “Each figure is an average of duplicate
analyses made on beans grown at the following experiment
stations: Urbana, Illinois; Lafayette, Indiana; Ames, Iowa;
Columbia, Missouri; and Columbus, Ohio.”
“A soybean variety developed from a pure line usually
yields most in the particular environment to which it is best
suited. The range of adaptation of these varieties is rather
restricted. This means that to secure the best return from
the soybean crop a variety most suited to the locality where
grown should be developed.
“As the work of the laboratory progresses and different
constituents of the soybean are found to be of especial
value in certain industrial applications, it may be desirable
to develop soybean strains giving increased yields of those
constituents.
“This illustrates the necessity for a comprehensive
breeding program designed to discover the method
of inheritance of the factors responsible for chemical
composition as well as those responsible for yield and other
agronomic factors. By so doing we can proceed with much
more assurance of obtaining the desired soybean strains in a
minimum of time.
“The laboratory is maintaining extensive soybean
selection nurseries in each of the surrounding soybean States
in cooperation with the State experiment stations. There
the selections are being studied for desirable agronomic
characters and the seed analyzed to discover promising
chemical characteristics. The types that prove of outstanding
value are distributed more widely for further testing for
yield and general economic value. Those new strains that are
found to be superior are increased by the State stations, given
a name and distributed to farmers in the locality to which the
variety is best adapted.
“Much time is being devoted to making controlled
crosses between the different soybean types and varieties so
that better varieties may be developed and so that a better
understanding may be gained as to what superior character
each type may be expected to contribute to a new cross.
“Some of this work has been underway in the past, but
more rapid progress should be possible through the work
of the laboratory. Through its facilities a study of soybean
breeding from a chemical approach is now possible in a
much larger way than has ever been possible before. It is
expected that the laboratory will make a definite contribution
to agriculture through its breeding program.
“The accompanying illustration (Figure 1), shows the
localities at which beans for the laboratory were grown
during the 1936 season. As can be seen, these are sufficient
to cover the five States adequately. The plots in each State
are under the supervision of a cooperating agent attached
to the State Experiment Station. As has been mentioned
above, complete data are obtained for all plantings. When
the beans are harvested they are sent to Urbana where they
are stored in a constant temperature, constant humidity
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room. Here they can remain for long intervals without
fear of alteration in composition until they are analyzed.
The samples are brought into the laboratory in sealed jars,
ground and analyzed, so far as is possible, on the same day.
The analysis includes determination of moisture, nitrogen,
ash, phosphorus, calcium, potassium, crude fiber, sugar, oil,
and several characteristics of the oil such as iodine number,
index of refraction, etc. The determinations are checked by
re-running samples of soybeans and by analyzing known
solutions. When making as many as 23 determinations on
each sample it is possible to complete five samples a week;
however, when only a few properties, such as moisture, ash,
oil and nitrogen, are determined, then considerably more can
be analyzed.
Figure 1 (a map) shows the location of the Laboratory’s
experimental plots in 5 cooperating states (Illinois, Indiana,
Iowa, Missouri, Ohio) during 1936. Within each state, the
name of each location is given. Address: U.S. Regional
Soybean Industrial Products Lab., Univ. of Illinois, Urbana,
Illinois.
1639. Lloyd, J.W. 1937. Behavior of soybeans as a vegetable
crop. Proceedings of the American Soybean Association p.
23-28. 17th annual meeting. Held 14-16 Sept. at Urbana,
Illinois.
• Summary: “I first became interested in the edible type
soybeans in the spring of 1935 when I was requested to serve
as a member of the University Soybean Committee, and to
take charge of distribution of seed samples with a view of
having this type of soybean tested as a garden vegetable in
various parts of the state.
“That year only small quantities of seed were available
for distribution, and represented eleven different varieties
then designated only by number. In most instances, these
varieties were not considered the best, since all the seed of
the best varieties was being used for multiplication on the
University plots.
“The seed for distribution was put up in packets of
approximately 100 seeds each, and was sent out to 122
persons known to be interested in home gardens. Two
varieties were sent to each person–one early and one late.
A mimeographed letter was mailed the same day as the
seeds, giving brief instructions regarding the planting and
care of the crop, and directions for harvesting the beans and
preparing them for the table.”
On Sept. 20, 1935 another letter was sent to the 122
persons reminding them of the soybeans that had been sent
in May and making a request: “’We would be much pleased
to receive a report from you at this time, telling of your
experience in the growing of this crop, and how the folks in
your family liked these soybeans as a table vegetable. Did
you like the early or the late variety the better? Over about
how long a period were you able to harvest table beans from
the two varieties combined? Was there any gap in the harvest

period between the two varieties? Are you saving seed for
next year’s planting?’”
“Thirty-six replies to this letter were received. A few
brief extracts from letters follow:” They were very positive
and enthusiastic. “Champaign County: ‘Have never seen
anything so prolific. About four weeks we had green beans
to eat; no gap between varieties. Everyone in our family
was very fond of them. Liked the early ones better, their
green color making a very pretty dish. Saving seed of both
varieties.’...
“Macon County: ‘Heavy yield. We liked them very
much. I liked the later variety the best. Had use of them
about four weeks. There was no gap between the harvest
period.’...
The same type of test on a larger scale was conducted in
1936, a drought year during which many kinds of vegetables
were complete failures. But the “table-type soybeans”
survived well, as many letters testified: “Moultrie County:
‘The soybeans I planted in my garden this summer were very
satisfactory. They grew and thrived when nothing else did,
and bore so many beans. I served soybeans to all guests this
summer. Most everyone liked them.’
“Jefferson County: ‘They stood the summer remarkably
well. I liked both of these varieties (Higan Mame and 810441) better than lima beans. It seems to me that they promise a
very valuable addition to the farm garden.
“Three canning companies, and also various other
institutions, were furnished seed of different varieties in
quantities adapted to the tests they wished to conduct.”
Address: Dep. of Horticulture, Univ. of Illinois, Urbana,
Illinois.
1640. Proceedings of the American Soybean Association.
1937. Charles Meharry: March 11, 1885–May 8, 1937. p. 2.
17th annual meeting. Held 14-16 Sept. at Urbana, Illinois.
• Summary: “Secretary of the American Soybean
Association 1924-1926.
“Charles L. Meharry of Tolono, Illinois, passed away
May 8th, 1937, after a brief sickness caused by pneumonia.
He was an extensive land owner and operator in both Indiana
and Illinois, and had lived in both States. At the time of his
death he was President of the Illinois Crop Improvement
Association, and he was also a life member of the Indiana
Corn Growers’ Association, and had been actively affiliated
with a number of similar agricultural groups.
“No pioneering grower’s name is written more indelibly
into the record of a crop than is the name of Charles Meharry
into the history of soybean development. From interest
developed at the University of Illinois from which he
graduated in 1907, he became one of the first growers of the
crop and soon became a distributor of seed. An inclination
and ability to explore a field of interest far more widely
than is the common tendency made Mr. Meharry a close
student of all phases of production problems, and of all allied
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research. It is undoubtedly true that he was known by more
experiment station workers and extension men of the Corn
Belt who do farm crops work than any other grower. He
made frequent calls at Experiment Stations to keep abreast of
research developments, but his contributions of information,
experience and inspiration usually left his friends at the
various institutions his debtor after each visit. No friend will
be more sincerely missed by these men than Mr. Meharry.
“As a result of close contact with developments, Mr.
Meharry served as a distributor of most leading varieties of
soybeans. In several cases, the small quantity of seed from
which a new variety is made, was multiplied on his farms.
The Black Hilum Manchu, Harbinsoy, and Illini are present
day popular varieties multiplied and distributed by him, and
careful multiplication, production, harvesting, and cleaning
methods kept his seed stock remarkably pure.
“A greater contribution was the unselfish use of his time
given by Mr. Meharry for educational work on soybeans. He
appeared on many programs to discuss them, and cooperated
with county agents in their extension work. He was an
organizer of the American Soybean Association, and one of
the few who formed the backbone of that organization. He
served as Secretary for three years, and acted as Chairman of
the Legislative and Constitution Committees.
“To a considerable extent the present tariff of $1.20 per
bushel on soybeans, 3½ cents per pound on soybean oil, and
$6.00 per ton on soybean oil meal was due to his hard work
and ability in working for this legislation at Washington
[DC].
“Transcending all this contribution to progress, was the
personal influence of a fine gentleman, ever motivated by the
best and highest of ideals, and ever giving unselfishly of his
time and energy to any worthwhile cause. The memory of his
friendship will stand indelibly in the hearts of all who knew
him well.”
A portrait photo shows Charles Meharry, dressed in a
coat and tie.
1641. Snapp, R.R. 1937. Soybeans and soybean products
for beef cattle and sheep (Continued–Document part II).
Proceedings of the American Soybean Association p. 29-33.
17th annual meeting. Held 14-16 Sept. at Urbana, Illinois.
• Summary: (Continued): “Strange as it may seem, soybeans
are the only important domestic crop which produce both
a protein concentrate and a legume roughage. Hence, it is
of double importance to cattle and sheep feeders who to
a large extent may balance their rations by feeding either
soybean oil meal or soybean hay. In fact, the importance of
soybeans to the sheep industry is due largely to the use made
of the hay, since the amount of protein concentrates fed to
sheep is relatively small except at large commercial sheep
feeding stations. Large amounts of legume hay are fed to
both breeding flocks and to lambs which are being fattened
for market, and soybean hay has given excellent results with

both classes of animals. Three comparisons of soybean and
alfalfa hay for fattening western lambs, made at the Illinois
station, disclosed no significant difference between these
two roughages except that a larger amount of the soybean
hay was refused. Approximately 20 per cent of the soybean
hay fed to the lambs was left in the mangers to be weighed
back as orts, while only 7 per cent of the alfalfa was refused.
When the weight of the hay refused was subtracted from
the weight of hay fed, it was found that almost the same
quantities of alfalfa and soybean hay had been consumed by
the two lots. Since both lots of lambs made approximately
the same gain, the difference between the feeding value of
alfalfa and soybean hay was represented by the difference
in the percentage of the hay wasted, which was about 13 per
cent.
“Soybean hay is also an excellent roughage for breeding
ewes. For this class of animals soybean hay has given results
at the Illinois station equal to those secured from alfalfa.
Lambs from ewes wintered on 3.75 pounds of soybean hay
per head daily were as heavy and as thrifty as those from
ewes fed 3.125 pounds of alfalfa. Inasmuch as 13.5 per cent
more of the soybean hay than of the alfalfa was weighed
back as refuse, approximately the same amounts of the two
kinds of hay were consumed.
“Several trials involving a comparison of soybean and
other legume roughages have been made with beef cattle
by different cornbelt experiment stations. In each of three
trials at the Indiana station soybean hay was a better dry
roughage than clover hay to feed with shelled corn, corn
silage, and a protein supplement. Likewise at the Illinois
station soybean hay was equal to alfalfa hay for steer calves
fed ear corn silage. However, at both the Iowa and Illinois
stations considerably better gains were secured from clover
and alfalfa than from soybean hay where. corn silage was not
fed. This is additional evidence that soybeans whether fed
as beans or in the form of hay give more satisfactory results
when they are fed with corn silage than they do when silage
is absent from the ration.
“Some difference of opinion exists concerning the stage
of maturity at which soybeans should be cut to make the
most satisfactory hay for beef cattle. In a single trial reported
by the Iowa station, hay made from Manchu variety of beans
cut September 2, when the pods were about one-fifth filled,
produced larger gains on two-year-old cattle than hay made
four weeks later when the pods were medium-well filled.
However, our observations here at the Illinois station lead us
to believe that cattle prefer hay made from fairly ripe beans
to that made from beans which are still green, even though
the latter hay consists of a much larger percentage of leaves.
That the variety of beans may have considerable effect upon
the feeding value of the resulting hay is indicated by the
fact that steers at the Iowa station fed hay made from forage
varieties of beans, mostly Pekin [Peking], made much larger
gains than similar cattle fed the same amount of hay of the
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Manchu variety.
“Soybean hay as it is produced up and down the
cornbelt is far from being a standard product. In fact, it is
doubtful whether any other feeding stuff of comparable
importance from the standpoint of the amount used in
livestock production offers as much variation in quality and
feeding value. Varieties of beans cut for hay differ greatly
in their proportions of stems and leaves. Diversity in the
rate of seeding results in much variation in the texture
of the hay, particularly in the size of the stems and main
branches. Variation in the stage of maturity at which the
beans are cut and in the method of handling the hay to insure
thorough curing results in wide discrepancies in the per
cent of leaves saved, and variable weather conditions at the
time of harvest result in every stage of quality from almost
rotten and worthless to strictly No. 1 choice. However, the
lack of uniformity in soybean hay which is most serious
from the standpoint of the livestock feeder who buys hay
from his neighbor or on the open market is the diversity in
its composition. Far too often 10 or even 20 per cent of the
weight of soybean hay consists of velvet weeds, fox-tail,
crab grass, smart weeds, rough pig weed, bindweed, and
cockle burrs. Not only is such material wholly worthless
as a feed for cattle and sheep, but the wide distribution
of these undesirable weeds through the movement of hay
and the spreading of the resulting manure constitutes a
real menace to the future productiveness of our farms. So
seldom is a field of soybeans encountered that is free from
injurious weeds, that all soybean hay of unknown origin
must be regarded as a possible source of weed infestation.
In my opinion, the American Soybean Association could
take no more worthy action than to insist that its members
plow under all beans which contained more than a stated
density of certain undesirable weeds before their seeds
become viable. Such a plan would not only be an effective
means of weed control but it would also aid our present
soil building program materially, as well as help greatly to
prevent a burdensome surplus of beans and hay. Lastly it
would tend to restore the soybean grower in the good graces
of the traveling public, from which he has fallen because of
the unsightly condition of many bean fields during the last
few years.” Address: Beef Cattle Husbandry Div., Univ. of
Illinois, Urbana.
1642. Woodruff, Sybil. 1937. Edible varieties of soybeans.
Proceedings of the American Soybean Association p. 19-22.
17th annual meeting. Held 14-16 Sept. at Urbana, Illinois.
• Summary: Contents: Introduction. Nutritive value of
soybeans: Green soybeans, mature soybeans. Methods of
testing edible qualities of soybeans. Varieties chosen for food
use (from 1934-1936). Preserving green soybeans.
“Those which were known to have been already in use
as food in the Orient at the time their seeds were introduced
into the United States have been called ‘vegetable’ or

edible varieties to distinguish them from soybeans planted
for forage or industrial purposes. In the home economics
laboratories of the University of Illinois, where the food
uses of soybeans are being studied, some 467 varieties and
selections have been tested... Selections have been made in
this work entirely on the basis of palatability and flavor...
Soybeans in a mixed diet are a good source of calcium and
iron whether they are compared with other legumes or with
other plants which are generally classed as being rich in
these two important elements.
“Vegetable soybeans have two potential functions in
the United States, one to increase the variety in the list of
vegetables by adding one in the early fall when green ones
are not numerous. In the second place, mature soybeans
could be used to increase substantially the protein and
calories of diets at a low income level and are in fact already
used to some extent for this purpose...
“Due to the presence of only a trace of starch, if any,
soybeans and soybean flour were, in the days before the use
of insulin treatment, frequently referred to as a diabetic food.
However, mature soybeans contain about 30 per cent of
total carbohydrates of which, it has been found, about twofifths can be utilized by the animal body. They should not,
therefore, be looked upon as a carbohydrate-free food.”
Concerning shelling and cooking: “The green beans in
the pods were covered with boiling water and allowed to
stand two minutes to facilitate shelling.” The shelled beans
were boiled for 9 minutes in slightly salted water, then they
were drained and tasted while hot and again after they had
cooled. A skilled laboratory assistant cold shell a pound
(weighed in the pods) of a good vegetable variety in 9 to 12
minutes... “Mature beans were soaked over night, drained,
and boiled in fresh, slightly salted water for 1¼ hours. They
were also tasted both hot and cold. Six varieties out of 467
tested were rated ‘very good.’ Named varieties include Giant
Green (very early, ready before Aug. 26), Illini, Funk’s
Delicious [Funk Delicious], Sousei, and Higan (the last three
being late, best used by Sept. 11-21).
“Of the three methods of preservation which have
been tried in this laboratory, freezing has given greatest
success. It is not wholly impractical to consider this method
of preserving in view of its increased use in the food trades
as well as its rising popularity among farm people who
have access to freezer storage lockers. After several months
of storage at freezing temperatures, green soybeans have
been found still to have their original good color, flavor,
and texture. In preparation for freezing, the shelled beans
were precooked for one-half minute at boiling temperature
in order to halt destructive, enzymic activities. They were
packed in paraffined and cardboard containers and frozen
at -20ºF. and stored at 0ºF. There was no advantage in still
lower temperatures and future work should show whether
freezing temperatures les cold than this are within reason.
“Canning with a steam pressure of 10 pounds for 30
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minutes accomplished sterilization of shelled green soybeans
but the vegetable lost its original green color and good flavor.
Drying was no more successful than canning though methods
were not explored to their fullest extent.” Address: Dep. of
Home Economics, Univ. of Illinois, Urbana.
1643. Woodworth, C.M. 1937. Recent results in soybean
breeding and genetics. Proceedings of the American Soybean
Association p. 44-48. 17th annual meeting. Held 14-16 Sept.
at Urbana, Illinois.
• Summary: “Studies on the genetics and breeding of the
soybean have occupied a prominent place in investigations
on this crop carried on at the Illinois Station. From time
to time reports have been given at various meetings of the
American Soybean Association on the progress of this work
and no doubt many of you are familiar with the results
and conclusions. In this paper, I shall try to confine myself
to some of the more recent studies, and in view of the
complexity and long-time nature of certain of the problems
being investigated, this should be thought of more or less as
a progress report.
“New Types: In corn, wheat, and other crops, many
plants have been found which lack chlorophyll, or green
coloring matter, to a greater or less extent. The most extreme
case is the albino which is entirely devoid of chlorophyll
and lacks the ability to develop any and therefore the plant
dies as soon as the food material in the seed is used up. In
the soybean such a type was discovered but was lost soon
afterward as all the plants died and none of the normal green
plants in the same progeny proved to be heterozygous for the
abnormality. Later, a variegated plant was found. Since then
other chlorophyll deficient types have appeared. We have
not yet had time to investigate the behavior of all these types
in inheritance, but such as we have studied are recessive
to the normal, reduce the vigor of the plant to a greater or
less extent and are complementary with each other in such
a way that when any two are crossed, the normal green type
appears in F1. They have been designated by the symbols y4,
y5, y6, y7, y8.
“It should be noted here that any reduction of
chlorophyll so far observed in soybeans results in a
yellowish plant or leaf, not white. No true albino is known
in soybeans so far as I am aware, in the sense of presenting
a white appearance similar to that of albino corn seedlings.
Even the abnormal plants referred to above as having been
lost due to the death of the plants were yellowish and not
white. Whether any true whites will ever appear I cannot say.
In this connection it is interesting to observe that we have no
white-seeded soybean varieties. The nearest thing to a white
is a light yellow.
“Under the head of new types I should mention a plant
which was found to bear practically none but one-seeded
pods. It bred true for this characteristic and so we have a
type which is giving us some interesting results in crosses.

In addition it has a leaf shape which is different from the
ordinary broad leaf shown by common soybean varieties and
from the narrow leaf shown by a few types introduced from
the Orient but not grown commercially in this country. In
crosses between the one-seeded pod type and the narrow leaf
type, the ordinary broad leaf appears in F1, thus indicating
that the broad leaf in our commercial varieties is determined
by at least two genes which are complementary in their
action. However, it is difficult to classify the F2 plants as to
leaf shape, and the inheritance of leaf shape may be even
more complicated than it now appears.
“New Linkage Relationships: Linkage has been defined
as the tendency for characters to stay together in inheritance;
that is, to appear in the progeny in the same combinations
they were in the parents more often than they would be
expected to by chance. This is the same as saying that
characters which are linked are borne on the same pair of
chromosomes. The number of groups of linked characters,
then, should equal the number of pairs of chromosomes.
In the soybean there are 20 pairs of chromosomes and,
therefore, there should be 20 groups of linked characters.
When I say that, so far, we have worked out only four of
these 20 groups, and only very incompletely at that, you
will realize that we have made only a beginning in a genetic
analysis of the soybean.
“A chromosome map attempts to give a picture of
gene relationships in a plant much as a soil map shows the
soil types present in a given area and their location and
extent. Recent results have enabled us to revise the soybean
chromosome map in a few particulars. Gene d2, (green
cotyledons) was found to be linked with t (gray pubescence)
with about 13 per cent crossing over. This gene is thus added
to Chromosome I. It was known that there were three genes
in Chromosome II; namely p1, (glabrousness), m1, (mottling
on seed coat) and r1, (seed coat color), but the order of
these genes on the chromosome was undetermined. A cross
involving gene pairs r1 r1º and M m enabled us to determine
that the gene order should be m–p1–r1 or r1–p1–m. Finally,
evidence for a fourth group was obtained in a cross involving
genes p2 (glabrousness) and de2 (a second gene for defective
seed coat). These genes were found to be very closely linked,
only four cross over types being found in a population of
229 plants. Of course, the inheritance of many other genes
responsible for seed and plant characteristics is known, but
these characters appear to be independent, and therefore
to be located on different pairs of chromosomes. There are
enough genes studied and named in soybeans to fairly well
fill out the chromosome map, but with the information we
have at present we cannot do more than let each of these
genes represent an independent group.
“Number of Seeds per Pod: With respect to number
of seeds, soybean pods are of four classes: namely, oneseeded, two-seeded, three-seeded, and four-seeded. A fiveseeded pod is very rare. In all my experience I have seen
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only three or four five-seeded soybean pods. The pods of
a soybean plant may consist of all four types, one-seeded
up to four-seeded. In our commercial varieties, two-seeded
and three-seeded pods predominate, but one can usually
find a few ones and a few fours. However, in some varieties
the three-seeded class is most numerous, as in the Illini,
while in others the two-seeded class exceeds all others, as
in the Ito San. In another connection I mentioned discovery
of a type nearly all the pods of which are one-seeded; and
recently we have secured from Mr. W.J. Morse, United States
Department of Agriculture, several introductions that have
a higher proportion of four-seeded pods than is possessed
by any of our commercial varieties. Thus we have at our
disposal for investigation of the inheritance of number of
seeds per pod, a fine array of types differing in genes that
can throw the balance in the direction of a lower or a higher
number of seeds. This would appear to be an important
character from the yield standpoint. Our investigations on
this character have involved the study of a large number
of crosses and the classification of an enormous number
of pods. Many crosses have been carried as far as the F3
generation. The inheritance of the character is complex
and what we have so far discovered about it is far from the
final word, but I will give you a few results and conclusions
without burdening you with too much detail.
“Number of seeds per pod is a quantitative character and
like all such characters is complicated in inheritance. The F1
of crosses between low and high are usually intermediate,
though oftentimes near the low parent. In F2 segregation
occurs so that the whole range between the two parents is
covered. There is rarely, however, a plant which is lower
than the low or higher than the high, a phenomenon we call
transgressive segregation. Further evidence of segregation
was obtained by testing certain F2 plants located in various
points in the F2 range by their F3 progeny. Then the value of
the F2 parent plant was correlated with the mean of the F3
progeny and correlations of +.449 ±.131, +.521 ±.088, +.653
±.075, and +.683 +.0609 were obtained for four different
crosses. These values indicate that individual F2 plants
tend to transmit to their progeny their particular pattern or
design with respect to number of seeds per pod, and on the
basis of this relationship, one could select F2 plants at one
or the other end of the distribution range with fair assurance
that the offspring will be very much like the parent. But the
most extreme F3 progenies varied around the same mode as
the parents and further selection has not tended to produce
anything better or worse than the parents. To date, therefore,
we have not been able by crossing to produce types with
higher number of seeds per pod than the types we now have.
“Number or Percentage of Abortive Seed: It is a matter
of common knowledge that many soybean pods contain one
or more abortive or undeveloped seeds. These may range
from a small bit of tissue–a mere vestige of a seed–to seeds
almost half-grown. The reasons for lack of development are

not thoroughly understood. It is believed that fertilization of
the egg cell occurs, initiating embryo development, and then
food material is cut off at an early to late stage, resulting in a
so-called abortive seed.
“This is believed to be, in the main, a non-genetic
character, but soybean varieties are found to differ in the
percentage of abortive seed when grown under the same
conditions. An interesting fact is that certain parts of the pod
contain abortive seed more frequently than other parts. For
example, the end of the pod nearest the point of attachment
to the plant contains the greatest number of abortive seeds;
the other end, the least. Of course, many pods are found with
all seeds abortive, and many with none. We have here, then,
a form of sterility which is more or less common among
soybean varieties, and which certainly reduces the yield of
seed.” Continued. Address: Dep. of Agronomy, Univ. of
Illinois, Urbana.
1644. Bond, George. 1937. Excretion of nitrogen by
leguminous plants. Nature (London) 140(3546):683-84. Oct.
16. [5 ref]
• Summary: “A previous communication referred to
experiments with inoculated soybeans (variety ‘Manchu’)
growing under normal conditions in sand culture, in which I
was unable to detect any excretion of nitrogenous substances
from the nodules into the rooting medium, as demonstrated
by Virtanen... in other legumes...” Address: Dep. of Botany,
Univ., Glasgow.
1645. Murneek, A.E. 1937. Biochemical studies of
photoperiodism in plants. Missouri Agricultural Experiment
Station, Research Bulletin No. 268. 84 p. Oct. [229 ref]
• Summary: Deals primarily with the physiology of the
soybean plant. “When soybean plants, var. Biloxi, are
exposed to a photoperiod conducive to sexual reproduction
(7-hour day) two significant effects on development were
recognized: (1) Photoperiodic induction of reproduction,
which occurs during the first 4-14 days and (2) photoperiodic
inhibition or reduction of growth in height, most conspicuous
soon after induction is completed. The two phenomena
appear to be brought about independent of each other. Their
causal mechanisms have not been discovered.” Address:
Columbia, Missouri.
1646. Salgues, René. 1937. Étude agronomique et chimique
de quelques Sojas cultivées en France [Agronomic and
chemical studies on some varieties of soybeans grown in
France]. Revue de Botanique Appliquee & d’Agriculture
Tropicale 17(194):724-37. Oct. [1 ref. Fre]
• Summary: The author has conducted soybean trials with
various varieties since 1921 in the region of Brignoles,
France. Some of the best studies on soya in France have
been written by Mlle. Marie-Thérese François, Professor at
the Faculty at Nancy, France. They appeared during 1935-
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36 in the Actes et Compte-rendus de l’Association Colonies
Sciences. A table gives statistics for the world’s principal
countries importing and exporting soybeans and soy oil,
during 1925-29, 1932, 1933, and 1934.
Details are given on soybean trials conducted in the
region of Brignoles. Eleven varieties were grown, obtained
from various locations. For each variety is given: Variety
names or numbers. Germination percentage. Density. Weight
of 100 seeds. Plant habit. Flowering (usually none). The date
obtained, varietal names, and seed weights, when given,
are shown in parentheses. The locations are: 1. Botanical
Garden of Eala, Belgian Congo (3 numbered varieties; 100
seeds weigh 28.6, 27.9, and 31.4 gm). 2. Botanic Gardens,
Peradeniya, Ceylon (23.5 gm). 3. State Botanical Garden,
Buitenzorg, Java (2 numbered varieties; 29.1 and 15.5 gm).
4. Botanic Gardens, Singapore, Straits Settlements [incl.
Malaya] (22.3 gm). 5. Botanic Gardens, Sibpur, Calcutta,
British India (22.3 gm). 6. Agricultural Service, Beirut,
Lebanon (Service de l’Agriculture, Beyrouth; Etat du
Grand Liban) (1924; 35.6 gm). 7. Botanical Garden, Tabor,
Czechoslovakia (1924; 18.4 gm). 8. Technische Hoogeschool
Culturtuin voor Technische Gewassen, Delft, Netherlands
(4 varieties–alba 34.3 gm, nigra 26.5 gm, ochroleuca 23.8
gm, Sangora 21.2 gm). 9. Bureau of Plant Industry, USDA,
Washington, DC, USA (2 varieties–alba 27.8 gm, nigra
24.3 gm). 10. College of Agriculture, Univ. of Wisconsin,
Madison, Wisconsin, USA (3 varieties–Mandarin 54 23.6
gm, Manchu Ped. 3 19.6 gm, Ito San 57 27.3 gm). 11. Dr.
Trabut, then Pr. Maire, Direction du Service Botanique,
Algers, Algeria (4 or 5 varieties–Haberlandt 1929 19.8 gm,
Black No. 6 (black eye) 23.7 gm, Précoce 1 1922 23.9 gm,
Mamouth [Mammoth] 26.7 gm.).
An analysis of the chemical composition of the seeds
of most of these varieties is given on p. 722, and a detailed
analysis of the oil of six varieties is given on p. 733.
Details on large scale cultivation of 11 other varieties of
soybeans at Vaucluse are also given (p. 734-36). The variety
names (in French) are: Jaune de Pologne, Soja brun, Soja
saumon, Mandarin, Hato tacheté noir, Vert monstre, Hato
noir, Tokyo noir, Sun Yat Sen, Mandchou [Manchu], 206
vert. For each is given: Color of the seeds, color of the pods,
density, yield in 100 liters per hectare, yield in kg/ha (ranged
from a high of 2,870 for Hato tacheté noir to a low of 1,530
for Soja brun). weight of 1000 seeds in grams, number of
seeds per kg, seeding rate (kg/ha), number of times the seeds
were harvested.
A final section on soymilk gives the composition of
soymilk made by the author from 5 varieties of soybeans.
Note: This is the earliest document seen (Dec.
2007) concerning soybeans in Lebanon, and (probably)
the cultivation of soybeans in Lebanon. This document
contains the earliest date seen for soybeans in Lebanon, or
the cultivation of soybeans in Lebanon (1924, probably).
The source of these soybeans is unknown. Large green

soybean seeds were sent from Beirut to France in 1924.
Address: Fondation Salgues de Brignoles (France) pour le
developpement des sciences biologiques.
1647. Keilholz, F.J. 1937. Best soybean varieties. Country
Gentleman 107(11):64. Nov.
• Summary: “With a new record crop of more than 6,000,000
acres of soybeans grown in the United States this year and
further developments in sight for next season, there will be
more of a premium than ever on growing superior and highyielding varieties. In. Illinois, leading soybean producing
state of the nation, the matter of improved varieties is
considered so all-important that W.L. Burlison, head of the
department of agronomy at the University of Illinois, and
J.C. Hackleman, crops extension, have conducted careful
variety tests at three different points in the state for a number
of years.
“At Urbana, in the heart of the state’s soybean belt, there
is a difference of about 6½ bushels an acre between the ten
leading varieties and selections that have been grown for a
considerable period. Eliminating fractions of bushels, the
rank of these ten Urbana varieties is: Manchuria 13-177, 33
bushels; Type 117, 33 bushels; Scioto, 31 bushels; Illini, 31
bushels; Dunfield, 31 bushels; Manchu, 30 bushels; Mandell,
30 bushels; Mansoy, 29 bushels; Macoupin, 29 bushels; and
Morse 230, 27 bushels.
“At Alhambra, in Southern Illinois, five of the better
soybeans with their average comparable yields over a period
of years are: Macoupin, 26 bushels; Mansoy, 25 bushels;
Morse 230, 25 bushels; Illini, 24 bushels; and Manchuria 13177, 24 bushels.
“At De Kalb, in Northern Illinois, special attention
is being given to early varieties because of the growing
interest in soybeans both for grain and hay. Four of the better
Northern Illinois varieties that have been grown at least three
years are Selection Manchu (Thomas), Mukden, Funman,
and Manchu (Wisconsin).” Address: Extension editor, Univ.
of Illinois.
1648. Adams, J.E.; Boggs, H.M.; Roller, E.M. 1937. Effect
of fertilizers on composition of soybean hay and seed and
of crop management on carbon, nitrogen, and reaction of
Norfolk sand. USDA Technical Bulletin No. 586. 35 p. Dec.
[32 ref]
• Summary: “Introduction: Results of fertilizer experiments
with Biloxi soybeans reported in this bulletin were secured
at the Sandhill Experiment Station, a branch of the South
Carolina Agricultural Experiment Station, near Columbia,
S.C. this part of a general study of green-manure and
fertilizer problems on the soils of this section.”
“The largest yields of soybean hay, seed, and oil have
been obtained by the use of fertilizers containing nitrogen,
phosphoric acid, and potash in the approximate ratio of
1:3:1 (3-9-3 analysis).” Address: 1. Assoc. soil technologist;
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2-3. Asst. chemists. All: Div. of Soil Fertility Investigaions,
Bureau of Plant Industry.
1649. Hibbard, Aubrey D. 1937. Photoperiodism and
enzyme activity in the soybean plant. PhD thesis, University
of Missouri. 48 p. In: Doctoral Dissertations Accepted by
American Universities, 1937. Also published as Missouri
Agric. Exp. Station, Research Bulletin No. 271. Dec. 1937.
48 p. [49 ref]
• Summary: “The object of this investigation was to
determine the activity of some common oxidizing and
hydrolyzing enzymes in a typical short-day [soybean]
plant growing under the conditions of long and short
photoperiods.”
“Changes in the activity of the enzymes, catalase,
peroxidase, invertase, amylase, and reductase were followed
in soybean (variety Biloxi) plants when grown under a
7-hour day (favorable to reproductive growth) and a 14hour day (favorable to vegetative growth) from germination
until the plants under the shorter light period had produced
flowers.
“The activities of most of the enzymes studied were
depressed in the beginning under the short-day treatment.
Later, there was an increase under this treatment which
continued as long as the plants were exposed to day-light
periods of different lengths.”
In the leaves of short-day soybean plants, the catalase
activity is first inhibited. It begins to increase about the tenth
day, becomes equal to the long-day plants near the 18th day,
and is increasingly greater thereafter. Catalase activity in the
tip of the short-day plant is inhibited from the first.
Peroxidase is more active in both the tips and the leaves
of the short-day plants. The difference, while small at first,
steadily increases as the treatments are continued.
Invertase shows a tendency to increase in the short-day
plants similar to the trend exhibited by peroxidase. In the
soybean plant amylase is unaffected by the lengths of the
photoperiod used in this study.
Reductase was partially inhibited by the short-day,
but showed no definite change as the plants responded to
photoperiod. Address: Univ. of Missouri, Columbia, MO.
1650. Wisconsin Agricultural Experiment Station, Bulletin.
1937. What’s new in farm science. No. 439. 96 p. Dec. See
p. 8, 21-22, 56. [3 ref]
• Summary: This bulletin contains many separate farm
science items based on original research in Wisconsin. Three
of them are related to soybeans.
Page 8: “Soybean oil prevents one type of
chick paralysis.” “A form of chick paralysis called
encephalomalacia has been troublesome in some poultry
flocks, particularly in the eastern part of the United States. It
comes on suddenly, often producing severe paralysis in birds
that looked normal a few hours before.”

“This disease is brought on by lack of some unknown
nutritive factor in the ration. That soybean oil furnishes
excellent protection against the disorder has been shown in
studies by A.I. Coombes, C.A. Elvehjem, P.H. Phillips, and
E.B. Hart (Agr. Chemistry). These workers have not found
cottonseed oil to be beneficial.”
Pages 21-22. “Oven roasting of soybeans improves their
food value.” “In the Orient, soybeans have served as human
food for thousands of years. Quite recently they have come
into popularity for the same purpose in this country.
“The principal advantages of soybeans are these: they
may be an economical food; they are of value in diets of
diabetic patients, because they contain little sugar, they may
be consumed by persons who are sensitive to wheat flour;
soybean milk is useful for some infants who cannot take
ordinary milk; they are less fattening than most foods; and
when roasted they have a flavor (like that of peanuts) which
lends variety to everyday menus.
“Because soybeans have good possibilities in home
cookery, the Home Economics department at this Station
has conducted research on this subject for a decade, and two
years ago published a circular of recipes entitled Soybean
Dishes New and Old. One question that has remained
something of a puzzle up to the present time is what effect
oven roasting has on the nutritive value of soybeans. It is
agreed that the proteins in raw soybeans are not well utilized,
and that boiling or autoclaving makes them more nutritious;
but reports have been conflicting regarding the effects of
various degrees of dry heat.
“As the result of trials conducted by Home Economics
workers at this Station during the past year, it appears that
roasting at 300ºF. for 30 minutes has even more beneficial
effects than autoclaving at 17 lbs. pressure for 90 minutes.
The investigation was made by Helen Parsons, Doris
Johnson, Abby Marlatt, and Violet Rohrer.
“The effects of various treatments on soybeans were
measured by recording the growth of rats on rations
containing 18% protein from Manchu soybeans under these
conditions: (1) raw; (2) roasted dry in a gas oven, and (3)
in an electric oven; and (4) autoclaved. In order that the
experimental animals would be comparable, male litter mates
were distributed throughout the four group All lots were
given the same amount of feed.
“It was learned that while autoclaved soybeans brought
about 30% better growth than raw beans, those roasted in gas
and electric ovens effected 45% better growth.
“These trials have indicated that heat treatment, in
spite of its proven beneficial effect in making the proteins
digestible, has one disadvantage in that it destroys part of
the vitamin B1 in soybeans. Further studies are now under
way to learn how roasting in gas and electric ovens compares
with autoclaving in the rate at which these methods bring
about destruction of the vitamin.”
Page 56: “Do soybean nodules show whether the
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bacteria are effective?” “Good strains of soybean bacteria
tend to produce a relatively small number of large nodules on
or near the tap root, just below the soil surface.
“On the other hand, a poor strain of bacteria has been
found to produce many small nodules over the entire root
system.
“Strangely enough, not only the number, but the total
weight and volume of nodules resulting from a poor strain
were greater than was the case with an effective type of
bacteria.
“These findings by E.W. Ruf and W.B. Sarles (Agr.
Bacteriology) may be of help in determining by inspection
whether soybean plants are infected with bacteria that are
fully effective in taking nitrogen from the air.
“Years ago it was thought that if legume plants had
nodules of any kind on their roots, then they were performing
satisfactorily their task of soil-building. This idea has now
been exploded by the finding that a great many nodule
forming strains of bacteria are not of much help, hence it is
important to select good strains for inoculation purposes.”
Address: Madison, Wisconsin.
1651. Agate: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1937. Seed color:
Yellow (straw) and brown, hilum brown.
• Summary: Sources: Morse, W.J.; Cartter, J.L. 1937.
“Improvement in soybeans.” Yearbook of Agriculture
(USDA). p. 1154-89. For the year 1937. See p. 1187. Origin:
Introduction, Japan. Year: 1929. Days to mature: 90. Flower
color: Purple white. Pubescence color: Tawny. Seed coat
color: Straw yellow + brown. Germ color: Yellow. Hilum
color: Brown. Seeds per pod: 2-3. Seeds per pound: 2,816.
Use: Green vegetable beans.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 8-9. Agate is in the USDA Germplasm
Collection. Maturity group: 00. Year named or released:
1937. Developer or sponsor: USDA. Literature: 08, 11.
Source and other information: ‘Kurakake Daizu’ from
Sapporo, Hokkaido, Japan, in 1929. Prior designation: PI
81037. Address: USA.
1652. Bailey, C.F. 1937. Dominion Experimental Station,
Fredericton, N.B. [New Brunswick]: Results of experiments
1931-1936 inclusive. In: 1937. Experimental Farms Reports
1930-1938, Branch Farm Reports (Eastern Edition). Ottawa,
Canada: Canada Department of Agriculture, Dominion
Experimental Farms. See p. 38-40.
• Summary: In the section on forage crops, the subsection
titled “Annual Hays” (p. 38-39) notes that 90 lb of Mandarin
soybeans yielded 2.02 tons/acre of hay and 90 lb of
Wisconsin Black soybeans yielded 2.01 tons of hay. These
soybeans were tested for 3 years, from 1934 to 1936. “The
yields were not as large as those from either oats alone,

the oat mixtures, or the millets. The hay, however, was of
superior quality, as it had a high percentage of protein. By
using straddles, this crop was readily made into hay... Oats,
oat mixtures and soybeans were sown with an ordinary grain
drill.”
The next subsection, titled “Soybean,” states: “While
the widespread interest shown by farmers in New Brunswick
in the soybean is largely due to the good results obtained
in other provinces of Canada, and the United States, where
the growing season is longer, results obtained at this station
indicate that fair yields can be obtained in this section of
New Brunswick. When the high percentage of protein in the
soybean is taken into consideration, the possibilities of this
crop seem well worthy of consideration.
“Early maturing soybeans have ripened satisfactorily
every year. Medium early varieties usually ripen seed and
they have produced the largest yields in favourable seasons...
The late maturing varieties such as Manchu, Disco and
O.A.C. 211 have not been suitable as a seed crop even in
favourable years.
“For the three years 1933, 1934 and 1935, Manchu
(Hudson) and Mandarin, two medium early varieties,
yielded an average of 26.61 and 26.6 bushels seed per
acre respectively. In the same period Wisconsin Black and
Manitoba Brown, two early varieties, yielded 24.69 and
23.11 bushels per acre respectively...
“Manitoba Brown, which is the earliest variety tested,
required 117 days to mature in 1933 and 1934, and 130
days in 1935. Also discusses varietal tests in 1935 and 1936,
effect of inoculation on yield, effect of superphosphate on
maturity, and the use of soybeans for hay.” Address: B.S.A.,
Superintendent (of this station).
1653. Baird, W.W. 1937. Dominion Experimental Farm,
Nappan, N.S. [Nova Scotia]: Results of experiments 19321936. In: 1937. Experimental Farms Reports 1930-1938,
Branch Farm Reports (Eastern Edition). Ottawa, Canada:
Canada Department of Agriculture, Dominion Experimental
Farms. See p. 36, 39-40.
• Summary: In the section titled “Forage Crops,” soybeans
are first discussed in the subsection titled “Annual Crops for
Hay.” Wisconsin Black soybeans were one of a number of
crops tested; 90 lb were seeded. They “produced a crop of
hay which was only fairly satisfactory, but further tests may
show these to have some value as an annual hay crop.”
The subsection titled “Soybeans for Seed” states:
“Soybeans are a comparatively new crop in this province.
They have been compared with other crops for annual hay
purposes in another section of this report... Only the earlier
varieties can be matured with certainty under conditions
as they exist in this locality. Manitoba Brown, the earliest
variety tested, has matured every year during the past four
years, but it has not yielded quite so well as some of the later
maturing varieties, even though the later varieties had not
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entirely reached maturity when killed by frost. Wisconsin
Black, which is about a week later in maturing than
Manitoba Brown, has been successfully ripened.
“Mandarin is about as late a variety as is likely to mature
and it cannot be depended upon every year. O.A.C. 211 is
later than Mandarin and has ripened in favourable years only.
Manchu has not matured in any year of the test.
“Manitoba Brown and Wisconsin Black are likely to
be most satisfactory when full maturity is desired, although
Mandarin has given a higher yield.
“Substantial increases in yield have been secured by
inoculation of the seed, which indicates that the seed should
always be inoculated unless the organism is known to be
present in the soil.” Address: Superintendent (of this station).
1654. Clark, J.A. 1937. Experimental Station, Charlottetown,
P.E.I. [Prince Edward Island]: Results of experiments
1932-36 inclusive. In: 1937. Experimental Farms Reports
1930-1938, Branch Farm Reports (Eastern Edition). Ottawa,
Canada: Canada Department of Agriculture, Dominion
Experimental Farms. See p. 31-32.
• Summary: Soybeans are discussed in the section titled
“Forage Crops.” “Soybeans and millet: Soybeans have been
grown experimentally to determine their usefulness as a seed
and hay crop. As these experiments have been conducted
for the past few years only, definite conclusions cannot be
drawn.
“A number of the varieties tested have never matured
owing to the shortness of the growing season. Manitoba
Brown and Wisconsin Black have matured every year, with
yields of ripe beans varying from 10 to 21 bushels and 13 to
23 bushels per acre respectively. The yields were governed
chiefly by the season and the fertility of the land. When cut
before maturity, Manitoba Brown gave a yield of 4 to 6 tons
of green material per acre, and Wisconsin Black, 6 to 8 tons.
Mandarin matured seed in 1934 with a yield of 22 bushels
per acre, and over a four-year period produced from 7 to 10
tons of green material per acre. In rod row trials, Manchu
(Hudson) and O.A.C. 211 gave a larger green yield than
Mandarin. In 1936, a field crop of Mandarin, O.A.C. 211
and Manchu (Hudson), seeded May 23, in rows 28 inches
apart, were ensiled with the field crop of corn. The yields
of soybeans were 9 tons, 1,882 pounds, 14 tons, 1,603
pounds, and 14 tons per acre respectively.” Address: D.Sc.,
Superintendent (of this station).
1655. Descartes de Garcia Paula, Ruben. 1937. A soja
como materia prima para industria [The soybean as a raw
material for industry]. Rio de Janeiro, Brazil: Instituto
Nacional de Technologia (Ministerio do Trabalho, Industria e
Commercio). 21 p. 24 cm. [4 ref. Por; fre]
• Summary: Contents: Introduction. Names of the soybean in
different languages. Table showing production of soybeans
in leading countries: Manchuria, China, Japan and Korea,

United States, Russia, Netherlands Indies. Chemical
composition of soybeans in China and Japan, Russia,
Hungary, England, and USA (tables {p. 9-11} showing
chemical composition, based on research in USA and
Brazil); for each variety is given the percentage composition
of water, oil, protein (proteinas), carbohydrates, cellulose,
and ash. Analyses of 7 soybean varieties (made in the USA
by USDA): Austin, Ito San, Kingston, Mammoth, Guelph,
Medium Yellow, Samarow. Analysis of 11 varieties grown in
Sao Paulo, Brazil: Peking, Wilson Five, Minsoy, Dunfield,
Mandarin, Haberlandt, Virginia, Habaro, Dixie, Mammoth
Yellow. Analysis of 6 varieties grown in Parana (Aksarben,
Edano, Hermann, Mammoth Yellow, Mammoth Brown).
Brief studies of the chief soybean products: oil (oleo),
cake (torta, residuo proveniente da extracçao do oleo), flour
(farinha de soja), lecithin (lecithina), and casein (caseina
de soja). List of potential industrial products. List of food
products. French summary.
Highlights the importance of the soybean in the general
economy and especially as a raw material for industry. The
possibilities of the crop for Brazil are considered.
Note 1. This is the earliest Portuguese-language
document seen (Sept. 2016) that mentions soy oil, which it
calls oleo.
Note 2. This is the earliest Portuguese-language
document seen (Jan. 2016) that uses the term caseina de soja
or the word proteinas to refer to protein in connection with
soybeans.
Note 3. This is the earliest Portuguese-language
document seen (Feb. 2016) that mentions lecithin in
connection with soybeans.
Note 4. This is the earliest Portuguese-language
document seen (Sept. 2016) that uses the word torta to refer
to soybean cake. Address: Rio de Janeiro, Brazil.
1656. Kale, F.S. 1937. Soya bean: Its value in dietetics,
cultivation and uses. With 300 recipes. 2nd ed. Chapter 9.
Cultivation of soya bean in India (Document part). Baroda
State, India: Baroda State Press. xxx + 375 p. See p. 79-111.
• Summary: Contents: Experiments in Baroda State (1934
and 1935) (p. 79-83): In June 1934, 15 lbs. of good seed was
acquired by F.S. Kale, the Officer in Charge, Food Survey
Department, Baroda state. Describes: Preparatory tillage,
sowing on July 12, germination, interculturing [hoeing],
gap filling, pod formation, ripening of pods on Sept. 26,
harvesting, thrashing (by beating of sticks), yield (167 lb of
seed total), cost of cultivation, net profit, and net profit per
acre (in rupees). Experiment of 1935, using acclimatized
seed from last year’s crop. The germination rate increased
to 95% from 60% in 1934. The average number of pods per
plant increased to 130 from 110. The yield doubled (given in
maunds and seers). Signed: Hargovind Bavabhai Patel. Food
Surveyor’s remarks.
Cultivation of soya bean in Surveys Nos. 199-212,

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 775
supervised by Ranchhod Raghav Baria, head man of the
village, Kerianagas, Amreli District, Gujarat (p. 83-85): The
seed was given to 16-17 farmers; some intercropped it with
cotton and others with Bajri [pearl millet]. After sowing,
the soya bean was attacked by a beetle and so about 1/3 of
the seed was spoiled. After 15 days only half the crop had
survived. When pod formation began, crows and parrots
began to attack the plants; half the pods were spoiled or
damaged by them. Then the monsoons brought less rain than
usual. The growth of both cotton and bajri was clearly aided
by the soya bean. Food surveyor’s remarks: “We are very
hopeful that this part of Gujarat will be very well suited for
soya bean crop.”
Experiments of 1934 at the Baroda Agricultural
Experiment Station. Soya bean–fodder type (p. 86-90): Two
varieties of soya beans were planted in 1934: Poona greenish
white, and Poona yellowish white, both brought from Poona
Agricultural College. Both were planted on July 3, flowered
on Sept. 28 and 29 respectively, pod formation on Oct.
20 and 15 respectively, both harvested on Dec. 4. A photo
shows one plant that had more than 500 pods. Description of
varieties. For Poona greenish white: Preparation of the soil,
cultivation, ripening, harvesting (using a sickle), how to cure
it for hay, the yield (900 lb per acre of seed, or 3-4 tons per
acre of green crop). “We have given the green fodder to the
bullocks on the farm and it seems that they relish it much and
they put on more fat and seemed to be healthy and strong.
The plants when uprooted showed the growth of big nodules
on the roots. For Poona yellowish white, the seed yield was
460 lb per acre and the yield of green matter was only about
75% as much. Mammoth Yellow soya beans from Baroda
contained 41.1% protein and 9.9% moisture; the same soya
beans from Manchuria contained 38.5% protein and 9.7%
moisture.
Dep. of Agriculture, Central Provinces and Berar (p. 9094): Soya bean (“In this province the Agriculture Department
started some preliminary work on this crop as early as 1911.
A collection of different varieties from foreign countries
was made and grown on the Nagpur farm. Particular
attention was given to acclimatize it and to obtain suitable
high-yielding early strains, possessing at the same time a
satisfactory percentage of oil. The work continued for some
years but the results obtained were not satisfactory as none of
the varieties were acclimatized. Further work was, therefore,
dropped and the growing of Soya beans did not make any
headway.
“In 1927, the Botanical station started the investigation
of fodder supplies, and in this connection a large number of
leguminous crops including Soya beans were tested. Of the
Soya beans, two varieties, viz., Java black and Wilson early,
were tested and gave encouraging results as regards their
yield of green fodder” per acre (the sum of two cuttings)):
In a table of 7 crops: #1. Alysicarpus rugosus (Shevra)
20,105 lb per acre. #2. Glycine hispida (Soya bean Java

black) 12,505 lb per acre. #4. Glycine hispida (Soya bean
Wilson early) 11,905 lb per acre.
In recent years, tests of seed production have also been
carried out on soybean. “A large number of fresh varieties
from Kalimpong (Bengal), Kuala Lumpur (Federated Malay
States), Barberton ([Ohio] USA) and Leningrad [USSR],
etc. were obtained and tested. Of these, three white seeded
and one black seeded varieties gave promising results as
regards their adaptability, earliness and yield.” An analysis
(see table) of their chemical composition shows “that these
selected strains are about 1½ times more nutritious than
mung and urid and also contain a high percentage of oil”
[12.8 to 15.2% compared with 0.73 to 1.46%].
“With a view to test its taste and other cooking qualities,
the selected and acclimatized varieties were distributed for
trial in small quantities amongst garden servants and some
officials in Craddock Town, Nagpur. Their report shows that
the soya bean is quite palatable and does not suffer from
bad taste on account of the high percentage of oil. When
ground into flour it can be mixed with wheat flour to make
chapatis, puris, kachoris, fritters (bhajias) and other Indian
preparations. One drawback, however, which has been
noticed, is that it does not very well mix with [absorb] water
in the preparation of ‘dal’ like other pulses.”
The biggest problem is that India conservative farmers
“take a long time to add a new crop to those already grown,
unless they can be persuaded that the crop will bring them
more profit per acre.”
Soya beans in Berar, by Mr. R.R. Dokras, B.A., LL.B.,
Chandur, Berar (p. 94-98): Improves soils (“It is of great
value to persons who must abstain from meat and thus is
a great help to the vegetarian population of the country”).
Can be grown in Berar (“all over on a profitable commercial
basis”). My experience (“growing soya bean from 1931 to
1934). A helpful crop. Best cattle feed.
Imperial Department of Agriculture of India, by
Mr. Wynne Sayer, Esq., B.A., Dip. Agri. (Cantab.) Offg.
Imperial Agriculturist, Pusa, Bihar (p. 98-101): Summarizes
the strengths and weakness of the crop. “3. In India it is
generally used as green vegetables, dal and sattoo.” “4.
Experts in India and outside are unanimously of the opinion
that extension of soya bean cultivation is of great economic
value as human food, cattle food and as seed of commercial
interest in various industries.”
“The only drawback is that there is no ready market
for its disposal in India as the people of this country are
generally ignorant of its valuable properties–an ignorance
which can only be removed with the advancement of
scientific knowledge and propaganda among the people.”
Soya Bean (Glycine hispida Maxim), by M. Wynne
Sayer, Esq., B.A., Dip. Agri. (Cantab.) Offg. Imperial
Agriculturist, Pusa, Bihar (p. 101-07): Introduction: “The
soya bean... is cultivated extensively throughout India,
chiefly in the north Indian tract which extends from the
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Punjab to the Khasia and Manipur Hills and Burma. It is also
grown on the slopes of the Himalayas up to an altitude of
6,000 feet” (Duthie 1905, Watt 1890). Economic importance
of the soya bean: “The bean is much appreciated as human
food on account of its protein and vitamin contents of high
physiological value... It occupies a position next to rice in
China and Japan. Various preparations such as Tofu (Soycheese), Miso (Soy-paste), Shoyu (Soy-sauce), etc. are
made from the bean and widely used in those countries...
In India it is used in various forms such as sattu, atta and
dal. Cultivation of fodder-type soya-bean. Green fodder
for cattle: At Pusa farm, cattle are grazed on soya bean in
November. Green manure. Standard varieties of soya bean on
the Pusa Farm: A table shows 10 varieties from 1917-1923,
with the yield of each. The varieties: Local (Pusa), Nepali
twining, Riceland, Barchet, Black early, Black late, Yellow
hilum brown (highest yield, 1127.9 lb/acre), Chocolate (#2
highest yield, 1026.5 lb/acre), Assam, Barmeli. Chemical
composition (table) of Yellow, Chocolate, and Black early.
Soya bean, by R.R. Rao Bahadur D. Ananda Rao Garu,
B.Sc., Director of Agriculture, Madras (p. 107-08): “Soya
bean is under trial from 1932 in the Research stations
Aduturai, Maruteru, Hagari, Nandyal and Samalkota. The
two varieties of Soya bean from Burma viz. Behrum and
Pengypi have done well and the trials are being continued.
Soya bean, by K.S. Kulkarny, Professor of Agriculture,
Agricultural College, Poona (p. 108-09). Gives basic
information about cultivation of soya bean.
Soya bean, by H.H. Stewart, Esquire, I.A.S., Director
of Agriculture, Punjab (p. 109-110): “The area under soya
bean crop in this province is practically nil. The crop has
been tried on a few experimental farms of the Agricultural
Department, where it yielded 12 to 16 maunds of seed per
acre.”
Soya bean, by the Superintendent of Agriculture,
Darjeeling, Kalimpong (p. 110-11) [as of Sept. 2010
Darjeeling and Kalimpong are neighboring towns in the
Indian state of West Bengal]: “Soya bean is cultivated chiefly
as a secondary crop in rotation after maize or on the Alis or
ridges of the paddy fields. The approximate 5 years’ average
under this crop in the Darjeeling District is about 200 acres;
but in the neighbouring independent States, such as Sikkim,
Bhutan and Nepal the approximate average is 750 to 800
acres. The average yield for 5 years would be about 7,500
to 8,000 maunds and there are 6 or 7 varieties of soya beans
grown in and around this district.” The crop is grown mainly
for seed and human consumption, also as a green-manuring
crop in Tea Estates. Address: Paris, France; Formerly: Food
Survey Officer, Baroda State, India.
1657. McClary, J.A. 1937. Experimental Station,
Lennoxville, P.Q. [Quebec]: Results of experiments 19311935. In: 1937. Experimental Farms Reports 1930-1938,
Branch Farm Reports (Eastern Edition). Ottawa, Canada:

Canada Department of Agriculture, Dominion Experimental
Farms. See p. 23-24.
• Summary: In the section titled “Forage Plants” there is a
subsection titled “Soybeans.” “The first experiments with
soybeans at this station were conducted in 1924 and 1925.
At that time the varieties of which seed was readily available
were rather late in maturing, and, in the climate of this
district, were of value only as a source of forage...
“With the introduction of early high-yielding varieties,
of which the seed can be ripened in the average season at
Lennoxville, experiments with soybeans were started in
1933. Results in the growing of the crop for hay were again
unsatisfactory, but for grain or seed production excellent
crops have been obtained.
“Under average conditions and with suitable varieties
it would seem that yields of from 20 to 25 bushels may be
expected in a normal season. Moreover, as the grain is an
excellent high protein feed, and as the crop is suitable on a
wide range of soil types, it is one that farmers throughout the
district served by this station could grow to advantage.
“Variety Tests.–Of 4 varieties that have been tested for
seed production, 3 have consistently ripened satisfactory
crops. Manitoba Brown, which is the earliest, ripens usually
about the 1st of September. The plants are about 18 inches
high and seed is of a dark brown colour. Its average yield for
the past 3 years was 24.67 bushels per acre.”
Wisconsin Black has given a 3-year average yield of
29.40 bushels/acre and Mandarin has given an average
yield of 28.03 bu/acre. “Of the 3 varieties, Mandarin is the
most desirable, in that the seed is of value commercially
for processing as well as for feeding purposes. It is too late,
however, for average conditions throughout this district.”
Dates of seeding are also discussed. Address: Superintendent
(of this station).
1658. Mendez, Ferdinand. 1937. Annual report of the
assistant agronomist for the fiscal year 1935-36. Puerto Rico
Agricultural Experiment Station, Annual Report. p. 82-84.
For the fiscal year 1935-36.
• Summary: The first section, titled “Preliminary tests
with soybeans” notes that “nine varieties of soybeans were
planted on the station grounds [at Rio Piedras]. Eight of
these varieties were supplied by the Bureau of Plant Industry,
U.S.D.A., thru the Office of Extension Service of the College
of Agriculture and Mechanic Arts, and the P.R. Agricultural
Experiment Station at Mayagüez [Mayaguez]. They were the
following:” A table shows: Hahto, Rokusun, Higan Mame,
Cha Mame, Yellow Mammoth, Easycook 17, Haberlandt,
and Illini.
“Except for the yellow Mammoth, which is used for
industrial purposes, the others are edible varieties used
mostly for human food. The other variety, Otootan, used
for hay, was received from the station at Santiago de Las
Vegas, Cuba. Details of germination, growth, height,
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time of blooming, pod forming and filling, harvesting,
shattering, disease, and insect pests are given. Eight positive
conclusions are given.
The 2nd section, “Cooking tests,” states: “Dry seed of
the edible varieties tested was sent to the office of the Home
Demonstration Work of the Agriculture Extension Service
of the University of Puerto Rico to study their culinary
qualities.” A report concluded: “The varieties Hahto and
Yellow Mammoth are the ones which taste best.” Address:
B.S., Asst. Agronomist, Div. of Phytotechnics, Univ. of
Puerto Rico, Rio Piedras.
1659. Morse, W.J.; Cartter, J.L. 1937. Improvement in
soybeans. Yearbook of Agriculture (USDA) p. 1154-89. For
the year 1937. [67 ref]
• Summary: Contents: History of the soybean. World
distribution and production. Utilization of the soybean
(with chart). Improvement of soybean varieties. Methods
in breeding: Natural and artificial crossing, mutations.
Inheritance studies and cytology: Plant characters (flower,
stem, pubescence, and foliage; height of plant and maturity;
pod-bearing habit and pod characters; sterility, growth habit),
seed characters (color of seed coat, hilum, and cotyledon;
other seed characters), yield of seed. Disease resistance.
Identification of genes and chromosomes. Selected
references on genetics of the soybean. Appendix: 1. Workers
identified with soybean improvement: United States, foreign
countries. 2. List of soybean genes (table). 3. Linkage of
soybean characters (table). 4. Soybean varieties: Origin and
varietal characteristics (table listing 101 named soybean
varieties; for each is given the place and date of introduction
or origin, days to mature, flower color, pubescence color, and
seed characters {coat color, germ color, hilum color, seeds
per pod, seeds per pound}, uses {dry-edible beans, forage,
green-vegetable beans, grain}).
The section titled “History of the Soybean” states: “The
early history of the soybean is lost in obscurity. Ancient
Chinese literature, however, reveals, that it was extensively
cultivated and highly valued as a food for centuries before
written records were kept. It was one of the grains planted
by Hou Tsi, a god of agriculture. The first record of the plant
is contained in a materia medica describing the plants of
China, written by Emperor Sheng Nung [sic, Shen Nung] in
2838 B.C. The crop is repeatedly mentioned in later records
and it was considered the most important cultivated legume
and one of the five sacred grains essential to the existence of
Chinese civilization. Seed of the plant was sown yearly with
great ceremony by the Emperors of China, and poets extolled
its virtues. The records of methods of culture, varieties for
different purposes, and numerous uses indicate that the
soybean was perhaps one of the oldest crops grown by man.”
Note 1. This is the earliest English-language document
seen (Nov. 2017) which states that: (1) The soybean was
one of the “five sacred grains.” (2) “The early history of the

soybean is lost in obscurity.” (3) The soybean was planted
at an early date by “Hou Tsi, a god of agriculture.” (4)
The “soybean was perhaps one of the oldest crops grown
by man.” It is also the earliest document seen (May 2014)
in which William Morse mentions the mythical Chinese
emperor “Sheng Nung” in connection with soybeans.
More broadly, this entire story linking Shen Nung with
the earliest written record of the soybean, is completely
incorrect. Yet because the story was written by Morse (highly
regarded as America’s leading authority on the soybean) in
a USDA publication, it has unfortunately been repeated, and
this source cited, again and again down to the present day
(see Hymowitz 1970; Hymowitz and Shurtleff 2005).
Note 2. This is the earliest English-language document
seen (May 2014) in which the emperor’s name is spelled
“Sheng Nung.”
Note 3. This is the earliest document seen (July 2007)
in which William Morse tries to write an early history of
the soybean in China. Unfortunately, he does not cite his
sources.
The section titled “Improvement of soybean varieties”
states: “In the United States, more than 50 percent of the
acreage devoted to soybeans is used for forage and pasture;
breeding work, therefore, has tended largely toward the
development of varieties for hay, silage, and pasture. The
development of such varieties as Virginia, Laredo, Otootan,
Wisconsin Black, Manchu, Wilson-Five, Kingwa, Peking,
and Ebony by selection from introductions has been the
principal factor in the increased use and acreage.
“Beginning with 1929, the use of soybean seed by oil
mills has led to a demand for yellow-seeded varieties of high
oil content. Agronomists and plant breeders have attempted
to meet this demand by making large numbers of selections
from foreign introductions and locally grown varieties
and by analyzing these for oil content. This has brought
about the development of several superior oil varieties and
has resulted in a large increase in production of beans for
milling purposes. The most popular of these varieties are
Illini, Dunfield, Mukden, Mandell, Scioto, Mansoy, Manchu,
Mamredo, Delsta, and Mandarin. Results of analyses with
more than 1,000 selections and varieties have shown a range
of from 12 to 26 percent in oil content. From studies of the
oil content of varieties grown in a given locality, it seems
possible, from the breeding standpoint, to produce varieties
high or low in oil, at least within the known ranges of
variation exhibited by common varieties.” (p. 1161-62).
Soybean varieties that have excellent flavor and become
soft in less than 2 hours of cooking include Easycook,
Bansei, Rokusun, Jogun, Chusei, and Sousei. These are
“now in the hands of growers and seedsmen. Experiments
by commercial firms have shown that these varieties are
superior to commercial varieties for the manufacture of food
products, such as bean flour, roasted beans, bean milk, and
bean curd [tofu].
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“In Japan, certain varieties of soybeans were found that
were used solely as green shelled beans. Ranging in maturity
from 75 to 170 days, many of these introductions, and
selections from them, have been found especially promising
for the various sections of the United States. The vegetable
soybean offers an excellent food of high nutritional value,
especially in the fall when other green beans are lacking
and in sections where the Mexican bean beetle prohibits the
growing of garden beans. As a result of selection, cooking
tests, and adaptation studies, eight green vegetable varieties–
Hahto, Kura, Kanro, Hokkaido, Higan, Chusei, Sousei,
and Jogun–have been introduced in various sections of the
country” (p. 1163).
Photos show: (1) “The late Charles Vancouver Piper,
agronomist, United States Department of Agriculture, 190226. Pioneer in the introduction and development of soybean
varieties for United States conditions.” (2) “Storage yard of a
Chinese grain merchant near Kungchuling, Manchuria. More
than 80 osier bins, each holding four cartloads of soybeans,
were in this yard.” (3) A Manchurian farmer and how he
harvests, threshes and cleans soybeans by methods learned
from his ancestors; comparison with modern U.S. machine
harvesting. (4) “Millions of soybean oil cakes are stored
in warehouses in Manchuria awaiting shipment to Japan,
Chosen, China, and the East Indies, where they are used
for fertilizing purposes and for cattle feed.” A person looks
up at the towering stacks. (5) Coolies loading large sacks
of soybeans on a freighter for shipment to the oil mills of
Europe. One man has hoisted a huge sack onto his back. (6)
Five Manchurian farmers who have been awarded certificates
and prizes for producing high-quality soybeans. (7) Twenty
seeds of a natural soybean hybrid showing peculiar types
of coloration. (8) Illustration (line drawing) of a soybean
flower and its parts enlarged. Front view, side view, parts of
the corolla (standard, wing, one of the keel petals), stamens,
pistil. (9) A. Stems and pods of fasciated soybean plants; B.
Determinate pod-bearing type; C. Indeterminate pod-bearing
type. 10. Chromosome chart showing four groups of linked
genes in soybeans.
A table (p. 1157) shows: “Increase in production
of soybeans over an 11-year period, 1924-25 to 193536, inclusive, in the principal producing countries of the
world” (Manchuria, Chosen [Korea], Japan, United States,
Netherland India).
Soybean seed size (p. 1177): “The range in size of
soybean seed varies according to the variety, each variety
having its own typical seed size. Varieties and introductions
tested at the Arlington Experiment Farm ranged in average
weight of 100 seeds from about 4 grams for the smallest
to about 40 grams for the largest.” Address: 1. Senior
Agronomist; 2. Assoc. Agronomist. Both: Div. of Forage
Crops and Diseases, Bureau of Plant Industry [USDA,
Washington, DC].

1660. Morse, W.J.; Cartter, J.L. 1937. Improvement in
soybeans: Appendix–Table 4. Soybean varieties: Origin
and varietal characteristics (Document part). Yearbook of
Agriculture (USDA) p. 1154-89. For the year 1937. See p.
1187-89.
• Summary: This table lists 101 named soybean varieties;
for each is given the place and date of introduction or origin,
days to mature, flower color (pink or white), pubescence
color (gray or tawny), and seed characters (coat color {black,
black (dull), brown, green, olive yellow, straw yellow, plus
combinations such as black and brown}, germ color {green,
yellow}, hilum color {black, brown, pale to brown, yellow,
yellow to brown}, seeds per pod {2-3 or 2-3-4}, seeds
per pound {ranges from 1232 for Hokkaido to 9950 for
Barchet}), uses (dry-edible beans, forage, green-vegetable
beans, grain).
For example, the first variety listed is Agate. Origin:
Introduction, from Japan. Year: 1929. Days to mature: 90.
Flower color: Purple white. Pubescence color: Tawny. Seed
coat color: Straw yellow + brown. Germ color: Yellow.
Hilum color: Brown. Seeds per pod: 2-3. Seeds per pound:
2816. Use: Green vegetable beans.
The following varieties are listed alphabetically. All
varieties are introductions from East Asia unless otherwise
noted. (* = green vegetable; ** = dry edible): Agate*,
A.K., Aksarben, Arlington, Arksoy, Avoyelles (Selection
by Gray, Louisiana, 1932), Bansei*, Barchet, Biloxi,
Black Eyebrow, Cayuga, Chame*, Chernie, Chestnut
(Selection by Arlington Experiment Farm, 1907), Chiquita,
Chusei*, Columbia, Creole, Delnoshat (Selection by York,
Mississippi, 1925), Delsta (Selection by York, Mississippi,
1925), Dixie (Selection by Arlington Experiment Farm,
1914), Dunfield, Easycook**, Ebony, Elton, Fuji**,
George Washington (Selection by Clapp, Virginia, 1921),
Georgian, Goku*, Habaro, Haberlandt**, Hahto*, Hakote*,
Harbinsoy (Selection by Arlington Experiment Farm,
1922), Hayseed, Herman (Selection by Herman, North
Carolina, 1915), Higan*, Hiro*, Hokkaido*, Hollybrook
(Selection by Wood, Virginia, 1902), Hongkong, Hoosier,
Hurrelbrink (Selection by Hurrelbrink, Illinois, 1902), Illini
(Selection by Woodworth, Illinois, 1921), Ilsoy (Selection
by Smith, Illinois, 1913), Ito San, Jogun*, Kanro*, Kingwa
(Selection by Garber, West Virginia, 1921), Kura*, Laredo,
Lexington (Selection by Arlington Experiment Farm,
1907), Mammoth Brown (Selection, North Carolina, date
unknown), Mammoth Yellow, Mamredo (Selection by York,
Mississippi, 1925), Manchu, Mandarin, Mandell (Selection
by Cutler, Indiana, 1926), Mansoy (Selection by Arlington
Experiment Farm, 1915), Medium Green, Merko, Midwest,
Mikado (Selection by Parsons, Indiana, 1905), Minsoy
(Introduction, from France, 1910), Monetta, Morse, Mukden
(Selection by Arlington Experiment Farm, 1920), Nanda*,
Nanking, Norredo (Selection by unknown person, date
unknown), Ogemaw (Selection by Evans, Michigan, 1902),
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Old Dominican, Oloxi (black seeded; Cross by Wilds, South
Carolina, date unknown), Osaya*, Otootan, Ozark, Palmetto,
Pee Dee (black seeded; Cross by Wilds, South Carolina,
date unknown), Peking (Selection by Arlington Experiment
Farm, 1907), Pine Dell Perfection (Selection by Grisenauer,
Virginia, date unknown), Pinpu, Rokusun*, Sato*, Scioto
(Selection by Park, Ohio, 1925), Shiro*, Sooty (Selection
by Arlington Experiment Farm, 1907), Sousei*, Southern
Prolific, Soysota (Introduction, from Italy, 1910), Suru**,
Tarheel Black, Toku**, Tokyo**, Virginia (Selection by
Arlington Experiment Farm, 1907), Waseda* (Selection by
Arlington Experiment Farm, 1907), White Biloxi (Selection
by York, Mississippi, 1925), Wilson, Wilson-Five (Selection
by Arlington Experiment Farm, 1912), Wisconsin Black
(Selection by Wisconsin Experiment Station, 1898), Yelredo
(Cross by Wilds, South Carolina, date unknown), Yokoten.
Note: This is the earliest document seen (June 2013) that
mentions the soybean varieties Agate, Oloxi, Pee Dee, or
Yelredo. It is also the earliest that describes the Haberlandt
as a “dry edible” soybean variety. Address: 1. Senior
Agronomist; 2. Assoc. Agronomist. Both: Div. of Forage
Crops and Diseases, Bureau of Plant Industry [USDA,
Washington, DC].

1661. Morse, W.J.; Cartter, J.L. 1937. Improvement in
soybeans: Methods in breeding (Document part). Yearbook
of Agriculture (USDA) p. 1154-89. For the year 1937. See p.
1164-68.
• Summary: “The soybean is normally a self-fertilized
plant, the flowers being perfect, producing both pollen
grains and ovules. The flowers are completely self-fertile, as
shown by experiments carried on by Piper and Morse (30)
at the Arlington Experiment Farm, Arlington, Virginia (near
Washington, D.C.), in 1909.”
Note 1. Flowers may be described as either perfect or
imperfect based on the presence of plant sexual reproductive
structures. A perfect flower is one in which both male and
female reproductive structures are present. Both androecium
(whorl of stamens) and gynoecium (whorl of carpels or
pistil) are located on the same flower.
Note 2. A flower has 7 parts:
1. Pistil. The pistil is considered the “female” part of a
flower because it produces seeds.
2. Petal. The petal is the colored part of the flower that
gives it a unique shape.
3. Stamen. The stamen is considered the “male” part of a
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flower because it produces the pollen.
4. Leaf.
5. Stem.
6. Receptacle.
7. Sepal. Collectively the sepals are called the calyx
(plural calyces).
“After varieties are selected or developed the grower
faces the problem of maintaining them as pure strains.
Commercial varieties of soybeans are in general relatively
pure because the plant is self fertilized. However, in a field
of a single variety one often finds more or less offtype plants.
Such mixtures may be brought about by careless methods of
planting and threshing, by natural crossing, and by mutation.
No natural crossing will result if mechanical mixtures are
avoided. Mutations rarely occur and therefore are not an
important factor. A variety can be kept relatively pure by
careful methods of planting and threshing and by roguing out
offtype plants.
“Natural and Artificial Crossing: Previous to 1907 it was
quite generally assumed that natural crossing in the soybean
did not occur. In that year oddly colored seeds were noted in
the variety rows and plots at the Arlington Experiment Farm,
and were selected by Piper and Morse (30). The progeny
of these seeds in 1908 showed segregation for various seed
and plant characters. In that year more than 100 single
plants of supposed hybrid origin were selected and most of
these broke up in the following year in simple Mendelian
proportions, indicating that they were natural hybrids. It is
often easy to detect hybrids by the peculiar coloration of the
seeds (fig. 7). Among the more striking colors are yellow
or green with narrow streaks or bands of black or brown
beginning usually at the hilum and extending over half or
more of the seed, or mainly centered about the hilum. Hybrid
plants are also often distinguished by the unusual form of the
pods near the tips of the branches. They are more swollen
and the seeds are more crowded than normal; the pods are
often thinner walled and much less pubescent, sometimes
being nearly smooth.
“Natural crossing in soybeans has been studied to some
extent by various investigators and it is quite generally
agreed that a limited amount does occur, but that it is much
less than 1 percent.
“Even this small amount of natural crossing undoubtedly
is responsible for many of the mixtures now occurring in
our standard varieties. The crossing is made possible by
the mechanical mixing of seed through careless methods
of planting and harvesting. After finishing with one variety,
the planters or harvesters are not thoroughly cleaned before
starting on another, so that the two varieties are mixed in the
same field. An excellent illustration of this is afforded by the
Mammoth Yellow variety now produced in eastern North
Carolina. For many years this was the only variety grown
in that section and it remained pure. As other varieties were
introduced, the Mammoth Yellow seed became more or less

mixed and it is now difficult to find fields without offtypes.
“Natural crossing in soybeans is undoubtedly brought
about by small insects. Thrips have been observed to be very
common in the soybean flowers at the Arlington Experiment
Farm. Bees and other insects have also been observed
working on soybean flowers. Studies by many investigators
at various places indicate that soybean plants growing in
contact with one another are more likely to be crossed than
plants separated by a few feet.
“Because the flower is very small and easily injured,
the work of making artificial crosses with the soybean is a
difficult and tedious operation. Under field conditions at the
Arlington Experiment Farm, Piper and Morse (31) made
successful crosses in about 20 percent of the operations.
In the greenhouse, where it is difficult to secure normal
behavior in the soybean plant in winter, no success has
thus far attended efforts to produce hybrids. Under winter
conditions, the plants are small and bear few flowers, which
do not develop and open normally and which apparently
become fertilized in the very early bud stage. Woodworth
(63), in crossing studies, found that soybean crosses can
be made in the greenhouse as well as in the field provided
artificial light is used. Light from 500-watt bulbs was used
in the early stages of plant growth to induce good vegetative
development, and then the light was shut off to induce
flowering. The percentage of successful crosses is said to
compare favorably with that ordinarily obtained under field
conditions.
“Crossing the flowers in the afternoon from 3 to 7
o’clock has given the best results, and it also has been
found best to emasculate and pollinate a flower the same
afternoon. Experience has shown that emasculation is the
most difficult part of the operation and must be performed
before the soybean flower has fully opened. All of the flower
buds should be removed from the raceme except those to
be crossed, and in these the purple or white of the corolla
must have appeared above the calyx. At this stage, the 10
anthers surrounding the stigma (fig. 8) are immature and may
easily be removed without bursting the pollen sacs. After
emasculation, pollination, is a relatively simple process, the
pollen being applied to the stigma at once. In collecting the
pollen for crossing, it is advisable to select well-developed
flowers just before they open or fresh-looking flowers that
have just opened. After the pollen has been applied, the
raceme should be enclosed in a small paper or cloth bag,
or a leaf may be pinned around it to protect the parts from
excessive evaporation.”
Figure 8 (p. 1168): Soybean flower and parts enlarged:
A, Front view; B, side view; C, parts of the corolla (a,
standard; b, wing; c, one of the keel petals); D, stamens; E,
pistil. Address: 1. Senior Agronomist; 2. Assoc. Agronomist.
Both: Div. of Forage Crops and Diseases, Bureau of Plant
Industry [USDA, Washington, DC].
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1662. Mumford, H.W. 1937. A year’s progress in solving
farm problems of Illinois. Illinois Agricultural Experiment
Station, Annual Report 49:1-331. For the year ended June 30,
1936.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crop investigations: Soybeans
are soil improvers if properly handled (p. 29-30; “Rising
importance of the soybean in Illinois agriculture is indicated
by the fat that more than 1,500,000 acres are now grown
annually in the state.” Best results for soil improvement
are secured when the entire crop is plowed under as green
manure. “The soybean definitely improves the tilth of
the soil. This tendency to loosen the soil makes it easy to
prepare a seedbed). Long-time studies guide expansion in
soybean crop (p. 30-31). Breeding may advance soybean
crop still further (p. 31-33). Inoculation studies further
growing of legumes (p. 33). Shrinkage of hay studied to
improve handling methods (p. 47-48; includes soybean hay).
Search for new crops and new outlets is continued (p. 64-65;
“Studies on the utilization of soybean oil for paint purposes
have been continued during the past year with gratifying
results”).
Livestock investigations: Further tests needed to
evaluate protein supplements (p. 66-67; incl. old-process
soybean oil meal and tankage). Lespedeza and soybean hays
put same gain on steers (p. 82-83). Soybeans much poorer
than yellow corn in vitamin A (p. 83). Soybean oil meal
found good protein feed for chicks (p. 120-21).
Entomology investigations: Distillate, soybean oil aid in
coddling moth control (p. 159-60).
Agricultural economics investigations: Part of increased
soybean demand may be permanent (p. 188-91; A graph
{Fig. 32} shows net U.S. soybean imports and domestic
production {including the bean equivalent of oil} from 1912
to 1936. The period from 1915 to 1921–during World War
I–was an era of imports; the peak year was 1918. Domestic
soybean production is shown as starting in 1922. The first
soybean exports were in 1932.
A bar chart {Fig. 33} shows “Factory consumption of
soybean oil in the United States for various major purposes”
from 1929 to 1936 estimate. The consumption rose rapidly
after 1934. Edible products accounted for about 50% of
the total, followed by {2} Miscellaneous inedible products,
{3} Paint, varnish & printing ink, and {4} linoleum and
oilcloth). Abnormal conditions back of 1935 soybean
expansion (p. 191-92; The main two conditions were the
more general distribution of soybeans in Illinois and the
greater concentration in the heaviest producing areas). Costs
of production rising with better farm prices (p. 193-94; Table
43 shows the cost of producing eight selected crops–incl.
soybeans, harvested with a combine–in East-Central Illinois
in 1933 and 1934). Costs of harvesting with combines were
low in 1935 (p. 194-96. A table includes data on soybeans).
Crop adjustment by farming type area is studied (p. 197-

300). Smaller combines make satisfactory records in tests (p.
230-32). New methods of drying grain and hay are tested (p.
233-36).
Horticultural investigations: Spring-plowed green
manure may lower truck yields (p. 267-68).
Home economics investigations: Studies of soybeans
as human food are continued (p. 294-97. “Soybeans as
green vegetables offer great promise as a food.” “During
the current year the Department of Agronomy has grown
and the Department of Home Economics has tested ninetyfive varieties for palatability and other factors. Part of these
have been vegetable, or edible types, so called because
they are used as food in the orient; the remainder have been
field types, accepted as being valuable for forage, seed, and
industrial purposes.” The “vegetable types 81044-1, 81780,
85666, 87615, and Higan Mame, and the field type, Illini,”
all have superior properties for food use. “It was a pleasing
coincidence that the varieties which were considered most
palatable also gave very high yields in the field”).
Note: This is the earliest document seen (April 2013)
that clearly distinguishes between “vegetable, or edible
types” of soybeans and “field types.” Address: Dean and
Director of the Station, Urbana, Illinois.
1663. Oloxi: New U.S. domestic soybean variety. Formerly
Coker’s Black Beauty. 1937. Seed color: Black, hilum black.
• Summary: Sources: Morse, W.J.; Cartter, J.L. 1937.
“Improvement in soybeans.” Yearbook of Agriculture
(USDA) p. 1154-89. For the year 1937. See p. 1188. Oloxi.
Origin: Cross by Wilds (name of breeder [G.J. Wilds of
Hartsville, SC]), South Carolina. Year: Unknown. Days to
mature: Unknown. Flower color: purple. Pubescence color:
tawny. Seed characters–Coat color: black. Germ color:
yellow. Hilum color: black. Seeds per pod: 2-3. Seeds per
pound: 4,100. Use: forage.
Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture
and varieties.” USDA Farmers’ Bulletin No. 1520 (Revised
ed.) 39 p. Nov. See p. 14. “Oloxi–A selection, formerly
Coker’s Black Beauty, developed from a cross of the Biloxi
and Otootan varieties by the Coker Pedigreed Seed Co.,
Hartsville, South Carolina. Maturity, 170 days; pubescence,
tawny; flowers, purple, appearing in 90 to 95 days; pods,
two- to three-seeded; seeds, black with black hilum, about
4,100 to the pound; germ, yellow; oil, 14.77 percent; protein,
44.88 percent.” Address: Hartsville, Couth Carolina.
1664. Pee Dee: New U.S. domestic soybean variety. 1937.
Seed color: Black.
• Summary: Sources: Morse, W.J.; Cartter, J.L. 1937.
“Improvement in soybeans.” Yearbook of Agriculture
(USDA) p. 1154-89. For the year 1937. See p. 1188. Pee
Dee. Origin: Cross by Wilds (name of breeder [G.J. Wilds of
Hartsville, SC]), South Carolina. Year: Unknown. Days to
mature: 145. Flower color: purple. Pubescence color: tawny.
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Seed characters–Coat color: black. Germ color: yellow.
Hilum color: black. Seeds per pod: 2-3. Seeds per pound:
5,000. Use: forage. Note: Pee Dee is the name of a river that
flows from North Carolina into South Carolina, and thence
into Winyah Bay.
Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture and
varieties.” USDA Farmers’ Bulletin No. 1520 (Revised ed.)
39 p. Nov. See p. 14. “Pee Dee–A selection, Coker’s No.
31-15, developed from a cross of the Laredo and Otootan
varieties by the Coker Pedigreed Seed Co., Hartsville,
South Carolina. Maturity, 145 days; pubescence, tawny;
flowers, purple, appearing in 85 to 90 days; pods, two- to
three-seeded; seeds, black with black hilum, about 5,100 to
the pound; germ, yellow; oil, 13.95 percent; protein, 43.28
percent.” Address: USA.
1665. Towle, R.S. 1937. Soybeans. University of Wyoming,
Sheridan Research and Extension Center, Annual Report.
• Summary: Seed for short rows of 16 varieties, and for a
larger seeding of 2 varieties, was furnished by the Division
of Forage Crops and Diseases [USDA]. All varieties, except
Kura and Bansei, of which the most seed was furnished,
matured some seed. Kura and Bansei both made a good
growth, but would have taken some time yet after October
1 (not damaged much by frost on September 25) to have
matured any seed. Six varieties were matured by August 24,
but all those varieties made only a short vegetative growth,
they shattered badly before it could be determined that they
were ripe enough to harvest, and could only be pulled, or
picked by hand. Other varieties ripening from September 4 to
23 produced fair amounts of seed and made a fair vegetative
growth. Macauley Manchu, a few plants of which were
ripe September 13, showed some promise for both seed and
forage. The stand of all varieties was too uneven for any
direct comparison of yields.”
The same report for subsequent years shows that
soybean varieties were tested each year from 1938 to 1950,
except for 1941 and 1949.
Note: This annual periodical has no formal title page.
R.S. Towle was Superintendent of the Sheridan Field Station
until 1945; he was replaced by Charles R. Hill in 1946. The
pages are not numbered until 1940. As of March 1990, 1
copy of these documents is located at the Sheridan station in
the superintendent’s office, and there may be another copy at
the agricultural college in Laramie, in the basement storage
room. Steven D. Knox at Torrington, Wyoming, sent these
documents to Soyfoods Center on 4 March 1991. He notes:
They contain the earliest evidence that I could find regarding
soybean production in Wyoming... After 1950 there is no
further mention of soybeans in the station notes. Similar
notes may have been kept at the Torrington Station, but
were probably discarded when the new facilities were built.
An old-timer named Leon Paules found these documents at
the Research and Extension Center. Superintendent Roger

Hybner (phone: 307-737-2415) knows where they are. The
Sheridan station started in 1916. Address: Superintendent,
Sheridan Field Station, Sheridan, Wyoming.
1666. Yelredo: New U.S. domestic soybean variety. 1937.
Seed color: Yellow (straw), hilum brown.
• Summary: Sources: Morse, W.J.; Cartter, J.L. 1937.
“Improvement in soybeans.” Yearbook of Agriculture
(USDA) p. 1154-89. For the year 1937. See p. 1189. Yelredo.
Origin: Cross by Wilds (name of breeder [G.J. Wilds of
Hartsville, SC]), South Carolina. Year: Unknown. Days to
mature: 165. Flower color: purple. Pubescence color: tawny.
Seed characters–Coat color: straw yellow. Germ color:
yellow. Hilum color: brown. Seeds per pod: 2-3. Seeds per
pound: 5,120. Use: grain or forage.
Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture
and varieties.” USDA Farmers’ Bulletin No. 1520 (Revised
ed.) 39 p. Nov. See p. 16. “Yelredo–A nonshattering
selection, Coker’s 319 [Coker 31-9], from a cross between
the Mammoth Yellow and Laredo varieties developed by
the Coker Pedigreed Seed Co., Hartsville, South Carolina.
Maturity, 165 days; pubescence, tawny; flowers, purple,
appearing in 90 to 95 days; pods, two- to three-seeded;
seeds, straw yellow with light-brown hilum, about 5,120 to
the pound; germ, yellow; oil, 18.12 percent; protein, 45.17
percent.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 18-19. Yelredo is in the USDA Germplasm
Collection. Maturity group: VIII. Year named or released:
1929 [sic, 1939]. Developer or sponsor: Coker Pedigreed
Seed Company, Hartsville, South Carolina. Literature: 11.
Source and other information: Selected from a natural cross
‘Mammoth Yellow’ x ‘Laredo’. Prior designation: Coker
319. Address: USA.
1667. Hartz, Jacob. 1937? Soybeans in the South. Paper
presented to farmers in Arkansas. 4 p. typescript. Undated.
Unpublished manuscript. 28 cm.
• Summary: This lecture, which has no date or title, was
almost certainly presented by Jacob Hartz in late 1937
or early 1938 (see L. Windish 1981, p. 94). It begins: “I
thought it would be interesting to relate the experience we
have had in the past thirteen years, in growing, marketing
and experimenting with various varieties of Soy Beans in
our section of the state, the Rice Belt. So we trust you will
excuse occasional personal references that will be made in
our talk.
“Being in the seed growing and marketing business, as
well as conducting a farm supply and equipment business,
it was only natural that we first acquaint ourselves with the
agricultural possibilities of Soy Beans in the territory that we
serve with our stores, which is strictly agricultural, and only
a few years ago was practically a one crop territory, rice.

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 783
“Because our Rice lands were becoming badly infested
with water grass and other noxious weeds, and our rice
production per acre was declining rapidly, my associates in
business and I could see the necessity of introducing a crop
that would not only clean up our rice lands, but would also
put fertility back into the soil, to try to build back our yield
per acre, to somewhere near where it was when our land was
first farmed in rice.
“This was in 1925 and Soy Beans were just beginning
to be recognized as a soil building crop in the United States,
and the possibilities for them as a commercial crop looked
good, so we decided to introduce Soy Beans as the crop for
our farmer customers and friends to adopt in cleaning up and
building up our worn out Rice Lands.
“We enlisted the support of our bank, they agreeing to
pay for twenty bushels of Laredo Soy Beans, we to distribute
them and follow up the results. We gave them away in lots of
one peck and one-half bushels to our key farmers. From this
small start in 1925 we have pushed the culture of Soy Beans
in the Rice Belt of Arkansas until the acreage has grown to
the point that in 1937 there were more than 60,000 acres
planted in our territory. From the start of this movement we
promised our farmers a cash market for all the Soy Beans
they would bring to us, in marketable condition and suitable
for seed purposes.
“We have truly lived up to this promise, and he results of
this program can be seen by the new seed plant and elevator
we have recently completed at a cost of about forty thousand
dollars. And our section is now considered a chief source of
supply for Soy Beans seed.
“We shipped the first Soy Beans to be used for
processing or milling purposes in June 1937, have already
shipped several cars for crushing this year, and at the present
time it looks like we will have 25 or more cars above seed
trade requirements.
“In my opinion, I see soy beans as one of the major
crops of the South in the next ten years. If you had been told
ten years ago that the United States would produce about
forty million bushels of Soy Beans in 1935, 29 million in
1936, and 40 million in 1937, you would have had a good
laugh, but this is what actually happened. You would still
have had a better laugh if anyone had even suggested that
soy beans would be traded in on the Chicago Board of Trade
in both spots and futures in 1936. Yet the fellow who dubbed
soy beans as being the infant of the 1936 commodity markets
was certainly right, as the new born babe is cutting wath [sic,
teeth?] for himself, at the present time.
“Our basis of prediction for soybeans being one of
the major coming crops of the South is based on three
fundamental facts: first the adaptability of the plant in all
cotton and corn growing sections of the South; second,
the recognized value of soybeans by the farmers as a land
builder and a forage crop; and, third, the cotton seed crushing
industry of the South is highly over-industrialized and is

clamoring for an auxiliary product to use in addition to
cotton seed, with which to keep their plants busy during their
slack periods. This situation will be more pronounced since
the Farm Bill was passed, curtailing the cotton acreage about
one third.
“My friend G.H. [George Heartsill] Banks, former
Director of our Rice Branch Experiment Station, refers to
Soybeans as being the triple threat crop of the legume plants:
first, as a soil builder, second, as a forage crop, and third,
as a grain crop. We will take up the merits of the plant in
their rotation. As a summer legume for soil building, we
believe most Southern Farmers will agree that the crop has
no superior and is better than most summer legumes. The
crop adapts itself to most every type of soil and will do well
wherever corn or cotton is grown.
“As a forage crop, we believe soy beans can be
produced cheaper per ton in the South than any other legume.
When the proper hay varieties are seeded, such as OTooTan
[Otootan] and Southern Laredos, yields of two to three and
one-half tons of hay per acre are being made, depending, of
course, upon the richness of the soil.
“In our opinion, however, the greatest possibility for
the crop in the South is as a grain producer. The farmers
of Illinois, Indiana and Iowa are finding soybeans very
profitable to grow on their very best and highest priced corn
land. These beans, as you know, are sold to the Soy Bean
crushing industry. This is a new industry that has sprung up
in the North in the past ten years, and in this connection, we
might say this industry is giving our cotton seed crushers
plenty of competition, which they would have been in better
shape to meet had they recognized the possibilities of Soy
Beans as an auxiliary crushing crop a decade ago.
“By encouraging the farmers of the South to go into
soybeans as a secondary money crop at that time, they
would now be in position to meet the soybean meal and oil
competition they are having, with the same product, which
has many more and varied uses than have cotton seed oil
and meal. when it is realized that the average amount of
lint cotton per acre produced in Arkansas and the South is
about 186 pounds, you can readily see the need of a rotation
crop, such as soy beans, to help rebuild and maintain the
productiveness of our soils.” Address: Stuttgart, Arkansas.
1668. Johnson, E.F. 1938. Re: Sending new soybean varieties
to Cuba. Letter to Ing. Antonio Portuondo, Agricultural
Experiment Station (Estacion Experimental Agronomica) at
Santiago de las Vegas, Cuba, Jan. 26. 1 p. [Spa]*
• Summary: “Soybean” Johnson, who went to Cuba on
vacation, is sending the experiment station 3 new soybean
varieties with pedigrees: Mandell, Macoupin, and Higan
Mame. Address: Purina Mills, St. Louis, Missouri.
1669. Bond, George. 1938. Excretion of nitrogenous
substances from leguminous root nodules: observations
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on soya bean (Open Access). Annals of Botany (London)
2(1):61-74. Jan. New Series. [16 ref]
• Summary: In Manchu soya beans, there was “no evidence
of the occurrence of appreciable excretion.
“This result was confirmed in other experiments in
which barley were grown in the same pots as soya beans.
There was no evidence whatever of uptake of nitrogen by the
barley plants.
“After giving due consideration to the possibility of
immediate reabsorption of the excretion having occurred
in the experiments depending analysis, and to that of nonavailability of the excretion in the mixed cultures, it is
concluded that in every probability there was no appreciable
excretion in these experiments.”
Note: In certain other legumes, excretion of nitrogenous
substances from the nodules into the substrate has been
demonstrated (Weiss 1949, p. 105). Address: PhD, Dep. of
Botany, Univ. of Glasgow.

1671. Culbertson, C.C.; Beard, F.J.; Hammond, W.E.;
Thomas, B.H. 1938. The influence of soybeans and soybean
oilmeal upon the gains, feed requirements and character of
the fat when fed to growing and fattening spring pigs on
rape pasture–II. A.H. Leaflet [Animal Husbandry], Iowa
Agricultural Experiment Station, Cooperative Extension
Service No. 155. 4 p. Feb.
• Summary: This is a mimeographed leaflet. Contents:
Introduction. The allotment and rations fed on good rape
pasture (includes cracked soybeans and soybean oilmeal).
The feeds and methods of feeding described (All feeds were
self fed. Manchu soybeans were used). The grades of certain
of the individual carcasses. Tables (1): Tankage, soybeans
and soybean oilmeal for growing and fattening pigs. (2)
Carcass firmness and grade (Tankage gives the hardest pork
{80.00}, but 5% soybeans and soybean oilmeal give the next
firmest {67.50% and 62.50%}). Address: Iowa Agric. Exp.
Station, Animal Husbandry Section, Ames, Iowa.

soja en Belgique [A soybean culture trial in Belgium].
Bulletin de l’Institut Agronomique et des Stations de
Recherches de Gembloux (Belgium) 7(1):5-13. Feb. [Fre;
dut; ger; eng]
• Summary: Prof. Damseaux (no citation given) has already
cultivated soybeans with the goal of seed production–but he
had little success. He concluded that in the average year, the
soybean would not mature seeds at Gembloux.
Only some of the 62 soybean varieties tested were able
to mature in Belgium. The yields of forage were fair but
the seed yields were very low. Table I gives the varieties
harvested in the vegetative state; there are 5 columns.
Soybean variety name. Country of origin. Date of harvest.
Number of plants harvested. Shortages (%). Average weight
per green plant (gm). Theoretical yield of green forage in
kg per ha (166,667 plants). From France: Yellow seeded
soybean from Vilmorin. Tokyo Dwarf Black from Vilmorin.
From USA: Mandarin. Illini. Mukden. Bansei. Dunfield.
From Argentina: Virginia. O-Too-Tan [Otootan]. Biloxi.
From Uruguay: Ednce [sic]. Tokyo. Laredo.
From Canada: A.K. (Harrow). Manchu. Mandarin.
O.G.C. No. 211
From Czechoslovakia: C. 141. C. 40. HnedaH’, var
roudnicka. CernaC.B., var. roudnicka. Yellow soybean, de
Schenck, Bruxelles. Sl.
From Germany: No. 2. No. 3. No. 4. No. 5. No. 6.
Table II gives varieties from which seeds were
harvested. There are 11 columns: Soybean variety name.
Seed color. Sate of harvest. Number of plants harvested.
Shortages (%). Number of pods per plant. Number of seeds
per pod. Weight of the seeds per plant (gm). Theoretical yield
in kg of seeds per ha (166,667 plants). Weight of 1000 seeds
(gm).
In this table, new countries of origin are: Poland, USSR.
Soybean varieties which gave a yield of more than 300
gm per green plant are (in descending order):
A.K. Harrow 397.4
Virginia 376.1
O-Too-Tan 375.8
Dunfield 368.4
Mandarin 362.3
Ednce 354.8
Tokyo 346.4
Cerna, roundnicka C.B. 342.7
C. 40 312.5
Of the varieties from which seeds were able to be
harvested, the three with the highest seeds yields per plant
(in gm) were:
Cerna C.F., var. roundnicka 10.4
Braunatna Wilenska 10.3
Amurskaya jaune 01 10.2. Address: Professeurs a
l’Institut agronomique.

1672. Journée, C.; Tilkin, F. 1938. Un essai de culture du

1673. University of Arkansas, College of Agriculture,

1670. Fred, E.B.; Wilson, P.W.; Wyss, O. 1938. Light
intensity and the nitrogen hunger period in the Manchu
soybean. Proceedings of the National Academy of Sciences,
USA 24(1):46-52. Jan. [3 ref]
• Summary: “Leguminous plants grown on a nitrogen-poor
substrate and dependent on the fixation of atmospheric
nitrogen for their supply of this element frequently exhibit
during this development a ‘period of nitrogen hunger.’ This
period occurs fairly early in the growth of the plant, when
the stores of nitrogen in the seed have been exhausted and
before the centers of fixation, the nodules, have developed
sufficiently to meet the ever-increasing demands of the plant
for nitrogen.” Address: Depts. of Agricultural Bacteriology
and Agricultural Chemistry, Univ. of Wisconsin.
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Agricultural Experiment Station, Data Sheet. 1938. Soybean
variety experiment, 1930 to 1938, inclusive. No. 1-38. Feb.
• Summary: “Since 1930 a commercial Soybean Variety
Experiment has been conducted on the Rice Branch
Experiment Station for the purpose of studying the yielding
ability, earliness, character of growth, and other factors of
importance in soybean production. The number of varieties
used in this experiment has varied from year to year,...”
“Leaders in bean production over a long period of years
include Mamloxi, White Biloxi, Delnoshat, Arksoy, Delsta,
Delta 6677, Mammoth Brown, Brown Biloxi, Laredo, and
Virginia. Varieties that have been studied three years that are
showing promise include Looney No. 3, Palmetto, No. 3908,
F.P.I. 95727, Mamatan [Mamotan], Georgian, Monetta, and
Creole. Macoupin, an extra early variety, has some promise
particularly on good land and where earliness is desired. Red
Tanner, tested for the first time in 1938, appears to produce
more beans per acre than Laredo and is about equal to this
variety in hay yield. The Otootan, a late, viney [viny], blackseeded variety, leads in tons of cured hay per acre. Laredo,
Chiquita, F.P.I. 71570 Pee Dee, and Barchet are heavy
yielding, fine-stemmed hay beans.”
Note: Dan T. Gray is Director of the experiment station.
This information was collected by the Federal Writers’
Project of the W.P.A. in Arkansas in the late 1930s and early
1940s. Address: Dep. of Agronomy, Fayetteville Arkansas;
Rice Branch Exp. Station, Stuttgart, Arkansas.
1674. Woodworth, C.M.; Williams, L.F. 1938. Recent studies
in the genetics of the soybean. J. of the American Society of
Agronomy 30(2):125-29. Feb. [4 ref]
• Summary: Contents: Introduction. New chlorophylldeficient types (“The y4 type is a yellowish-green type found
in F.P.I. 65388, a small-seeded brown bean”... The y3 type
is a greenish-yellow type first observed as a mutant in the
Wilson V [Wilson Five] variety”). New linkage relationships
(tawny vs. gray pubescence color; green seed coat vs. yellow
seed coat).
A figure shows a “Provisional soybean chromosome
map.” Contains 6 tables.
“Contribution from the Division of Plant Breeding,
Department of Agronomy, University of Illinois, Urbana,
Illinois, in cooperation with the U.S. Regional Soybean
Industrial Products Laboratory, U.S. Dept. of Agriculture.
Published with the approval of the Director of the
Experiment Station.” Address: 1. Chief in Plant Genetics,
Illinois Agric. Exp. Station; 2. Agent, Div. of Foreign Crops
and Diseases, Bureau of Plant Industry, USDA.
1675. Löbbe, Henrique. 1938. A soja [The soybean]. Boletim
do Ministerio da Agricultura, Rio de Janeiro 27(1-3):63-66.
Jan/March. English-language summary in Herbage Abstracts.
1939. 9(1-4):21. March. [Por]
• Summary: This article, published by the National

Department of Plant Industry, notes that soybean trials in
Brazil were initiated with Manchurian varieties in March
1921 at the Campo de Sementes de Sao Simao, in the state of
Sao Paulo. These were continued in 1927 with 48 varieties
from the USA, and a cross of two of the latter (Tarheel
Black x Aksarben) has given an agrotype, Artofi, with a very
high oil content. Ten years of agricultural experiments have
shown the climate and soil of Brazil to be exceptionally
well suited to the cultivation of soybeans. The Department
is ready to advise farmers to grow this crop. Address:
Assistente Chefe, Departamento Nacional da Producao
Vegetal, Servico de Fomento da Producao Vegetal.
1676. Larson, A.O.; Fisher, C.K. 1938. The bean weevil and
the southern cowpea weevil in California. USDA Technical
Bulletin No. 593. 71 p. April. See p. 10-11, 13-14. [98 ref]
• Summary: Table 2 shows that no weevils emerged from
Mammoth Yellow soybeans after they were exposed to
the larvae. No dead larvae were found within the seeds,
and no seeds were infested. “In some kinds of seeds
practically every larva becomes an adult weevil under
favorable conditions, but in other seeds, notably the
Windsor bean (Vicia faba), lima bean, and soybean, only a
very small percentage of the young larvae reach maturity”
(p. 11, 15). The authors have bred the southern cowpea
weevil repeatedly on more than 9 varieties of soybeans, 3
varieties of adsuki beans (Phaseolus angularis Willd.), etc.
Discusses Acanthoscelides obtectus, and the cowpea weevil,
Callosobruchus maculatus F. Address: 1. Entomologist,
Div. of Truck Crop and Garden Insect Investigations; 2.
asst. entomologist, Div. of Fruit Insect Investigations. Both:
Bureau of Entomology and Plant Quarantine.
1677. Stoa, T.E. 1938. Soybeans–Have they a place in N.
Dak. [North Dakota]? Suggestions to growers who may be
wanting to try soybeans on their farms for the first time.
North Dakota Agricultural Experiment Station, Agronomy
Mimeo. Circular No. 67. 3 p. April.
• Summary: Contents: Introduction. Soybeans for hay. How
to grow soybeans. This short circular discusses the place
of the crop and furnishes cultural directions. “Soybean
production on farms in North Dakota is relatively new.
Experiment Station tests which have been made show that
in order to produce ripe beans for market only the earliest
varieties can be used, and these may not always fully ripen
before fall frost. Growing season temperatures, length of
frost free period, and seasonal rainfall are factors that have
an important bearing on production of this crop in North
Dakota. Climatic conditions that favor corn production will
be favorable to soybeans, which means that soybeans will
have a better opportunity to do well and ripen in the southeastern counties than elsewhere in the state.
“Minsoy is the earliest yellow variety commercially
available, yields relatively good but grows rather short
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and bears pods near the ground, making it a little more
difficult to harvest efficiently. At Fargo, Minsoy usually
blossoms in late July or early August. From 6 to 8 weeks
more, depending upon the ripening temperature, are usually
required after blossoming to bring the crop to maturity.
Manitoba Brown is a few days earlier than Minsoy but
shatters readily. Wisconsin Black blossoms a few days later
than Minsoy and grows taller. Yellow beans have preference
on the market. Habaro and Mandarin, yellow beans, are
from a few to several days later than Minsoy, grow taller and
are satisfactory when they can ripen completely. Varieties
like Manchu and Illini are usually too late to ripen here.”
Address: Agronomist, Fargo.
1678. Andrews, W.B.; Gieger, M. 1938. Effect of variety
and stand of soybeans on relative yield and percentage of
total nitrogen in tops and roots. J. of the American Society of
Agronomy 30(5):434-37. May. [4 ref]
• Summary: “1. The varieties of soybeans studied fall into
two groups with respect to their root systems, namely, group
1, containing Laredo and Mamredo, which has about 9%
of the total weight and about 8% of the total nitrogen in
the roots; and group 2, containing Otootan, Biloxi, Delsta,
Mammoth Yellow, and Tanloxi, which has about 16% of
the total weight and about 15% of the total nitrogen in the
roots.” Address: 1. Assoc. Agronomist, Dep. of Agronomy,
Mississippi Agric. Exp. Station, State College, Mississippi.
1679. Beeson, K.E. 1938. Soybeans in Indiana. Indiana
(Purdue) Agricultural College, Extension Bulletin No. 231.
16 p. May. Revised in Feb. 1944 and 1955.
• Summary: Contents: Introduction. Uses.
Soil building. Green manure. Erosion.
Inoculation. Seed storage and selection.
Varieties. Yellow varieties: Richland,
Mandell, Dunfield, Illini, Manchu. Colored
soybeans. Bland and brown soybeans:
Kingwa, Wilson. Soil preparation and time
of seeding. Rate and method of seeding.
Cultivation. Harvesting for hay. Harvesting
for seed. Future (about 750,000 acres of
soybeans are grown each year in Indiana;
of these about half are harvested for
commercial uses).
“Summary: From a few thousand acres
grown in the State twenty-five years ago to
over three-quarters of a million acres grown
in l937 is the remarkable history of soybeans
which now rank as one of Indiana’s major
crops with an annual value of from fifteen
to twenty million dollars. Need for hay, and
demand for seed promoted the early acreage
expansion. The adaptation of the combined
harvester-thresher to corn belt conditions,

and the development of soybean oil mills made possible
the expansion of soybean acreage for cash crop purposes.
Soybean oilmeal, oil, and flour going into livestock feeding,
human food and industrial fields provide the outlets needed
for these soybean products.
“Soybean hay is equal to red clover in feeding value.
“Soybean oilmeal compares favorably with other
supplements of similar protein content in livestock rations.
“Soybeans are not as effective soil builders as clovers
because much less residue is left in the soil.
“Under most soil conditions, soybeans should be used as
a supplementary legume to clovers in the rotation.
“Yields of small grain are usually benefited by soybeans,
but should be liberally fertilized with phosphate and potash.
“With a good cover crop such as wheat or rye following
solid seeded soybeans, danger of erosion is not great.
“Seed should be inoculated until soil in the producing
field carries abundant inoculation as indicated by many
nodules clustered on the roots of the soybeans.
“Varieties should be selected according to the section of
the State in which they are to be grown and the use for which
they are intended.
“A seed bed prepared as for corn, with thorough weed
control practices both before and after planting, is essential
for success with soybeans.
“For maximum feeding value of the hay, the seed should
be well developed in the pod before harvest.
“Oil mills prefer yellow varieties that are rich in both oil
and protein.”
Photos show: (1) A farmer in a field of soybeans, seated
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on a cultivator, pulled by two horses. “Cultivating soybeans
while weeds are in the ‘white’ is essential to weed control,
and helps struggling soybean plants through a crusted soil.
The rotary hoe is extensively used by growers. Cultivation
from shortly after seeding until soybeans are ten to twelve
inches high may be practiced.
(2) A farmer seated on a plow pulled by 5-6 mules in a
large field of soybeans. “A crop of soybeans plowed under
for green manure leaves as much nitrogen per acre as a good
crop of clover.”
(3) A farmer inoculating soybeans, standing with a
shovel in the back of his truck. “Inoculation should be
carried on for seed for each field until roots are covered with
an abundance of nodules.”
(4) Two farmers, one standing and one seated on a rig,
each pulled by a team of mules or horses. “Soybeans require
a thoroughly prepared seed bed.”
(5) Many piles of soybeans in a field. “Soybeans for hay
are widely used. Approximately half of the soybean acreage
annually is used for this purpose.
(6) “A combined harvester-thresher is extensively used
by farmers who produce soybeans as a cash crop.” Address:
Div. of Agronomy.
1680. Illington: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1938.
• Summary: Sources: Woodruff, Sybil; Klaas, Helen. 1938.
“A study of soybean varieties with reference to their use as
food.” Illinois Agric. Exp. Station, Bulletin No. 443. p. 42167. May. See p. 466. Illington–In the green stage, it was rated
Fair in 1935 and Good in 1936. In the dry stage, it was rated
Good in 1935 and Very Good in 1936. Its flavor was not very
good.
Lloyd, J.W.; Burlison, W.L. 1939. “Eighteen varieties
of edible soybeans: Their adaptability, acceptability, culture
and characteristics.” Illinois Agric. Exp. Station, Bulletin
No. 453. p. 385-439. March. See p. 394-97, 413, 425.
Morse, W.J. 1941. “Shanghaied... a super food.” Soybean
Digest. July. p. 4-5, 10. See p. 5. Illington is an early variety,
maturing in 101-110 days.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 12-13. Illington is in the USDA Germplasm
Collection. Maturity group: III. Year named or released:
1938. Developer or sponsor: Illinois AES (Agric. Exp.
Station). Literature: 09, 10. Source and other information:
From Japan to the Illinois AES (Agric. Exp. Station) by
1938. Prior designation: None. Address: USA.
1681. Imperial: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1938. Seed color:
Yellow (straw), hilum pale.
• Summary: Sources: Woodruff, Sybil; Klaas, Helen. 1938.
“A study of soybean varieties with reference to their use as

food.” Illinois Agric. Exp. Station, Bulletin No. 443. p. 42167. May. Concerning Imperial (formerly No. 81780)–See
p. 430, 432, 440, 445-46, 458. It is a late-maturing variety.
In 1935 the date for best use was Sept. 16, and in 1936 it
was Sept. 21. A color photo shows the pods and beans (both
green and dry) (p. 432). Its overall rating for food use was
very good. Its field score was 90 in 1935 and 80 in 1937.
Its crop yield was medium in 1935 and high in 1936.–In the
green stage (p. 459), it was rated Very Good in 1935 and
1936.
Morse, W.J. 1938. “Edible varieties of soybeans.”
Proceedings of the American Soybean Assoc. p. 30-33. A
table (p. 32) shows: F.P.I. No.: 81780. Days to ripen: 125.
Seed color: Straw yellow. Hilum: Pale. Seeds per lb: 1,920.
Oil and protein content (moisture-free basis): 19.88% and
41.19%. Use: Dry edible or green vegetable.
Lloyd, J.W.; Burlison, W.L. 1939. “Eighteen varieties
of edible soybeans: Their adaptability, acceptability, culture
and characteristics.” Illinois Agric. Exp. Station, Bulletin No.
453. p. 385-439. March. See p. 394-97, 413, 425.
Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture and
varieties.” USDA Farmers’ Bulletin No. 1520 (Revised ed.)
39 p. Nov. See p. 11. “Imperial–Introduced under F.P.I. No.
81780, native name, ‘Tsurunoko,’ from Kotoni, Hokkaido,
Japan, in 1929. Maturity, about 125 days; pubescence, gray;
flowers, purple, appearing in 50 to 55 days; pods, twoseeded; seeds, straw yellow with pale hilum, about 1,920 to
the pound; germ, yellow; oil, 19.88 percent; protein, 41.19
percent. This variety makes an excellent green shelled bean
and may be used as a dry edible bean.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 12-13. Imperial is in the USDA Germplasm
Collection. Maturity group: IV. Year named or released:
1939. Developer or sponsor: USDA. Literature: 11. Source
and other information: ‘Tsurunoko’ from the Hokushu ES
(Experiment Station), Kotoni, Hokkaido, Japan, in 1929.
Prior designation: PI 81780. Address: USA.
1682. Tortoise Egg: New U.S. domestic soybean variety.
Large-seeded and/or vegetable-type soybean. 1938.
• Summary: Sources: Woodruff, Sybil; Klaas, Helen. 1938.
“A study of soybean varieties with reference to their use as
food.” Illinois Agric. Exp. Station, Bulletin No. 443. p. 42167. May. See p. 466. In the green stage, it was rated Fair in
1936. Its color, texture, and flavor were not very good.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 18-19. Tortoise Egg is in the USDA
Germplasm Collection. Maturity group: I. Year named or
released: 1938. Developer or sponsor: Illinois AES (Agric.
Exp. Station). Literature: 09. Source and other information:
From Japan to the Illinois AES by 1938. Prior designation:
None. Address: USA.
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1683. Willomi: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1938. Seed color:
Yellow (straw), hilum pale-brown.
• Summary: Sources: Woodruff, Sybil; Klaas, Helen. 1938.
“A study of soybean varieties with reference to their use as
food.” Illinois Agric. Exp. Station, Bulletin No. 443. p. 42167. May. See p. 430, 440, 445-46, 458. Willomi (Formerly
#81044-1) was studied in 1934, 1935, and 1936. Its overall
rating for food use was very good. Its field score was 98 in
1935 and 80 in 1937. Its crop yield was high in 1935 and
medium in 1936.–In the green stage (p. 458), it was rated
Good in 1934, Good in 1935, and Very Good in 1936.
Morse, W.J. 1938. “Edible varieties of soybeans.”
Proceedings of the American Soybean Assoc. p. 30-33. A
table (p. 32) shows: F.P.I. No.: 81044-1. Days to ripen: 115.
Seed color: Straw yellow. Hilum: Brown. Seeds per lb:
1,312. Oil and protein content (moisture-free basis): 18.31%
and 44.63%. Use: Dry edible or green vegetable.
Lloyd, J.W.; Burlison, W.L. 1939. “Eighteen varieties
of edible soybeans: Their adaptability, acceptability, culture
and characteristics.” Illinois Agric. Exp. Station, Bulletin No.
453. p. 385-439. March. See p. 394-97, 413, 423-24.
Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture
and varieties.” USDA Farmers’ Bulletin No. 1520 (Revised
ed.) 39 p. Nov. See p. 16. “Willomi–Selection (810441) made in 1931 at Arlington Farm [Virginia] from F.P.I.
No. 81044, native name, ‘Akita Daizu,’ introduced from
Hakodate, Hokkaido, Japan, in 1929. Maturity, about 115
days; pubescence, gray; flowers, purple, appearing in 50 to
55 days; pods, two- to three-seeds; seeds, straw yellow with
pale-brown hilum, about 1,312 to the pound; germ, yellow;
oil, 18.31 percent; protein, 44.63 percent.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 18-19. Willomi is in the USDA Germplasm
Collection. Maturity group: III. Year named or released:
1939. Developer or sponsor: USDA. Literature: 11. Source
and other information: ‘Akita Daizu’ from Hakodate,
Hokkaido, Japan, in 1929 [subline B was separated in 1967
at Urbana]. Prior designation: PI 81044-1. Address: USA.
1684. Woodruff, Sybil; Klaas, Helen. 1938. A study of
soybean varieties with reference to their use as food. Illinois
Agricultural Experiment Station, Bulletin No. 443. p. 421-67.
May. [39 ref]
• Summary: Contents: Place of soybeans in the diet. Green
soybeans: General appearance, season for use, sugar content,
method of cooking for palatability tests. Mature soybeans:
General appearance, method of cooking for palatability
tests. Rating the soybeans for quality: Judging the cooked
soybeans (“Both green and mature cooked soybeans were
judged for quality...”), field ratings and crop yields. Varieties
having superior qualities. Chemical analyses of soybeans:

Methods used, discussion of results, chemical values of
soybean oil. Experiments in preserving green soybeans:
Freezing preserved fresh qualities, canned beans lost fresh
qualities, drying holds some promise. Soybean flours
compared. Summary. Literature cited. Appendix: Detailed
ratings of green and dry soybeans in Illinois tests.
“Because of the unique nutritive value of soybeans and
the rapidly increasing acreage of them grown in the United
States for farm and industrial purposes, the possibility of
their becoming a more important food in the American
diet has for some years been an interesting conjecture.
One problem has been to ascertain which among the most
promising varieties might prove acceptable to the American
palate. This study, extending over the three crop years 1934,
1935, and 1936, was a step in this direction.
From a group of 466 vegetable and field types,
seventeen have been selected by the authors as having
the greatest promise for edible use... Six of the seventeen
varieties showed special merit, and it is the belief of the
writers that any of them might easily be accepted for table
use by the American public. These are Funk Delicious,
Hokkaido, Imperial, Jogun, Willomi, and F.P.I. 97155.” “The
six varieties ranked ‘very good’ were all large yellow-colored
beans when they reached the dry mature stage.”
Tables: 1. Percentage composition of soybeans and some
competing foods (p. 427; Figures for green shelled soybeans,
mature dry soybeans, and soybean flour are given). 2. Dates
at which eighteen varieties of soybeans were at suitable
green stage for use as food (p. 430; The varieties are divided
by maturity date into very early {Giant Green}, early {Fuji,
Hokkaido, Bansei}, intermediate {Willomi, Jogun}, and late
{Funk Delicious, Illington, Higan, 81780 = Imperial}. Date
for best use ranges from Aug. 26 to Sept. 21).
3. Decrease in percentage of total sugars in green
soybeans stored in pods at room temperature (p. 431;
Moisture free basis. Figures given for two varieties
{Hokkaido and Illini}, which were gathered at the same time
in the morning. The sugar content of Hokkaido decreased
more slowly than did that of Illini. At 0-1 hour the Hokkaido
variety contained 16.44% total sugars, compared with
15.25% for Illini. After 4 hours the Hokkaido contained
93.0% as much, after 24 hours 63.5% as much, after 48
hours 67.7% as much, and after 72 hours 47.4% as much).
4. Seventeen varieties of soybeans chosen for their superior
qualities for food use (p. 440; Those rated in the highest
group are Willomi, Imperial, Hokkaido, Jogun, Funk
Delicious).
5. Percentage composition of twelve varieties of shelled
green soybeans, each at a suitable stage of maturity for food
use (p. 443; Protein content {as-is basis} averages 12.25%,
and ranges from 10.78 to 13.42). 6. Changes in percentage
composition of green soybeans as they matured: Data on five
varieties (p. 445). Sugars decreased with maturation.
7. Percentage composition of mature soybean son
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the basis of 7 percent moisture content: Data on fourteen
varieties (p. 446). 8. Ash analysis of soybeans reported in the
literature (p. 447).
9. Quality of frozen green Hokkaido soybeans as
affected by conditions of handling (p. 450; Best treatment:
Blanched in the pods for 2 minutes, precooked for 30
seconds after hulling, and prefrozen 20 hours before entering
freezer storage). 10. Detailed ratings of 466 green and dry
soybeans in Illinois tests, 1936-36 (p. 456-67). Named
varieties: Fuji (seed color was muddy green when mature),
Bansei, Kura (black saddle marking), Willomi, Imperial,
Hokkaido, Jogun, A.K. 125*, A.K. 126*, Black Eyebrow,
Cayuga, Chestnut, Columbia, Dunfield, Early Indiana
Laredo, Easycook, Ebony, Ebony sel. [selection] Stein,
Ebony sel. 18*, Funk Delicious, Funman, Giant Green,
Guelph, Haberlandt, Hamilton, Harbinsoy, Higan, Hong
Kong, Hurrelbrink, Illington, Illini, Ilsoy, Ito San, Kingwa,
Leonard, Lexington, Macoupin, Mammoth Yellow, Manchu,
Manchu (Thomas), Manchu (Wisconsin), Manchuria 13-177,
Manchuria 24026, Mandarin, Mansoy (has a distinct black
hilum), Midunk, Midwest, Morse, Morse 230*, Mukden,
Peking, Tortoise Egg, Virginia, Wilson V [Wilson-Five],
Wisconsin Black. * = Numbered by the Plant Breeding
division of the Department of Agronomy, Univ. of Illinois.
Photos show: (1) Green soybeans photographed (full
page, color) on Sept. 11, 1936. Varieties: Imperial, Hokkaido
(one of the largest vegetable types with which the authors
have worked), Jogun. Left to right: Pods, beans as they come
in the pods, shelled beans with green color intensified by
cooking, mature beans (p. 432). (2) Mature soybeans of three
varieties compared with navy beans. F.P.I. 85666 (Hokkaido)
is the largest bean in the photograph, Illini, a field type, is
the smallest. The top row is dry beans, the bottom is soaked
beans. “Almost spherical when dry, soybeans swell to an
elongated, somewhat flattened shape when soaked in water”
(p. 434).
Note 1. This is the earliest document seen (Nov. 2020)
that mentions the soybean varieties Illington, Imperial,
Tortoise Egg, or Willomi.
Note 2. This is the 2nd earliest English-language
document seen (April 2013) that uses the term “field types,”
which are contrasted with “vegetable types” of soybeans.
Address: Agric. Exp. Station, Univ. of Illinois.
1685. News Gazette (Champaign, Illinois). 1938. Scientific
farming is rule on Riegel farms: Tractors–busy day and
night–do all field work now; Raising much corn, soybeans
for seed. June 5.
• Summary: W.E. Riegel of Tolono is one of Champaign
County’s most extensive farmers, known throughout the
country for his large-scale farming for corn, soy beans,
and wheat. This year, for the first time, he is using solely
mechanical power (no horses) to farm his 1,287 acres. In
addition to his Tolono acreage, Riegel, with F.D. Lewis. a

Tolono banker, owns four other farms that are located in
other parts of the state and are operated under the tenant
farming system. Another farm in Saline county and one in
Indiana are also owned by Riegel.
Riegel was born at Harrisburg, Illinois. He graduated
from the University of Illinois College of Agriculture in the
class of 1909. He then returned to farming in Harrisburg,
but in 1913 moved to his present farm. The degree of Master
Farmer was conferred on Riegel by the Prairie Farmer
for being one of the nation’s leading agriculturists. The
three Riegel children (Robert, Ruth, and Catherine) are all
graduates of Tolono community high school. He is presently
planting soybeans and each tractor is pulling a tandem disc
with a drill attached behind it. His two tractors are planting
150 acres of soybeans every 24 hours. Riegel grows Mandel
variety soybeans, originated at Purdue Univ. by Dr. Cutler.
This spring Riegel is planting 480 acres in soybeans; most
will be sold through local elevators but some will go to seed
companies. Mandel is derived from the Manchu, so popular
in Champaign county. Last year Riegel sold two carloads of
Mandel seed to the Funk Brothers Seed Co.
Farming on this Tolono farm is a big job and about
seven families live in homes about the farm and do the work.
The 18 horses on the Riegel farm used to do much of the
plowing, but today they are used only for hauling machinery,
seed, and feed about the farm.
Photos show: (1) Riegel, seated in overalls and a hat,
inspecting Mandel soybeans held in his two cupped hands.
(2) A tractor pulling two discs followed by a planter (drill).
Source: University of Illinois, Alumni Morgue File
(Record Series 26/4/1) for William Riegel.
1686. Ridgway, Frank. 1938. Day by day story of the
experimental farms: Soy beans for table. Chicago Daily
Tribune. June 15. p. 24.
• Summary: “Five varieties of the vegetable type of soy
beans to be raised for sale are being planted on the Tribune’s
Du Page county farm this week.” They are Bansei, Jogun,
Shiro, Fuji, and Funk’s Delicious. The original seed for the
first 4 varieties was brought to the USA by W.J. Morse who
is in charge of the USDA’s soy bean investigations. Note: Du
Page County is just west of Chicago; it lies along the west
border of Cook County, whose county seat is Chicago.
“Vegetable varieties of soy beans have been successfully
grown in the farm’s test plots during the last two years. They
have been found to be valuable additions to the home and
truck garden.” The beans, which resemble lima beans, are
picked green when they are easily shelled.
“Make tasty dishes: To pave the way for this undertaking
the [Tribune’s] farm manager, working in coöperation with
Chicago [Illinois] hotels, restaurants, grills, and tea rooms,
made table tests of the soy beans raised in the test plots at
the farm last summer. Chefs and customers in many of these
public eating houses were enthusiastic about the beans. They
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were relished when cooked the same way as old fashioned
butter beans or lima beans are prepared.” They can also be
served “baked, sauted [sautéed] in butter, succotash style,
chili con carne, and candied.”
1687. Borthwick, H.A.; Parker, M.W. 1938. Influence of
photoperiods upon the differentiation of meristems and
the blossoming of Biloxi soy beans. Botanical Gazette
99(4):825-39. June. [4 ref]
• Summary: “Photoperiodism, discovered by Garner
and Allard in 1920, has attracted the attention of many
investigators who have attempted to find a physiological
explanation of the results observed.”
In recent papers, Garner and Murneek have (separately)
given extensive reviews of the literature. Murneek and
Gomez (1936) and Murneek (1937) recognize that while
many data have been gathered describing the physiological
processes accompanying change of photoperiod, the causes
of the reaction are still unknown.
The authors conclude that flower primordia are initiated
in photoperiodically sensitive plants in response to a stimulus
received by the leaves and transmitted to the growing plant.
Address: 1. Morphologist; 2. Assoc. physiologist. Both: U.S.
Horticultural Station, Beltsville, Maryland.
1688. Andrews, W.B. 1938. The response of soybeans to
sources of nitrogen in the field. J. of the American Society of
Agronomy 30(9):779-86. Sept. [14 ref]
• Summary: “Summary and Conclusions: There are ten
numbered conclusions, starting with: The response of
soybeans to sources of nitrogen was determined in the field
with inoculated and uninoculated Biloxi soybeans on limed
and unlimed soil. Yields and nitrogen determinations were
made. The yields and nitrogen content data indicate that the
production of carbohydrates was at a high level. The data
may be summarized as follows:
“1. Nitrate of soda and urea were superior to ammonium
sulfate and cyanamid in the production of soybeans and
increased the nitrogen content of the soybeans on unlimed
soil.
“2. On limed soil ammonium sulfate was almost equal to
urea and nitrate of soda as a source of nitrogen for soybeans.
“3. Cyanamid was decidedly inferior to nitrate of soda,
urea, and ammonium sulfate as a source of nitrogen for
soybeans on limed soil.
“4. Lime increased the yield of soybeans where
ammonium sulfate was applied and decreased it where urea,
cyanamid, and nitrate of soda were used.” Address: Assoc.
Agronomist, Dep. of Agronomy, Mississippi Agric. Exp.
Station, State College, Mississippi.
1689. Aoda: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1938. Seed color:
Green, hilum light brown.

• Summary: Sources: Morse, W.J. 1938. “Edible varieties
of soybeans.” Proceedings of the American Soybean Assoc.
p. 30-33. See p. 32. Variety: Aoda. F.P.I. No.: 81043. Days
to ripen: 140. Seed color: Green. Hilum: Brown. Seed per
pound: 1424. Oil and protein content (moisture-free basis):
18.53% and 41.04%. Use: Green vegetable.
Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture
and varieties.” USDA Farmers’ Bulletin No. 1520 (Revised
ed.) 39 p. Nov. See p. 8. “Aoda–Introduced under F.P.I. No.
81043, ‘Ao Daizu,’ from Hakodate, Japan, in 1929. A green
seeded variety said to be used as a green vegetable bean
because of its excellent flavor. Maturity, about 140 days;
pubescence, gray; flowers, purple, appearing in 65 to 70
days; pods, two-seeded; seeds, green with light-brown hilum,
about 1,424 to the pound; germ, green; oil 18.53 percent;
protein 41.04 percent (on a moisture free basis).”
Soybean Digest. 1941. “Seed directory. Feb. p. 12.
Sources of soybean seeds are listed by type–”Field varieties”
and “edible varieties.” Aoda, one of the six “edible varieties,”
is now being sold in the USA by “Soybean” Johnson, 1151
Claytonia Terrace, Richmond Heights, Missouri.
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 8-9. Aoda is in the USDA Germplasm
Collection. Maturity group: IV. Year named or released:
1939. Developer or sponsor: USDA. Literature: 11.
Source and other information: ‘Ao Daizu’ from Hakodate,
Hokkaido, Japan, in 1929. Prior designation: PI 81043.
1690. Borthwick, H.A.; Parker, M.W. 1938. Effectiveness of
photoperiodic treatments of plants of different age. Botanical
Gazette 100(1):245-49. Sept. [3 ref]
• Summary: “In the present investigation the Biloxi soy
bean, which is very responsive photoperiodically, was used.
Critical morphological examinations were made of the fresh
material before and after short day treatments.”
“Other data, which will be published later, show
definitely that the response of the Biloxi soy bean to
photoperiodic treatment is mainly an expression of the
stimuli to which the leaves have been subjected.” Address:
1. Morphologist; 2. Physiologist. Both: U.S. Horticultural
Station, Beltsville, Maryland.
1691. Briscoe, Charles F.; Andrews, W.B. 1938. Effect
of strains of nodule bacteria and lime on the response of
soybeans to artificial inoculation. J. of the American Society
of Agronomy 30(9):711-19. Sept. [14 ref]
• Summary: “The response of Mammoth Yellow and
Laredo soybeans to a good and to a poor strain of soybean
bacteria was determined in the field on limed and unlimed
soil. Sixteen strains of good soybean nodule bacteria and
two strains of cowpea root nodule bacteria were obtained
from different sections of the country and used to inoculate
Mammoth Yellow soybeans in the field on limed and
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unlimed soil.” In the latter test, there were six replications of
each treatment. Conclusions:
1. There were large variations in the response of
Mammoth Yellow and Laredo soybeans to the different
strains of nodule bacteria.
2. Isolation of strains of nodule bacteria best suited to
the different soybean varieties is much more important than
trying to place soybeans in the cowpea cross inoculation
groups.
3. Strains of soybean root nodule bacteria isolated
locally seem to give better results than strains obtained from
areas with different climates.
4. There is considerable variation in the lime
requirement of different strains of soybean Rhizobia.
Therefore many different factors must be considered to
obtain optimum soybean yields.
Note: This is the earliest document seen (July 2018) that
contains the word “Rhizobia” (regardless of capitalization).
Address: 1. Bacteriologist; 2. Assoc. Agronomist. Both: Dep.
of Agronomy (Soils Div.), Mississippi Agric. Exp. Station,
State College, Mississippi.
1692. Morse, W.J. 1938. Edible varieties of soybeans.
Proceedings of the American Soybean Association p. 3033. 18th annual meeting. Held 12-14 Sept. at Wooster and
Columbus, Ohio.
• Summary: “Although the soybean had attracted attention at
various times as an article of food in the United States, it was
not until the World War [World War I], when a cheap source
of protein was being sought, that the soybean was really
considered seriously as an article of diet for Americans. The
dried beans were prepared in many ways but owing to the
time required for cooking, the peculiar taste, and improper
methods of processing, soybean products were not generally
accepted. During this period cooking tests were conducted
with all of the varieties and introductions then available in
an attempt to find varieties lacking the unpleasant bean taste
and which would cook quickly. Only two such varieties were
found–the Easycook and Hahto. Some progress was made in
getting people to eat these varieties...”
“Oriental varieties of soybeans are distinguished
not only according to seed and plant characters but also
according to use, such as for curd [tofu], sprouts, green
vegetables, roasted beans, and numerous other food products.
Attempts to obtain suitable edible varieties from oriental
countries through correspondence met with but little success.
During agricultural exploration work in the Orient from
1929 to 1931, many varieties of soybeans were found in
Japan and Chosen [Korea] which were used solely as green
shelled or dry edible beans. These edible types, ranging in
maturity from 75 to 145 days, have been under test for the
past six years at various experiment stations throughout the
United States.” In addition, “extensive investigations of the
cooking qualities and composition of the green shelled and

dry edible beans have been made by various Departments
of Home Economics. Many of these varieties were judged
much superior to the commercial varieties in flavor, texture,
and ease of cooking. Moreover, tests indicate that the flour
from most of the edible varieties has a better flavor than
the available commercial soybean flours... Thirty-one of
the varieties introduced as edible beans have been found
sufficiently promising to be assigned varietal names, shown
in table 1, and have been distributed into those regions to
which they seem especially adapted. Although the supply of
seed of these varieties at present is quite limited, seed stocks
are being increased rapidly at several experiment stations and
by various growers to meet the growing demand for edible
soybeans... Both the green (immature) and dry beans contain
much more fat and protein and less carbohydrates than other
leguminous seeds. Few naturally occurring foods are as rich
in protein as soybeans... The soybean is also a good source
of some of the mineral elements, containing more calcium
and phosphorus than any of the cereals and excelling most
foods as a source of available iron. Because of the alkaline
elements in soybeans, they belong to the class of alkaliforming foods.
Table 1, titled “Characteristics of edible varieties of
soybeans” (p. 32) lists the following 31 varieties: Agate,
Aoda, Bansei, Chame, Chusei, Easycook, Fuji, Funk
Delicious, Goku (the smallest bean in this table; 3,216 seeds/
lb), Haberlandt, Hahto (the second largest bean; 1,250 seeds/
lb), Hakote, Higan, Hiro, Hokkaido (the largest bean; 1,232
seeds/lb), Imperial, Jogun, Kanro, Kura, Nanda, Osaya,
Rokusun, Sato, Shiro, Sioux (the next to smallest bean in this
table; 3,000 seeds/lb), Sousei, Suru, Toku, Tokyo, Waseda,
Willomi. For each variety the table shows: F.P.I. number,
number of days to ripen, seed color (green, straw yellow,
olive yellow, brown, black), hilum color (brown, black,
pale), seeds per pound, oil content and protein content (% on
moisture-free basis), and use (green vegetable, or dry edible).
“Some commercial concerns are now canning the green
beans and at the Illinois Agricultural Experiment Station
attempts to preserve green soybeans with freezing storage
methods have been very successful.
“Extensive nutritional studies revealing the unique
dietary value of the soybean and its products during recent
years have had much to do with the rapid and growing
popularity of the soybean as a food.”
Note: This is the earliest document seen (Nov. 2020)
that mentions the soybean varieties Aoda or Sioux. Address:
Bureau of Plant Industry, USDA, Washington, DC.
1693. Nitragin Company, Inc. (The). 1938. Select efficient
strains of bacteria for soybean inoculation (Ad). Proceedings
of the American Soybean Association p. 63.
• Summary: A full-page black-and-white ad. “Dependable
since 1898.” A photo shows Laredo soybeans inoculated with
single strains of soybean bacteria, grown in washed sterilized
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sand. Address: Milwaukee, Wisconsin.
1694. Rodrigo, P.A. 1938. Acclimatization of soybean in the
Philippines. I. Philippine J. of Agriculture 9(3):223-52. July/
Sept. Plus 6 plates on unnumbered pages at end. [13 ref]
• Summary: “Work on the acclimatization of the soybean,
Glycine max M., was started by the then Bureau of
Agriculture (now Bureau of Plant Industry) in 1911, and as
early as 1915 by the College of Agriculture in Los Baños.
From 1911 to 1932, about 100 varieties from various
countries have been introduced and tested by the former
institution. The present work, however, the results of which
are being presented in this paper, was begun in May, 1935,
and is still in progress.”
When the Bureau of Plant Industry first launched its
drive on crop diversification in about 1931, the soybean
was chosen as one of the crops to study, in part because
the Philippines imports over 500,000 pesos worth of
soybeans and soy products each year. “The successful
production of soybean in the Philippines would not only
prove agriculturally beneficial, it would also bring a decided
improvement in the diet of our people, the soybean being
considered one of the ‘most complete and natural foods
known to the human race.’”
“The soybean is not really a new crop in the Philippines,
although it is practically unknown to the farming public.
Some even advance the theory that it is indigenous to the
Philippines, but the more common belief is that it must
have been introduced here during the early Spanish times,
perhaps, by Chinese immigrants. This belief is strengthened
by the lack of any wild species or form of soybean in the
Islands and by the existence of only a single naturalized
variety, the Ami, which is claimed to have been grown in the
province of Batangas from time immemorial...
“The data presented in this article include results
obtained from cultures started in May, 1933 to June, 1937.
All the tests were conducted in plot cultures at the Central
Experiment Station, Malate, Manila.”
The plates show different soybean varieties growing in
the Philippines. The first five show soybean plants; the last
shows soybean seeds, with their relative sizes and shapes.
The names of the varieties that produced these seeds are:
American Black, Ami, Cayuga, Chinese, Dunfield, Furisode,
Hakubi, Head Green, Illini, Kachin, Kingwa, Macoupin,
Manchu, Manchuria, Manchuria Type 13-177, Mandarin,
Mandell, Mamloxi, Mamredo, Midwest, Mis 2 Behrum, Miss
28 E.B. Str. 3910, Miss 33 Dixi, Nanking, Nanksoy, Otamaao, Otama-ao Str. 2, Otama-ao Str. 3, Penagype, Scioto,
Seaweed, Type 117, Type 65379, Yellow Biloxi Hybrid,
Yellow Biloxi Small.
A French-language translation appeared in Revue
Internationale du Soja 1(1):35-37 (1941). Address:
Horticulture Section, Bureau of Plant Industry, Manila.

1695. Sioux: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1938. Seed color:
Yellow (olive), hilum black.
• Summary: Sources: Morse, W.J. 1938. “Edible varieties of
soybeans.” Proceedings of the American Soybean Assoc. p.
30-33. See p. 32. Variety: Sioux. F.P.I. No.: 81021. Days to
ripen: 85. Seed color: Olive yellow. Hilum: Black. Seeds per
pound: 3,000. Oil and protein content (moisture-free basis):
15.69% and 50.22%. Use: Dry edible or green vegetable.
Morse, W.J.; Cartter, J.L. 1939. “Soybeans: Culture and
varieties.” USDA Farmers’ Bulletin No. 1520 (Revised ed.)
39 p. Nov. See p. 15. “Sioux–Introduced under F.P.I. No.
81021, native name, ‘Aoshiro Eda Mame,’ from Sapporo,
Hokkaido, Japan, in 1929. An early greenish-yellow variety
said to be used as a green vegetable bean. Maturity, about 85
days; pubescence, tawny; flowers, purple, appearing in 30 to
35 days; pods, two-seeded; seeds, olive yellow with black
hilum, about 3,000 to the pound; germ, yellow; oil, 15.69
percent; protein, 50.22 percent.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 16-17. Sioux is in the USDA Germplasm
Collection. Maturity group: 000. Year named or released:
1939. Developer or sponsor: USDA. Literature: 11. Source
and other information: ‘Aoshiro Eda Mame’ from Sapporo,
Hokkaido, Japan, in 1929. Prior designation: PI 81021.
Address: USA.
1696. Wiggans, R.G. 1938. Soybeans in the Northeast
(Continued–Document part II). Proceedings of the American
Soybean Association p. 33-37. 18th annual meeting. Held 1214 Sept. at Wooster and Columbus, Ohio.
• Summary: (Continued): “Varieties adapted to the
environment and the purpose for which the crop is to be
grown are essential to satisfactory results with soybeans as
with other crops. With the diversity of climatic conditions
in the area assigned for discussion, a wide range of varieties
is to be expected, and this is just the situation. Beginning in
the southern portion, varieties for grain are similar to those
in the central areas of production with Manchu, Dunfield,
Illini, Mansoy, and Harbinsoy playing an important role.
Farther north these same and other varieties in the same class
of maturity become suitable for forage purposes and earlier
varieties, such as Early Manchu, O.A.C. 211, Cayuga, Early
Brown, and others, must be employed as grain producers.
New varieties better adapted and higher producing must
be found for the northern areas if soybeans for grain are to
become highly important. Selection within existing stocks,
a more thorough and continuous search for and introduction
of new sorts, and hybridization of present varieties offers a
promising field of research.
“The utilization of soybeans in the Northeast probably
interests this group more than any other. It is a live question
as to whether or not the increase in production of soybeans
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for grain will be sufficient to influence the volume of
soybean meal shipped into the area. The Northeast offers
an important, if not the main, outlet for soybean meal from
this and regions farther to the west and south. The price of
proteins is a vital one to the dairy and poultry farmer in our
region. Anything he can, do to reduce his cost of production
will be highly acceptable. For many years he has been using
soybeans in a limited way as a crop to increase his supply
of legume forage. Now comes the question of producing
a home-grown high-protein concentrate to be mixed with
other home-grown feeds. The economics of this question is a
subject in itself and can well be discussed in this paper.
“Soybeans in the Northeast produced as hay, particularly
as an emergency crop, as a soiling crop, or as silage either
alone or with corn, are increasing in usefulness. This has
little influence on general soybean production, except to offer
an outlet for a certain amount of seed from the central areas
of production. The varieties generally suitable for the above
uses in the Northeast are the ones best suited for grain in the
central producing sections.
“The increase in the use of soybeans for such purposes
is well illustrated by the increased sales of two important
seed distributors in the northeast. A considerable percentage
of the increase is due to the increased use of soybeans with
corn for silage in New York. I am of the opinion that this
practice will continue to increase. Time prevents a discussion
of this particular problem.
“Soybeans for grain in the Northeast is a speculative
feature. Not only is there an appeal for the production of
a home-grown high-protein crop but the farmer is looking
for a cash crop, even as farmers have always looked for
such crops. The tremendous increases in production in the
past few years in the corn belt and the unlimited amount of
publicity given the subject has tended to bring this question
to the mind of every farmer in the area. Furthermore, it has
aroused to some extent the large processors and to a greater
extent prospective small processors in the possibility of
plants for processing locally grown seed. Just how this will
work itself out remains a question. The production of early
maturing varieties is on the increase for seed distribution and
for local grinding as a home-grown protein concentrate, with
a limited amount of surplus seed going to processors that
happen to be located for other reasons within a reasonable
distance. In this connection I might mention one farmer in
the New York area who is growing 205 acres this year and
distributed 1500 bushels of seed to his neighbors this past
spring.
“This rather general discussion of points of importance
in considering the subject of soybeans for the Northeast leads
to only general conclusions, which may be summarized in
the following statements: Interest in the crop is decidedly on
the increase.
“For satisfactory production, special attention must be
given to the cultural needs of the crop.

“The use of soybeans for forage will continue to have a
minor place in the agriculture of the Northeast. Their use for
this purpose may be expected to increase to a degree.
“The widespread use of soybeans as a grain crop awaits
the introduction of suitable varieties and the possibilities of
suitable means of disposal of the entire crop, or at least the
surplus part of the crop.
“Climatic conditions probably preclude, or at least
handicap to a high degree, any considerable production of
this crop in the Northeast.”
See also Wiggans 1937. “Soybeans in the northeast.”
Address: Cornell Univ.
1697. Black, M.A.; Woodcock, J.W. 1938. Soya beans in
New Zealand. Question of economic value examined. New
Zealand J. of Agriculture 57(4):293-95. Oct. 20.
• Summary: “Both from a commercial and an agricultural
point of view the growing of soya beans is not an economic
proposition in this country.” The article attempts to answer
3 questions: 1. For what purposes are soya beans grown in
other countries? 2. For what purposes might they be grown
in New Zealand? 3. What is the experience of growing soya
beans in New Zealand? Concerning the latter, it is reasonably
certain that, outside the maize-growing areas, satisfactory
yields cannot be relied upon. Temperature is clearly the
controlling factor. In Palmerston North in 1935-36 the
average yield of the 6 best varieties was 35.1 bushels. The
next year the average temperature dropped about 4 degrees
and the yield dropped to 9.2 bushels of very low-grade seed.
For the past 3 seasons the Fields Division of the
Department of Agriculture and the Agronomy Division of
Plant Research Bureau have collaborated in 15 field trials
with soya beans. The locations of the trials and descriptions
of the plots are given. Two to three trials were conducted
each year. In 1935-36 the best yields came from Early
Yellow (45 bushels/acre) and OAC (42 bu/a); in 1936-37
from Henry Ford (20.9) and Manchu (Ottawa; 20.8); in
1937-38 from Early Yellow (41.2) and Mandarin (40.4 bu/
acre). Address: 1. Crop Ecologist, Plant Research Bureau; 2.
Crop Experimentalist, Dep. of Agriculture.
1698. Dollear, F.G.; Krauczunas, P.; Markley, K.S. 1938.
Composition of a soybean oil of abnormally low iodine
number [102.9]. Oil and Soap 15(10):263-64. Oct. [5 ref]
• Summary: Soybean oil from Dunfield soybeans (grown
at Columbia, Missouri in 1936) was found to have an
iodine number of 101.6. As far as the authors know, this is
the lowest iodine number ever recorded for an American
cultivated variety of grain-type soybean. This oil appears
to contain a higher percentage of oleic acid and a lower
percentage of linoleic and linolenic acids than do normal
soybean oils.
Note: This is the earliest English-language document
seen (Nov. 2020) that contains the term “grain- type” or
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“grain-type soybean,” which it uses in contrast to “vegetabletype” soybeans. Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
1699. Hayward, J.W. 1938. The proteins of soybeans and
soybean oil meal. In: Soybean Nutritional Research Council,
ed. 1938. The Composition and Nutritive Properties of
Soybeans and Soybean Oil Meal; A Literature Review.
Chicago: SNRC. 62 p. See p. 12-21. Oct. [41 ref]
• Summary: Contents: Amount of protein in soybeans and
soybean oil meal and factors affecting same (Varieties:
Manchu, Dunfield, Mandarin, Illini, Peking, Mukden, Illinois
T 117, F.P.I. 54563-3, Scioto). Types of protein in soybeans
and soybean oil meal. Amino acid content of the proteins
in soybeans and soybean oil meal. Nutritive value of the
proteins of soybeans and soybean oil meal. Effect of storage
on soybean protein. Industrial uses of soybean protein: Glue,
adhesive and sizing materials, plastics, water paint, foundry
cores, artificial wool, whipping flours.
“Amount of Protein in Soybeans and Soybean Oil Meal
and Factors Affecting Same: Soybeans available in this
country and in other countries exhibit a wide variation in
protein content, this variation being due to several factors.
In the first place, soybeans grown in a single locality show
a marked varietal difference in protein content. Piper and
Morse (1) state that the principal varieties in the United
States may vary from 34.1% to 46.9% in this respect.
Cartter and Milner (2) of the U.S. Regional Soybean
Industrial Products Laboratory at Urbana, whose extensive
investigations of the composition of soybeans are still in
progress, have reported the following analysis of soybeans to
indicate the variation with change of variety [table 1]:
Manchu 45.99%
Dunfield * 43.95%
Mandarin 45.54%
Illini 44.48%
Peking 43.68%
Mukden 6.31%
Dunfield ** 42.07%
Illinois T 117 43.20%
F.P.I. 54563-3 44.63%
Scioto 3.73%
* Seed from Illinois Experiment Station.
** Seed from Purdue Experiment Station [Indiana].
“An individual variety grown in a single location may
also vary considerably from year to year. O’Kelly and Gieger
(3) found that the Laredo and Mammoth Yellow varieties
analyzed for protein as follows over a period of several years
(from 1925 to 1932; table 2):
Laredo ranged from 35.55% to 40.67% protein
Mammoth Yellow ranged from 39.91% to 44.64 protein
A given variety will also vary considerably in protein
content from one locality to another. Webster and Kiltz (4)
list the following results for four varieties of soybeans grown

in different places in Oklahoma in 1931 [table 3]:
The variety Chiquita contained 42.50% protein in Craig
County but 46.56% in Stillwater Co.
The variety Dixie contained 43.13% protein in Craig
County but 46.82% in Stillwater Co.
The variety Virginia contained 40.00% protein in Craig
County but 44.06% in Stillwater Co.
The variety Laredo contained 35.00% protein in Craig
County but 47.50% in Stillwater Co. This latter variation is
probably closely associated with the influence of varying
environmental conditions, such as climate (including
rainfall), soil type, fertilizer applied, etc. It has been stated
(5) that soybeans grown in Manchuria and the United States
are richer in protein than those grown in Germany, and
further, that application of phosphatic fertilizers likewise
favors protein formation. Inoculation of the soil may have a
profound effect. For instance, a 16% increase in the protein
content of soybeans grown on inoculated areas over those
grown on uninoculated soil has been reported by Smith and
Robison (6) who obtained the following results [table 4]:
Ogemaw, not inoculated had 8.08% moisture and
35.39% protein
Ogemaw, inoculated had 8.88% moisture and 42.20%
protein
Medium Green, not inoculated had 8.12% moisture and
31.23% protein
Medium Green, inoculated had 8.80% moisture and
36.45% protein
“There is apparently (7) a relationship between the
quantity of rainfall and the protein content of soybeans, the
lower rainfall tending to produce a higher protein content.
After a certain stage in the maturation process, soybean
seeds (3) decline in protein content, but this change is due to
decomposition of nitrogen free extract rather than a decrease
in the absolute quantity of protein. Likewise, decayed or
damaged beans show a higher protein content. There is also
some indication (8) of an inverse relationship between the oil
content and the protein content of soybeans.
“The amount of protein in soybean oil meal will
naturally depend upon the protein content of the soybeans
used in processing, but in general the bulk of the soybeans
that are processed in this country consist of only a few
varieties, grown principally in the Corn Belt States. When
these soybeans are all pooled together, the processor finds
that the soybeans do not vary a great deal in protein content
from one pressing to another. There is, however, a slight
difference in protein content between the New Process
[solvent] and Old Process soybean oil meals. In fact, the
processors employing the solvent method of oil extraction
(New Process) have found it possible to safely guarantee
44% of protein in their soybean oil meal; whereas 41%
has been the usual guarantee for hydraulic or expeller (Old
Process) soybean oil meal (9). Types of Protein in Soybeans
and Soybean Oil Meal:
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“Osborne and Campbell (10) proposed the name
of glycinin for one of the globulin types of protein they
obtained from soybeans. They considered it the principal
protein, making up about 80 to 90% of the total crude protein
contained in soybeans. They also isolated a more soluble
globulin which resembled phaseolin in composition and,
as far as they could ascertain, it was similar to phaseolin
in reaction. They obtained an albumin-like proteid which
they termed legumelin, and they estimated it made up about
1.5% of the total protein of the soybean. In addition to
these proteins, they isolated a small quantity of proteose.
Some of these proteins are listed below with their average
composition [table 5]:
Jones and Csonka (11) obtained five protein fractions
from soybeans by fractional precipitation at definite
concentrations of ammonium sulfate within a range of 33
to 70% of saturation. In order to determine which fraction
represented glycinin, a salt extract of soybean meal was
dialyzed. From the protein fraction which precipitated,
two globulins were separated. One was precipitated from a
10% salt (NaCl) solution by ammonium sulfate at 55% of
saturation and did not coagulate even at boiling temperatures.
This fraction was called glycinin since its properties agreed
with those given by Osborne and Campbell for glycinin.
“Amino Acid Content of the Proteins in Soybeans and
Soybean Oil Meal: Osborne and Clapp (12) in their analyses
of glycinin, the principal protein of the soybeans, found the
content of amino acids was similar to the values reported for
casein, the principal protein of milk. Csonka and Jones (13)
analyzed the chief protein (glycinin) from seeds of several
varieties of soybeans and found them to differ considerably
in amino acid content with the greatest variations occurring
in cystine content (a low value of .74% for the Illini variety
and a high value of 1.45% for the Manchu soybean). Csonka
and Jones (14) were the first investigators to report on some
of the amino acids contained in the whole (non protein
extracted) defatted soybean oil meal. Again cystine was
found to be the most variable amino acid for the various
varieties tested. Values ranged from .287% for the Illini up to
.491% for the Herman variety. However, these investigators
did not believe we needed to fear a quantitative deficiency of
cystine in any of the common varieties of soybeans or in the
meal made from these varieties. Hamilton, et al. (15), Nollau
(16) and Mashino (17) give figures on their determination
of the nitrogen distribution of soybean protein using the Van
Slyke method.
“We have listed below for comparison the amino acids
of the chief soybean protein, glycinin, and the amino acids of
casein, the principal protein of milk:” [table 6].
“*We refer you to the second edition (1934) of
Fundamentals of Dairy Science by L.A. Rogers and others,
for literature references covering all but one of the above
values on amino acids in casein. Nutritive Value of Proteins
of Soybeans and Soybean Oil Meal:

“Osborne and Mendel (19), Vestal and Shrewsbury (20),
Shrewsbury, Vestal, and Hauge (21), Hayward, Steenbock,
and Bohstedt (22) found that raw soybeans when fed to rats
as the sole or principal source of protein in an otherwise
complete ration did not support appreciable growth.
However, normal growth resulted when they fed soybeans
which had been previously cooked. Vestal and Shrewsbury
(20), Shrewsbury, Vestal, and Hauge (21), and Robison (23)
reported similar results with pigs. Mitchell and Villegas
(24), Mitchell and Smuts (25), and McCollum, Simmonds,
and Parsons (26) reported experimental evidence in support
of the fact that the raw soybean contains a protein of low
nutritive value. Mitchell and Smuts (25) and Shrewsbury
and Bratzler (27) claimed that the low nutritive value of the
protein of raw soybeans was due to a deficiency of the amino
acid cystine.” Continued. Address: USA.
1700. Hayward, J.W. 1938. The proteins of soybeans and
soybean oil meal (Continued–Document part II). In: Soybean
Nutritional Research Council, ed. 1938. The Composition
and Nutritive Properties of Soybeans and Soybean Oil Meal;
A Literature Review. Chicago: SNRC. 62 p. See p. 12-21.
Oct. [41 ref]
• Summary: (Continued): “Although it was common
knowledge that the soybean was heated in all the commercial
methods of oil extraction (solvent or New Process, expeller
and hydraulic or Old Process methods), little attention had
been given to the effect the different amounts of heat used
had upon the nutritive value of the protein in the soybean oil
meals previous to investigations conducted at the University
of Wisconsin. From the results of this work, reported by
Hayward, Steenbock, and Bohstedt (22) it can be concluded
that a most satisfactory soybean oil meal in terms of protein
efficiency and all-round feeding properties, can be produced
by each of the three methods of oil extraction. Some of the
principal points of interest are contained in the following
excerpt from their first article:
“’Raw soy beans were found to contain protein of low
nutritive value as determined by the grams of growth per
grain of protein eaten. Commercial soy bean oil meals such
as the expeller meal processed at low temperatures, 105ºC.
for 2 minutes or the hydraulic meal cooked at 82ºC. for 90
minutes contained proteins similar in nutritive value to the
raw soy beans. On the other hand, commercial soy bean
oil meals which had been prepared at medium and high
temperatures such as expeller meals processed at 112 to 130
and 140 to 150ºC. for 2½ minutes or hydraulic meals cooked
at 105 and 121ºC. for 90 minutes contained proteins which
had about twice the nutritive value of the raw soybeans or
low temperature meals... Heating the extracted soy beans at
98ºC. for 15 minutes, as in the commercial solvent method
of oil extraction, was also found to be an effective method of
heat treatment...’
“These investigators also conducted metabolism trials
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and found that heating the raw soybean to a high temperature
in the expeller method of oil extraction caused an increase
in the digestibility and biological value of the protein. In
one set of metabolism trials the values for digestibility
and biological values of the protein were corrected for
endogenous nitrogen with the following results:” [table 7].
Raw soybeans: Coefficient of digestibility of protein:
85%, Biological value of protein: 41%.
High temperature Expeller pressed soybean oil meal:
Coefficient of digestibility of protein: 87%, Biological value
of protein: 51%.
“It should be appreciated that experimental diets used
in the metabolism trials at the University of Wisconsin
contained the soybean and soybean oil meal proteins at
approximately an 18 per cent level, and therefore the results
are not directly comparable with those obtained on soybeans
when fed at a protein level of about 10 per cent as reported
by Mitchell and Villegas (24); nor are they comparable with
the reported biological values of the proteins in many foods
and feedstuffs where the material was tested at 5 to 10 per
cent levels of protein.
“The results reported for the growth and metabolism
trials at the University of Wisconsin suggested that the
application of heat to the raw soybean caused an increase
in availability of certain fractions of the protein molecule.
After experimentation with such supplements as casein
and the amino acid, l-cystine, Hayward, Steenbock, and
Bohstedt (28) concluded in their second paper that heating
of the soybean caused such a phenomenal increase in the
biological value of its protein largely because the heat caused
the methionine-cystine fraction of the protein to become
available.
“Investigators at Cornell University conducted a long
series of metabolism trials with chicks to determine the
relative protein efficiency of the many feeding materials
available for use in poultry rations. In their first paper,
Wilgus, Norris, and Heuser (29) reported values of 89 and 85
for the relative protein efficiency of expeller and hydraulic
soybean oil meals which were of unknown temperature
history. These workers later secured samples of the different
kinds of soybean oil meals with known temperature histories
and samples of the respective soybeans from investigators at
the University of Wisconsin.
Wilgus, Norris, and Heuser (30) have reported the
following relative protein efficiency values for these soybean
materials” [table 8]:
This table shows that for Expeller, hydraulic, and solvent
extracted soybean oil meal, a longer temperature and time,
generally gives a higher relative protein efficiency. Solvent
extraction gives the highest relative protein efficiency: 92.
“The following chart summarizing the relative protein
efficiency values for various feedstuffs as reported by
Wilgus, Norris, and Heuser (29, 30), indicates that a properly
cooked soybean oil meal is superior to many commonly

used supplements in protein efficiency [and it is often less
expensive]:
The supplements with the highest relative protein
efficiency are:
Casein 100%
Dried skim milk 100%
White fish meal 104%
Sardine fish meal 98%
Soybean oil meal (expeller) 92%
Menhaden fish meal 91%
Meat scraps 82%.
“It was also at Cornell University that Turk, Morrison,
and Maynard (31) conducted metabolism trials with lambs
to determine the nutritive value of the protein in corn gluten
meal, linseed meal, and soybean oil meal. They reported
that the average coefficients of apparent digestibility of the
proteins were 67% for soybean oil meal, 66.3% for corn
gluten meal, and 63.3% for linseed meal.
“The lambs were more efficient in storing protein from
the soybean oil meal ration than from either of the other
rations. The average percentage of protein intake stored was
33.8 for soybean oil meal, 26.5 for corn gluten meal, and
26.7 for linseed meal. The biological values obtained were
slightly but significantly in favor of the soybean oil meal
proteins. They were 72.8 for soybean oil meal, 65.7 for corn
gluten meal, and 67.7 for linseed meal. These investigators
concluded that the proteins of soybean oil meal were superior
to the proteins of linseed meal and corn gluten meal.
“A great deal has been written and said (5) indicating
that the proteins of soybeans and soybean products are
of exceptionally high order in human nutrition. These
statements have been made in most cases following
observations of racial habit rather than on the basis of any
scientifically controlled feeding experiments. We do find,
however, that Kung and Fang (32) have conducted nitrogen
metabolism trials with preschool children comparing the
proteins of soybeans to the proteins of cow’s milk. The
results of their experiments showed no marked difference for
the children studied in the protein utilization of mixed diets
when supplemented with soybean milk or cow’s milk.
“Since we have spoken of the value of soybean protein
in the human diet, it may be of interest to review some of
the results of experiments with the protein of soybean flour
when blended with the proteins of some of our common
foodstuffs. Johns and Finks (33) reported the following from
experiments on rats:
“’1. Bread made with a mixture of 25 parts of soybean
flour and 75 parts of wheat flour contained a protein mixture
and water soluble vitamins adequate for normal growth. A
similar bread containing 15 parts of soybean flour and 85
parts of wheat flour likewise furnished adequate proteins and
water soluble vitamins for normal growth.
“’2. These mixtures of the soybean and wheat proteins
were found two or three times more efficient than the
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proteins from wheat alone.’
“Kon and Markuze (34) in their experimental studies
on the effect of soya-wheat and wheat-rye bread on growth,
came to the conclusion that a supplementary relationship
exists between proteins of white wheat flour and soya
bean flour; also that there is a strong indication that a
supplementary relationship exists between the proteins of rye
flour and of soybean flour.
“For further references on the value of soybeans in
human nutrition, the reader is referred to the article of
Horvath (35) on this subject.”
“Industrial Uses of Soybean Protein: Considerable
interest has been manifest in this country relating to the uses
of specially prepared soybean oil meal or flour for products
of industry. In most cases, these uses depend primarily
upon a protein contained in the meal or flour. Some of the
industrial uses frequently mentioned for the soybean oil meal
or flours and isolated soybean protein are as follows:
1. Glue (37)
2. Adhesive and Sizing Materials (38; Bowden 1937)
3. Plastics (39; Boyer 1938)
4. Water Paint (39)
5. Foundry Cores (39)
6. Artificial Wool (39)
7. Whipping Flours (40)
“For those interested in a review and bibliography
on this subject, we refer you to the recent publication by
Horvath” (41). Address: USA.
1701. Hunter, J.E. 1938. The general analysis of soybean oil
meal. In: Soybean Nutritional Research Council, ed. 1938.
The Composition and Nutritive Properties of Soybeans and
Soybean Oil Meal; A Literature Review. Chicago: SNRC. 62
p. See p. 10-11. Oct. [5 ref]
• Summary: “Soybean oil meal has long been recognized as
a valuable feed for livestock. Soybean oil meal is valuable
because of its protein of high biological value, its fat content
(Meissl and Boecker {1} in their studies found soybean oil
meal to contain no free fatty acids and to consist almost
entirely of neutral triglycerides), its impressive list of
carbohydrate materials, its inorganic constituents, its vitamin
content, and its content of phosphatides and enzymes.
“Volumes have been written on the analysis of soybean
seeds. The composition of soybean oil meal has been
generally quite closely standardized, the fat content of the
meal being the chief variant. The fat content varies somewhat
with the processes of manufacture, the expeller and hydraulic
meals containing more fat than solvent processed meal.
Morrison (2) gives the general composition of soybeans and
soybean oil meal as follows:”
Table 1 gives the composition of soybeans, soybean oil
meal made by hydraulic or expeller process, and soybean oil
meal made by the solvent extraction process.
“Morrison also presents the following mineral and

fertilizing values:”
Table 2 gives the calcium, phosphorus, nitrogen, and
potash content of soybean meal made by the three different
processes described above.
“Piper and Morse (3) in a series of analyses showing the
composition of Old Process soy cake and meals, indicate the
following variation in composition” [table 3]:
Moisture–from 7.59 to 17.37%
Protein–from 40.56 to 44.65%
Fat–from 5.04 to 8.77%
N.F.E.–from 21.2 to 34.04%
Ash–from 4.90 to 6.59%
Fiber–from 3.58 to 6.95%
Note: N.F.E. is “nitrogen free extract” which is
carbohydrates, not including fiber.
“It must be remembered that these figures from Piper
and Morse were from determinations made prior to 1923,
and undoubtedly show a much wider variation than can be
found today.
“An interesting table showing the moisture, protein,
ether extract, and ash content of soybeans and soybean oil
meal is given by Wilgus, Norris, and Heuser (4) as follows:
Table 4 (the largest of the 4) is based on has 8 columns:
(1) Sample No.: there are 9 samples. (2). Process: using
the Expeller, hydraulic, and solvent extraction process. (3)
Soybean material: Either soybeans or oil meal. (4) Per cent
moisture. (5) Per cent protein. (6) Per cent ether extract. (7)
Per cent ash. (8) Soybean variety: Illini, Manchu, and Black
Ebony–plus some mixtures of two of these.
“The soybean contains several enzymes. Piper and
Morse (3) cite references to investigations reporting the
presence of urease, diastase, lipase, peroxidase, and a
protease of the peptoclastic type. Frey and Schultz (5)
indicate that a bleaching enzyme is present in the soybean
which makes it an especially valuable agent for bleaching
carotene in wheat flour. Heating the soybean above 50ºC.
inactivates this enzyme, however, and it is therefore not
present in properly-cooked soybean oil meal.” Address:
USA.
1702. Kishlar, Lamar. 1938. The composition of soybean
oil. In: Soybean Nutritional Research Council, ed. 1938.
The Composition and Nutritive Properties of Soybeans and
Soybean Oil Meal; A Literature Review. Chicago: SNRC. 62
p. See p. 22-27. Oct. [23 ref]
• Summary: Tables: (1) NSPA specifications for crude
soybean oil: iodine number (130 minimum). Unsaponifiable
matter 1.5% max. Free fatty acids 1.5% max. Moisture and
volatile matter at 105ºC 0.3%. Break (Modified Gardner
method) 0.60%.
(2) Nine varieties of soybeans tested by Jamieson,
Baughman and McKinney (1933) and 7 constants for each.
(3) Composition of the fatty acids of extracted oil from
Dunfield and Illini soybeans.
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(4) Fatty acid composition of various soybean oils
compiled from available literature. Address: USA.
1703. Park, Malcolm; Fernando, M. 1938. A further
experiment on soya inoculation in Ceylon. Tropical
Agriculturist (The) (Peradeniya, Ceylon) 91(4):201-07. Oct.
[6 ref]
• Summary: “In a previous paper, the writers (Park and
Fernando, 1937) recorded the results of preliminary tests
of the nitrogen-fixing efficiency of strains of Rhizobium
japonicum Kirch.” In this new experiment, five inoculation
treatments, viz., inoculations with four strains of R.
japonicum and an uninoculated control were combined with
two varieties of soybean. Three of the strains were received
through the courtesy of Dr. H.J. Toxopeus, Agricultural
Experiment Station, Buitenzorg [Bogor, Java, in today’s
Indonesia]; they had been isolated from soybean plants
grown in soils of different types in Middle, Eastern, and
Western Java. Another strain came from Wisconsin via
England.
The two varieties of soya were: (1) A large-seeded
variety akin to Mammoth Yellow, and (2) a small, yellowseeded variety originating from Poona, India.
The large-seeded variety did not respond to inoculation,
whereas the small-seeded reacted markedly. Chemical
analyses of the seeds of the small-seeded soybeans that were
harvested from the different plots showed distinct differences
in the nitrogen content as a result of inoculation. Address:
1. Acting Deputy Director of Agriculture; 2. Research
Probationer in Plant Pathology.
1704. Whiteman, Elizabeth Fuller; Keyt, Ellen Kingsley.
1938. Soybeans for the table. USDA Leaflet No. 166. 6 p.
Oct.
• Summary: Contents: Introduction. Food value of soybeans
and their products. Soybeans as a green vegetable. Dry
soybeans (Recipes: Soybean casserole {with “2 cups cooked
soybeans, chopped”}, Chile con carne with soybeans.
Soybean souffle {with “3 cups soybean pulp” [sieved or
ground cooked soybeans]}. Salted soybeans {“they are good
fried in deep fat and salted to serve like salted nuts”}).
Soybean sprouts. Soybean milk and “mash” [okara]
(Recipes: Soybean milk sour. Soybean macaroons (with
cooked soybean mash)). Soybean curd (Recipes: Vegetable
chowder with soybean curd. Chop suey with soybean curd
and bean sprouts). Soybean flour.
Concerning “Dry soybeans” (p. 2-3): “Dry soybeans are
cooked and served in a variety of dishes in practically the
same way as other dry beans, except that some varieties of
the soybeans require longer cooking. They should always be
soaked overnight first.
“Of the varieties tested, Easycook, Chusei, Rokusun,
Jogun, Hokkaido, and Kanro require the least cooking, but
Mammoth Yellow, Dixie, Hahto, and many other varieties

may be used successfully, especially with the pressure
cooker. After soaking overnight, drain, add fresh water, and
simmer. The first varieties named will cook tender in about 2
hours, or sometimes less.
“With a pressure cooker at 15 pounds pressure, the
cooking time is only a matter of 15 to 30 minutes, depending
on the variety.
“For baking, the dry soybeans should be partly cooked
first in an open kettle or the pressure cooker, then combined
with the seasonings and baked in a slow oven for 3 to 4
hours, or until the beans are tender and savory. Any standard
recipe for baked beans may be followed.
“Sometimes the cooked soybeans are pressed through
a coarse sieve or ground in a food grinder and the pulp
used in making soup, croquettes, loaf, or souffle. The cold
soybean pulp also makes a nutritious and flavorful filling for
sandwiches when mixed with chopped onion and enough
salad dressing or milk to make it easy to spread. Or the pulp
may be used like pumpkin or squash with milk, eggs, and
spices as a filling for pie.
“The following recipes are typical of the many ways of
using cooked dry soybeans. The beans themselves contain so
much fat that they need only enough added for flavor.”
Concerning “Soybean sprouts” (p. 4): “Soybeans, like
mung beans, can be sprouted in a flower pot, a sink strainer,
or any container that has holes in it for drainage and can be
covered. Be sure the container is large enough, for the beans
swell to at least six times their original bulk as they sprout.
Soak overnight, and next morning put the beans in the
container, cover, and leave them in a warm place. Flood with
lukewarm water at least four or five times each day during
the sprouting period. In 4 to 6 days the sprouts will be 2 to 3
inches long. Then they should be kept in a cool place, just as
any fresh vegetable.
“Bean sprouts are a good addition to raw salads or to
omelet, souffle, meat stew, or fricassee. The sprouts are very
tender and to hold their crispness should not be added to hot
mixtures until a few minutes before serving. They are also
often used with soybean curd and vegetables in chop suey (p.
6).”
Concerning “Soybean ‘milk’ and mash” (p. 4-5):
“Soybean ‘milk,’ though not the equal of cow’s milk in food
value, may be used like it as a beverage or in cooking. It is of
value in diets for persons allergic to cow’s milk, but in infant
feeding must be properly supplemented.
“Of the varieties of soybeans tested, the best to use for
making milk are Bansei, Hokkaido, Haberlandt, Mammoth
Yellow, Dixie, and Rokusun. The milk may be made by
either of two methods.
“Method 1.–Wash the dry soybeans and soak overnight.
Remove the skins and grind the beans very fine. Put the
ground beans in a cheesecloth bag, in a bowl of lukewarm
water, using 3 quarts of water to each pound of dry beans.
Work thoroughly with the hands for 5 to 10 minutes. Wring
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the bag of pulp until dry. Boil the milk on a low fire for 30
minutes, stirring frequently to prevent scorching. Add sugar
and salt to taste. Keep in a cold place.
“Method 2.–After washing the dry soybeans, let them
dry thoroughly. Crack them; then grind them fine. To each
pound of beans add 3 quarts of water, and soak for 2 hours.
Boil for 20 minutes, stirring constantly; then strain through
cheesecloth. Add sugar and salt to taste. Keep in a cold place.
“The creamy white soybean milk can be used in
practically any recipe calling for milk. For instance it may
serve as one of the chief ingredients in a creamed vegetable
soup, or with eggs in custard, or in cocoa or other hot
beverages.
“The ground bean pulp or mash has very little flavor, but
may be used for its nutritive value in combination with foods
of more pronounced flavors. It spoils quickly, however, and
should be heated to prevent it from souring.
“To cook soybean pulp or mash [soybean mash], put
the desired amount of mash into the top part of a double
boiler. Add one-half teaspoon of salt to each pint of mash.
If the mash is too dry, moisten it with soybean milk. Stir
occasionally and cook for about an hour or until the raw
soybean flavor is gone. Keep in a covered jar in a cold place.
The cooked mash makes an inexpensive ingredient in the
macaroon type of cooky [cookie].” There follows recipes for
“Soybean milk soup” and “Soybean macaroons.”
Note: This is the earliest English-language document
seen (June 2013) that uses the term “soybean mash” to refer
to whole soybeans than have been cooked, then mashed or
ground to a paste.
“Soybean Flour: Much of the soybean flour on the
market is made of the whole or hull-free beans. Some of it,
however, is made from the bean press cake, after part of the
oil has been removed, and there is a very small quantity from
which the fat is extracted by means of a chemical solvent.
This last type of soybean flour contains much less fat than
the other two.
“The first two types can be used in the proportion
of one-fourth soybean flour to three-fourths wheat flour
in standard recipes for yeast bread, muffins, biscuit and
other quick breads, pastry, and plain cakes. If more of the
soybean flour is used, the other ingredients generally have
to be adjusted. The following recipes are typical.” Recipes
are given for: Soybean flour muffins. Soybean nut bread.
Soybean piecrust. Address: 1. Junior home economics
specialist; 2. Junior scientific aide.
1705. Department of Agriculture (Departamento de
Agricultura). 1938. [Soybean varieties that have germinated
in Cuba]. Santiago de las Vegas, Cuba: Department of
Agriculture (Departamento de Agricultura). Unpublished
documents. [Spa]*
• Summary: A list dated 18 Nov. 1938 shows 23 soybean
varieties in Cuba. The following are not found in the list of

15 Jan. 1937 (which see): Georgian, Nendell, Avoyelles,
FC 22494, White Biloxi, Higan, Mane, Hayseed, Palmetto,
Charles, Mancapin [Macoupin], and Clemson.
Note: This archival document is found (Jan. 1996)
at Santiago de las Vegas, Cuba, at the Instituto de
Investgaciones Fundamantales Agricultura Tropical
(INIFAT), managed by the Cuban Department of Agriculture
(Departamento de Agricultura). Archival file on soybeans in
Cuba: Docket (Legajo) 2, file 9. Address: Cuba.
1706. Borthwick, H.A.; Parker, M.W. 1938. Photoperiodic
perception in Biloxi soybeans. Botanical Gazette 100(2):37487. Dec. [10 ref]
• Summary: In recent years, several investigators (Borthwick
& Parker 1938; Knott 1934; Moskov 1937) have concluded
that flower primordia are initiated in photoperiodically
sensitive plants in response to a stimulus received by the
leaves and transmitted to the growing plant.
Summary:
“1. When whole plants of Biloxi soy beans are subjected
to 8 hour photoperiods, initiation occurs if the intensity
of light during the photoperiod is above 100 foot candles.
Below 100 foot candles no flower primordia are initiated.
“2. When plants are given an 8 hour photoperiod of
natural light supplemented by 8 hours of Mazda light,
initiation occurs if the intensity of the supplemental light is
below 0.5 foot candle, but does not occur if the intensity is
above 0.5 foot candle.
“3. The stimulus that causes initiation of flower
primordia at the growing points arises in the leaves and
moves to the growing plants.
“4. Flower primordia may be initiated at growing points
that are kept, either in complete darkness or on photoperiods
above the critical, provided the leaves are kept on short
photoperiods.
“5. Photoperiods shorter than the critical, applied
directly to growing points, have no effect on flower bud
initiation. Control of initiation is exercised only through
application of photoperiods of proper length to the leaves.
“6. Whether the responses secured in these experiments
are due to a flower forming hormone or to other causes
remains to be determined.” Address: 1. Morphologist; 2.
Associate Physiologist; Both: U.S. Horticultural Station,
Beltsville, Maryland.
1707. Lejeune, J.-B.H. 1938. Le Soja hispida: Résultats
culturaux au Conge belge et au Ruanda-Urundi [The
soybean: Results of culture trials in the Belgian Congo and
Ruanda-Urundi]. Agriculture et Elevage au Congo Belge
12(12):177-80. Dec. [Fre]
• Summary: Trials since 1922, and especially during 1936
and 1937 with more than 20 soybean varieties in these
two areas indicate that conditions are very favorable for
expansion of this crop.
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In the Congo as early as 1915 the agronomist Mestdagh
obtained good yields in the territory of Lusambo. Since 1922
the author has cultivated soybeans at the botanical garden
of Eala, with yields ranging from 500 to 1,500 kg/ha. The
black-seeded variety O-Too-Ton [Otootan], introduced there
in 1926, gave yields of 1,000 to 2,000 kg/ha. In 1927 the
agronomist Namèche conducted large soybean agronomic
trials at Lusunyu and Bugarama in the territory of RuandaUrundi. The yields at Bugarama were 550 kg/ha. At the
agricultural experiment station at Rubona [located 15 km
from Butara in Ruanda-Urundi; in Burundi after 1962], the
author’s predecessor, the agronomist Leloux, conducted trials
during 1931-35 and obtained yields of up to 1,300 kg/ha with
O-Too-Too.
Note: This is the earliest document seen (March 2019)
concerning soybeans in Ruanda-Urundi (divided into
Rwanda and Burundi in 1962), or the cultivation of soybeans
in Ruanda-Urundi. This document contains the earliest date
seen for soybeans in Ruanda-Urundi, or the cultivation of
soybeans in Ruanda-Urundi (1927). The source of these
soybeans was probably the Belgian Congo. Address:
Agronome principal, Directeur de la Station expérimentale
de Rubona.
1708. Loehwing, W.F. 1938. Foliar influences upon
photoperiodic response. Chronica Botanica 4(6):497-98.
Dec.
• Summary: Tests with soybeans. “In order to overcome
the difficulties of studying photoperiodic induction by
reciprocal grafting, a technique of training tops of plants in
a criss-cross manner through a slit from opposite sides of a
vertical opaque pane was employed. A fourteen hour day was
employed on one side and light hours on the other. Plants
were divided into three groups:
“Both the flowering stimulus of short-day and its
inhibition in long-day exhibited a direct quantitative
relationship to the amount of foliage. The largest number
of flowers on defoliated parts appeared on those plants with
the greatest number of leaves under short-day illumination.
Contrariwise, impedance of transfer varied directly with the
number and size achieved by leaves before their removal
from defoliated parts.”
A table shows: “Responses of Tops and Bases of
Single Plants of Ito San Soybean, a Short Day Variety, to
Contrasting Photoperiods.” Address: State University [Univ.
of Iowa], Iowa City, Iowa.
1709. Abreu Velho, H. de L.; Gossweiler, John. 1938. A soja
[The soybean]. Luanda, Angola: Imprensa Nacional. 48 p.
(Conselho de defesa da producao e do comercio). [8 ref. Por]
• Summary: Cover title: Soja; o que os agricultores devem
saber sobre a sua cultura (Soya: What farmers must know
about its culture). The section titled “Possibilities of soybean
(soja) cultivation in Angola” (p. 34) states:

If, in the entire continent of Africa, with the exception
to a certain point of South Africa, soybean cultivation is
still in the experimental phase, we may say that in Angola
the first steps are still being taken. We now refer, although
superficially, to that fact regarding the production and the
principal varieties cultivated in different countries.
In Mozambique, in 1909-1910, trials were made of
this crop directed by a technician who dedicated himself
exclusively to these trials and, it appears, published a report
on this subject, which unfortunately we are not familiar with.
Regardless, the crop was abandoned, since we have heard or
read no mention of it at present.
Thus, regarding this crop in Africa, we only have
knowledge of the processes used and results obtained in the
Union of South Africa (6) which we will now describe.
The trials carried out at the experiment stations covered
some fifty varieties from the Orient and the United States of
America. One of the observations made is that two varieties
may give completely different results, thus [offering] the
possibility of adapting a variety not only to the special
conditions of a climate but also to the product to be obtained.
According to du Toit (6), the principal varieties of
soybeans cultivated are:
American Eebrow [sic, American Eyebrow]–plant erect
but not vigorous, 45 to 60 cm in height, reaching maturity
between 100 and 115 days; white flowers; green seeds with a
brown streak (hilum?; mancha) at the top; percentage of oil
17.97.
Morse–similar to Chinese White, 75 to 90 cm in height,
reaching maturity between 115-130 days; purple flowers;
yellow seeds; yield of oil around 18.07%.
American White–erect, 90 to 120 cm in height, reaching
maturity between 130-135 days; white flowers; yellow seeds;
yield of oil 16.0%.
Mammoth–erect, from 90 to 120 cm in height, reaching
maturity between 130 and 135 days; white flowers; yellow
seeds; around 16.5% oil.
Brown–branched, from 75 to 90 cm in height, reaching
maturity between 125-135 days; white flowers; brown seeds,
17.7% oil.
Chinese White–similar to Mammoth, with about 90 cm
in height, maturation between 110-125 days; white flowers;
yellow seeds; 17.2% oil.
Haberlandt–similar to the previous one, 75 to 90 cm
in height, reaching maturity between 106-120 days; white
flowers; yellow seeds; 19.17% oil. A.K.–similar to Chinese
White but less branching, about 60 cm in height, reaching
maturity between 104-120 days; purple flowers; yellow
seeds; 18.8% oil.
In Natal and East Griqualand (6) large areas are
commercially cultivated today; in the Transvaal cultivation is
less intense.
The areas cultivated are approximately 3,200 to 4,000
hectares in the first two regions and 1,200 in the Transvaal.
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Soybeans enter in crop rotation as a forage (forragem)
green manure (adubo verde), and equally to produce beans
(grao) in humid regions, with rainfall of 750 to 1000 mm,
being very resistant to rust fungus (ferrugens). Generally, the
crop is planted in the summer alternating with maize (milho),
with seeding done ordinarily with a two-line planter; in
humid regions the spacing [between rows] is 75 cm and the
interval between plants varying from 5 to 8 cm.
The first tilling is done in the winter to a depth of 20
cm and the tilling of the seedbed (sementeira), a short time
before [planting], is done to 8 cm. The crop also receives
two or three weedings with hoes. Generally, [chemical]
fertilizing is not done, and when practiced it is solely with
superphosphate at a rate of 225 kilograms per hectare.
When the crop is to be used as a forage, as soon as the pods
(vagens) are well-formed, it is harvested in the usual manner.
When the crop is destined for the production of beans, and as
there do not yet exist in the Union [of South Africa] varieties
that do not open the pods at maturation, plants are pulled
up or cut off before complete ripening, dried, and the beans
removed by hand or machine. On average the production is
from 2,450 to 4,900 kilograms of hay (feno) and 996 to 1,494
kilograms of beans per hectare.
Soybeans are not used for human consumption. The
introduction of soy meal (farinha de soja) into the food
rations of native people was tried, but the price of this meal
is higher than that of others.
Hay is used for the feeding of cattle, especially for milk
cows.
Soybean oil (óleo de soja) is used in industry and in
food preparation. In importance, it follows that of peanut oil.
Although on a relatively small scale, some trials have
been carried out in Angola with soybean cultivation.
At the Cotton Experimental Station (Estaçao
Experimental do Algodao) in Catete, some trials were
carried out in 1929 and 1930 with a yellow variety for the
purpose of studying the crop in rotation with cotton and
maize. The seeds were fresh (fresca) and because of this
their germination was rapid and uniform, but in none of the
seedbeds did the plants pass 30 cm in height.
The inoculation of the soil by bacteria nodules (nódulos
das bactérias) was not always done, nevertheless production
was always normal both in the cold season as well as the
warm. The vegetative cycle was always less than 90 days.
The best results were obtained in the Chernozem
(Chernosem) soils of Catete (black soils) with seeding during
the last 8 days of April.
Because of that, we suppose that this would be the best
time for planting on those lands. At the Upland Polyculture
Experimental Station (Estaçao Experimental de Policultura
Planáltica) at Bié, in the years 1928 to 1931, soybeans were
among the plants in trials for the study of green fertilizers.
We transcribe the following section from the report presented
by the director, published in the Bulletin of the Directorate

of the Agricultural and Commerce Services, year IV,
numbers 12-15, 1931 (Boletim da Direcçao dos Serviços
de Agricultura e Comércio): “Among the plants whose
introduction has been attempted, two at this time merit
special attention, Soja hispida and Macuna utilis.
“Regarding the first, I carried out a small trial last year
with seeds obtained directly and with others furnished by
the Directorate of Services; regarding the results I transcribe
the information given in my note no. 10 of 15 July 1930: on
5 March I planted a small quantity of soybeans, about 20 g
of seeds–8 kg per hectare; they sprouted very well but the
development of beans was very rapid, certainly because of
climatic factors, and thus the plants grew only to a height of
15 to 20 cm. Production was 80 g, that is, 36 kg per hectare,
and was certainly influenced by the small growth of the
plants.
“This year, seedbeds have been prepared every ten days
since 20 October, and up to now the results, still needing
finalization, are not more promising than those of the first
trial.
“But, as it appears, the plant is particularly demanding
regarding the characteristics of the soil in which the action of
toxic factors (iron, manganese, and aluminum) [parentheses
in the original] have especially great influence” [End of
quoted passage] (Continued). Address: Angola.
1710. Fairchild, David. 1938. A long stay in Japan:
Encounters with soy beans, tofu, soy sauce, and green soy
beans in the pods (Document part). In: D. Fairchild. 1938.
The World Was My Garden: Travels of a Plant Explorer.
New York, NY: Charles Scribner’s Sons. xiv + 494 p. See p.
258-59, 327-28. Assisted by Elizabeth and Alfred Kay.
• Summary: In 1902 at Kusafuka, Japan, Fairchild visited
the home of Mr. Tsuboi. He had “considerable difficulty
digesting the raw fish and seaweed, but became very fond of
the egg dishes, the bean cheese or ‘tofu,’ and the universal
soy sauce... But the dish which I afterward served in
Washington [DC] was a delicate variety of the soy bean. The
young, flat, rather hairy pods–much smaller than the lima
bean–are boiled in salted water and served in the pod in a
little lacquer bowls. I enjoyed opening the pods and taking
out the delicate green beans, which have a pleasant, nutty
flavor. Some Americans complain that it takes too long to
empty the pods, and of course there is no reply to such an
objection” (p. 258).
Japanese “cuisine is conspicuous for the absence of
gravies, for which they substitute a sauce made from the
soy bean by a complicated process of fermentation. Almost
every meal includes boiled rice, often served with delicate,
soy bean curds [tofu]... and pretty bits of colored soy bean
candy” (p. 259).
Note: This is the earliest English-language document
seen (April 2013) that uses the terms “soy bean curds” to
refer to tofu.
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“From Mr. Tsuboi’s delightful home, we journeyed to
a branch experiment station at Anjo where there were fields
of the chief agricultural crops of the country. The soy beans
particularly interested me, as in 1898 I had imported both
beans and some soil from a Tokyo soy bean field. Waite
[Merton B. Waite, of the USDA Section of Plant Pathology]
and I discovered that root nodules could be induced on
soy bean plants by growing them in Japanese soil, but,
when they are grown on new soil, they will not develop the
nodules unless the soil is inoculated. In Virginia, Maine,
Michigan, and Kansas, a general interest in the soy bean and
its possibilities had developed among the experiment station
workers, although it was only used as cattle food.
“I hope that a book will be written describing the vast
soy bean industry which has developed in America since
those early beginnings, and the important part played by the
varieties introduced by Frank Meyer and later by W.J. Morse
and P.H. Dorsett. Morse has devoted the best years of his life
to a careful and penetrating study of the soy bean, and he
should receive the full measure of credit for his contributions
to an industry now measured by millions of acres under
culture in America each year” (p. 259).
After Fairchild was married, he and his wife, Marian,
started a garden by their home in Maryland, about 10 miles
outside of Washington, DC. A delightful Japanese peasant
boy names Mori served as their gardener. In the garden:
“We grew soy-beans as a vegetable and had to endure the
criticism that they took too long to shell (p. 327-28).
A photos show: Mr. Tsuboi, an authority on bamboo,
enjoying his dwarf plants in charming porcelain bowls and
trays (p. 256D). A prolific soy bean plant with many hairy
pods (p. 256F). Address: USDA.
1711. Funk Bros. Seed Co. 1938. Catalog. Bloomington,
Illinois.
• Summary: Only about half a page is devoted to soy
beans this year. “Funk Delicious Soybean: A new vegetable
delicacy selected and developed by Funk Bros. Seed Co. on
the Funk Farms, Bloomington, Illinois. Special circular on
request.”
A photo shows “Mr. E.D. Funk in the feed lot. As this
goes to press there are over 1,200 head of cattle on Mr.
Funk’s own farm and several thousand head on other Funk
Farms. Funk Soybean Oil Meal, Funk Minrol-Soy and Funk
Hybrid Corn are fed to the livestock on the Funk Farms with
profitable results.” Address: Bloomington, Illinois.
1712. Montreuil, J.E. 1938. Experimental Station,
l’Assomption, Que [Quebec]: Results of experiments 19301936 inclusive. In: 1938. Experimental Farms Reports
1930-1938, Branch Farm Reports (Eastern Edition). Ottawa,
Canada: Canada Department of Agriculture, Dominion
Experimental Farms. See p. 17-18.
• Summary: Soybeans are discussed in the section on forage

plants. “Soybeans: Soybeans for grain.–At the request of
numerous farmers, commercial organizations and agricultural
county agents, the growing of soybeans was commenced in
1934 and continued in 1935 and 1936 with varying results.
The two varieties grown in 1934 and 1935 were Manitoba
Brown and Mandarin... Manitoba Brown produced 22.77
bushels and Mandarin 25.95 bushels of the beans per acre.
In the case of both varieties the beans were of excellent
quality... In this district Manitoba Brown would probably
reach maturity in every normal year. Mandarin, however,
cannot be depended upon to mature seed unless planted very
early and on a warm soil. To make a success of soybean
growing in this district, a variety having yellow seed and
about as early in maturity as Manitoba Brown is necessary.”
“Soybeans for hay.–In 1935, five varieties of soybeans
were grown as a hay crop on a light sandy loam soil,
fertilized with about 400 pounds of a 3-12-10 chemical
fertilizer per acre. The beans were planted with a disk drill
May 21 and were harvested a little too ripe for best quality
fodder. The crop obtained was quite heavy but much more
difficult to cure than clover or alfalfa without a great loss of
leaves.”
A photo shows Mandarin and Manitoba Brown soybeans
varieties growing in rows in a field. Address: Superintendent
(of this station).
1713. Silva Cortes, Cesar. comp. 1938. El poroto soya [The
soybean]. Santiago, Chile: Ediciones Ercilla. 87 p. Illust.
Index. 19 cm (Colleccion Manuales Ercilla). [Spa]
• Summary: Contents: Introduction: General outline off
its importance and use, composition of various legumes,
general characteristics of the meal (harina), oil, lecithin,
cake and other derivatives of the soybean (poroto soya). Part
I: Cultivation of the soybean. 1. Botanical characteristics of
the plant: Leaf, flowers, pods, seeds, roots and nodules. 2.
Varieties and desired characteristics: Various varieties, those
most suited to Chile, characteristics of other varieties. 3.
Cultivation of soybeans: Climate, the soil and its preparation,
fertilizers, inoculation of the seeds, planting, cultivation,
harvest, diseases, enemies, and their cures.
Part II: Utilization of the soybean. 1. Generalities:
Applications of the plant and its seeds. Summary of the uses.
2. Soy oil and its derivatives: Extraction of the oil, edible
oil, industrial uses of the oil, soya phosphatides and lecithin
(Fosfáticos y lecitina de soya), soybean cake, commercial
enzymes. 3. Soybeans in human nutrition: Green vegetable
soybeans (porotos verdes) and whole dry soybeans, soy
sprouts (vástagos de soya), soy flour (harina de soya),
nutritive and caloric value, types of flour, bread with soy
flour, doughs (pastas) and biscuits, sausages with soy flour,
soymilk (leche vegetal de soya), soybean curd (cuajada de
soya [tofu]). 4. Soya for livestock: Soybean straw, soybean
pasture (pasto), soya for silage, soybean hay, soybean hay
for animals to be slaughtered, soy meal (harina de soya) for
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various animals.
A table (p. 19-20) lists soybean varieties suited for
different uses: For hay: Barchet, Chiquita, Goshen Prolific,
Laredo, Old Dominion, Otootan, Virginia. For green forage:
Dixie, Easycook, Hahto, Hollybrook, Mammoth Brown,
Mammoth Yellow, Southern Prolific, Tarheel Black, Tokio.
For silage: Biloxi, Mammoth Brown, Mammoth Yellow,
Tarheel Black, Tokio. For beans (oil, cakes, flour, etc.):
Biloxi, Chiquita, Dixie, Hollybrook, Mammoth Yellow,
Southern Prolific, Tokio, Ito San, Dunfield, Illini, Manchu.
Varieties most suited to Chile (p. 20): About 27 varieties
have been tested at various locations in Chile. Those which
gave the best results were Ito San, Dunfield, Illini, and
Manchu. Ito San gave good results from Aconcagua to BíoBío. It performed especially well at Maule, Ñuble, and BíoBío. Dunfield and Illini gave very good results in Curicó and
Talca. Manchu, which matures a little later than Ito San and
Dunfield, is very appropriate for the Central Zone.
Note 1. This is the earliest document seen (July 1998;
one of two documents) that uses the word “poroto” or
“porotos” in connection with soybeans.
Note 2. This is the earliest Spanish-language document
seen (June 2009) that uses the term porotos verdes to refer to
green vegetable soybeans.
Note 3. This is the earliest Spanish-language document
seen that uses the word “lecitina” to refer to lecithin, or the
term Fosfáticos y lecitina de soya to refer to phosphatides
and soy lecithin.
1714. Towle, R.S. 1938. Soybeans. University of Wyoming,
Sheridan Research and Extension Center, Annual Report.
• Summary: “The same varieties of this crop were planted
as last year. The stand was much better and there was a fair
growth generally. Several varieties were ready to cut for
forage between August 25 and September 1. Ogemaw and
Manitoba Brown were harvested for seed August 29, Cayuga
September 1, Macauley Manchu [sic, Macaulay Manchu]
September 8, and New York Manchu September 28. New
York Manchu yielded the most total forage 2,490 pounds
per acre, cured weight, but yielded only 389 pounds per acre
of grain. No. 65334 yielded the most grain, 587 pounds per
acre, but only 1,660 pounds total forage... Varieties grown as
a green vegetable produced well and matured the latter part
of August.” Address: Superintendent, Sheridan Field Station,
Sheridan, Wyoming.
1715. Edison Institute. 1938? Recipes for soy bean foods.
Dearborn, Michigan: Edison Institute. 19 p. Undated.
• Summary: This undated booklet begins with 1½ pages
of nutritional information about soy beans and recipes
containing them. “Fresh green soy beans contain about 10%
of protein compared with 7% in green lima beans or green
peas. The varieties Willomi and Rokusun “are preferred
because they do not have such a strong taste.” Many of

the 58 recipes are based on soy flour, e.g. soy-bran bread,
steamed soy bean bread, cinnamon buns, muffins, waffles,
lady fingers, apple sauce cake, soy bean “paste,” doughnuts,
etc. A number of others use “cooked soy beans” (soy loaf,
chile con carne [chili], baked beans), “boiled soy beans”
(salad) or “cooked and ground soy beans” (soup).
Note. This is the earliest English-language document
seen (June 2013) that uses the term “ground soy beans” or
the term “cooked and ground soy beans” to refer to whole
soybeans that have been cooked and ground.
More unique recipes include: Soy loaf (with “soy
cheese” [tofu], p. 9). Cheese croquettes (with soy bean
cheese and soy milk, p. 9). Green soy beans (p. 10).
Scalloped green soy beans. Omelette (with tofu, p. 10). Salad
(with tofu, p. 11). Salad soy bean sprouts (p. 11). Sandwich
spread (with “soy nut butter,” p. 12). Honey soy bean icebox
cookies (with soy bean butter or Crisco [shortening], p. 14).
Brittle cookies (with soy bean flour and roasted soy beans, p.
14). Coconut balls (with roasted soy beans, p. 15). Soy bean
custard (with soy bean milk, p. 18). Candy-milk chocolate
clusters (with freshly roasted soy beans, p. 18). Candy-roast
soy brittle (with fresh roasted soy beans, p. 18).
The last page (p. 19) gives basic recipes for: Cooked
soy beans. Green soy beans. Soy bean milk. Soy bean cheese
[tofu], coagulated with dilute acetic acid or vinegar; salt
to taste. Roasted soy beans. Soy bean nut butter. Soy bean
butter.
“Roasted soy beans: Soak beans in water 3 or 5 hours.
Drain off water and roast beans for 9 to 11 minutes in deep,
purified soy oil or Wesson oil heated to about 325ºF. Drain
and sprinkle with powdered salt.”
“Soy bean nut butter: Grind about 2½ cups of roasted
soy beans and mix with about 2 tbsp. of purified soy oil or
salad oil.
Soy bean butter: Mix hydrogenated soy oil with salt,
coloring matter and diacetyl to color and taste.
Note 1. Robert Boyer stated in an interview in the 1980s
that this booklet was published in the mid-1930s, and the
recipes were developed mostly by Dr. Edsel Ruddiman.
However mention of the varieties Willomi and Rokusun
makes it more likely that this booklet was published after
mid-1938.
Note 2. This is the earliest English-language document
seen (Nov. 2012) that uses the term “soy nut butter” or the
term “soy bean nut butter” to refer to soynut butter. Address:
Dearborn, Michigan.
1716. Sjogren, John W. 1939. Methods and machinery for
harvesting soybeans. Virginia Agricultural Experiment
Station, Bulletin No. 319. 10 p. Jan. Also in Plant Science
Literature 9(17):31 (1939). [7 ref]
• Summary: Contents: Introduction. The beater harvester
method of harvesting. The binder and mower method of
harvesting. The combine method of harvesting. Varieties of
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soybeans. Summary.
In areas where small grains are grown, the binder or
mower and thresher were adapted for harvesting soybeans.
When soybeans were cut with the binder or mower and then
threshed, harvesting losses ranged from 16 to 35% of the
total yield and averaged 24%. Average harvest losses using a
combine harvester from various states were: Indiana 8.34%,
Illinois 8.99%, and Virginia 12.36%.
Tables 1 and 2 mention the following varieties: Black
Eyebrow, Dixie, Virginia, and Wilson. For each is given:
Total yield (1934, 1935, 1936, 3-year average), harvesting
loss, lass as a percent of the total, remarks. The Haberlandt
variety is also mentioned.
“The combine method of harvesting.–A large percentage
of the soybeans grown in Virginia are sown broadcast or
with a drill. The combine will harvest soybeans under
such conditions very satisfactorily and may also be used
to harvest the crop when it is planted in rown. The results
of tests conducted by this Experiment Station (4) with the
combine indicate that there is an average total harvesting loss
of 12.36 percent under average conditions.” Address: Asst.
Agricultural Engineer, Virginia Polytechnic Inst. Virginia
Agric. Exp. Station, Blacksburg, Virginia.
1717. St. Joseph Gazette (Missouri). 1939. Soy bean plant
now operating: Is St. Joseph’s newest industry; crews will
work night and day. Feb. 23. p. 3.
• Summary: “Operations of St. Joseph’s newest industry, the
Dannen Soy Bean Company mill on Lake road, started at
noon yesterday and production is expected to reach capacity
by today, according to Dwight L. Dannen, vice-president and
manager.
“The first 100 bags of soy bean feed were sold to a
Hiawatha, Kansas, feed store, while Swift & Company has
offered to buy the entire output of oil, he said.
“The plant is to run day and night, with a shutdown each
month to permit cleaning out of boilers. H.G. Laughman,
representative of the French Oil Mill Machinery Company of
Piqua, Ohio, where the equipment was purchased, came here
to supervise the start of operations.
“Nine men are being employed in operations at present,
and a construction crew is still at work at the plant also.
“Capacity will be about 600 bushels [per day], although
the company expects to install additional machinery and
increase its output when the production of beans in this area
justifies the expansion.
“Mr. Dannen said he had been attending meetings of
farmers who are participating in the AAA [Agricultural
Adjustment Administration (USDA)] program and found that
they are highly interested in soy bean production. Dunfield
and Illini varieties, two of the kinds recommended by the
company as suitable for processing, probably will be most
widely grown, they indicated. According to Mr. Dannen, soy
beans may be produced as far away as Wichita, Kansas, for

processing here.”
1718. Pynaert, L. 1939. Le soja au Congo Belge [The
soybean in the Belgian Congo]. Revue Internationale des
Produits Coloniaux et du Materiel Colonial 14(158):61-65.
Feb. Summary in Revue de Botanique Appliquee (1939)
19:233. [3 ref. Fre]
• Summary: Contents: Preface. Soybean yields obtained in
the Belgian Congo. The utilization of soya in Europe: Dry
seeds (whole dry soybeans), soy sauce, soymilk, yuba, tofu,
soymilk casein, soy lecithin, soy flour and chocolate, soy oil.
Net cost. In short, Pynaert describes all the basic types of
soyfoods and encourages their introduction to the Congo.
Yields: “In 1915 the agronomist Mestdagh made it
known that at the end of an experiment well conducted at
Lusambo in the district of Sankuru [Belgian Congo], he had
harvested 1,472 kg/ha of a light yellow variety of soybean,
and 1,786 kg/ha of a black variety.
“The agronomist J.B.H. Lejeune, who worked in the
Congo for nearly 20 years, recently furnished information
of great interest on the subject of the soybean cultivation
which he had undertaken in the colony as well as in RwandaUrundi.
“In 1922 he cultivated a yellow soybean which he had
obtained from Vilmorin-Andrieux & Co. in Paris under the
name of Mammoth Yellow. He obtained yields ranging from
500 to 1,500 kg/ha.
“In 1926 the same agronomist introduced the black
soybean O-Too-Ton [Otootan] cultivated in Georgia. This
variety adapted itself remarkably well to the conditions of
the Eala milieu and gave soybean yields of 1,000 to 2,000
kg/ha.
“In 1927 trials were recorded at four stations in RwandaBurundi, a country of higher altitude with conditions that are
very different from those forested central Africa.
“At Lusunyu, which enjoys a temperate climate, the
yields of a variety of O-Too-Ton varied from 90-540 kg/ha
during a 4 month cycle. At Bugarama, in a much warmer
climate, the average yield of seeds was 556 kg/ha. At Kisozi
the variety O-Too-Ton gave yields of 100 to 400 kg/ha. A
variety named Biloxi furnished a yield of more than 500 kg/
ha. At Rubona, still in Rwanda-Urundi, the following seed
yields were obtained from 1931 to 1935. Biloxi: 300 to 652
kg/ha. O-Too-Ton: 150 to 1,300 kg/ha. Eala Yellow (Jaune
d’Eala): 214 to 261 kg/ha.” Also discusses yields at: Kisozi
from seeds introduced by Mr. Lejeune; at the Agronomic
Station at Yangambi, near Stanleyville, from 1937; at Nioka
in Upper Ituri (Haut-Ituri; Ituri is a district in the oriental
province of the Belgian Congo) where yields are 450-500
kg/ha in poor soil but 700-800 kg/ha in good soil, and even
up to 1,000 kg/ha; it is concluded that indigenous crops will
probably not give yields of greater than 400-500 kg/ha.
Note: This document contains the earliest date seen for
soybeans in Ruanda-Urundi, or the cultivation of soybeans
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in Ruanda-Urundi (1927) (one of two documents). Address:
Directeur du Jardin Colonial de Laeken (Belgium).
1719. Cates, J. Sidney. 1939. Big-time performance for soys.
Country Gentleman 109(3):23, 78-79. March.
• Summary: Today, over 7,000,000 acres of soybeans are
planted in the United States. But the soybean has not hit the
“big-time” by accident or chance. “It is one of the few great
American crops coming into its own by research, planned
research, patient effort and design. The late C.V. Piper, a
scholar, a dreamer and philosopher, who for many years
headed the [USDA] Office of Forage Crops at Washington
[DC], was the man who guessed that the soybean might find
a large place in our agriculture if we were only equipped
with regionally adapted varieties that somewhere in the
world must already exist.
“Back in 1907, Piper picked W.J. Morse, a shy, sturdy
New York State farm boy who stood up with distinction
under the regimen of required studies at Cornell University,
and turned over to Morse the task of building a new crop
plant for American field agriculture.
Nearly a decade ago [in Feb. 1926] Piper passed away,
but Morse, whom he selected for his soybean work, can
now look back over the thirty-one years and scan a record of
achievement which I do not believe could be matched even
by Piper’s hopes and dreams. If there ever was a one-manmade crop in this country, it is the soybean. And W.J. Morse
is the man.”
“In 1907 when Morse started work with the crop, there
was probably less than 50,000 acres of soys in the whole
country.
“Morse realized that if the crop were ever to become
national, varieties adapted to the different sections must be
developed. And so a dragnet was set for all the soy varieties
the Orient had to offer. And through the years Morse has put
more than 10,000 different lots of imported beans through
his tests. And the Morse test is not just a routine affair. It
consists of an intimate personal study of every single bean
plant growing in the little plots of these introductions.
“A less exacting man than Morse might have put these
lots of beans through a test and got nowhere, for not in a
single case has an introduction led immediately and directly
to the establishment of a new commercial variety in this
country. These introductions, as they come in, are not pure
strains. In fact, always a wide variation of plant types are
found growing in these little plots of so-called varieties
brought in from other lands. Year after year, for more than
three decades, Morse has literally lived his summers out
in the fields selecting the most promising-looking plants
from each of these introductions. And it is from single-plant
selections made by Morse that we have developed 90 per
cent of the commercial soybean varieties today.
“Back in 1913, the first variety well adapted to the Corn
Belt was introduced. This was the well-known Manchu.

There followed such sorts as Virginia and Wilson.”
The new trend, north and south, is toward growing
soybeans for their seeds, “as higher-yielding varieties have
been developed for the different sections and as a new and
simple way of harvesting has been devised.
“The big grain yields have been in the Midwest, many
of the growers getting around forty-five bushels to the acre.
In Wisconsin, yields as high as fifty bushels have been
secured... The drift everywhere is toward an earlier type of
bean.”
“With soybean oil coming into the picture with
prospective large-scale use for paint and varnish, one
weakness in the present commercial setup is that the oil mills
have not yet offered a premium price for high oil-content
varieties. Morse has consistently carried along oil-content
studies of all his introductions, and there are now some
splendid seed-yielding sorts which carry from 21 to 23 per
cent oil, while the ordinary run of beans carries only 18 to 19
per cent. One of Morse’s varieties, the Dunfield, a Midwest
adapted bean, very seldom runs under 20 per cent oil.” It has
yielded as high as 23.3 per cent. “A sliding price scale based
on percentage of oil might prove highly advantageous to
both the grower and the oil mill.”
Note: This is the earliest document seen (Aug. 2011)
that discusses the many advantages of adopting the practice
of buying and selling soybeans on the basis of their
composition (oil or protein content).
“And while chemical and heat treatment already show
great promise of making over soy oil into a quick-drying
paint oil, Morse has started still another attack on this
problem.
“Quick-drying oil: In Manchuria there are found little
trailing, small-seeded, wild forms of soybeans. These wild
soybeans rarely ever carry an excess of 10 per cent of oil, but
this oil has a peculiar property. It has what the chemists call
an ‘iodine number,’ which runs up to 155. In ordinary soy oil
the iodine number is rarely over 130.
“This so-called iodine number is the key to how rapidly
an oil will dry, the higher the number the quicker the drying.
This wild soybean oil is a quick dryer, and therefore should
be an excellent paint oil without any treatment.”
“When Morse came back from the Orient in 1931,
after a two-year stay studying this great Oriental crop, he
brought with him a large collection of a radically new type
of soy–the green-vegetable type. Previous explorers had
missed this type of bean because, in the Orient, they go by an
entirely different name. In Manchuria and Japan–the home
of this bean sort–ordinary field beans are called Daizu, while
the green-vegetable beans are called Eda Mame. Previous
explorers, asking for Daizu never in a single instance got
Eda Mame. Morse, living close with the bean growers, soon
picked up this distinction and brought home the new product
in all its variations.
“Today, from this material he brought back there have
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been developed something like seventy-five distinct greenvegetable varieties, fitting an even wider range of country
than do the field-bean kinds. They vary in maturity all the
way from seventy-five to one hundred and fifty days. One of
these varieties matures seed at Winnipeg, Canada.”
On pages 78-79 are three special sections to the
article: (1) “Quick-drying oil:” Wild soybeans are found in
Manchuria. They are small seeded and the viny plants have
a trailing habit. The seed rarely contains more than 10% oil,
but this oil has a very high iodine number (up to 155) which
means that the oil dries quickly and is good for paints. The
iodine number of regular soybeans is rarely above 130.
(2) “Late soybean news:” At the great soybean
laboratory [U.S. Regional Soybean Industrial Products
Laboratory] at Urbana, Illinois, researchers are extracting
new compounds from soybean meal. These include a
“laminated plastic” with almost metallic hardness and
strength, a synthetic fiber closely resembling wool, and
powdered, water-based paints. Not to mention 75 distinct
“green-vegetable varieties” of soybeans for human food; they
vary in maturity from 75 to 150 days. One of these matures
seed at Winnipeg, Canada.
(3) “A clamor for seed:” An article that the present
writer (Sidney Cates) wrote about green vegetable soybeans
in Country Gentleman led to thousands of letters from
readers to state experiment stations requesting the new types
of soybeans. “Many canners are now packing the green
beans, and I have never eaten anything more delightful from
a tin can.”
Photos show: (1) “The Korean version of the ‘two-row
planter;’” two workers with seed baskets in a field. (2) Crop
machinery. (3) A field of soybeans at midseason. (4) Chinese
storage bins for beans, made of “great ‘ropes’ of twisted
straw.”
1720. Emperor: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1939. Seed color:
Yellow (straw), hilum light brown.
• Summary: Sources: Lloyd, J.W.; Burlison, W.L. 1939.
“Eighteen varieties of edible soybeans: Their adaptability,
acceptability, culture and characteristics.” Illinois Agric. Exp.
Station, Bulletin No. 453. p. 385-439. March. See p. 401,
405-06, 408, 41-11, 412-13, 415-16, 423. Page 413 states of
Emperor: Color of blossom: Purple. Color of pubescence:
Gray. Color of seed: Yellow. Color of hilum: Colorless to
light brown. Shape of seed: Intermediate. Weight of 100 dry
beans: 29.66 gm. Page 425 states: “Emperor. A late variety of
vigorous growth, with strong tendency to branch and sprawl.
Seed yellow and large. Pods large, yellow, and attractive;
devoid of blotches or colorations. Slightly more tedious to
shell than some of the other large-seeded varieties. Yield
good; shattering slight.
Associated Seed Growers, Inc. 1940. “A descriptive
catalog of vegetables (No. 8): Asgrow.” New Haven,

Connecticut. 96 p. See p. 17. “Emperor. 108 days. Plants
vigorous, branchy and sprawling. Pods large, gray. Beans
large, oval, yellow.” At the bottom of this page is a wide
photo of a “Seed field of Emperor Soybeans on one of the
Asgrow farms.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987.
“USDA soybean germplasm collection inventory.” Vol. 1.
INTSOY Series No. 30. p. 10-11. Emperor is in the USDA
Germplasm Collection. Maturity group: IV. Year named or
released: 1939. Developer or sponsor: Illinois AES (Agric.
Exp. Station). Literature: 10, 13, 14. Source and other
information: From the AES (Agric. Exp. Station), Sariwon,
Hwanghae Bug Do, North Korea, in 1932. Prior designation:
PI 97155. Address: USA.
1721. Lloyd, J.W.; Burlison, W.L. 1939. Eighteen varieties
of edible soybeans: Their adaptability, acceptability, culture
and characteristics. Illinois Agricultural Experiment Station,
Bulletin No. 453. p. 385-439. March.
• Summary: This is the most complete and interesting report
on this subject published up to this time. “The original
stock of most of the varieties of edible soybeans included in
these studies was supplied by W.J. Morse, Bureau of Plant
Industry, U.S. Department of Agriculture, who has inspected
the growing crops every year and given many helpful
suggestions... The Department of Home Economics has
supplied valuable data on a number of points and prepared
the directions for shelling and cooking the green soybeans
given at the back of this bulletin” (p. 383).
The authors use the two terms “edible soybeans” and
“vegetable-type soybeans” repeatedly and interchangeably
to refer to these soybeans which are especially adapted to
use as human food. By contrast “field types” are used for
manufacturing oil or industrial products, or for forage. The
edible or vegetable types can be consumed in either of two
forms: (1) As “green soybeans” or “green shelled beans,” or
(2) as “dry mature soybeans” or “dry, ripe soybeans,” or “dry
soybeans.”
Contents: Introduction. Distribution of seed for tests.
Results of the cooperative tests: Reports from home
gardeners, state institutions, market gardeners, and canners.
Range of adaptation: Northern and southern United States,
East and Middle West, Illinois reports concerning adaptation,
comparison of adaptability in Illinois and other states.
Performance of 18 varieties at Urbana: Relative earliness
of different varieties, duration of edible period, agronomic
characters, yields of dry beans, blossom, pod, and seed
characters, yields of shelled green beans. Market qualities
of the green soybeans. Protein and fat contents of the green
soybeans. Characteristics of the 18 different varieties: Very
early–Giant Green. Early–80494, Bansei, Fuji. Midseason–
Illini, Hokkaido, Jogun, Willomi, 80490-1, 89162, 84979,
87617. Late: Illington, Imperial, 87606, Funk Delicious,
Emperor, Higan (p. 401). One other variety (Kura, p. 387)
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was not tested. Varieties recommended. Method of culture:
Time of planting, preparation of seedbed, distance and
depth of planting, equipment for planting (a beet-and-bean
drill pulled by two horses), inoculation of the seed, tillage.
Damage from rabbits and grasshoppers. Harvesting green
soybeans. Harvesting, curing, and threshing ripe soybeans.
Summary and conclusions. Directions for shelling and
cooking green soybeans.
While the University of Illinois Department of Home
Economics was doing palatability studies on vegetabletype soybeans, the agronomists were doing a parallel set of
studies from 1935-1938 on yields, cultural practices, time to
mature, and suitability for home and market gardeners. In the
spring of 1936, four varieties were available for distribution:
Fuji (81029), Higan (80475), Willomi (81044-1), and
Hokkaido (85666); packets of three of these were sent to
197 persons. Their 11 most recommended vegetable-type
soybeans contained an average of 40.7% protein on a dry
weight basis (range 36.4–42.9%) and an average 100-seed
weight of 28.0 gm (range: 21.2–31.9 gm). From the 100-200
interested home gardeners who were sent trial seed packets
each year came a very positive response. The vegetabletype soybeans were considered high yielding and resistant
to drought. “Several gardeners liking the soybeans because
they were available for use as a fresh vegetable at a season
of the year when vegetables in the home garden are likely to
be scarce.” But above all the gardeners reported that “Fresh
soybeans had a satisfying flavor” (p. 390): “They were
delicious... We like them better than peas or beans... I served
soybeans to all guests this summer and most everyone liked
them... Everyone who tried them said they were splendid...
We have never eaten beans as good... The beans were
delicious to eat and were universally liked by my family
and guests. In fact it took persuasion to leave any for seed.”
Other representative comments from the hundreds printed
in the report include: “I think the vegetable soy will soon
become a standard vegetable... I think it is only a question of
time until these beans are very popular.
Reports from market gardeners were also positive: “I
put some of the soybeans on our sales counter and found that
about 80% of the people who tried the beans once came back
for more.” In a large grocery store in Chicago directions
for shelling and cooking the green beans were furnished
with each purchase and over 1,200 lb were sold the month.
Canning companies reported that certain varieties made “a
very fine canned product, the appearance being very good
and the flavor excellent.”
Soon interest was widespread, with 3,000 requests for
seed from all states, Hawaii, and 7 foreign countries. Outside
of Illinois, good results were obtained from cooperators
in Minnesota (Le Sueur), Wisconsin (Burnett county),
Idaho (Kamiah), Oregon (Florence, Dundee), Washington
(Kennewick, Vader), Montana (Bozeman), New Mexico
(Valley Ranch), Colorado (Edgewater, above 5,000 feet),

South Carolina, Arkansas, Kansas, and Texas (p. 394-96).
At the end of 1939 reports were received back from 810
people who had been sent seeds of vegetable-type soybeans
that spring; 80% reported success in growing a good crop
and 70% were enthusiastic about their quality as a green
vegetable.
Yields of green soybeans in the pods were roughly 218
bu/acre, while yields of shelled green soybeans averaged
6,350 lb/acre (range 7,100 for Giant Green to 6,000 lb for
Willomi). Green soybeans weigh, on average, 2.44 times as
much as after they are allowed to dry. It takes an average of
10.8 minutes to shell 1 lb of pods. Lloyd and Burlison rated
6 of the green vegetable soybeans as having a quality rating
(flavor, texture, and appearance) of very good: Hokkaido,
Jogun, Willomi, Imperial, Funk Delicious, and Emperor (p.
419).
Concerning harvesting green soybeans: “For commercial
canning, green soybeans could be harvested and handled
with the equipment usually employed in the handling of the
Henderson Bush lima for canning” (p. 435).
Tables show: (1) Relative earliness of the 18 varieties
grown at Urbana, Illinois, 1934-1938. For each variety for
all 3 years gives the number of days to blooming, number of
days to edible condition, and number of days to maturity. (2)
Duration of edible period of 13 varieties of soybeans grown
at Urbana, Illinois, 1937-1938. The duration was shortest
for the earliest varieties (10-11 days) and longest for the
latest varieties (17-20 days). (3) Agronomic characters of
18 varieties of soybeans grown at Urbana. For each variety
for 5 years gives the height of plant at maturity (inches),
average height, lodging, and shattering. Illini was the only
variety with no shattering. (4) Acre-yields of dry beans from
18 varieties of soybeans, Urbana, 1934-1938. Illini had the
highest 5-year average yield (33.6 bu/acre), followed by
Bansei (3.05 bu/acre). (5) Temperature and rainfall during
growing months for soybeans, Urbana, 1934-1938. Months:
May to Sept. (6) Yields of soybean seed from multiplication
plots, 14 varieties, Urbana, 1938. Illini had the highest yield,
39.3 bu/acre. (7) Blossom, pod, and seed characters of the
18 varieties of soybeans tested. For each variety gives: Color
of blossom. Color of pubescence. Color of seed. Color of
hilum. Shape of seed. Weight of 100 dry beans (an average
figure, computed from the weights of these beans for the
years 1934 thru 1938). (8) Weight of 100 dry soybeans, 18
varieties, Urbana, 1934-1938. Gives weights for a sample of
each variety for most of 5 crop years, plus the average. The
varieties with the largest seeds were Hokkaido (31.88 gm)
and Funk Delicious (31.65 gm). (9) Weights and shelling
percentages of 7 varieties of green vegetable soybeans,
Urbana, 1936. Gives for each variety: Weight of 100 pods
of green beans, weight of shelled beans from 100 pods,
shelling percentage (average 55.0; range 59.5–49.7), average
number of beans per pod (range: 1.62–2.24), weight of
100 green shelled beans (range 55.8–84.2 gm), and ratio
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of weight of 100 green shelled beans to weight of 100 dry
beans (average 2.44 to 1). (10). Yields of green soybeans
shelled for canning, 1937 (Reported by canning company
for 6 varieties). Giant Green had the largest yield, 7,100 lb/
acre. Average 6,350 lb/acre. (11) Market qualities of the
18 varieties of green soybeans tested at Urbana: Color of
pods toward close of edible period, size of pods, size of
green beans, weight of shelled beans from 100 grams pods,
shelling time for 1 pound of pods (by hand; average 10.8
min), quality rating. (12). Protein and fat contents of the
mature soybeans of the 18 varieties tested at Urbana, crop
of 1938 (water-free basis). Protein averaged 40.73% (range
38.5–44.13). Fat averaged 20.47% (range 18.12–22.42).
Note 1. This is the earliest English-language document
seen (June 2013) that uses the term “vegetable-type
soybeans” or that has the term “edible soybeans” in the title.
Note 2. This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Emperor. Address: 1. Chief
in Olericulture; 2. Chief in Crop Production. Both: Urbana,
Illinois.
1722. Parker, M.W.; Borthwick, H.A. 1939. Effect of
photoperiod on development and metabolism of the Biloxi
soy bean. Botanical Gazette 100(3):651-89. March. [14 ref]
• Summary: “1. Biloxi soy bean plants with flower primordia
initiated upon them were transferred to photoperiods of 8,
10, 12, 13, 14, 15, 16, and 18 hours. The development of
these primordia and the flowering and fruiting responses of
the plants were determined.
“2. The plants transferred to photoperiods of 8 to 13
hours bloomed nearly simultaneously and all produced fruits.
The yield of fruits on the 8 hour lot was somewhat less than
on the 10, 12, and 13 hour lots.
“3. Flowering on the 14 and 15 hour plants was later
than on those of shorter photoperiod, the flowers were less
numerous, and no fruits were formed.
“4. No flowers opened on the 16 and 18 hour plants
during the experiment...” Address: 1. Assoc. Physiologist; 2.
Morphologist. Both: U.S. Horticultural Station, Beltsville,
Maryland.
1723. Hartford Courant (Connecticut). 1939. Pennsylvania
six-weeks old pheasant plan. April 2. p. SM12.
• Summary: For the 1939 season, Pennsylvania has provided
for a limited distribution of six-weeks old pheasants to
sportsmen’s organizations for further rearing. The “pheasants
will be shipped, charges collect, or may be called for at a
designated game farm.” The applicant assumes all expenses.
Inside the holding pens, the soil must be thoroughly limed
and turned over in the spring. “Clover or rape or both must
be sown therein and Manchu soja beans, buckwheat, timothy,
millet, sunflower, kafir corn and field corn can be added.”
Note: This is the last document seen (Nov. 2006) in
the ProQuest database of major American newspapers that

contains the term “soja beans” (or “soja bean”).
1724. Neisz, Homer. 1939. Day by day on the farm: Soy
beans planted. Chicago Daily Tribune. May 25. p. 34.
• Summary: “Six different varieties of edible soy beans were
planted in the vegetable garden at the Du Page county farm
last week.” Planted from seed raised on the farm last year,
they were “Shiro, Fuji, Funk’s Delicious [Funk Delicious],
Tortoise Egg, No. 86129, and No. 804901.” None are to be
sold this year.
These soybeans thrive under a wide variety of weather
conditions. In the summer of 1936, they withstood the severe
drouth and hot weather better than most crops at the farm. In
1937 they also did well despite the unusually large rainfall
and wet soil.
1725. Langsford, E.L.; Thibodeaux, B.H. 1939. Plantation
organization and operation in the Yazoo-Mississippi Delta
area. USDA Technical Bulletin No. 682. 92 p. May. See p.
63-66, 69-70.
• Summary: “Introduction: The Yazoo-Mississippi Delta area
is one of the most highly specialized cotton-producing areas
in the world. A large percentage of the land in farms is in
large plantations ranging from 400 to several thousand acres,
and operated largely by tenants.”
Pages 63-66: “Soybeans for Seed: Soybeans grown in
the area, may be grouped into two major categories–largeseed and small-seed varieties. The large-seed varieties
produce a bushy stalk that is too coarse-stemmed for very
desirable hay, but the yield of seed under local conditions
is considerably higher than in the, case of the small-seed
varieties. The small-seed varieties, on the other hand,
produce an abundance of relatively fine-stemmed vines.
“Consequently, the soybeans grown commercially for
seed are principally of the large-seed varieties, while those
grown for hay usually are of the small-seed varieties. The
principal large-seed varieties grown on these plantations
were Mamloxi, Delsta, and Mamredo.
Fig. 17 is a yearly calendar: “Periods during which
operations are performed on soybeans for seed, and usual
distribution by months of man labor, mule work, and tractor
work per acre.
“Although soybeans are one of the principal hay crops,
the commercial production of beans has not been important.
On the basis of production data from the United States
census and an assumed yield of 15 bushels per acre, it is
estimated that approximately only 4 percent of the soybean
acreage in the area was harvested for seed in 1934. The
commercial production of soybean seed has been relatively
unimportant because of the greater comparative advantage
in producing cotton. On the basis of normal yields of 350
pounds of lint cotton and of 15 bushels of soybean seed per
acre, the relative prices of the two commodities have not
favored soybeans sufficiently to justify a material expansion
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in the latter.
“Some planters have found it profitable to obtain special
equipment and engage in the enterprise on a commercial
basis, but their production of beans usually has been sold for
planting seed at prices substantially higher than prevail in
surplus-producing areas or than are paid for oil milling. This
local price advantage in a seed-deficit area would be lost
if production were to exceed the local demand for planting
seed and the surplus production were sold for processing.
That would further reduce the competitive position of the
soybean-seed enterprise as compared with cotton.
“Soybean seed usually is produced commercially
only on plantations on which there are tractors and
combines, hence the data in table 30 and figure 17 are
based upon practices involving the use of such equipment.
Approximately 7 hours of man labor, 5 hours of tractor work,
and 1.5 hours of mule work are used per acre. The heaviest
labor demands of the crop are in May, when land preparation
is completed and planting is done, and in November, when
harvesting is done. There is considerable conflict with cotton
for labor and power during both of these periods.
“Soybeans for Hay: Annual legumes are the principal
hay crops. Census data for 1934 show that approximately 65
percent of the harvested acreage in hay and forage sorghums
in the 10 counties completely within the area was in annual
legumes. Of the acreage in annual legumes harvested or
grazed that year, 75 percent was in soybeans, 23 in cowpeas,
and the remainder in miscellaneous legumes like velvetbeans
and peanuts. Data on hay-production practices are presented
here for soybeans only because of the importance of the crop
in the area, but the production practices, labor, and power
used on crops like cowpeas and others with similar growth
characteristics are not materially different.
“Small-seed varieties of soybeans generally are planted
for hay because of their relatively abundant vine growth and
fineness of stalk as compared with the large-seed varieties.
The principal small-seed varieties grown on the plantations
studied were the Otootan and the Laredo. Soybeans for hay
usually are grown alone.
“The predominance of soybeans over alfalfa for hay
production is explained by the greater adaptability of the
former to a wide range of soil conditions. Satisfactory yields
of soybean hay are obtained on practically any well-drained,
productive soil in the area. Alfalfa, on the other hand, usually
cannot be successfully grown on acid soils unless lime is
added. “The usual production practices and amounts of
labor and power used in producing an acre of soybean hay
with mules and with tractors are shown in table 31. Data
are shown both for hay baled in the field and for hay hauled
loose to the barn. Soybean hay is baled for sale off the
plantation or to provide for greater ease in storing. Relatively
little soybean hay is produced commercially, although small
surpluses occasionally are sold.
“The usual distribution by months of the labor and

power used in producing soybean hay is shown in figure
18. There is considerable conflict in the labor demands
of soybeans and other crops, but the critical operation of
harvesting usually is performed before cotton picking starts
and at a time when the labor demands of other crops are
light.”
Figure 18 and tables 30 and 31 are explained in the text.
Address: 1. Agricultural economist; 2. Senior agricultural
economist. Both: Bureau of Agricultural Economics.
1726. Black, M.A. 1939. Soya beans. New Zealand J. of
Science and Technology 21(1A):46a-60a. June. [23 ref]
• Summary: Contents: Introduction. Description. Chemical
composition. Utilization: Human food, stock food, industrial
uses (paint, soap, glue, plastics). Production: General,
agriculture, effect of temperature on yield, vernalization,
acclimatization, soils and manures, inoculation, seeding,
cultivation, harvesting, storage, conclusion. Appendices: A.
Soya-bean oil. B. Soya-bean varieties tested in New Zealand.
C. Prices. D. Average analysis of soya beans grown in new
Zealand.
“Summary: Under existing conditions the growing
of soya beans in New Zealand cannot be recommended
because–(1) The climate is generally unsuitable. (2) The
potential market for human food is negligible. (3) There is no
internal commercial market, and no possible export market
in competition with the main soya-bean growing countries.
(4) For stock feed other cheaper and more certain supplies of
forage and concentrates are available.”
“Widespread interest has been aroused from time to
time in New Zealand by reports of the amazing variety
of products derived from soya beans... As long ago as
1915 the Department of Agriculture conducted successful
experiments on the growing of soya beans, but the crop has
not found favour with New Zealand farmers... In Western
countries the chief food use of soya-oil is in the manufacture
of margarine... In New Zealand some 27,000 gallons of
decoloured and deodorized oil are used annually by bakers
for shortening, and for greasing baking tins. For the latter
purpose it is of value because it does not change colour
under baking temperatures... Curiously enough, there is a
soya-milk factory in Denmark, a great dairying country.
Note: This is the earliest English-language document seen
(Aug. 2013) that contains the term “soya-milk.”
Industrial uses: “The chief industrial uses of soya-bean
oil are in paint, varnish, soaps, linoleum and oilcloth, and
printing ink. In paints the essential disadvantage of soyaoil is that it is a poor-drying oil, especially in comparison
with linseed, perilla, and tung oils. This drawback can
to a large extent be overcome by the use of cobalt driers,
which, however, considerably increase the cost of the paint.
Promising blends are being obtained with blends of perilla
and soya oil...”
Tables 5 and 7 shows the average and range in the
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number of days to maturity, and the yields (1935-1938)
for 14 soybean varieties tested in three seasons, two at
Palmerston North, three at Ruakura, in New Zealand. In
table 7, they are listed in ascending order of days to maturity:
Manitoba Brown (128 days), Wisconsin Black (128), Cayuga
(133), St. Annes (141), Mandarin, Manchu, O.A.C. 211,
Black Eyebrow, Early Yellow, A.K. (Harrow), Henry Ford
(a selection of A.K. grown at Ford’s estate in England),
Black Ontario, Laredo, Virginia (186 days). For each variety
is given the days to maturity (average and range), yield in
bushels per acre (average and range), and number of trials.
Appendix B lists the following 34 soya-bean varieties
tested in New Zealand: A.K., Auburn, Biloxi, Bilton, Black
Beauty, Black Eyebrow, Black Ontario, Cayuga, Chernie,
Dixie, Early Brown, Early Yellow, Harbinsoy, Herman,
Hollybrook, Illini, Ito San Laredo, Mammoth Yellow,
Manchu, Mandarin, Manitoba Brown, Mikado, Morse,
O.A.C. 211, Ogemaw, Otoxi, Sable, St. Annes, Tashing,
Tokio, Virginia, White Non-shatter, Wisconsin Black. Of
these, 13 selections were sent by Mr. N.P. Neal of Wisconsin,
as being likely to suit New Zealand conditions. Also four
English acclimatized varieties, known as Jap, C, J, and O,
have been grown. Address: Agronomy Div., Plant Research
Bureau, Dep. of Scientific and Industrial Research, New
Zealand.
1727. York, H.A. 1939. Growing soybeans in the YazooMississippi Delta. Mississippi Agricultural Experiment
Station, Bulletin No. 331. p. 1-31. June.
• Summary: Contents: Introduction: Origin of the soybean,
soybeans in the United States, purpose of this bulletin. 1.
Soybean production: Methods of planting, culture, and
harvest: Preparation of the soybean, inoculation of soybeans,
method of planting, depth of seeding, rates of seeding,
dates of seeding. 2. Utilization of the soybean: Soybeans
with other crops, soybeans planted in corn, soybeans for
hay, soybeans for soil improvement, soybeans for pasture,
soybeans for grain, the soybean as a food. 3. Soybean
breeding. 4. Soybean varieties: Avoyelles, Biloxi, White
Biloxi, Chiquita, Delsta, Delnoshat, George Washington,
Haberlandt, Illini, Lexington, Laredo, Looney No. 2, Looney
No. 3, Mammoth Yellow, Mammoth Brown, Mamredo,
Mamloxi, Mamotan, Nanking, Norredo, Otootan, Peking,
Virginia, Wilson-Five. 5. Appendix: Northern v. southern
varieties, diseases, insects, pests, calcium arsenate injury.
Soybeans in hill sections of Mississippi.
Table 13, titled “Soybean varieties: Origin and
characteristics” (p. 30-31) lists 45 varieties, and for each
gives: Origin (introduction or selection, name of breeder,
state), year, flower color, [seed] coat color, plant type
(slender, erect, bushy or tips inclined to twine), height of
plant, and date of bloom. The varieties are: Avoyelles, Biloxi,
Charles, Chiquita, Clemson, Creole, Delnoshat, Delsta,
Delsta 51035, Delsta 51125, George Washington, Georgian,

Hayseed, Illini, Kingwa, Laredo, Looney No. 2, Looney No.
3, Mammoth Brown, Mammoth Yellow, Mamloxi, Mamloxi
Gray Pod, Mamloxi 5573, Mamloxi 5604, Mamotan,
Mamotan 51391, Mamredo, Mamredo 578, Mamredo 519,
Mamredo 535, Monetta, Nanking, Otootan, Palmetto, Pee
Dee, Peking, Tanloxi, Tanloxi Yellow, Tanner, Tokio, Tokio
Brown, Unknown, White Biloxi, Wilson, Yellow Biloxi.
Address: Agronomist, Delta Branch Exp. Station, Stoneville,
Mississippi.
1728. Sherman, William C.; Salmon, William D. 1939.
Carotene content of different varieties of green and mature
soybeans and cowpeas. Food Research 4(4):371-80. Aug.
Also in Plant Science Literature 10(12):6 (1939). [15 ref]
• Summary: The carotene content of 45 varieties of “green
immature” soybeans ranges from 705 mg/100 gm for Tanloxi
to 212 for Higan. The mean appears to be about 430. Note:
The units used are not clear. Booher, Hartzler, and Hewston
(1942) translate these results into International Units per
100 gm edible portion. The range is 1,175 for Tanloxi to
353 for Higan. The beans were grown in Alabama on sandy
loam soil fertilized with superphosphate and muriate of
potash. The spectrophotometric method of analysis was
used. International Units were calculated from or included
carotene analyses. Carotene is closely related to vitamin A;
There is alpha, beta, and gamma carotene. Address: Lab. of
Animal Nutrition, Alabama Polytechnic Inst., Auburn.
1729. Staley Journal (Decatur, Illinois). 1939. Yellow
soybeans bring top price from processors: four such varieties
suited to central section. Aug. p. 19-29.
• Summary: “Soybeans have a faculty of being able to grow
on nearly all types of soil, but best results are obtained on
mellow fertile loam, or sandy loam. In general, the soil
requirements are about the same as for corn, although
soybeans will make a more satisfactory growth than corn
on soils low in fertility, provided that inoculation is present.
If soybeans are properly inoculated they will build up the
nitrogen content of the soil. Due to the mellowing effect
which the soybean plant has on soil, experts do not advise
growing them on very hilly land unless the fields are terraced
to prevent washing.
“Another strong point in their favor is that soybeans will
stand drought much better than most commonly grown grain
crops. Yields will be much reduced under drought conditions,
but soybeans will come nearer giving a good account of
themselves than most other crops. One of the outstanding
features in growing soybeans is that they are immune to
chinch bugs.
“Prefer Yellow Beans: While there are almost endless
varieties of soybeans, processors prefer the yellow seeded
varieties and will pay higher prices for them. The reason
for this preference is that the yellow beans are of higher oil
content and lower oil refinery losses. Black and brown beans
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make an unattractive meal which must usually be sold at a
discount.
“Three yellow varieties which are acceptable to all
processors are the Dunfield, Illini and Manchu. All three are
ideally suited for conditions in Ohio, Indiana and Illinois.
There are other good varieties but these three have stood the
test well over a period of many years. They are hardy, they
mature fairly rapidly, and over a period of time will show the
most satisfactory oil content. Any grower is playing safe by
planting any one of these three.
“Dunfield was introduced from Manchuria in 1913. The
plant is stout, erect and bushy flowers both purple and white.
It matures in 110 to 120 days with pods 2, 3 and 4 seeded.
The seeds are straw yellow with light brown hilum. There are
about 2750 seeds to the pound.
“Illini was developed by the Illinois Experiment Station.
The plants are stout erect and bushy and the flowers white. It
matures in 105 to 115 days. The pods are 2 to 3 seeded and
the seeds are straw yellow with brown hilum, It runs about
2750 seeds to the pound. This variety has the characteristic
of shedding leaves and foliage and retaining pods.
“Manchu was introduced from Manchuria in 1911. It has
the stout, erect and bushy plants which characterize the other
two varieties, and the flowers are both purple and white.
Beans mature in 110 to 120 days, and pods are 2, 3 and 4
seeded. The seeds are straw yellow with black or brown or
slate hilum. There are about 2400 seeds to the pound.
“The best results with soybeans are obtained on a well
prepared seed bed. In general the land should be prepared
as for corn, Soybeans, like corn, respond to any extra
preparation of the soil.
“Fall or early spring plowing permits disking and
harrowing the soil just before seeding and thus killing weeds
just starting in the surface soil. This preparation just before
planting is very important,
“Several different methods of planting soybeans have
been used. In the large soybean growing areas of Illinois, the
most popular method has simmered down to planting with an
ordinary grain drill. This is generally termed ‘Drilling Solid,’
The rest of the article is about the basics of soybean
cultivation: Planting. Cultivation. Harvesting. Grades. A two
page chart titled “Queen Soybean” shows the many ways in
which soybeans are used as a raw material by “the soybean
crushing industry.” Meal, flour, crude oil and about 50
products derived from them (incl. “soysauce”). How to sell
soybeans to Staley or country elevators.
Excellent half-page photos show: (1) Many yellow
soybeans. (2) “Ground for soybeans in big Illinois field is
broken with tractor-drawn plows.” (3) “The second process
in preparing the ground for the beans is disking. With the
aid of a tractor a great deal of ground is turned at once.” (4)
“Drilling beans is done in wholesale fashion in Illinois.” (5)
“Weeding soybeans is not such a back-breaking task when it
can be done in this fashion.” Shows a man seated on a tractor

with an umbrella over his head; the tractor is pulling a wide
weeder or rotary hoe.
(6) Three stages of soybeans growing up in the same
field–early summer, mid-summer, early fall. (7) Horses
standing by a thresher. (8) “Few farmers use this old method
of cutting and then stacking soybeans.” (9) “At its Decatur
plant the Staley company stores soybeans in this 3,000,000
bushel elevator, just east of the mill.” (10) A country
elevator. “Staley’s supply of beans comes from such country
elevators throughout Illinois. At harvest these elevators are
busy spots.” (11) “The modern way of harvesting beans with
a combine.”
1730. Albert, A.R. 1939. Soybeans in central Wisconsin
on light sandy soils. Proceedings of the American Soybean
Association p. 10-12. 19th annual meeting. Held 11-12 Sept.
at Madison, Wisconsin.
• Summary: Contents: Introduction. Varieties in use. Yields
per acre. Culture. Harvesting. Soybeans as green manure.
Soybeans for seed or grain. Soybeans for hay. Soybeans for
silage. Summary.
“The soybean crop was introduced on the light sandy
soils of central Wisconsin in about 1916, primarily as
an emergency hay crop.” “Varieties in use: Variety trials
have been conducted on Plainfield Sand at the Hancock
Experiment Farm intermittently since 1921. Grain
yields averaged about 10 bushels per acre with but slight
differences between Ito San, Manchu, Black Eyebrow,
and Mandarin. Of the hay varieties, the Wilson outyielded
Midwest, Peking, and Virginia. These latter do not mature [in
Wisconsin] and are not much used.
Recent trials of the newer varieties have indicated
possibilities in the Manchu No. 3, Mukden, Illini, Mandell,
and some others. The Manchu has become the most
popular soybean, and more recently the Manchu No. 3 is
coming in. Of the early varieties the Mandarin is preferred
to the Wisconsin Early Black because of higher podding
tendencies.”
Yields: “The yield of seed on light soils will range from
six to twenty bushels per acre, averaging about ten to twelve
bushels. The farm crop scheme in which soybeans have
been used usually relegates soybeans to the poorer soil with
consequent low yields.
“Yields of hay will range from one-half to one and onehalf tons per acre with an average of about one ton.”
1731. Delwiche, E.T. 1939. Extending the soybean
belt northward. Proceedings of the American Soybean
Association p. 22-26. 19th annual meeting. Held 11-12 Sept.
at Madison, Wisconsin.
• Summary: “The extension of soybean culture northward in
Wisconsin was started in 1906. At that time the author was
assigned the job of helping in the introduction of suitable
crops for the extreme northern part of the state, the section
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bordering on Lake Superior. One of the problems to meet
was to find an annual legume crop suitable for hay making,
a crop that the new settler could plant in the spring, and
realize a crop of hay from it. It was not hard to find such a
crop for the heavy clay types of soil, for on such land field
peas supplied the supplement. But, for the sandy belt,...
the problem was not so easy.” A long list of potential crops
was compiled. “The first trial, made in the summer of 1906,
indicated very clearly that of all these, soybeans gave the
best indication of being adapted as an annual hay.”
“Five years of work carried on continuously at the Iron
River Substation, some sixteen miles south of Lake Superior,
sufficed to work out the essential cultural requirements of the
soybean crop, and to give a good idea of the kind of varieties
suited.” Ito-san [Ito San] and Early Black were found to
make good hay.
“In 1909, some fifty selections were made with a view
to finding out the best adapted type. These were planted at
the Spooner Branch Station in 1910, some sixty miles south
of Iron River and in the heart of the sandy belt... The strains
selected out of Early Black produced well.” The two best
strains were No. 1 and No. 25. The pedigree No. 1, because
of its being a better seed producer, was finally selected and
is the strain now known as Wisconsin Black.” As “early as
1913, four acres of Pedigree No. 1 (so-called Wisconsin
Early Black) were put in at the Ellis Junction Station.”
“At this time cooperation was begun with the U.S.
Department of Agriculture, and seed was obtained from
W.J. Morse... In 1914, fifty new varieties were obtained
from the U.S.D.A. and added to the test at Spooner. Weather
conditions favored the ripening of most of these. Selection
work out of these strains of soybeans was begun at that time.
My records show that about that time centers for the culture
of this valuable crop were established in Burnett, Washburn,
Portage, and Marinette Counties. Prof. George M. Briggs,
who came as county agent in Burnett County, took up the
good cause and gave a strong impetus to the production of
soybeans in Burnett County, and won for himself an enviable
reputation in the rapid expansion of the crop.
“Varieties that showed evidence of value for the north
were Wisconsin Black, Black Eyebrow, and two strains of
the Mandarin soybean.” Wisconsin Early Black also survived
several years of cold weather. Other varieties mentioned:
Manchuria, Medium Green, and Mammoth Yellow.
Note: This is the earliest document seen with the term
“soybean belt” in the title. Address: Wisconsin.
1732. Parker, M.W.; Borthwick, H.A. 1939. Effect of
variation in temperature during photoperiodic induction upon
initiation of flower primordia in Biloxi soy bean. Botanical
Gazette 101(1):145-67. Sept. [13 ref]
• Summary: “Introduction: Photoperiodic induction in
Biloxi and other varieties of soybean is influenced greatly
by factors other than photoperiod. Age of plant at the time

of treatment (Borthwick & Parker 1938), intensity of light
during treatment (Borthwick & Parker 1938), and variety of
soybean used, have been shown to contribute to variations in
the results obtained.
“Many studies dealing with the influence of temperature
upon flowering in various kinds of plants have shown
that this factor, operating alone or in conjunction with
photoperiod, may exert a tremendous influence upon the time
and extent of flowering. But few, if any, of these studies have
been directed specifically at the interrelation of temperature
and photoperiod during photoperiodic induction.”
“Summary: 1. Biloxi soybeans were grown in the
greenhouse for four to five weeks and transferred to a series
of control rooms where various combinations of temperature
during the photoperiod and the dark period were applied for
five days. Photoperiods of both 8 and 16 hours were used.
“2. The effect of these various temperatures on the
initiation of flower primordia has been determined.
“3. Initiation of flower primordia was influenced to a
much greater extent by variation in temperature during the
dark period than by variation during the photoperiod.
“4. When the temperature during the photoperiod was
constant, a 55ºC temperature during the dark period limited
the amount of initiation that occurred. At 65ºC initiation was
much more extensive. This rise of 10º in temperature during
the dark period produced a greater difference in initiation
than any other temperature variation of the same amount...”
Address: 1. Physiologist; 2. Morphologist. Both: U.S.
Horticultural Station, Beltsville, Maryland.
1733. Revue des Combustibles Liquides (la). 1939. Annexes:
Rapport du Centre de Researches Agronomiques de
Clermont-Ferrand sur le Soja [Appendixes: Report of the
Center for Agronomic Research of Clermont-Ferrand on
soya]. 17(167):230-33. Aug/Sept. [Fre]
• Summary: Contents: Contents of a collection of
soybean varieties made in 1936 and 1938. Factors of plant
development: Heat units, temperature. Cultural conditions
(Varieties include Rouest 104, 250, 29, and 14 {best yield;
159 kg/ha}, Tokio Noir {Tokyo Black, #2 best yield}, Platter
Gelbe Riesen {Yellow Giant}, and Platter Schwarze S.S.
A table shows for each: Weight of 100 seeds, production
(in kg) per hectare.) Comparative trials (incl. inoculation
with Bacilus radicicola). Trials and micro-trials with the
varieties (Rouest 250, Rouest 104, Dieckmann Heimburg
{Germany}, Dieckmanns grüngelbe {Greenish Yellow},
Dieckmanns Hellgelbe {Bright Yellow}, Rouen 29, Rouest
82, Ossijek {Rumania}, Bitterhofs mittel frühe schwarze
{Medium Early Black}, Dieckmanns früheste gelbe {Earliest
Yellow}, Platter gelbe Riesen, Bitterhofs früheste mittelhohe
gelbe {Earliest Middle-high Yellow, from Germany}).
Inoculation trials (conducted using the variety Rouest 104,
with bacteria from three sources). Orientation of research in
1939. A huge table (p. 233) titled “Micro-trials, soya 1939”
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has the following columns: Origin, varieties, relative yield,
probability, impurities (%), actual yield, weight per hectare,
weight of 100 seeds, broken seeds (%), water content (%),
protein content (%), oil content (%), color of the seeds, onset
of flowering, onset of shedding leaves. Note: Both the latter
columns are expressed in days relative to the results for the
variety Rouest 104, which started flowering on 10 July 1938,
started shedding leaves on 14 Sept., and was harvested on
Sept. 28.
1734. Tehon, L.R.; Boewe, G.H. 1939. Charcoal rot in
Illinois. Plant Disease Reporter (USDA) 23(19):312-17. Oct.
15.
• Summary: Pages 314-15: The section titled “Charcoal
rot on soybeans” states: The occurrence of charcoal rot on
soybeans was first recorded in Williamson County [Illinois]
in 1930. Since that date infection has been found in 16
counties (see Map l) representing the major portion of the
southern two- thirds of the State.
“No record of severity was made for the soybean field
in which the disease was found in 1930, and the disease was
not observed again on soybeans until 1934. In this latter year
a severely infected 3-acre field was found in Jersey County,
and counts showed that about 55 percent of the plants were
diseased. In 1935 the disease was found in two fields in
Ford County, but only a trace of the plants in each field were
diseased.
“In 1936 a much larger number of diseased soybean
fields were encountered. In a 20-acre McDonough County
field many plants in an area approximately 2 rods long by
2 feet wide were diseased, and occasional plants elsewhere
in the field were diseased. In Jefferson County, in a cowpea
field, a few volunteer soybean plants were diseased. In the
same county, in a soybean field, 7 percent of the plants were
diseased, the percent of diseased plants ranging in various
counts from none to 14 percent. In Macoupin County, in a
5-acre soybean field, 6.8 percent of the plants were diseased,
the number in 100-plant counts ranging from none to 22.
In Marion County, in a 10-acre field, 7 percent of the plants
were diseased; in Vermilion County, in a 10-acre field, 11
percent were diseased; in Douglas County, in a 40-acre field,
30 percent were diseased; in Jersey County, in a 40-acre
field, 29 percent were diseased; in Morgan County, in a 30acre field, 0.6 percent were diseased; in Sangamon County,
in a 40-acre field, 8.5 percent were diseased; and in Logan
County, in a 40-acre field, 2 percent were diseased.
In 1937, charcoal rot was found in soybean fields only in
Schuyler and Effingham Counties. A 35-acre field in the first
county had only a trace of diseased plants; a 5-acre field in
the second county had 0.2 percent of the plants diseased.
“In 1938 in Perry County, in a 10-acre field, 1 percent
of the stems were diseased, and in Montgomery County, in a
15-acre field, 0.2 percent of the plants were diseased.
“The difficulty of determining soybean varieties during

ordinary field examinations has made it difficult to secure
information regarding varietal susceptibility. The sowings
were of mixed or undetermined varieties in many fields in
which the disease was found. The varieties in which infection
is known to have occurred are Virginia, Illini, Manchu, and
Haberlandt.”
1735. Fricke, E.F. 1939. Soya beans: Recent Tasmanian
trials. Tasmanian J. of Agriculture 10:197-98. Nov. 1. Also in
Plant Science Literature 11(1):19 (1940).
• Summary: Over the last few years there have been
numerous enquiries as to whether the Soya bean crop could
be grown in Tasmania. “Some twenty-five years ago [i.e., in
about 1914] attempts were made to introduce Soya beans by
the Department of Agriculture, but without success. Since
that time many new varieties have become available and we
read of crops being successfully grown in England.
“In 1931 an attempt was made to grow the Mammoth
Yellow variety by the Department, in co-operation with Mr.
G.S. Parsons, in the Scottsdale district [of Tasmania]. The
crop promised well in the early stages, but was later ruined
by frost.
“The Van Diemen’s Land company has been conducting
experiments with Soya beans at Ridgley since 1935. The
Company’s Directors in London sent out in that year a bushel
of seed grown on the Fordson Estates in Essex [England].”
The results have been disappointing. Address: Agronomist.
1736. Morse, W.J.; Cartter, J.L. 1939. Soybeans: Culture and
varieties. Farmers’ Bulletin (USDA) No. 1520 (Revised ed.).
39 p. Nov. Revision of April 1927 edition, further revised in
1949.
• Summary: Contents: History. Description. Distribution and
production. Climatic adaptations. Soil preferences, Varieties
(classified by length of growing season into 7 groups,
and divided within each group into “Seed, forage, green
vegetable, and dry edible” types). Description of varieties
(describes 125 varieties). Preparation of the seedbed.
Fertilizers and lime. Inoculation. Time of seeding. Methods
of seeding. Rate of seeding. Depth of seeding. Cultivation.
Soybeans in rotations. Soybeans in mixtures. Soybeans
drilled in small grains. Cost of production. Insect enemies of
soybeans. Soybean diseases. Other enemies of soybeans.
“History: Ancient Chinese literature reveals that the
soybean was extensively cultivated and highly valued as
a food centuries before written records were kept. The
first record of the plant is contained in a materia medica
describing the plants of China, written by Emperor Sheng
Nung in 2838 B.C. Methods of culture, varieties for different
purposes, and numerous uses are repeatedly mentioned in
later records, indicating the soybean to be of very ancient
cultivation and perhaps one of the oldest crops grown by
man. It was considered the most important cultivated legume
and one of the five sacred grains essential to the existence
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of Chinese civilization. Soybean seed was sown yearly with
great ceremony by the emperors of China, and poets through
the ages have extolled the virtues of the plant in its services
to humanity.
“The soybean was first made known to Europeans by
Engelbert Kaempfer, a German botanist, who spent 2 years,
1691-92, in Japan. Seed sent by Chinese missionaries was
planted as early as 1740 in botanic gardens in France...”
“Distribution and production: The soybean is grown
to a greater extent in Manchuria than in any other country
in the world. It occupies about 25 percent of the total
cultivated area and is relied upon by the Manchurian farmer
as a cash crop. China, Japan, and Chosen [Korea] are large
producers and the soybean is cultivated more or less also
in the Philippines, Siam, Cochin China, Netherland India
[later Indonesia], and India. In other parts of the world,
particularly Germany, England, Soviet Union, France,
Italy, Czechoslovakia, Rumania, Mexico, Argentina, Cuba,
Canada, New South Wales, New Zealand, Algeria, Egypt,
British East Africa, South Africa, and Spain, various degrees
of success have been obtained.”
The section on diseases discusses the following: Purple
spot of seeds, bacterial blight, bacterial pustule, mosaic, wilt,
brown spot, sunburn or aphid injury, downy mildew, pod and
stem blight, anthracnose, sclerotial stem rot, frog-eye spots,
and Pythium root rot.
A table (p. 6-7) shows different varieties of soybeans
recommended for four different uses (seed, forage, green
vegetable, or dry edible), classified by the length of the
growing season. Green vegetable–Very early (100 days or
less): Agate, Sioux. Early (101 to 110 days): Bansei, Chusei,
Goku, Kanro, Waseda. Medium early (111 to 120 days): Fuji,
Hakote, Hiro, Hokkaido, Jogun, Kura, Osaya, Sato, Shiro,
Sousei, Suru, Toku, Willomi. Medium (121 to 130 days):
Chame, Funk Delicious, Imperial. Medium late (131 to 140
days): Aoda, Hahto, Higan, Rokusun. Late (141 to 160 days):
Nanda.
Dry edible–Early (101 to 110 days): Bansei, Chusei,
Goku, Kanro, Waseda. Medium early (111 to 120 days):
Hokkaido, Jogun, Osaya, Sousei, Suru, Toku, Willomi.
Medium (121 to 130 days): Funk Delicious, Imperial.
Medium late (131 to 140 days): Easycook*, Haberlandt*,
Higan, Rokusun, Tokyo*. Late (141 to 160 days): Nanda.
Note: All dry edible varieties except three (Easycook,
Haberlandt, and Tokyo–which are followed by an asterisk
(*)) are also included in the green vegetable group. But many
in the green vegetable group are not included in the dry
edible group.
Detailed descriptions of the following 125 varieties
are given (p. 7-17): Agate, A.K., Aksarben, Aoda, Arksoy,
Avoyelles, Bansei, Barchet, Biloxi, Black Beauty (same
as Ebony), Black Eyebrow, Cayuga, Chame, Charlee,
Chernie, Chestnut, Chiquita, Chusei, Clemson, Columbia,
Creole, Delnoshat, Delsta, Dixie, Dunfield, Early Green

(same as Medium Green), Early Virginia Brown (same as
Virginia), Early Wilson (same as Wilson), Early Wisconsin
Black (same as Wisconsin Black), Early Yellow (same as
Ito San), Easycook, Ebony, Elton, Fuji, Funk Delicious,
George Washington, Georgian, Goku, Guelph (same as
Medium Green), Habaro, Haberlandt, Hahto, Hakote,
Harbinsoy, Hayseed, Herman, Higan, Hiro, Hokkaido,
Hollybrook, Hongkong, Hoosier, Hurrelbrink, Illini,
Ilsoy, Imperial, Indiana Hollybrook (same as Midwest),
Ito San, Jogun, Kanro, Kingwa, Kura, Laredo, Large
Brown (same as Mammoth Brown), Large Yellow (same
as Mammoth Yellow), Late Yellow (same as Mammoth
Yellow), Lexington, Macoupin, Mamloxi, Mammoth
Brown, Mammoth Yellow, Mamredo, Manchu, Mandarin,
Mandell, Mansoy, Medium Early Green (same as Medium
Green), Medium Early Yellow (same as Ito San), Medium
Green, Medium Yellow (same as Midwest), Midwest,
Minsoy, Missoy, Monetta, Morse, Mukden, Nanda, Nanking,
Norredo, Northern Hollybrook (same as Midwest), Ogemaw,
Old Dominion, Oloxi (formerly Coker’s Black Beauty),
Osaya, Otootan, Ozark, Palmetto, Pee Dee (Coker’s 31-15),
Peking, Pine Dell Perfection, Pinpu, Richland, Rokusun,
Sato, Scioto, Shiro, Sioux, Sooty, Sousei, Southern Green,
Southern Prolific, Soysota, Suru, Tarheel Black, Toku,
Tokyo, Virginia (selection {19186-D} from the Morse
variety at Arlington Experiment Farm in 1907), Waseda,
Wea, White Biloxi, Willomi, Wilson, Wilson-Five, Wisconsin
Black, Woods’ Yellow, Yelredo (a nonshattering selection,
Coker’s 319), Yokoten. Address: 1. Senior Agronomist; 2.
Assoc. Agronomist, Div. of Forage Crops and Diseases;
Both: USDA Bureau of Plant Industry, Washington, DC.
1737. Borthwick, H.A.; Parker, M.W. 1939. Photoperiodic
responses of several varieties of soybeans. Botanical Gazette
101(2):341-65. Dec. Also in Plant Science Literature
11(1):03 (1940). [8 ref]
• Summary: “Summary: 1. A study of floral differentiation
has been made upon thirteen varieties of soybeans grown
on nine different photoperiods, including continuous light.
The varieties Agate, Mandell, Hudson Manchu, Minsoy,
McCrostie’s Mandarin, Wisconsin Early Black, Batorawka,
and Mandarin initiated flower primordia on all photoperiodic
treatments employed. These varieties normally mature seed
in 105 days or less under field conditions. No plants of the
varieties Biloxi, Avoyelles, Otootan, and Peking, and few
of Tokyo, initiated flower primordia on photoperiods longer
than 16 hours. These varieties require 125-175 days to
mature seed in the field.
“2. The initiation of flower primordia in many
varieties under continuous light shows that darkness is
not a necessary condition for floral initiation in them...”
Address: 1. Morphologist; 2. Assoc. Physiologist. Both: U.S.
Horticultural Station, Beltsville, Maryland.
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1738. Bulletin du Service Intercoloniale d’Information et
de Documentation. 1939. Essais de culture du Soja dans
la région du Noun au Cameroun [Cultivation trials with
soybeans in the region of Noun, in Cameroon]. No. 178.
Summary in Revue de Botanique Appliquee 19:292-93
(1939) and in Revue Internationale du Soja 1(1):37 (1941).
[Fre]*
• Summary: Trials made by the agricultural station at
Dschang have made it possible to determine that, among
the varieties of soya introduced to the territory, the variety
Haberlandt has shown itself to be the most productive
in the region of Noun; it will be used in the future for
the intensification of this crop. In September, the Station
distributed 200 kg of seed to each of the 5 subdivisions of the
region. This amount will be returned (reimbursed) after the
harvest and redistributed.
The harvest in Jan. 1939 will be in the order of about 10
tonnes. If all the seeds harvested are planted in March 1939,
the harvest in July-August of the next year will be about
100 tonnes. In the month of October, samples of soya were
sent to the Chamber of Commerce at Douala, which made it
known that this soya was comparable to that of Manchuria
and will very probably find buyers at the same price. Taking
into account a slight discount in the in the market price since
the seeds of Cameroon are not well known, the price of a
tonne at Douala should establish itself at about 870 francs.
In summary, the cultivation of soya would appear to be
very interesting in the country of the Bamileke [the largest
tribal ethnic group]; it has the advantage over corn/maize of
giving two harvests per year, while exhausting the soil less.
Its popularization and intensification [high yield from a small
area] will be pursued.
1739. Löbbe, Henrique. 1939. Soja [The soybean]. Nossa
Terra No. 5. p. 16-17. English-language summary in Herbage
Abstracts. 1939. 9(1-4):298. Dec. [Por]*
• Summary: Experiments in Brazil from 1921 onwards have
demonstrated the exceptional suitability of the country, in
terms of both soil and climate, for soybean cultivation. A
variety with a high oil content, the “Artofi” soybean, has
been obtained from a cross of the 150-day Tarheel Black
variety with the 80-day Aksarben variety.
1740. Erdman, Lewis W. 1939. Important facts you should
know about soybean inoculation (Brochure). Milwaukee,
Wisconsin: The Nitragin Co. 4 p. [1 ref]
• Summary: “’Without good nodulation, success with
soybeans is impossible.’ This statement was made by a
leading soil bacteriologist while addressing the annual
meeting of the American Soybean Association. Obviously
every grower of soybeans is anxious to learn the very latest
facts concerning soybean inoculation. The purpose of
this pamphlet is to present these facts and help you to get
maximum benefits and profits from your soybean crop.

A photo shows a field of soybeans. The crop on the left
is inoculated with Nitragin, that on right not inoculated.
“Soybeans and Soil Improvement: For soybeans to
function as soil builders, it is necessary to plow them
under as green manure, or feed them on the farm and
return the manure to the soil. The reason for this is that
about nine-tenths of the soybean plant is above the ground.
If this portion is used for hay and sold, or if the seed is
harvested and the straw is removed, there will be a loss of
nitrogen rather than a gain, even though the soybeans are
well inoculated. The extent to which the use of the crop
determines the gain or loss of nitrogen in the soil, is shown
by the figures in the following table.”
A table titled “Effect of soybean use upon nitrogen
added to soil” has two columns: (1) Method of handling crop
and (2) Pounds of nitrogen added per acre.
Green manure: 88 lb. Combined 16 lb. Seed harvested
and straw removed: -3. Hay -30. Source: “University of
Illinois data. Published in Proceedings of the American
Soybean Association.
“In ‘Studies on Nitrogen Fixation by Inoculated
Soybeans’ made at Iowa State College and published in
Proceedings and Papers of The First International Congress
of Soil Science, the following statements were made. ‘The
results show that soybeans offer very little promise as a soilbuilding crop unless they are exceptionally well inoculated
and that the degree or intensity of the inoculation on soybean
roots determines, to a large extent, the amount of nitrogen
fixed from the atmosphere. Where the plants are only slightly
inoculated the amount of nitrogen fixed by soybeans is
practically negligible, but when they are well inoculated,
very appreciable amounts of nitrogen may be expected to be
taken from the atmosphere.’
“Effect of Inoculation on Yield of Soybeans: In Circular
326 of the Illinois Agricultural Experiment Station, the
effect of inoculation on yield of hay and seed is reported
as follows:” A table shows–Yield per acre for Manchu
soybeans:
Inoculated: Hay–2.99 tons. Seed: 33.9 bushels.
Not inoculated: Hay–2.07 tons. Seed: 21.5 bushels.
Gain for inoculation: Hay–0.92 tons. Seed: 12.4 bushels.
“’By assigning money values to the hay and seed, we
may get some idea of the value of this treatment just from the
standpoint of yields, disregarding its value in improving the
soil. Assuming that soybean hay sells for $15 a ton and that
the cost of harvesting and marketing is $5 a ton, the net value
of the increase secured by inoculation is $9.20. If we further
assume that 2 bushels of seed are sown per acre and that it
costs 50 cents a bushel for inoculation, the interest on the
investment in the inoculation is 920 per cent. Who would not
take advantage of an investment yielding such a return?’
“’The yield of hay was almost doubled and the yield
of seed was tripled, as a result of the combined lime and
inoculation treatments on Soybeans grown on the Grundy
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Silt loam.’ (From Iowa Exp. Station Bulletin No. 298.) The
Wisconsin Station (Bulletin 375) reported on inoculation
tests on soybeans at three substations. The increase in seed
production ranged from 60 pounds on the richer soils to as
much as 324 pounds on the medium light soils. The two year
average in three counties on eight farms with six varieties of
soybeans shows a gain of 1108 pounds per acre dry weight
for the inoculated plants over the uninoculated soybean
plants.
“Effect of Inoculation on Protein Content of Soybean
Hay and Seed: Inoculation increases the protein content and
feeding value of soybean hay and seeds. Soybeans having
relatively high content of protein, usually bring greater
cash returns to the grower. The Missouri Station reports
data which shows that uninoculated soybean hay contained
151 pounds of protein per ton, while the inoculated hay
crop contained 298 pounds, a real gain of 147 pounds of
protein per ton. In Iowa, ‘the quality of the soybean crop, as
measured by the protein content, was also improved by lime
and inoculation. The percentage content of protein in the hay
was practically doubled, and in the seed, it was increased
about one-third.’
“In Wisconsin, it was found that the average increase
in nitrogen content of the inoculated plants was 44.58
pounds per acre. This is equivalent to 278.63 pounds more
protein per acre from the inoculated plants than from the
uninoculated soybean plants.
“Effective vs. Ineffective Strains of Soybean Bacteria:
Laboratory studies have made possible the discovery of
all sorts of legume bacteria–some are found to be highly
effective in furnishing nitrogen to legume plants–while
others may be definitely ineffective, that is, they form
nodules, but cause no increase in growth or other benefit to
the legume plants. Then there are all gradations of strains
of legume bacteria between these two extremes. This is
the reason why some plants may be well inoculated, while
others are poorly inoculated. Recent work reported by the
Wisconsin Station emphasizes the fact that legume bacteria
living in the soil may be largely of the ineffective type. Two
hundred random soybean fields were examined. Nodules
were obtained from plants growing in these fields, soybean
bacteria were isolated and these strains or cultures used to
inoculate soybeans grown in sand pots in the greenhouse.
The results showed their ability to benefit the soybean plants
as follows: 50 per cent were poor or ineffective; 25 per cent
were only fair; 25 per cent were good or effective.
“Results of this nature have led Experiment Stations
to urge farmers to inoculate soybean seeds whenever and
wherever they are planted.
“Summary: With the above Agricultural Experiment
Station facts in view, no farmer can afford to neglect to
inoculate his soybeans whether they are to be used for hay,
seed or green manure. The main purpose in good inoculation
is to obtain abundant nodulation with effective strains

of soybean bacteria capable of taking large quantities of
nitrogen from the air and making it available for the growth
of the soybean plants.
“Why Nitragin Leads Everywhere: During each
growing season, representatives of the Nitragin Company
select nodules from different varieties of soybeans growing
under a wide range of soil and climatic conditions. From
these nodules a large number of different strains of soybean
bacteria are obtained. These are tested in the laboratory
for purity, and finally on soybean plants, to determine their
ability to utilize air nitrogen. Individual strains are used to
inoculate soybean seeds which are grown under controlled
conditions in pots of sterilized nitrogen-free sand in the
Nitragin greenhouse. At the end of the growth period, the
entire plants, tops and roots, are analyzed for nitrogen
content. The difference in nitrogen between the inoculated
and uninoculated plants used as controls is the gain in
nitrogen, or the amount of nitrogen actually taken from the
air. The plants showing the highest amount of nitrogen are
produced by the most effective strains of soybean bacteria. A
selection of the very best strains is thereby made possible.
“There is as much difference in strains of soybean
bacteria as among varieties of seed or breeds of livestock...
and selected strains of legume bacteria show the same
superiority over natural or chance inoculation, as do
pedigreed seeds or breeds over wild plants or scrub livestock.
Nitragin strains have been built up by nearly 40 years of
continued research, selecting and triple testing... tests in the
laboratory, in the greenhouse and in the field.
“Only Nitragin bacteria are propagated by the exclusive,
perfectly-controlled Nitragin patented process in Nitragin
patented incubators. Only Nitragin has proved itself by
nearly 40 years of profitable use by practical farmers.
Nitragin was the first commercial inoculant in the world;
first to sell on the bushel basis; first to use a moist humus
medium; first to print the number (billions!) of bacteria
packed in each can; first to put expiration date on every can
for your protection against stale stock. Nitragin features are
constantly being imitated, but Nitragin has set the pace for
nearly 40 years, and today is more widely used than all other
commercial inoculants.”
“Nitragin ‘S’ Culture was ordered by dealers for over
980,000 Bushels of Soybeans in 1938.”
“The picture [photo] on the right shows how different
strains of soybean bacteria vary in their ability to aid the
soybean plant. Two strains are highly effective while one
strain was poor when compared to the uninoculated check.
All plants were grown under controlled conditions...”
A photo shows “The way a can of Nitragin looks before
and after opening.” Address: Director of Research and
Production, The Nitragin Co., Inc., [3747 North Booth St.,
Milwaukee, Wisconsin].
1741. Fifty years of progress on Dominion experimental
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farms, 1886-1936. 1939. Ottawa, Ontario, Canada: J.O.
Patenaude. 158 p. See p. 19-20, 80-81.
• Summary: The Dominion Experimental Farms System
was inaugurated in 1886. Credit for the inception of the
system goes largely to two men from London, Ontario,
Hon. (afterwards Sir) John Carling, Minister of Agriculture
(whose photo is shown), and Prof. (afterwards Dr.) William
Saunders, the first Director. In 1884 Canada was facing the
need of recasting her agriculture.
Institutions for agricultural service were already in
existence. One at Rothamsted, England, called the “Mother
of Experimental Stations,” had been founded by Sir John B.
Lawes as a private enterprise. [Note: It still exists in 1990
as Rothamsted Experimental Station, AFRC (Agriculture
and Food Research Council) Inst. of Arable Crops Research,
Harpenden, Herts. AL5 2JQ, England.] Field experiments
commenced there in 1843. In Germany, “experimental
farms began in Saxony in 1852 through the banding
together of farmers to have plants and animals tested on
a particular farm at less expense of time and money than
by individual trial. They engaged a manager and when the
work grew extensive asked for government aid. The German
government investigated, approved and furnished aid not
only for that enterprise but for others of a like nature. Within
30 years there were more than 80 German stations, nearly all
of them more or less supported by government funds. France
investigated the German system, reported favourably, and by
1878 had established 43 subsidized stations of her own.”
The personnel has grown to some 1,400 employees.
“The United States had a system of land-grant
agricultural colleges (some with experiment stations),
established under the Morrill Act passed in 1862, though the
Hatch Act, providing specifically for land grants to a system
of state experiment stations, was not passed until 1887.
Several states had acted before the passing of the Morrill
Act, Michigan having the oldest agricultural college, dating
from 1857.
“An institution built at Cirencester, England, in 1845,
was in 1880 named by Her Majesty, Queen Victoria, ‘The
Royal Agricultural College.’ The Downton Agricultural
College, near Salisbury, was established in 1880.”
“Beginnings in Canada: In Canada a school of
agriculture, now affiliated with the faculty of Arts of Laval
University, was established at Ste. Anne de la Pocatière in
1859. Experimental work was carried on in connection with
the Ontario Agricultural College, founded in 1873.”
An early strain of Mandarin soybeans is yellow-seeded
and very productive. “More than 500 bushels of registered
seed were produced in the Ottawa valley in 1935 and about
1,600 bushels in 1936. Numerous tests in Quebec and the
Maritime Provinces have been conducted, many of which
were successful, but still earlier varieties are required to
provide a margin of safety. A new Ottawa selection ten days
earlier than Mandarin, will soon be ready for distribution.

“Large numbers of soybean introductions have been
tested at Harrow (Ontario) since 1923 and at Ottawa
(Ontario) since 1928. Approximately 600 hybrid strains are
grown at Ottawa annually... All are yellow-seeded.”
An excellent map (p. 6), shows all the farms, stations,
sub-stations, etc. in Canada. These include: In British
Columbia–Saanichton, Smithers, Windermere, Agassiz, and
Summerland. In Alberta–Lethbridge, Manyberries, Lacombe,
Beaverlodge, Fort Vermillion. In Saskatchewan–Regina,
Indian Head, Swift Current, Scott, Rosthern, Melfort. In
Manitoba–Brandon, Morden. In Ontario- Harrow (very
far south), Ottawa, Kapuskasing. In Quebec–Ste. Anne,
Lennoxville, Normandin, Cap Rouge. In Nova Scotia–
Nappan, Kentville. In New Brunswick: Fredericton. In
Prince Edward Island: Charlottetown. Address: Ottawa,
ONT, Canada.
1742. Granhall, I. 1939. Växtförädlingsstudier beträffande
sojaböna, lin m.m.i Östersjöländerna och Mellaneuropa
[Plant cultivation studies regarding soybeans, flax and other
plants in the Baltic countries and Central Europe]. Sveriges
Utsaedesfoerenings Tidskrift 49(2&4):161-79, 336-50. [Swe]
• Summary: As is well known, in 1938 a number of new
cultivated plants, including the soybean (sojabönan), were
adopted into the Swedish Seed Association’s program after
a special allocation for increased work with flax, etc. was
granted by Swedish Parliament. It was particularly valuable
for these cultivation sectors for two study/collection trips to
be conducted in the winter of 1937-1938. For this allocation,
which was graciously provided by bank director August
Nachmanson, the Swedish Seed Association holds a debt of
gratitude.
The first excursion, to England, Belgium and the
Netherlands, which exclusively delved into the growing and
cultivation of soybeans (sojabönans), was undertaken by
Torsten Nilsson-Leissner M.Sc. in October-November 1937.
The second trip was made by yours truly during
February and March of 1938. My experiences are hereby
summarized in this compilation. The trip covered a number
of countries, namely Finland, Estonia, Latvia, Poland,
Lithuania, Germany, Austria, Hungary, Romania and
Czechoslovakia, which were visited in the order listed.
Finland (Page 161): Interestingly enough, soy beans
(sojabönor) were also tried on smaller parcels at the research
center in Dickursby. This was done in connection with the
vernalization experiments led by J. Wallin. One of the types
included (from Bitterhoff, Germany) matured relatively well
during the fortuitous year of 1937, despite being seeded as
late as the end of May. The vernalization (treating of the
seeds by soaking them and then keeping them at a given
temperature according to the process indicated by [Trofim]
Lysenko) had no hastening effect with regard to the soy
beans’ growth.
Estonia: The Jogeva Agricultural Research Center,
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which was founded in 1920 at the site of the former Swedish
Royal Lands at Laisholm, some 50 kilometers north of
Tartu, has now in just two year’s time conducted observation
experiments with soy (soja). The best crop, i.e. a full 2,200
kg/ha, was obtained in 1937 with the Manitoba Brown
variety. This year the weather conditions were particularly
favorable and the crop obtained was of excellent quality,
with up to 45% raw protein and 15% fat. Even the Mandarin
variety matured relatively nicely. One farmer near Jogeva
had a rather large cultivation of Manitoba Brown in 1937
and with that reportedly obtained a hectare harvest of
approximately 2,000 kg.
In 1937, the planting of soy beans was done around
May 20th in Jogeva. After the seedlings emerged, there was
a rather severe cold spell with temperatures reaching -5
to–8ºC, however, the soy was not damaged. Compared to
other crops like flax, for example, soy (sojan) is vary hardy
against spring frosts. Whereas on the other hand, people
had the perception that it was significantly more sensitive to
below-freezing temperature in fall. The harvest in 1937 came
at the end of August for the earliest varieties, but generally
for other varieties in September or later.
Poland (p. 4): Both professor J. Muszynski in Vilnius
[in today’s Lithuania] and the national research facility in
Pulawy work with soy cultivation (sojaförädling) in this
country. Due to the geographical location of Vilnius (about
the same latitude as the island of Rügen), and the good
results already achieved there, it was with high hopes that
I sought out professor Muszynski. Unfortunately, there
was no time for a visit to Pulawy, which is located south of
Warsaw. Professor Muszynski, who holds a professorship
in pharmacology at the University of Vilnius, has worked
with the cultivation of soybeans since 1926. He has
considerable knowledge on the topic and has also published
a rather extensive handbook, which is unfortunately written
entirely in Polish. The reason he got into soy cultivation
is soy’s value from a human food source standpoint and
in connection with that, it may be of interest to cite the
closing words of his handbook: “Because of its significance
as a human food source, the introduction of soy to Polish
agriculture should represent a greater revolution than the
introduction of the potato. With the introduction of soy,
malnourishment in our country’s rural population is destined
to disappear. The primary food among the country’s rural
people is the potato which means that individuals get too
little protein.” Professor Muszynski has thus far grown two
new types of soy (sojasorter), namely Batorovka (yellow
seeded) and Wilenska (brownish-black). Both are early and
have provided a relatively good yield in Vilnius. Another
Polish sort is the Pulawska, grown near Pulawy. For the
most part, soy cultivation in Poland is still rather small. The
harvest was generally reported to be from 9 to 14 dt/ha in the
northern areas, approximately 18 dt/ha in Wielkopolska and
15 to 25 dt/ha in nature’s most favorable regions of Volhynia

and Podolia [in today’s Ukraine].
In Vilnius, planting is usually done from the 1st to the
10th of May, however, sometimes as late as the 15th-20th.
In Pulawy, planting is done a few weeks early, from April
20th to May 1st. In Vilnius, the experience is the same as in
many other locations in that soy is not particularly sensitive
to spring frost. It has been observed that frosts in early June
that wipe out cucumbers, tomatoes and string beans have
not in any way damaged soy plants (sojaplantorna). The
growth period for the Wilenska and Batorovka varieties can
generally be calculated to around 130 days in Vilnius. Upon
maturation all of the leaves completely fall off.
Also in several other regards, including questions
about the methods for soy bacterial inoculation, professor
Muszynski had interesting information to offer. In his
breeding work, he has only used the selection method thus
far. Consequently, he has not done any cross-breeding, which
is due both to the difficulty of pulling off successful crosses
and that his allocation for soy breeding is quite modest.
I also visited an oil production facility near Vilnius,
which was reportedly the second biggest in Poland. It
worked primarily with sunflower, but also with flax,
rapeseed, hemp, soy, etc. seed pressing.
In Vilnius there is also another large institute for textile
plant studies, including a plant breeding facility, laboratories,
textile school and flax processing plant. The head of research
at this facility is professor J. Jagmin.
Lithuania (p. 166): At the national plant breeding facility
in Dotnuva, which in parentheses is said to work largely
according Svalöf models, the soybean has been adopted into
their program since 1925. The current director is agronomist
Z. Mackevicius, who previously studied for half a year at
Svalöf.
Breeding work has thus far resulted in two varieties of
soy, Dotnuva brown (Rudagrüdé) and yellow (Geltongrüdé),
of which the former is the earliest. In 1935, the facility gave
out samples (of 100 grams) to growers of soybeans, along
with small bottles of inoculant and planting instructions. A
number of these growers now have considerable quantities
of soybeans from their own planting, although for others
the experiment turned out to be a complete failure. In all,
probably only a few hectares of soy are grown in Lithuania.
In 1938, however, there was possibly a considerable
increase. In Lithuania for the time being, soy is considered a
horticultural plant.
The cultivation experiments with soy, which have
continued at Dotnuva since 1933, are interesting, in that
different planting times, plant separation distances, etc. were
tried. Among the results thus far, it must be said that of the
three different planting times (5/5, 5/15 and 5/25) for 1935,
1936 and 1937, the best harvest was achieved with the 5/15
planting. Analysis of the harvest from these experiments
showed that with an earlier planting a high-protein, low-fat
content (37% and 12% respectively) is obtained, as opposed
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to a later one (33% and 16%, respectively). The best plant
distance was 40 x 10 cm. In an inoculation experiment, it
was demonstrated that bacteria-inoculated plants generally
become larger with more leaves and with favorable weather
produce a higher yield. In 1935, which was a rainy year in
Dotnuva, a better harvest was obtained without inoculation,
however, probably because inoculation promotes vegetative
growth and delays maturity.
In 1937, a rather higher harvest yield was obtained (up
to 15-25 dt/ha) and maturity for the earliest varieties, e.g.
Dotnuva brown, occurred on September 2nd.
Several years ago, a rather extensive crossbreeding
project was conducted with soy at Dotnuva and rich material
from this is currently available. The crossbreeding procedure
was conducted in a botanical garden on potted material,
which undoubtedly presented great difficulties, but it was
highly successful. The variation that can be obtained after
crossing is great. With regard to maturity time, sister lineages
could be observed with a 3-4 week difference in maturity
time.
Because of agronomist Mackevicius’ interest in Svalöf,
some very valuable material was obtained from new hybrids,
for example, which have still not been marketed. Continued.
1743. Granhall, I. 1939. Växtförädlingsstudier beträffande
sojaböna, lin m.m.i Östersjöländerna och Mellaneuropa
[Plant cultivation studies regarding soybeans, flax
and other plants in the Baltic countries and Central
Europe (Continued–Document part IV)]. Sveriges
Utsaedesfoerenings Tidskrift 49(2&4):161-79, 336-50. [Swe]
• Summary: Continued (p. 344): The biggest task he is
currently working on is developing a soybean variety that
can grow and flourish in low soil temperatures in the spring.
Because of the severe winters in the area, it often takes until
the end of April for the soil temperature at 2 cm deep to
reach over +8º C, which is considered the minimum with the
current material. Due to the soybean’s short-day plant nature,
it would be ideal if seeding could be done earlier so that the
long, late spring days would not affect plant development to
the same extent. In this respect, day length during the first
weeks after sprouting is considered absolutely crucial.
For the start of his selection work, Dr. Kornfeld has used
Manchurian material, as well as “Gelbe Dobrudschaner”.
This latter hybrid is identical to “Kleine Gelbe Ungarische”
and in Transylvania has proved to be considerably better than
the Yugoslavian varieties (e.g. Reiner) for practical growing.
As a result of striving for cold-resistant types, a couple
of strains have already been obtained that could be seeded
in early March in Medias, maturing in August. Of these
varieties, Dr. Kornfeld kindly gave out some small samples
of seeds.
The soybean’s after effects on subsequent crops is worth
noting. This is particularly the case after soy that has been
properly inoculated with bacterial cultures. The soil must

be worked in the fall, but otherwise the prior crop does not
really matter that much, as seen from experiences in Medias.
Barnyard manure seems to work well. Sowing must be done
by machine on larger plots of 15 cm row distance, with a
seed amount of approximately 50 kg/ha. Weeds must be
thoroughly kept in check by hoeing, while simultaneously
breaking up the soil. For the purpose of guaranteeing and
facilitating a thorough hoeing, sometimes some barley is
seen together with the soy. The barley grows quicker than
soy and is later removed by hoeing. One problem with
harvesting soy is the bean’s hygroscopicity. If the water
content is insufficient, during storage soybeans can easily
spoil.
Cluj: In Transylvania’s largest city of Cluj, located at
an elevation of 360 meters, there is a Romanian agricultural
school, as well as a major agricultural research and breeding
institute. The head of this research operation is professor
Saulescu, with Dr. Mudra as an assistant.
Page 346: Among other things, the institute works with
oil-yielding plants, including both planting and breeding
experiments, as well as corn. Among new oil-yielding plants
that are tested there, the Perilla ocymoides obtained from
professor Chmelar of Brno, and shell-less gourds from
professor Tschermak of Vienna, deserve mention. Both of
these plants are described as very interesting. A variety of
experiments are also done with soy, but no actual breeding.
Page 347: Czechoslovakia: In 1937, there were
approximately 2,000 hectares of soy growing in this country.
About half of the obtained harvest went to margarine
producers and the remainder was used for seed, meal, feed,
etc. The country’s largest plant for soy products is Silofarin
Znojmo, located in Zádruka.
The best areas for soy growing are in southern Moravia
[in today’s Czech Republic] and Slovakia. Growing
experiments have been conducted at a number of research
centers in various parts of the country. The most detailed
have been conducted by professor Chmelar, at Zemsky
Vyzkumny Ustav Zemedelsky (the Agricultural Research
Center) in Brno, and engineers Truksa at the research
institute in Bratislava and Hruska, also from Bratislava.
Bratislava [in today’s Slovakia]
Engineer Hruska, was gone while I was there,
unfortunately. I therefore met engineer Truksa at the
agricultural research institute. This institute has worked with
soy for many years and, together with two other researchers,
published a handbook on soy growing and use in 1935,
entirely in Czech unfortunately.
Soy growing in Czechoslovakia began in 1921, with
about 100 or so varieties from Manchuria and the US being
used to start. Only yellow seeded strains were selected. In
particular, importance was also placed on early maturity and
high oil content (18% or more).
Page 348: The black and brown varieties are only of
interest as green fodder. In oil production, the oil is naturally

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 820
darker, which is particularly a disadvantage in making
margarine. Even for the production of soymeal (sojamjöl),
yellow and green seeded varieties are desired. People have
gone so far as to consider varieties with a black hilum as less
desirable because the oil’s quality is diminished to a certain
extent. When baking flour with these types of soy varieties,
the bread often gets black streaks in it that look like ink. For
this reason, when the soybeans are roasted, e.g. to get “soy
coffee” (sojakaffe), the black and brown seeded varieties can
be used. The best of the varieties grown practically thus far
is thought to be a Czech “country variety”, which of all the
varieties evaluated is the closest to the previously mentioned
Kleine Gelbe Ungarische and Gelbe Dobrudschaner. These
possibly all originate from the soybean varieties introduced
by Haberlandt and Fruwirth in the late 1800’s, for Vienna.
With this aforementioned Czech variety, a harvest of 1,5001,800 kg/ha is obtained. Higher numbers are obtained from
Brillmayer’s Platter Gelbe which is a similar variety but not
as reliable, whereby the numbers for this variety can swing
from 800 to 2,800 kg/ha in Bratislava. Earlier varieties,
like the Polish Pulawska sort, produce much too small of
a harvest in Slovakia and are therefore better suited for
Bohemia and Moravia.
Crossing has been conducted at the institute since 1934.
Among other things, an early, black seeded variety and a
later yellow variety were crossed for the purpose of getting a
combination of yellow seeded and early from it. Only black
and black-spotted descendents have been obtained, however.
The best variety obtained by selection from Manchurian
soy is the yellow seeded number 40, which has produced
good results and has proven to be reliable when grown in
Slovakia. Among the brown seeded varieties obtained, the oil
content is around 20%, which from a processing standpoint
is attributed to its seed color.
It has been found that soy and corn can be grown
successfully together. An excellent green fodder can be
obtained, for example, from 1/5 soybeans + 4/5 corn as
a seed mix, with a 40-60 cm row distance. Likewise, for
a ripe harvest corn and soybeans cannot be seeded in the
same field, however, without each plant having its own row
according to the following system worked out by engineer
Hruska.
A diagram shows a 4 rows of crops. On the far left
is a row of maize, separated by 42 cm from the 2nd row
(soybeans), separated by 24 cm from the 3rd row (soybeans),
separated by 42 cm from the 4th row (on the far right) maize.
When seeding solely soybeans, a 24-26 cm row distance
is recommended. Seeding is done in April in Slovakia and in
northern Czechoslovakia it is done somewhat later (end of
April–beginning of May).
Page 349: Brno
Professor Chmelar, with whom I had the pleasure
to meet, has conducted experiments with soybeans in
Czechoslovakia since 1921 and has published a couple of

articles on the results (Vestnik Ceskoslovenské Akademie
Zemedelské, 1931, Number 5; Sborník Cesk. Akad. Zemed.,
1935, Number 1).
In professor Chmelar’s growing experiments, it appears
that the Manchurian varieties have generally done quite well
in Moravia, whereas the Japanese, Russian and American
varieties have not done so well. Basically, the Kleine Gelbe
Ungarische can apparently be grown throughout the entire
country. Several new varieties have also been grown that
proved to be successful. Among the more interesting sorts,
professor Chmelar even mentioned the Mandarin, which
in Brno produces a rather small harvest. According to
experiments conducted in other locations, this variety should
be day-neutral. Such has not been the case in photoperiodic
studies conducted in Brno, however. This sort reacted more
strongly to darkness than e.g. the Kleine Gelbe Ungarische,
which cannot really be described as day-neutral either.
Apparently new work on these experiments is currently
being published.
Apparently the Reatz and Reiner Osijek varieties that are
grown on a large scale in the Balkans originally stem from a
line of Mandarin. From what we can see, the name Mandarin
can cover a number of different varieties. This is believed to
be the reason behind the contradictory results obtained with
regard to its photoperiodic reaction.
On page 349 is a photograph of Mendel’s experimental
garden at the Augustinian [monastery] in Brno. Note:
Between 1856 and 1863 Gregor Mendel conducted his
famous experiments on pea plants in the monastery garden.
These laid the foundations for the science of genetics.
Translated by Thor Truelson of Minneapolis.
1744. Nye, G.W. 1939. Reports of the botanical section:
Report of the Senior Botanist, Bukalasa. Uganda
Protectorate Department of Agriculture, Annual Report. Part
II. p. 42-56. For the year ended June 30, 1938. See p. 54, 56.
• Summary: The section titled “Soy Beans” states: The
importance of Soy beans from a nutritional standpoint
needs no emphasis. Excellent crops have been obtained
at Bukalasa in both seasons, i.e., early and late rains and
there is every reason to expect higher yields as the seed
becomes acclimatized and soils become infected with the
nodule forming organism. Actually, nodule formation has
only occurred on one very small plot at Bukalasa. Numerous
varieties have been obtained from America and South
Africa, and these are being increased for proper yield trials.
Considerable variation in earliness, straw production, etc.
was observed.”
A trial of three soybean varieties gave the following
yields in pounds/acre: Barberton Y 1 1,060, Serere 840,
Laredo 25. Note: Barberton Y1 originated in South Africa,
Serere is an agricultural station in Uganda, and Laredo
originated in the USA.
“Barberton Y 1 [which originated in South Africa] was
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definitely earlier maturing than Serere. The Serere variety
selected by Mr. Hosking in Trinidad appears to be very
suitable for forage owing to the large amount of vegetable
material produced. Quarter-acre increase plots sown in the
late rains gave yields at the rate of 664 lbs. per acre for Local
and 626 for Barberton Y 1, which were very satisfactory.
Very little disease occurred, although at that time of the year
Cercospora is usually very severe on all types of beans.”
The last section titled “Other Crops” notes: “Collections
of Yams, Tannias, Sweet Potatoes, Peas, Soy Beans and
Bambarra Groundnuts [Bambara; Voandzeia subterranea
(L.) Thouras var. subterranea] are being made with a view
of selecting the best types for supplementing the native diet.
Several new varieties of these crops have been obtained
from other countries.” Address: Senior Botanist, Botanical
Section, Bukalasa, Uganda.
1745. Towle, R.S. 1939. Soybeans. University of Wyoming,
Sheridan Research and Extension Center, Annual Report. p.
20.
• Summary: “Seven varieties of soybeans were planted
in single rows in triplicate on land in corn and late forage
crops in 1938, and in two single rows on fallow. The stand
was not good, but the crop made a fair growth and all
varieties matured by October. The best yield of beans was by
Macauley Manchu, all ripe by September 21, of 519 pounds
per acre. No. 03654A produced the most forage, 2,263
pounds per acre. The stand on fallowed land was very poor,
and the yields were low.” Address: Superintendent, Sheridan
Field Station, Sheridan, Wyoming.
1746. Associated Seed Growers, Inc. 1940. A descriptive
catalog of vegetables (No. 8): Asgrow. New Haven,
Connecticut. 96 p. Jan. 23 cm.
• Summary: The Foreword (p. 1), dated 1 Jan. 1940, states:
“Since the last general edition of our Descriptive Catalog
of Vegetables was published three years ago, continued
progress has been made in raising the standards of quality
and appearance in vegetables for critical growers. Many
changes from previous editions will accordingly be found in
the following pages.
“The present catalogue introduces a species new to
American growers: the edible soybean. Whether this will find
general acceptance remains to be seen. Our own experience
with the different varieties, however, has warranted us in
making available seed of the soybeans listed on page 17.”
The section titled “Edible Soybeans (Soja max)” (p. 17)
lists eight varieties of edible soybeans sold by the company,
with a brief description of each and the number of days to
green shelled beans: Bansei (90 days), Emperor (108), Higan
(112), Hokkaido (98), Imperial (107), Jogun (95), Toku (85),
Willomi (95). The text states: “In recent years many varieties
of edible soybeans have been imported from the Orient by
the U.S. Dept. of Agriculture and detailed studies on their

adaptation to North American growing conditions have been
made, mainly at the University of Illinois.
“As a result a number of varieties eminently suitable
for table use in this country have been developed. The most
promising of these, listed as follows, have been multiplied
for seed on the Asgrow farms. They are very prolific, highly
resistant to disease and insect pests, of attractive appearance
and eating qualities when cooked and served similarly to
Lima beans.
“The number of days refers to picking for use as green
shelled beans; full maturity, for dry shelled beans, is reached
about 30 days later.”
At the bottom of this page is a wide photo of a “Seed
field of Emperor Soybeans on one of the Asgrow farms.”
Page 2 states: “Associated Seed Growers, Inc. Main
office: New Haven, Connecticut. Breeders and growers.
Consolidating: The Everett B. Clark Seed Co., Est. 1857.
N.B. Keeney & Son, Inc., Est. 1860. John H. Allan Seed
Co., Est. 1856. Cable address: Asgrow. Growing stations
and principal warehouses at: Milford, Connecticut; LeRoy,
New York; Sheboygan, Wisconsin; Green Bay, Wisconsin;
St. Paul, Minnesota; Greeley, Colorado; Powell, Wyoming;
Bozeman, Montana; Hamilton, Montana; Ronan, Montana;
St. Anthony, Idaho; Rigby, Idaho; Filer, Idaho; Fairfield,
Washington; Mt. Vernon, Washington; Salinas, California;
Brooks, Alberta, Canada. Breeding stations at: Hamilton,
Montana; Milford, Connecticut; Milpitas, California;
Greeley, Colorado; Indianapolis, Indiana; Filer, Idaho;
Alexandria, Louisiana.
The last page (p. 96) discusses: The Asgrow breeding
and development program. Laboratory work. Research and
service. Slogan: “Asgrow seeds are bred–Not just grown.”
Note 1. This is the earliest document seen (Oct. 2020,
one of two documents) that mentions soybeans in connection
with Associated Seed Growers, Inc., later renamed Asgrow
Seed Co.
Note 2. This is the earliest document seen (Oct. 2020)
that uses the word “Asgrow” to refer to the name of a farm
or a breeding and development program–in addition to a
cable address.
Note 3. Soybeans are also offered in the company’s
May 1942 Descriptive Catalogue of Vegetables (No. 10).
However soybeans are no longer offered in the March 1947
(No. 12) issue of this catalog.
Note 4. The L.H. Bailey Hortorium, Cornell University
(Ithaca, New York) has an excellent collection of early
catalogs and price lists from this seed company, including
price lists from 1930 and 1931, Descriptive Catalogue of
Vegetables (No. 1, 2 and 4), from January 1933, 1935, and
1937, and Descriptive Catalogue of Vegetables for Canners
(No. 3), from January 1935, with a broken set extending to
Jan. 1955 (No. 18). Address: New Haven, Connecticut.
1747. Associated Seed Growers, Inc. 1940. A descriptive
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catalog of vegetables for canning and quick freezing (No. 9):
Asgrow. New Haven, Connecticut. 48 p. 23 cm.
• Summary: The Foreword (p. 1) states: “In presenting a
revised edition of our Descriptive Catalog of Vegetables for
Canners, it seems advisable to add lists of varieties suitable
for quick freezing, since the major commercial volume of
frozen foods is produced by packers who are also engaged in
canning.
“It will be noticed that on page 11 a potential new
product is introduced to the attention of vegetable packers:
the edible soybean. Whether this will find general acceptance
remains to be seen. The results of experimental packs,
however, have warranted us in making available the varieties
listed.”
The section titled “Edible Soybeans (Soja max)” (p. 11)
lists eight varieties of edible soybeans sold by the company,
with a brief description of each and the number of days to
green shelled beans: Bansei (90 days), Emperor (108), Higan
(112), Hokkaido (98), Imperial (107), Jogun (95), Toku (85),
Willomi (95). The text and photo are the same as those in
Descriptive Catalog No. 8 (also published Jan. 1941). An
asterisk (*) before each soybean variety indicates that it is
“Suitable for quick freezing.”
Page 2 is the same as page 2 in Descriptive Catalog No.
8. Page 3 lists Asgrow’s “All-America Selections, chosen
by the All-America Selections Council, sponsored by the
American Seed Trade Association and affiliated bodies.
Asgrow has won 3 gold medals, 7 silver medals, 3 bronze
medals, and one honorable mentions. The gold medals are:
Asgrow stringless green pod bean–1933. Asgrow wonder
beet–1934. Scarlet dawn tomato–1935.
Location: Bailey Hortorium, Mann Library, Cornell
University, Ithaca, New York.
Note 1. This is the earliest document seen (Sept. 2020,
one of two documents) that mentions soybeans in connection
with Associated Seed Growers, Inc., later renamed Asgrow.
Note 2. Soybeans are also offered in the company’s
Dec. 1942 Descriptive Catalogue of Vegetables for Canning
and Quick Freezing (No. 11). However soybeans are no
longer offered in the Feb. 1946 (No. 13) issue of this catalog.
Address: New Haven, Connecticut.
1748. Burlison, W.L.; Van Doren, C.A.; Hackleman, J.C.
1940. Eleven years of soybean investigations: Varieties,
seeding, storage. Illinois Agricultural Experiment Station,
Bulletin No. 462. p. 123-67. Jan.
• Summary: Contents: Plan of variety trials. Performance
of different varieties: Northern Illinois, central Illinois,
southwestern Illinois, studies on quality of soybean hay.
Seeding practices–Effects on yields: Rate and method of
seeding, date of seeding. Effects of storage on quality of
soybeans: Long storage reduced stand and yield, shrinkage
in storage, germination tests of stored beans, chemical
composition of three-year-old beans. Summary and

recommendations. Appendix: Characteristics of 66 varieties
and strains of soybeans.
The Bulletin begins: “Soybeans have attracted more
attention and have been more rapidly and more widely
adopted than any other new crop ever introduced into
Illinois. During ten years the Illinois acreage of soybeans
harvested for grain expanded more than fivefold,–from an
average of 369,000 acres in 1924-1928 to an average of
about 2 million acres during 1934-1938.” (p. 123). Tables
show: (1) Illinois soybean production: Acreage and yield,
hay and beans, 1919-1937. (2) De Kalb field. Grain yields
of 25 soybean varieties, 1927-1937. (3) De Kalb field:
Hay yields of 16 soybean varieties, 1930, 1934-1935. (4)
De Kalb field: Straw yields of 24 soybean varieties, 19271937. (5) Urbana field, south-central rotation: Grain yields
of 36 soybean varieties, 1927-1937. (6) Urbana field,
south-central rotation: Hay yields of 37 soybean varieties,
1927-1937. (7) Urbana field, south-central rotation: Straw
yields of 37 soybean varieties, 1927-1937. (8) Urbana field,
miscellaneous plots: Hay yields of 21 soybean varieties,
1929-1935. (9) Urbana field, miscellaneous plots: Grain
yields of 32 soybean varieties, 1927-1937. (10) Urbana field,
miscellaneous plots: Straw yields of 26 soybean varieties,
1927-1935. (11) Alhambra field: Grain yields of 34 soybean
varieties, 1927-1937. (12) Alhambra field: Hay yields of 17
soybean varieties, 1933-1935. (13) Alhambra field: Straw
yields of 31 soybean varieties, 1927-1937. (14) Soybean hay:
Leaves, stems, and pods in grain-type and hay-type soybean
varieties sampled before harvest, Urbana, 1931-1935. Weight
of each and percentage of total weight. (15) Soybean hay:
Leaves, stems, and pods retained in field-cured hay, Urbana,
1931-1934. (16) Rate and method of seeding: Effect of
yield on soybean grain, Illini variety, Urbana, 1928-1932.
24-inch rows (bean drill) vs. 8-inch rows (grain drill). (18)
Date of seeding: Average yields of 12 varieties of soybeans
seeded at different dates, Urbana, 1926-1931. (19) Date
of seeding: Year by year yields of 12 varieties of soybeans
seeded at different dates, Urbana, 1926-1931. (20) Age of
seed: Effect on stand and yield of soybeans, Urbana, 19271934. (21) Age of seed: Stand and yield of five varieties of
soybeans grown from seed of different ages, Urbana, 19271934. (22) Monthly weight changes: Illini soybeans stored
over five-year period, Urbana. (23) Depth of storage: Effect
on moisture and laboratory germination of soybean seed
sampled on different dates. (24) Depth of storage: Effect
on germination and yield of Illini soybeans. (25) Depth of
storage: Effect on properties of meal, oil, and whole grain of
soybeans (Carbohydrate content of meal. Acid number, iodin
[sic, iodine] number, and refractive index at 25 deg. C. of
oil).
(26) (p. 166-67) Characteristics of 66 named and
unnamed varieties and strains of soybeans: Variety name,
seed color, type. days to maturity, shattering, seed size
(beans per pound), hilum color, flower color, pubescence.
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The named varieties, listed alphabetically by name, are:
A.K. 92, A.K. 114, A.K. 125, A.K. 141, A.K. 146, Aksarben,
Arlington, Black Eyebrow, Cayuga, Chestnut, Columbia,
Dunfield, Dunfield (Illinois), Dunfield (Indiana), Ebony,
Ebony (Special), Elton, Funman, Guelph, Haberlandt,
Hamilton, Harbinsoy, Hong Kong, Hurrelbrink, Illini,
Ilsoy, Indiana 5584, Ito San, Kingwa, Laredo, Lexington,
Macoupin, Manchu, Manchu (Perry King), Manchu Sel.
(Thomas), Manchu (Thomas), Manchu (Wisconsin),
Manchuria 13-177, Mandarin, Mandell, Mansoy, Midunk,
Midwest, Minsoy, Morse, Morse Sel. 230, Morse (Wilson),
Mukden, Norredo, Peking, Scioto, Strain B, Tokyo, Type
117, Type 119, Type 120, Virginia, Wea, Wilson-Five,
Wisconsin Black. Address: 1. Chief in Crop Production;
2. Formerly Asst. in Crop Production; 3. Prof. of Crops
Extension. All: Urbana, Illinois.
1749. Burrell, R.C.; Wolfe, A.C. 1940. A comparative study
of the chemical composition of five varieties of soybeans.
Food Research 5(1):109-13. Feb. [9 ref]
• Summary: The authors attempted to determine whether any
correlation existed between edible qualities and chemical
composition of soybeans. Analyses were made of Bansei,
Jogun, and Kura varieties as representative of vegetable
varieties and of Illini and Peking as representative of the field
varieties. The three vegetable varieties were found to contain
less crude fiber than the two field varieties, but there were
no other important differences. Address: Ohio State Univ.,
Columbus, Ohio.
1750. McRostie, G.P.; Laughland, J. 1940. Soybeans in
Ontario. Ontario Department of Agriculture, Bulletin No.
407. 12 p. Feb.
• Summary: Contents: Introduction. The plant. Uses:
Hay, seed, straw, soybean meal, soiling crop, ensilage,
soil improvement, soybean oil, other products. Feeding
value. Climatic adaptation. Place in rotation. Culture:
Soil, preparation of seed bed, manure and fertilizers, seed
selection, inoculation, dates of seeding, methods and rates of
seeding, depth of seeding, seasonal care, harvesting for hay
or seed, threshing, storing. Varieties. Description of varieties:
Manitoba Brown (Brown, Ogemaw), Kabott (From Mr.
R.R. Kabalkin in Manchuria), Mandarin, Cayuga, Minsoy,
Hudson Heights (Hudson; a selection by T.B. Macaulay of
Hudson Heights, Quebec), O.A.C. No. 211 (selected from
the Habaro variety), Goldsoy, Quebec No. 92, Manchu, Illini.
Soybeans in mixtures (with grains and grasses). Enemies of
the soybean.
Concerning other food products (p. 3): “Soybean flour,
which is made into bread, cakes and muffins, due to its very
low percentage of starch, is of especial value as a diabetic
food. Soybean milk, curd [tofu] and breakfast foods are
products of this bean. Lecithin, a complex fatty material
containing phosphorus and nitrogen, is also obtained from

the soybean and is used in candy making. Green soybeans
(probably green vegetable soybeans), dried beans and bean
sprouts are used in many ways for the table.”
Concerning varieties (p. 9): “Both Manitoba Brown
and Brown are varieties which have been selected from
Ogemaw which was introduced by E.E. Evans, West Branch,
Michigan, 1902, as a supposed cross between Early Black
and Dwarf Brown varieties. The Manitoba Brown is an early
selection made at the University of Manitoba. All three are
similar in appearance and may be described as follows: seed
colour brown, medium to large in size, hilum chocolate;
plant short, erect, bushy; flower purple. They are very early
varieties suitable for seed and may be successfully grown in
northern districts.”
Concerning enemies (p. 12): “In Japan, according to
reports, there are many destructive diseases which attack
the soybean. In the United States, no pest has assumed
any great economic importance, but there have been some
losses due to rabbits, woodchucks, root rot, cowpea wilt and
caterpillars. Forty-three years of experiments at the Ontario
Agricultural College have shown little loss due to fungus and
bacterial diseases, but some parts of Ontario have reported
that groundhogs show a preference for this crop. This
comparative freedom from plant enemies is a favourable
factor in promotion of soybean culture in Ontario.”
Note: This is the earliest document seen (Sept. 2004)
that mentions the soybean variety Kabott. Address: 1. PhD,
Prof. and Head of Dep.; 2. B.S.A., Extension specialist.
Both: Dep. of Field Husbandry, Ontario Agricultural College,
Guelph, Ontario, Canada.
1751. Hamner, Charles L. 1940. Growth responses of Biloxi
soybeans to variation in relative concentrations of phosphate
and nitrate in the nutrient solution. Botanical Gazette
101(3):637-49. March. Based on his 1940 PhD thesis, Univ.
of Chicago. Private edition distributed by Univ. of Chicago
Libraries. [8 ref]
• Summary: “Introduction: Experimental results from many
nutrient experiments have shown that, in general, if an
element is lacking or low in concentration in the nutrient
solution or soil solution, it will be lacking or present only
at very low concentrations in the plant. Also, an essential
element present in abundance in the nutrient solution will
probably be present in abundance in the plant, although its
concentration may vary with variation in environmental
factors...” Address: Hull Botanical Lab., Univ. of Chicago,
Chicago, Illinois.
1752. Hamner, Karl C. 1940. Interrelation of light and
darkness in photoperiodic induction. Botanical Gazette
101(3):658-87. March. Contributions from the Hull
Botanical Laboratory 512. [12 ref]
• Summary: This classical research on photoperiodism
showed that the flowering of short-day plants, such as the
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Biloxi soybean, is dependent upon exposure to a certain
minimum (‘critical’) dark period, and exposure to both light
and darkness is necessary for photoperiodic induction. The
number of nodes producing flower primordia is directly
proportional to the number of days of treatment in excess of
2 short days. The plants failed to initiate flower primordia on
any photoperiodic cycle which did not include a dark period
longer than 10 hours. Address: Hull Botanical Lab., Univ. of
Chicago, Chicago, Illinois.
1753. Link, George K.K.; Eggers, Virginia. 1940. Avena
coleoptile assay of ether extracts of nodules and roots of
bean, soybean, and pea. Botanical Gazette 101(3):650-57.
March. [12 ref]
• Summary: Nodules from the red kidney bean, Biloxi
soybean, and Alaska pea have a greater content of auxones
(a general designation for plant growth substances) than the
denodulated roots and that these in turn possessed a greater
auxonic content than roots grown in sterilized substrates.
“Summary: 1. Ether extracts of nodules of bean and
pea were more active in effecting negative curvatures of
coleoptiles in the Avena test than those of denodulated roots.
These in turn were more active than those of roots grown in
sterilized quartz sand.
“2. The same relations, but less marked, were found for
nodules and roots of soybean...”
“6. It is inferred that the nodules of bean, soybean, and
pea have greater and different auxone contents than the
roots which bear them, and that these in turn have greater
and different auxone contents than the roots when grown in
sterilized substrates.” Address: Hull Botanical Lab., Univ. of
Chicago, Chicago, Illinois.
1754. Burrell, R.C.; Ebright, Virginia R. 1940. The vitamin
C content of fruits and vegetables. J. of Chemical Education
17:180-82. April. [20 ref]
• Summary: Green, freshly-shelled soybeans were found
to contain 40.4 to 42.8 mg of vitamin C per 100 gm edible
portion. Bansei and Jogun varieties were tested using the dye
titration method. Address: The Ohio State Univ., Columbus,
OH.
1755. Smith (John T.) & Sons. 1940. Varieties of edible
soybeans (Leaflet). Tolono and Newman, Illinois. 1 p. Front
and back. April. [1 ref]
• Summary: On the front side is a description of each of
the following varieties, excerpted from Illinois Agric. Exp.
Station, Bulletin No. 453: Giant Green, Bansei, Hokkaido,
Hokkaido, Jogun, Willomi, Imperial, Funk Delicious,
Emperor. On the back is directions for shelling and cooking
green soybeans (“Prepared by Department of Home
Economics, University of Illinois”). Note that the beans are
shelled (removed from the pods) before cooking; thus they
are not eaten like edamame, in the pods, Japanese style.

Smith’s prices are written on by hand: 1-5 lb @ 25
cents. 5-10 lb @ 20 cents. 10-40 lb @ 15 cents. over 40 lb
@ 10 cents. The date, April 1940, is also written on by hand.
Address: Tolono and Newman, Illinois.
1756. Bean-Bag (The) (Lansing, Michigan). 1940. Peas,
soy & lima beans canned by Ford–Shelling of green soys is
difficult. 22(11-12):15-17. May.
• Summary: “While expending enormous sums in finding
new uses for farm products in industry, particularly the
erstwhile lowly soy bean, the Ford Motor company has not
overlooked the possibilities offered by this bean as a food
product.
“Dr. Edsel A. Ruddiman, a close friend of Henry
Ford since boyhood, has had much to do with this work.
Employed as a research chemist, he has specialized
during recent years in food research in this connection has
supervised, from a scientific standpoint, the operations of
a canning factory the company operates on the outskirts of
Dearborn, Michigan.” “For industrial uses the Ford company
is concentrating largely on the Giant Manchu [Manchu].
The food variety preferred here is the Willomi, although the
Jogun is also recognized as a splendid food variety.
“The Ford crop of food soy bean in Dearborn last year
occupied 110 acres of land. Of this crop, 18 acres were cut
green for canning, the balance harvested later. The bulk of
the dry beans have been converted into soy bean flour which
his combined with wheat flour, in varying proportions, in the
making of soy bean bread as well as many kinds of pastries.
“Canning process interesting: A cold pack process is
used in canning peas, lima beans, and soy bean. The average
housewife is well aware that the operation of shelling green
peas and lima beans is both difficult and tedious. But when
one considers that the green soy bean sticks to its overcoat
even more tenaciously than does the green lima bean, the
process used at the Ford cannery becomes doubly interesting.
“To start with the first operation in the process: Early in
the morning a regulation wheat binder hauled by a tractor,
started cutting. The vines were then tied in bundles, as would
have been the case with wheat or oats. They were dropped in
sizeable piles which were then forked onto trucks and hauled
to the cannery.
“Here they were forked directly from the truck into
an odd looking threshing machine called a ‘viner.’ The
actual shelling occurs in a long cylinder which keeps the
viner turning in a clockwise direction. Though the center
of this cylinder extends a shaft which in turn, is fitted
with numerous paddles. These rotate in an anti-clockwise
direction and at a fairly high rate of speed; thus the shelling
is actually a slapping operation.
“Then they start moving: Leaving this cylinder, the
beans fall though a screen and roll down a canvas conveyor
into hoppers, from which they are released by attendants into
bushel baskets. The same canvas conveyor which drops them

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 825
into a second truck at the back end of a viner.
“Upon being carried away from the viner, the bushel
baskets are emptied into a fanning mill. This machine
removes practically all hulls and cracked beans which may
have passed though the screens into the viner. A conveyor
then carries the beans to a fully automatic washing machine
where they move slowly through cold, fast-running water. To
make the job of washing more thorough the machine creates
a series of ripples which remind one of rapids such as would
be found in a swift-flowing mountain stream.
“In sieve-like conveyor cups the beans travel next to
the blanching machine, where they move for four minutes
though water which has been heated to 198 degrees–not
quite to the boiling point. As they leave the blancher they
pass through a spray of cold water, then roll on to the handpicking table.
“This table, in reality, is not a table at all, but a wide
canvas conveyor belt which moves at a low rate of speed.
On each side of this moving ‘table’ stands a group of young
men, who complete the cleaning job by removing the few
cracked beans and fragments of hulls that have not been
eliminated by the fanning mill.
“Leaving this broad conveyor belt the beans fall on
to the turn-table of a canning machine. As they leave this
machine the cans are filled with the proper solution of hot
salt, brine, then sealed, also by machinery. After that they
are ready for cooking. There are two steam pressure cookers,
each of which accommodates 1,170 No. 2 cans at a time.
“The actual cooking process requires approximately
40 minutes, after which the cans are placed in cooling vats
where they remain in cold water for 15 minutes. Thereafter
they are stored for two weeks, during which period they are
watched for possible ‘leakers.’”
“Labeling and packing come next, after which the beans
are ready for shipment to jobber or wholesaler.”
1757. Borthwick, H.A.; Parker, M.W. 1940. Floral initiation
in Biloxi soybeans as influenced by age and position of
leaf receiving photoperiodic treatment. Botanical Gazette
101(4):806-17. June. [5 ref]
• Summary: “Summary: 1. Individual leaves on a Biloxi
soybean when subjected to photoperiodic stimulation differ
in their capacities to cause floral initiation.
“2. The most effective leaf on the plant is the one that
has most recently attained its full size. Young leaves increase
in their capacity to effect floral initiation until they attain full
size, after which they gradually decline in effectiveness.
“3. The most active leaf, operating alone, is able to
cause initiation of as many flower buds per plant as are
formed when all leaves function simultaneously.
“4. The capacities of different leaves to supply a flowerforming stimulus is correlated with their relative states of
maturity and not with their distances from the growing points
where flowers are formed. When the flower-forming stimulus

from the third compound leaf passes downward through
two internodes to the bud in the axil of the first compound
leaf, it induces the formation of more flower primordia there
than does the stimulus from the first compound leaf which is
situated immediately adjacent to the bud.
“5. The flower-forming stimulus produced by the leaves
of soybeans moves readily both up and down the stem.”
Address: 1. Morphologist; 2. Physiologist; U.S. Horticultural
Station, Beltsville, Maryland.
1758. Dollear, F.G.; Krauczunas, P.; Markley, K.S. 1940. The
chemical composition of some high iodine number soybean
oils. Oil and Soap 17(6):120-21. June. [3 ref]
• Summary: In a previous article in this journal (Oct. 1938),
these three researchers reported the results of an examination
of a soybean of abnormally low iodine number, namely
102.9.
The soybeans used in the present investigation were a
wild variety, and three cultivated varieties named Seneca,
Peking, and Illini. The seeds of the wild variety were small,
dark brown or nearly black, and had a very low oil content–
but that oil had a very high iodine number. “This variety has
served as one of the parents in a number of crosses which
have been made in an effort to obtain new strains [varieties]
of soybeans yielding oils of higher-than-average iodine
numbers.”
Of the 7 soybean oils having iodine numbers ranging
from 102.9 to 151.4, the saturated acids were found to
comprise 12.7 plus or minus 0.8% and the unsaturated acids,
87.3 plus or minus 0.8% of the total acids present. Thus the
ratio of saturated to unsaturated fatty acids in soybean oil
was found to be relatively constant, regardless of the iodine
number, over the range shown above.
Tables: (1) Analysis of the four soybeans. (2) Yield of
soybean oil on extraction (kg and percent).
(3) Physical and chemical characteristics of the oils:
Iodine number, thiocyanogen number, saponification number,
acid number, diene number, hydroxyl number, unsaponifiable
(percent), break (percent), phosphorus (percent), color,
refractive index, specific gravity, total acids / iodine number,
total acids / thiocyanogen number, saturated acids (percent
determined), saturated acids / iodine number, saturated acids
/ thiocyanogen number, saturated acids, percent corrected.
(4) Comparison of the iodine number and the distribution of
fatty acids derived from various soybean oils.
Conclusions: (1) There is a remarkable constancy in the
ratio of saturated to unsaturated acids of these soybean oils;
it appears to be completely independent of the iodine number
of oil from which the acids were derived or the amount of oil
present in the seed (whether wild or cultivated).
(2) “The distribution of the unsaturated acids varies in
a specific manner with the iodine number of the oil derived
from the seed, but is independent of the total amount of acids
which are formed during growth and maturation and stored
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in the seed in the form of various lipids.” Address: U.S.
Regional Soybean Industrial Products Lab., Urbana, Illinois.
1759. McClelland, C.K. 1940. Methods and rates of planting
soybeans. Arkansas Agricultural Experiment Station,
Bulletin No. 390. 18 p. June.
• Summary: Contents: Experimental methods: Methods
of planting, rates of seeding. Row-cultivation method:
Experiments with Mammoth Yellow variety, experiments
with Laredo variety. Soybean seed drilled with smallgrain drill: Experiments with Mammoth Yellow variety,
experiments with Laredo variety. Soybean seed broadcast:
Experiments with Mammoth Yellow variety, experiments
with Laredo variety. Row-cultivation vs. drill or broadcast
methods. Summary and conclusion. Address: Dep. of
Agronomy.
1760. Fenne, S.B. 1940. Some observations on the
development of root-knot nematode diseases in Virginia.
Phytopathology 30(8):708. Aug.
• Summary: During the past year, in Caroline County,
Virginia, it was found that several fields of Nancy Hall sweet
potatoes were heavily infested with root knot. “In working
with the growers in an attempt to give them a rotation
that will reduce the nematode population, the supposedly
resistant Laredo soybeans were grown.” Just before cutting
time, some of these plants were examined and found to be
“heavily infested with root knot. Some of the roots were an
inch or more in diameter.”
This abstract is in a report of the 1940 Annual Meeting
of southern division of The American Phytopathological
Society. Address: Virginia.
1761. Product Name: Miller’s Green Soya Beans (Green
Vegetable Soybeans). Renamed Miller’s Giant Green Soya
Beans, then Miller’s Giant Green Shelled Soya Beans by
Sept. 1944, Canned Green Soybeans by 1944.
Manufacturer’s Name: International Nutrition Laboratory.
Manufacturer’s Address: P.O. Box 388, Mt. Vernon, Ohio.
Date of Introduction: 1940 August.
Wt/Vol., Packaging, Price: Can.
How Stored: Shelf stable; refrigerate after opening.
New Product–Documentation: Ohio Farmer. 1940. Nov.
30. p. 10. “Now it’s soybean milk!” “During the past summer
this plant [in Mt. Vernon, Ohio] also packed a quantity of
edible soybeans. These were canned, both as green beans,
and dried beans, with tomato sauce added.”
International Nutrition Laboratory. 1940? “Miller’s Soy
Bean Foods.” Undated 12-page leaflet. 9. Miller’s Green
Soya Beans: These delicious canned green beans “are an
abundant source of Vitamins A, B, and G, and a splendid
source of calcium, phosphorus and iron... rich in protein,
they can be served just as they come from the can. They
make a splendid addition to a vegetable salad. They combine

well with many of the vegetables in cooking. Surprise
your family and friends by serving this new food.” “It is
indeed unfortunate that so little interest has been aroused
here in America in the culture of the so-called vegetable
or edible type of soy beans... The International Nutrition
Laboratory uses only these edible beans for canning and food
manufacture.”
Ad in Soybean Digest. 1941. Sept. p. 17. “New items for
the table: Soy products by Miller.” “Canned Green Soybeans:
Delicious creamed, buttered, or in soups and salads.” Ad in
Soybean Digest. 1942. Sept. p. 16. “Miller’s Soya Products.”
Also ad in leaflet “Optimal Nutrition in Infant Feeding.” In
20 oz. and No. 10 cans.
USDA War Food Administration, Food Distribution
Administration. Grain Products Branch. 1943. Dec.
“Soya products distribution.” p. 5. International Nutrition
Laboratory / Miller’s Soya Foods sells Green Soya Beans.
“Distribution scattered throughout the United States by
Health Stores.”
Ad in Soybean Digest. 1944. Sept. p. 61. “Meet the
Vegetable Cow.” International Nutrition Laboratory now
sells Miller’s Giant Green Shelled Soya Beans.
Taylor. 1944. The Soy Cook Book. p. 201. “Canned
Green Soybeans.” Soya Blue Book. 1947. p. 69.
Shurtleff. 1981. Sept. Dr. Harry W. Miller: History of
his work with soyfoods. Unpublished manuscript. Contrary
to Dr. Miller’s expectations, the American public was
simply not ready for soymilk. “He decided that, in order
for his business to survive, he would have to develop new
products... With his typical boundless energy, Dr. Miller, now
age 61, started by setting up a plant near the soy dairy to can
fresh green soybeans of the tasty, large-seeded or vegetable
type, which were grown on his farm. Partially because of the
mushrooming growth of interest in soyfoods during World
War II (due in part to rationing and high prices of meat, milk,
eggs, and cheese), these found a ready market and became
his most profitable product. By 1943 some 40,000 cases a
year were being sold at supermarkets and health food stores
around the Midwest.”
Talk with Raymond C. Kraft. 1989. Oct. 24. He worked
for Dr. Miller from Jan. to Sept. 1941. When he started, the
company was canning green soybeans.
1762. Lloyd, J.W. 1940. The rise of edible soybeans.
Proceedings of the American Soybean Association p. 5962. 20th annual meeting. Held 18-20 Aug. at Dearborn,
Michigan. [1 ref]
• Summary: “Although the field-type soybean was
introduced into the United States from the Orient a number
of years ago, the vegetable-type was unknown in America
until after the exploration trip in China and Japan by Dr.
[sic] W.J. Morse, which extended from February, 1929, to
February, 1931. The seed samples of many varieties were
sent back to Washington by Dr. Morse and were planted at
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the Arlington Experiment Station [Virginia] in 1930 and
1931. Seed developed from these plantings was distributed
for trial to various State Experiment Stations in the spring
of 1934. The Illinois station had its first contact with the
vegetable-type soybeans that season, and started a series
of field and palatability tests including many varieties...
Other midwestern experiment stations that have been giving
attention to the vegetable-type soybeans are Indiana, Ohio,
and Iowa.”
The results of the Illinois tests were first published in
March 1939 in Illinois Bulletin No. 453. “In this bulletin
and in press notices concerning it, the announcement was
made that small packets of vegetable-type soybeans for trial
planting would be furnished upon request, as long as the
available seed supply lasted. The response was a perfect
deluge of requests for seed... Special interest was manifested
in the vegetable-type soybean as a food suitable for diabetics,
and many stated that they wished to grow the crop for that
purpose. By the end of May [1939] seed had been sent to
2,096 persons–all who had made requests up to that time.
Requests were received from 46 of the 48 states, from
Hawaii and the District of Columbia, from 5 provinces of
Canada and from 6 other foreign countries.
“At the end of the 1939 season, reports were received
from 810 persons to whom seed had been furnished that
spring. Almost 80 percent of those persons reported
success in the production of the crop, in spite of drouth,
grasshoppers, rabbits, and other hazards. Approximately 70
percent of those who succeeded in growing the crop were
enthusiastic about its table quality as a green vegetable...
While tests by correspondents were limited mostly to the
use of the soybeans as a fresh vegetable, a number reported
successful canning of the product for winter use, while others
allowed the beans to mature and reported them as highly
satisfactory when used like navy beans.” One company
“is reported to have canned eight carloads of the finished
product last year. Experimental work in canning and freezing
of green soybeans is in progress on a comprehensive scale at
two eastern experiment stations this season.”
The Bansei variety is said to be especially well suited
to the making of soybean milk. Yellow-colored varieties
are said to make a superior grade of soybean flour. “The
chief objection to the soybean as a home-garden or marketgarden vegetable is the difficulty of shelling the beans by
hand... Perhaps progress would be made in popularizing this
product if the Oriental method of serving were adopted. This
involves cooking the beans in the pods and letting each guest
do his own shelling. Some Americans have tried this method
and are well pleased with it. It involves more leisurely eating
and would be especially appropriate at a banquet table.”
“Previous to the spring of 1940, seed of vegetable-type
soybeans was practically unobtainable by the general public.
It was not offered under variety names by a single seedman
so far as I am able to learn. Last spring, however, at least

six seedsmen announced several varieties in their catalogs
or price lists, and seeds were sold to a large number of
planters.”
Note: This is the earliest English-language document
seen (April 2013) that uses the term “field-type soybean.”
Address: Univ. of Illinois, Urbana.
1763. Milner, R.T. 1940. News from the Regional Soybean
Laboratory. Proceedings of the American Soybean
Association p. 36-38. 20th annual meeting. Held 18-20 Aug.
at Dearborn, Michigan.
• Summary: “In previous years this Association has heard in
some detail about the work conducted by the U.S. Regional
Soybean Industrial Products Laboratory on the making of
paints and varnishes from soybean oil and the making of
plastics and other similar products from soybean meal. This
year some of the foundation work which will serve as a
support for these industrial applications will be described,
and mention will be made of a new attack on the problem of
increasing the industrial use of soybean oil.
“The agronomic work is carried out in such close
collaboration between the agronomists of the Bureau
of Plant Industry, the analytical section of the Soybean
Laboratory, and the State Agricultural Experiment Stations
that credit cannot be given to any one group. The history of
other crops has shown the wisdom and necessity of having
chemists work with agronomists so that varieties developed
for desirable agronomic characteristics may also possess
the qualities needed for industrial utilization. In practice it
has been found that one agronomist in the field can supply
more than enough material for a dozen chemical analysts.
As a result, in studying soybean selections, introductions,
and crosses the first eliminations are made chiefly on an
agronomic basis. This is easily justified, for certainly any
varieties which possess such undesirable properties as low
yield, lodging, or shattering will never be widely accepted by
American growers. Last year over 25,000 plants were grown
as second generation selections from the first generation
plants grown in 1938. Crosses between pure lines have been
made, and sufficient data are now becoming available for
some preliminary generalizations. It appears that Dunfield
and Mukden varieties contribute more to seed quality
than other strains tested. Hundreds of seed from the most
promising of these crosses are being analyzed chemically,
and on the basis of these analyses further selection and
improvements can be made.
“One of the most valuable additions to this general
program has been the establishment of uniform nurseries
for the study of selections. Eight uniform early nurseries
for varieties suitable for the northern part of the soybean
belt and 11 uniform late nurseries for selections suitable for
southern Indiana, Illinois, and Missouri were established.
Because of the splendid cooperation between the laboratory
and the State Agricultural Experiment Stations, the results of

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 828
these nurseries have been of material assistance in the early
recognition and naming of two very promising varieties.
These new varieties are Mount Carmel and Patoka. Results
on the uniform late test indicated a remarkable uniformity
in behavior of these varieties while the uniform early test
showed that for the varieties studied, the areas of adaptation
in the northern soybean belt are more irregular and limited.
Many hundreds of other selections have been tested for yield
in replicated rod rows, and many of these have been analyzed
for oil and protein content.
“There are many other phases of agronomic work
which can only be touched on briefly. The study of seasonal
effect on yield and composition of nine principal soybean
varieties has been continued. The results of four seasons are
now available and indicate that potassium content shows no
large differences between varieties. Results on the four-year
period confirm those found for the two-year period and show
some varieties consistently are high in oil and low in protein.
Significant differences in calcium and phosphorus content
have also been observed between varieties. Studies of the
effects of fertilizer treatment and fertility level on yield and
composition have been continued, and experiments have
been started to observe the effect of rate of seeding and date
of planting.
“In the greenhouse the effect of root temperatures on
the growth of soybeans has been investigated. In this work
transpiration and the absorption of anions and cations has
also been followed. Soybeans have been grown in culture
chambers where the air temperature and humidity have been
controlled. A low night temperature was found to delay
maturity greatly.
“The nutrition of plants requires what may be classified
as major and minor elements. Major elements, such as
calcium, phosphorus, and potassium, have been known
and studied for a long time. Minor elements, such as zinc,
boron, and manganese, are now known to play an important
role in the life of plants. The effect of five concentrations
of potassium, from 3.16 to 316 p.p.m., on the yield and
composition of two varieties has been observed. Both
varieties showed a marked response to these extreme
concentrations, but did not behave alike. A spectrograph is
being used to detect and determine the trace element, boron,
which may prove to have a marked effect on composition.
“Increased utilization of soybean oil in protective
coatings would probably result from any measures which
would increase its drying properties. Soybean oil contains
the same constituents which make up linseed oil. Both oils
contain glycerides of the unsaturated acids, oleic, linoleic,
and linolenic, and the saturated acids, stearic and palmitic.
However, in soybean oil the highly unsaturated fatty acid,
linolenic, is present in much smaller amounts, and soybean
oil also contains larger amounts of the nondrying acids,
oleic, stearic, and palmitic. Both of these facts are reflected
in the iodine numbers of linseed and soybean oils. The iodine

number may be taken as a rough measure of the drying
power of the oil; for linseed it ranges from 170 to 190, while
for soybean oil the range is 120 to 140.
“Two methods suggest themselves to improve the
drying properties of soybean oil. By chemical treatment
the unsaturation of the acids might be increased or the
unsaturated glycerides present made more reactive. Work
of this nature is being carried out, but no results of practical
significance have been obtained to date. By a combination
of physical and chemical methods it might be possible to
separate and remove the larger portion of the nondrying
constituents of soybean oil. For example, if all the palmitic,
stearic, and oleic acid components could be removed,
soybean oil would consist chiefly of the glycerides of linoleic
and linolenic acid and would have an iodine number in the
neighborhood of 184. All vegetable oils, however, contain
mixed glycerides. For example, one molecule of glycerol
might have combined with it one molecule of palmitic,
one molecule of oleic, and one molecule of linolenic
acid. The amounts of pure tri-glycerides, such as triolein
or tristearin, are extremely small. As a result the mixed
glycerides resemble each other closely and are difficult to
separate. Using available data, it may be calculated that
there is present in soybean oil a fraction of mixed glycerides
amounting to about 30 percent which has an iodine number
of 170.
“Work on the separation of this high iodine number
fraction of mixed glycerides has been initiated using
methods of extraction with liquids. This type of extraction is
quite simple and has been extensively used in recent years
by the petroleum companies for refining lubricating oils.
The method consists in mixing the soybean oil with some
immiscible liquid in which the saturated and unsaturated
fractions have different solubilities. Two layers separate,
one consisting chiefly of solvent with an oil fraction of
high iodine number and the other layer, chiefly oil of lower
iodine number mixed with a small amount of solvent. In
the petroleum industry many methods of accomplishing
this liquid-liquid extraction have been studied. It is carried
out continuously in a countercurrent apparatus, and is
both cheap and efficient. This laboratory has carried out
many preliminary experiments and investigated several
solvents. It has been possible by this method to produce in
the laboratory, from a soybean oil having an iodine number
of 130, a very sizeable fraction having an iodine number
of 142. When this high iodine number fraction was tested
for drying properties, a marked improvement was noted.
Further work is needed and is now being carried out with
its ultimate objective the development of a cheap process
for separating soybean oil into two fractions, one having a
high iodine number and furnishing an excellent paint oil, and
the remaining fraction having a much lower iodine number
and enhanced value for edible purposes. This possibility has
attracted much commercial interest, and numerous patents
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have already been issued on the process.
“Time is not available to describe the many other
projects studied by the U.S. Soybean Laboratory. These
have been presented to you in previous years. In most of the
work satisfactory progress has been made. Work is being
continued on these lines, and the future should show marked
and continued increases in the use of soybeans for industrial
purposes.”
A photo shows a farmer, seated on a tractor, pulling a
small plow of the 2-wheel type in a field of corn stalks.
The U.S. Regional Soybean Industrial Products
Laboratory is: “A cooperative organization participated in by
the Bureaus of Agricultural Chemistry and Engineering and
Plant Industry of the U.S. Department of Agriculture, and the
Agricultural Experiment Stations of the North Central States
of Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota,
Missouri, Nebraska, North Dakota, Ohio, South Dakota,
and Wisconsin.” Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
1764. Moya, Martin A. de. 1940. La soya en Venezuela
[The soybean in Venezuela]. Agricultor Venezolano (El)
(Ministerio de Agricultura y Cria, Caracas) 5(51-52):25-30.
July/Aug. [Spa]
• Summary: Contents: Introduction. Soil and climate. Trials
in Maacay. Preparation of the soil and method of planting.
Harvest. Uses. Benefits to the soil. Chemical composition of
different parts of the soybean.
Among the various plants imported to Venezuela in
recent years, the soybean (la Soya) has been assigned a
significant place in the program of crops and an important
factor in the development of the industry for using livestock
for economic gain (Industria Pecuaria). This esteemed and
valuable plant is a member of the legume family and its
technical name is Glycine hispida.
Scarcely 20 years ago it was unknown in the Western
Hemisphere [sic]. However its cultivation has been extended
to such a degree that today it is one of the most important
grains in countries as advanced as the United States of North
America, where its production grows from year to year.
The tests conducted in the region of Maracay, Aragua
State, once again demonstrate the good adaptability of this
plant; very good results were obtained. Unfortunately, we
have been able to test only a very small number of the 134
varieties that are currently known in North America. Among
the varieties tested, the Mammoth Yellow, with its long
vegetative cycle of 140-150 days, has prevailed decidedly
over the others, for its good production of seed and exuberant
growth. It is very probably, however, that early varieties,
although they may not give as high a yield of seed and forage
as the Mammoth Yellow, they fit better into the cropping
programs of some agriculturists, such as producers of maize,
cotton, etc., despite their shorter vegetative cycle of 100-120
days.

Experimental trials conducted with Mammoth Yellow in
the region of Maracay gave yields of 1,400 to 1,600 kg per
hectare of yellow seed. Trials in other places have given 4-7
tons per hectare of forage.
The best time for harvest seems to be in the months of
January to March, since there are no torrential rains and the
rays of the sun do not fall so directly on the plant as in other
months of the year.
The three main ways in which the soybean is used are as
green forage, hay, and ensilage. In our country, the greatest
benefit is likely to be obtained from forage.
One of the results of soybean cultivation is enrichment
of the land on which it is grown. If cultivated on hard,
compact land, the physical condition of the land will be
improved with complete certainty. If the plant used as forage
to feed animals and their manure is returned to the soil,
approximately 80% of the nitrogen, half of which comes
from the air [through nitrogen fixation by root nodules], will
be incorporated in the land.
Photos (all taken at the Maracay agricultural experiment
station) show: (1) Large soybean plants of the variety
Mammoth Yellow ready for harvest. (2) Varietal experiments
growing in a large field. (3) Another field of Mammoth
Yellow soybean with two men in suits and hats standing
in it. (4) A man standing in a field of Mammoth Yellow
with mountains in the background. Address: Director de la
Estacion Experimental de las Delicias, Maracay [Venezuela].
1765. Smith, John T. 1940. Today’s trend in soybean
production. Proceedings of the American Soybean
Association p. 53, 55. 20th annual meeting. Held 18-20 Aug.
at Dearborn, Michigan.
• Summary: Discusses the growth of the soybean industry in
Illinois. “Mr. President, members of the American Soybean
Association and Friends:
“In discussing the subject assigned me, ‘Today’s Trend
in Soybean Production,’ we will confine our remarks to the
growth of the soybean industry in Illinois. Soybeans first
came into Illinois in the early years of the 20th Century [sic].
At the University of Illinois some 12 varieties were grown
experimentally in 1897. After some years of experimentation,
a few farmers in various parts of the State commenced
raising a few acres. There were no mills for processing,
no established markets of any kind. These men planted a
crop, pioneering, if you please, and trusted they would be
able to save a few bushels per acre. The yield ranged from
5 to 12 bushel of seed per acre. In most cases it was almost
impossible to get a threshing machine to thresh the crop.
Elevators refused to have anything to do with them. If you
grew any beans, your only outlet was to sell them as seed for
a hay crop. Fortunately, the cow was not as skeptical as were
the people. Farmers here and there over the corn belt kept
increasing their acreage, College Extension people preached
soybeans up and down the state and the acreage of the crop
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increased. The question then was, ‘What will we do with the
crop.’
“As time went on the harvesting was done with a binder,
thresher men finally accepting soybeans as a necessary
evil, rather grudgingly threshed them as a favor for 20¢ per
bushel, finally coming down to 10¢ per bushel. Fortunately
for our soybean crop–red clover began failing to stand over
the winter, and soybeans filled in as a substitute hay crop.
Progress was being made, but still our cry each year was,
‘What are we going to do with the crop?’ This brings us up to
1921.
“A linseed oil processor, Mr. I.F. Bradley, of Chicago
Heights, was experimenting with crushing soybeans and
expelling the oil. People said it could not be done, but he did
it. Soybeans immediately took a new lease on life and the
seed demand took up the available supply of beans in Illinois
and Mr. Bradley was forced to buy a car load of soybeans
in North Carolina in 1922 to get enough to carry on his
experimental work. The tune changes to ‘If we processors
only had enough beans, we could keep our plants running
and build more processing plants.’
“In 1923 the A. E. Staley Company of Decatur, Illinois
commenced processing beans in a small way. The farmers
kept increasing their acreage, and each year more tried a
few acres. Thresher men became a little more friendly to the
soybean as more and more farmers began raising them.
“Funk Brothers Seed Company, Bloomington, Illinois,
persuaded Mr. Bradley to move his plant to Bloomington.
He did so and started with three expellers in 1924. Then a
new picture came into view. The Allied Mills of Peoria made
a contract with the Grange League Federation of New York
to furnish a years supply of feed including therein a certain
percentage of soybean meal. This contract was reflected back
to the grower in a guaranteed price per bushel was continued
for the second year and also for the third year.
“Bean acreage increased until in 1939 Illinois alone
produced over 42,000,000 bushel of soybeans. Processing
plants increased from none in 1921 to 75 in 1939 with a
combined crushing capacity of approximately 80,000,000
bushel.
“Methods of production changed as time went on. In the
start, most of the beans were sown with wheat drills, using
every hole in the drill as wheat is sowed. As weeds became a
factor in soybean production, sugar beet drills and cultivators
were used, planting the beans in rows 21 inches apart. Now
there is a definite trend to grow soybeans in rows, in many
cases, using a regular corn planter, with 36 to 40 inch rows
and cultivating with the regular corn cultivators. Reports
of yields exceeding solid drilled plantings are continually
coming to us. Yields have increased from a few bushels per
acre in 1910 to 30, 35 and 40 bushel per acre, some going
even higher. This is due to better methods of production,
better inoculation and better varieties.
“To date the progress made in soybean production is

due to the plant breeders, the culture people, the machinery
companies, the processors, as well as farmers. The plant
breeders have selected, people have encouraged better
inoculation of beans, the machinery companies have
improved the machinery at hand and introduced the combine
of the wheat fields of the west into the bean fields of Illinois
and other states. This probably has been the one big factor in
the increased growing of soybeans.
“Among the varieties first grown in the State are Ito
San, Midwest, Ebony, Virginia and A.K. A few years later
we grew the Manchu, Illini, Dunfield, Mansoy, Virginia and
Ebony. In addition to these we are now growing Wisconsin
No. 3, Richland, and a new selection ‘The Chief’ which are
now coming into the front.
“The old method of cutting with the binder, shocking
and threshing with the threshing machine was a costly
operation. The first combines introduced were the 12 foot
machines that were used in the wheat country. As there were
few machines and a big demand for custom harvesting, we
find people buying 10 to 20 foot cutter bar machines. There
is a definite trend now back to smaller combines with a 5 to
6 foot cutter bar for the average farm. These little machines
will cut two rows at a time. They can be operated by one
man and under favorable conditions he can cut and thresh 15
acres a day.
“As we view the ‘Future Trend in Soybean Production’
we see the plant breeders searching for new varieties of
soybeans for special purposes. Anyone who has tried to eat
commercial soybeans under whatever name has been sadly
disappointed. There are many varieties of edible soybeans
today that are really palatable.
“Machinery companies have perfected the machines
to a high degree of efficiency. We are looking to processors
for new ways of utilizing the by-products of the crushed
soybeans. There seems to be no limit to the different things
that can be made from them. A few of these are plastics,
linoleum, glue, T.N.T. [explosives], paints, oils, varnish,
edible oils, automotive parts, etc.
“From the producers stand point the trend is definitely
to row beans. As to the width of rows, experience will
determine that problem. At the present time the corn
planter width row seems to be in the ascendency [sic]. Crop
indications point to a 100,000,000 bushel crop this year.
In our opinion the saturation point has not been reached.
Research is continually finding new uses for the crop. We
have seen in Illinois an increase of from 5,240,000 bushel
in 1934 to 42,000,000 in 1939 with a demand for still more
beans. In a time of crop surpluses, soybeans have been a
form of insurance to the farmers income.” Address: Tolono,
Illinois.
1766. Megee, C.R. 1940. Performance of early soybean
varieties in Michigan. Proceedings of the American Soybean
Association p. 56, 58.
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• Summary: “Early maturing varieties of soybean have been
available in Michigan for many years. As early as 1901, Mr.
E.E. Evans took an active part in introducing, breeding, and
distributing a large number of varieties. The Ogemaw was a
result of Mr. Evans breeding; maturing exceedingly early it
produced seed in about ninety days.
“The early maturity ability of Ogemaw was obtained by
sacrificing much in both forage and seed yield. This is true
of many of the early maturing varieties and usually results in
the variety failing to become of economic importance. The
trend at present in the breeding of early maturing varieties is
to maintain a high yield of seed and at the same time shorten
the time required to maturity. Considerable progress is being
made in this effort.
“Approximately 40% of the acreage of soybeans grown
in Michigan is devoted to seed production, approximately
40% is used for hay, and 20% for soil improvement purposes
and for pasture.”
The southeastern corner of Michigan is the best.
“The heat units in this area are the highest in the state, the
soil is naturally highly productive and yields of from 20
to 45 bushels of seed per acre are frequently obtained.”
Competition from other crops is not severe and soybeans
tend to equalize the distribution of labor.
One popular, early maturing variety for seed in this
section is the Canadian selection of the Mandarin made by
Mr. Dimmick of the Central Experimental Farm at Ottawa.
The Manchu, Mandel, and Illini varieties are preferred for
hay production. “The Manchu is the leading variety when the
entire season can be utilized.”
In 1939, soybean acreage in Michigan was fifteen times
greater than it was in 1929. Address: Farm Crops Dep.,
Michigan State College.
1767. Lager, Mildred. 1940. New items not listed in our
catalog. House of Better Living (Newsletter, Los Angeles)
12(59):4. Nov.
• Summary: Items are listed by category in 2 full-page
columns. Bakery goods: Penna 100% soy cookies, pkg. 18¢
(Lemon, almond, vanilla and chocolate flavor). Soy orange
drops, doz. 15¢. Bill Baker’s 100% soy bean cookies, pkg.
10¢.
Breakfast foods: Soy grits, lb. 20¢.
Coffee substitutes: Brevy. Nuveco. Ficgo in bags, box
25¢. Soy Koff, regular or drip, pkg. 25¢. Kofy Sub, Dr.
Jackson. Cassa Fistula Bean. Date sugar.
Figs: Black Mission. Kadota. Calimyrna.
Dulse tablets, Thompson. Cereophyl tablets or powder
(powdered grass [like chlorophyll]).
Juices–unsweetened: Soy and carrot juice, 8-oz. 10¢;
16-oz. 15¢.
Kitchen equipment: Zippy juicer, $49.50. Juice-O-Mat,
$3.29. Hollywood Liquifier, $24.75. Note 1. This is the
earliest English-language document seen (July 2006) that

uses the word “Liquifier” to refer to an electric blender, or
that mentions the “Hollywood Liquifier,” an early brand of
electric blender, or that contains the word “Hollywood” in
the name of an electric blender.
Meat substitutes: Vegelona, 10¢, 25¢ can. Yum, 10¢,
25¢, 50¢ can. Gluten steak, 17¢, 27¢ can. Note 2. This is the
earliest English-language document seen (Feb. 2005) that
contains the term “Gluten steak.”
Noodles: Pfaffman [Williamsport, Pennsylvania] soy
noodles, pkg. 13¢; 2 for 25¢. Gluten noodles, pkg. 25¢.
Peanut oil, unrefined.
Penna Soya Products: Toasted soy nuts, pkg. 5¢; ½-lb
20¢; 1-lb. 36¢. Tenderized soy bean, 1-lb pkg. 25¢. Rokusun
soy bean, lima type, 1-lb. pkg. 25¢. Soya puffs, ½-lb. can
25¢. Soya malt, ½-lb. 23¢; 1-lb. 43¢. Soya cocoa malt, ½-lb.
23¢. Soya cocoanut, ½-lb. 23¢. Soya banana, ½-lb. 30¢.
Soya milk powder, plain, 1-lb. can 25¢. Soya milk powder,
sweetened, 1-lb. can 25¢. Soya roast, 15-oz. 25¢. Soya loaf,
15-oz. 25¢. Soya sauce, 4-oz. 12¢; 8-oz. 19¢; 16-oz. 35¢.
Soya virgin oil, 4-oz. 15¢; 8-oz. 23¢; pint 37¢; quart 67¢;
½-gallon $1.05; gallon $1.95. Soya cookies, 100%, pkg. 18¢.
Salt: Bragg Sprinkle, can 50¢. Soy-B-Malt, Cubbison,
8-oz. 25¢.
1768. Walster, H.L. 1940. Soybean oil and soybean protein.
North Dakota Agricultural Experiment Station, Bimonthly
Bulletin 3(2):5-7. Nov.
• Summary: “Prospective North Dakota producers of
soybeans are advised to send for a copy of Agronomy
Mimeo. Circ. 67 entitled ‘Soybeans–Have they a place
in North Dakota?’ by T.E. Stoa, Agronomist. This short
circular discusses the place of the crop and furnishes cultural
directions...
“The Department of Agronomy of the North Dakota
Agricultural Experiment Station has conducted variety
trials* on soybeans since 1921. (Footnote: *The field trials
at Fargo were conducted under the supervision of T.E.
Stoa, Agronomist.) Samples of the beans from the crops of
1936, 1937, and 1938 were analyzed by the Department of
Agricultural Chemistry.”
A table shows the yield in bushels/acre for 5 varieties
(M-202, Monsoy, Wisconsin Black, Habaro, and Manchu
[early strain]) tested from 1936-39, the percentage of crude
protein and oil (ether extract), and the iodine number (Wijs)
for each variety. The highest yield obtained from any variety
during the tests was from Wisconsin Black, 17.8 bu/acre.
Minsoy was generally considered the best variety; its average
yield was 12.7 bu/acre and its high was 17.4 bu/acre. Its
iodine number averaged 130.5.
“Soybean oil has a much lower drying power than
linseed oil hence its iodine number, which is a measure of
the drying power, runs low. G.S. Jamieson (1934) states that
soybean oil has an iodine umber ranging from 124 to 128.
The North Dakota samples from the crops of 1936-1938
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ranged in iodine number from 129.4 to 142.2. The iodine
number of flax seed ranges from 160 to 180.” Address:
Director of the Station, Fargo, North Dakota.
1769. Genevois, L. 1940. Ressources alimentaires du temps
présent [Food resources at the present time]. Nature (La)
(Paris) No. 3064. p. 416-17. Dec. 15. [Fre]
• Summary: The soybean is a cousin of the haricot bean
cultivated in Manchuria, China, and Japan. For the peasant
of China, the soybean takes the place of meat and dairy
products. The seeds of the soybean resemble those of our
haricot except that they have a higher protein content,
contain practically no starch, and contain more oil–about 16
to 19%. The protein of the soybean is closely related to that
of the casein from milk; the oil is easily put in a suspension
in water, thanks to the lecithin that it contains. If soaked
soybean seeds are ground with a little lukewarm water,
a milklike liquid is obtained. If it is filtered, the result is
called soymilk. If brought to a boil and then coagulated, it
resembles a fresh cheese like our fromage blanc [tofu]. This
cheese can also be fermented to resemble our camembert.
The soybean, therefore, contains, two nutrients that are
lacking in our daily diet: oil and protein. In terms of
cultivation, the soybean offers undeniable advantages over
our haricot bean. The plant forms a small bush of 0.5-1.5
meters in height, according to the variety; it does not crawl
along the ground. The pods, which contain 2-3 seeds, do no
split open easily. Many varieties are extremely prolific. Some
varieties that prosper in France are capable of giving 100 to
250 seeds per plant. Instead of 1 metric ton, that means 3-4
metric tons per ha on good soils in France.
One can ask why the soybean, introduced to Europe
by Haberlandt in about 1873, recognized for 60 years
by numerous agricultural publicists, is not more widely
developed and better known. Here are three reasons why:
(1) Not all varieties give high yields in France; certain
ones, grown on poor soil give mediocre yields. The soybean
is a plant suited for market gardening rather than for large
fields.
(2) The Manchurian soybean, arriving in Europe at high
prices, discourages all cultivation. (3) Dishes prepared with
soybeans have a taste like the oil of nuts or of raw haricot
beans–which is surprising at first. Many varieties, imported
to Europe for the extraction of oil, are not adaptable to
culinary uses. The soybean consumed by the Chinese as
a vegetable, has large green seeds weighing about 5 dg
whereas the soybeans for oil, having white or yellow seeds,
weigh only 1 dg.
Describes different ways of cooking soybeans for food
in the United States.
The Chinese are in the habit, on the other hand, of eating
soybean sprouts. They make these sprouts from a variety of
soybean having small green seeds, which they soak then put
in a dark place to germinate. When the sprouts have obtained

a length of 15-20 cm, they separate the seeds and sprout,
then they cook the sprout and use it to make soup stocks. It is
particularly valued during the winter when there is a shortage
of other vegetables.
A photo (fig. 2) shows 6 varieties of soybeans: Ito San,
Chestnut, Manchu, Hamilton, Hato [Hahto], and Austin.
The first 3 are used for oil in the USA or in Manchuria. Hato
and Austin are used as green vegetable soybeans. Address:
Professor at the Faculty of Science of Bordeaux, France.
1770. Lloyd, J.W. 1940. Range of adaptation of certain
varieties of vegetable-type soybeans. Illinois Agricultural
Experiment Station, Bulletin No. 471. p. 77-100. Dec.
• Summary: Contents: Introduction. Range of successful
culture in Illinois. Successful culture in cool climates (of
collection A–Giant Green, Bansei, Fuji, Willomi): Upper
Mississippi Valley and the Northwest, New England,
Iowa and South Dakota, performance at high altitudes.
Performance of varieties in collection B (No. 80494,
Jogun, Illington, Imperial): Central Illinois, Indiana, Ohio,
Pennsylvania, Nebraska, Connecticut, Missouri, and New
Jersey. Performance of varieties in collection C (Giant Green,
No 80490-1, Emperor, Higan): Kansas, Missouri, Eastern
states bordering the south (Kentucky, Tennessee, Maryland,
Virginia, West Virginia), Southern States (North Carolina,
South Carolina, Georgia, Arkansas, Texas), California, and
Arizona. Performance in Canada and other outlying regions.
Acceptability of vegetable-type soybeans. Demand for seed.
Place in vegetable industry. Summary.
A map of the United States (p. 83) shows “Areas
reporting successful growth of vegetable-type soybeans.”
Table 2, titled “Performance of four varieties of soybeans
(Collection A) in cool climates, 1939” (p. 85) gives figures
summarizing 265 reports (218 of which–82%–were
successful) from the following states: Colorado, Idaho,
Iowa, Maine, Massachusetts, Michigan, Missouri, Montana,
Nebraska, New Hampshire, New Mexico, New York,
North Dakota, Oregon, Pennsylvania, South Dakota, Utah,
Vermont, Washington, Wisconsin, Wyoming. Page 96 adds:
“The vegetable-type soybeans were grown successfully in
eleven California counties, distributed from Tehama in the
north to San Diego in the south, and including both interior
and coast regions... For the most part, the crops were grown
under irrigation. One grower in Ventura county commented:
‘They [vegetable-type soybeans] are now our favorite
vegetable for fall, and I only wish they were a year-round
crop... At the Agricultural Experiment Station at Tucson,
Arizona, eight varieties... were grown under irrigation at
an elevation of 2,400 feet. Planted June 12, all the varieties
made satisfactory yields, Illington, No. 80490-1, and
Emperor being especially prolific.”
“A few observations on the range of adaptation of
vegetable-type soybeans were included in Bulletin 453
of this Station, ‘Eighteen Varieties of Edible Soybeans,’

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 833
published in March, 1939. These observations were based
on reports received from persons to whom seed had been
distributed during the years 1935 to 1938 inclusive. The
publication of this bulletin and press announcements
regarding it contributed to the manifestation of a widespread
interest in vegetable-type soybeans and resulted in the
receiving of requests for seed from every state in the Union
except two. There were also requests from five Canadian
provinces and six foreign countries other than Canada.
Persons living in 90 of the 102 Illinois counties requested
seed.
“In response to these requests a total of 1,880 lots of
seed were sent out from Urbana; 216 requests from the
southern states were referred to W.J. Morse, of the U.S.
Department of Agriculture, Washington, D.C., who had seed
of varieties presumably better adapted to the South.
“The seed furnished most of these correspondents
consisted of four packets, each containing approximately 100
seeds. Four varieties were represented, covering the season
from early to late so far as possible with the seed available
and with due consideration to the climatic conditions in the
different parts of the country to which the seed was sent.”
In Canada, early varieties were tested at St. George,
Ontario; Central Experimental Farm, Ottawa; Barrington
Passage, Nova Scotia; Bogot, Manitoba; Swift Current,
Saskatchewan; Sea Island County and Westminster, British
Columbia; Grand Falls, Newfoundland (49º north latitude,
approximately. Planted in June, “the plants made a luxuriant
growth but had not yet blossomed when killed by frost on
Aug. 26). Varieties were also tested at Chihuahua, Mexico at
6,000 feet, and Honolulu, Hawaii.
Results based on reports received from 810 persons to
whom samples of vegetable-type soybeans were sent in the
spring of 1939: Had success in growing the crop: 78.8%.
Liked the table quality 68.8%. Considered it a promising
crop: 66.7%. Saved some seed for planting in the future:
76.5%. Main complaints: Difficulty in hand-shelling the
green beans, and the readiness with which the mature beans
shatter from the pods.
Note: This is the earliest document seen (June 2019)
concerning soybeans in Newfoundland province, Canada,
or the cultivation of soybeans in Newfoundland. This
document contains the earliest date seen for soybeans
in Newfoundland, or the cultivation of soybeans in
Newfoundland (June 1939). The source of these soybeans
was the University of Illinois.
1771. Parker, M.W.; Borthwick, H.A. 1940. Floral initiation
in Biloxi soybeans as influenced by photosynthetic activity
during the induction period. Botanical Gazette 102(2):25668. Dec. [6 ref]
• Summary: “Introduction: Previous investigations (1, 4)
have shown that photoperiodic induction in two typical
short-day plants, Biloxi soybean and Xanthium, is dependent

upon both light and dark periods of certain lengths. While the
exact nature of the reactions affecting induction during either
the light or the dark periods is unknown, it has been shown
that the soybean requires light of at least 100 foot-candles’
intensity if induction is to occur (2).”
“Summary: 1. Initiation of flower primordia in Biloxi
soybean was limited by controlling photosynthesis during
induction. This was done in one case by controlling the
CO2 supplied to the plants and in another by controlling the
duration of high-intensity light.
“2. When no CO2 was supplied during 8-hour
photoperiods, no initiation of primordia occurred. Plants
that received the CO2 contained in natural air during 2, 4, 6,
and 8 hours of each photoperiod produced flower primordia
in proportion to the duration of time the natural air was
supplied.
“3. Plants that received only 1 hour of high-intensity
light during an 8-hour photoperiod formed no flower
primordia. Those that received 2 hours or more of highintensity light during the photoperiod produced increasingly
larger numbers of flower primordia as the duration of highintensity light increased.
“4. Increased concentration of CO2 in natural
air resulted in increased floral initiation.” Address: 1.
Physiologist; 2. Morphologist. Both: U.S. Horticultural
Station, Beltsville, Maryland.
1772. Snyder, William E. 1940. Effect of light and
temperature on floral initiation in cocklebur and Biloxi
soybean. Botanical Gazette 102(2):302-22. Dec. Based
on his 1940 PhD thesis, Univ. of Chicago. Private edition
distributed by Univ. of Chicago libraries. [14 ref]
• Summary: “In recent work with Biloxi soybean (Soja max)
and cocklebur (Xanthium pennsylvanicum), Hamner (1940)
has shown that periodic induction takes place as a result of
reactions that occur during both the light and the dark period
of a photoinductive cycle.” Address: Hull Botanical Lab.,
Univ. of Chicago, Chicago, Illinois.
1773. Soybean Digest. 1940. Classified ad: Market Street.
Dec. p. 12.
• Summary: This is the earliest known issue of Soybean
Digest in which this “Market Street” section (5 column
inches) appears, or appears with ads. Open to all readers
of the magazine. Rate: 5¢ per word per issue. Minimum
insertion $1.00. It contains five ads and announcements. (1)
“Bansei and Jogun edible soybeans for seed or table use.
Write for prices, stating use and quantity in which interested.
Strayer Seed Farms, Hudson, Iowa.”
(2) Mukden, Kingwa, and Richland soybean seed by
bushel or carload. Grown from field-rogued seedstocks.
Write for samples and prices. Strayer Seed Farms, Hudson,
Iowa.” Note: To rogue seeds is to weed out inferior, diseased,
or nontypical individuals.
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(3) “The coupon on the back cover and your check for
$1.50 will entitle you to a membership in the American
Soybean Association and to a year’s subscription to ‘The
Soybean Digest’ if mailed immediately.
(4) “Have you the vision to see the immediate
merchandising possibilities in better soy foods for human
use? Originators of over 30 better tasting, consumer-tested
foods from soybeans offer an exceptional opportunity for
partnership. Write Box T.S., The Soybean Digest, Hudson,
Iowa.
(5) “300 bushel Wisconsin Manchu No. 3 soybean seed.
Approved by state inspection. Write for prices. Pleasant
Home Farm, Saukville, Wisconsin.”
Note 1. This is the earliest document seen (Oct. 2020)
that mentions the soybean variety Wisconsin Manchu, or that
mentions “Strayer Seed Farms” (Hudson, Iowa).
This is the earliest document seen (July 2001) in which
the “edible soybeans” Bansei and Jogun are offered for sale–
by Strayer Seed Farms.
In the next issue of Soybean Digest (Jan. 1941, p. 12)
this “Market Street” section is smaller (2½ columns inches)
and is partly replaced by a “Seed Directory” which enables
ASA members to list up to three soybean varieties they sell
for $1.
1774. Japan-Manchoukuo Year Book. 1940. Tokyo, Japan:
Japan-Manchoukuo Year Book Co. Index. 26 cm. Seventh
annual issue. [Eng]
• Summary: Each year’s book is divided into two main parts:
Japan, and Manchoukuo. This book was published in late
1939.
In the Japan and Manchoukuo parts of the book, soya
beans are most widely discussed in the respective chapters
on Agriculture. In each case, information given the previous
year is updated one year.
Page 290-91: In the chapter on “Agriculture and
stockbreeding” in Japan, Table 19 shows “Production of
various grains, potatoes, etc.” in koku from 1927 to 1938.
1.80391 hectolitres = 1 koku = 5.11902 dry bushels (USA).
For soya bean:
2.700 million koku in 1938
Table 19B gives the value of each crops (in yen) from
1927 to 1938. Other crops in this table are oats, millet,
barnyard millet, proso millet, maize, buckwheat, red bean,
sweet potato, and Irish potato.
Page 391: In the chapter on “Chemical industry” Table
3 shows the “Production of chemical fertilizers” (in metric
tons) from 1926 to 1937. The quantity (in metric tons) and
value (in yen) of each is given. These fertilizers are: Sulphate
of ammonia [ammonium sulfate], calcium cyanamide,
superphosphate of lime, and muriate of potash [potassium
chloride].
Table 5, “Imports of commercial fertilizers” from 1931
to 1938 include “Bean-oil cake,” the imports of which

steadily decreased from 1.032 million metric tons in 1931 to
0.623 million metric tons in 1938.
Page 403: In the same chapter Table 38 shows
“Vegetable oil production” with quantity in metric tons and
value in yen, from 1930 to 1937. Soya bean oil production
increased from 36,977 metric tons (mt) in 1930 to 65,455
metric tons in 1937–making it the leading vegetable oil
produced in Japan. The other leading vegetable oils made in
Japan in 1937 were:
Rapeseed 28,893 metric tons
Perilla 23,206 metric tons
Cottonseed 23,154 metric tons
Coconut 16,112 metric tons
Peanut 7,648 metric tons
Sesamum [Sesame] 6,653 metric tons
Linseed 4,254 metric tons
Hempseed 329 metric tons
Paulownia 76 metric tons
On the same page, Table 39 shows exports and imports
of vegetable oils from 1933 to 1938. Exports of soya bean
oil decreased from 2.242 million kin in 1933 (1 kin = 0.6
kg) to 1.795 million kin in 1938. Imports of soya bean oil
increased from 128,000 kin in 1933 to 321,000 kin in 1938.
The three main vegetable oils imported into Japan in 1937
were cottonseed oil (10.324 million kin), coconut oil (2.400
million kin), and paulownia oil (1.439 million kin).
Page 444: In the chapter on “Commerce,” Table 13
shows the “Average wholesale price of staple commodities
in Tokyo” in yen per koku, average December each year
from 1934 to 1938. The brand of soya beans was “Manchu
White.” The price dropped from a high of 19.37 yen in 1936
to a low of 7.70 yen in 1937.
Page 453-54: In the chapter on “Foreign Trade,” Table
B, “Imports,” shows trade of “Oil cake” from 1927 to 1938.
Pages 470-71 in the same chapter contain a very large
table titled “Imports by countries of origin” in yen from 1937
to 1938. Categories include “Beans & Peas,” “Oil yielding
materials” and “Oil cake.” For each of the three categories,
Manchoukuo is the main country of origin, followed by
Kwantung Province, then China, then British India, then
D.E.I. [Dutch East Indies].
Page 714: In the chapter on “Agriculture” in
Manchoukuo, a large table shows “Output of principal of
crops (metric tons)” from 1924 to 1938. For soya beans:
4.612 million metric tons in 1938.
The other principal crops shown in the tables are other
beans, kaoliang, millet, maize, wheat, rice, upland rice, and
other cereals.
Page 715: The text about “Soya beans” is repeated on
this page.
Page 739: In the chapter on “Commerce,” Table 12
shows “Wholesale prices of principal staple commodities in
Hsinking [Changchun, in Jilin province] from 1934 to July
1939 in M¥ [million? yen]. The price of 1st grade soya beans
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went from 3.36 per 100 kin in 1934 to 7.76 per 100 kin in
July 1939. That of bean cake rose from 0.90 per piece in
1934 to 2.68 in July 1938. The wholesale price of bean oil
increased from 10.50 per kin in 1934 to 20.88 per kin in July
1939.
Page 779-80: The chapter on “Manufacturing
industries,” has a long section “IV. Bean oil & cake.” The
four principal cities of manufacturing in Manchoukuo are
Dairen, Yingkow, Antung, and Harbin. Table 22 shows
“Output of bean oil at the principal cities” in 1,000 kin [1
kin = 0.6 kg] from 1932 to 1938. The leading city by far
was Dairen. The total bean oil produced decreased at the
four centers decreased from 221.061 million kin in 1932 to
97.255 million kin in 1938.
The text below this table states (p. 779-80): “At first the
main business of the industry was the extracting of linseed
oil. The primitive linseed oil extraction method was applied
to soya beans in Tiehling and Changchun (present Hsinking)
districts, important market of beans, some sixty years ago.
As the result obtained was satisfactory, the bean oil industry
commenced. At that time, the bean oil was directed for local
consumption alone, and was used for cooking, lighting, and
other domestic purposes.
“The original method of pressing oil out of beans was
very simple and primitive, only hand or mule operated
wedge or screw system being used. But with the rapid
progress made in the utilization of bean oil and the
increased demands abroad, the method of oil extraction
was improved. Hydraulic power came to be used in place
of human labour or mule power, in operating the presses.
Then a more scientific method of extraction by means of
chemical solvents was discovered by the Central Laboratory
of the South Manchuria Railway Company. Under this new
extraction method, benzine, benzol or alcohol is used to
extract and dissolve oil contained in beans.
“Uses of Bean Oil.–The uses of soya bean oil have
increased markedly in the last three decades. At present they
are used for such diversified purposes as the manufacture
of soap, as a lard and butter substitute, as a constituent of
paint, varnish and shellac, glycerine, water proofing, and as
substitutes for rubber and petroleum.
“Bean Cake.–Soya bean cake is used for various
purposes, the principal uses being fertilizer and animal
feed, while with further processing it is manufactured into
a celluloid substitute, medicine, sizing for paper-making
and for ‘Ajinomoto.’ It is also used extensively for the
manufacturing of sauce material, bean flour and ‘shoyu’ and
‘miso.’”
Below this (p. 780) is a large Table 23 “Output of bean
cake in the principal cities” from 1932 to 1937 in 1,000
pieces (1 piece weighs 27.6 kg). Again, Dairen is by far the
leading city. The total decreased from 44.744 million pieces
in 1932 to 20.585 million pieces in 1938.
Below this (p. 780) is a large Table 24 “Number of

bean-cake mills and productive capacity” in major South and
North Manchuria [customs] districts from 1923 to 1937.
Page 782: In the same chapter, Table 29. “Production,
etc. of soy and miso (bean paste) in Kwantung” gives values
from 1931 to 1937. The number of plants increased from
16 in 1931 to 22 in 1937. The volume of miso increased
from 646,691 kwan in 1931 to 1,485,739 kwan in 1936. The
volume of soy sauce increased from 20,950 koku in 1931 to
116,734 koku in 1936.
Above this table is a brief section on “Soy” sauce: “In
sympathy with the rapidly increasing number of Japanese
residents since the foundation of the country, the soy
industry has made marked developments. The output of soy
was 44,253 koku in 1937. Imports of soy were valued at
¥1,564,000 in 1938.”
Page 798: In the chapter on “Foreign trade” we read:
“Soya beans constituted in 1938 the most important export
article, representing 32% of the total export value, and 44%
if other varieties of bens and derivatives are included. The
most important customer for beans was Japan, followed by
Egypt and Germany. In bean cakes and oil, Japanese imports
concentrated on cake whilst European countries such as
Germany, the Netherlands, and Great Britain mostly bought
oil.”
On the same page (p. 798) Table 4, “Volume of principal
articles imported and exported” from 1934 to 1938 gives
values for soya beans (decreased), bean cakes (decreased),
and bean oil (decreased).
Page 800: In the same chapter, Table 6, “Exports of
principal commodities” 1934-1938 by country of destination
shows that the total increased from 160,349 million yen in
1934 to 234,363 million yen in 1938.
Page 801: A similar table for bean oil appears.
Page 803. A similar table for bean-cake appears.
1775. Sampaio, Sebastiao C. 1940. Soja [Soybeans]. Sao
Paulo, Brazil: Tipografia Brasil, Rothschild Loureiro & Cia,
Ltda. 43 p. Secretaria da Agricultura, Industria e Comercio
do Estado de Sao Paulo. [20 ref. Por]
• Summary: Contents: Introduction: Soya. Botanical
description. Varieties. Composition of the plant. Culture/
cultivation. Enemies and pests. Improvement of the seeds:
Improving the oil (óleo dos graos de soja), improving the
cake and flour, other improvements. Commerce and trade.
This general book draws heavily on U.S. publications,
including Piper and Morse, 1923. The section titled “other
improvements” (p. 38-39) briefly mentions many food uses
of soybeans, including vegetable-type soybeans (Easycook
and Hahto), green vegetable soybeans (Quando verdes...
elas constituem ótimo legume verde = when green... they
constitute an excellent green vegetable), sprouted seeds
(sementes germinadas), soy flour, soymilk (leite de soja),
soy casein, soy cheese (queijos e requeijoes) [tofu], shoyu,
and miso. The Japanese colony in Sao Paulo makes shoyu in
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commercial quantities.
Note 1. This is the earliest Portuguese-language
document seen (June 2009) that mentions green vegetable
soybeans, which it describes as shown above.
Note 2. This is the earliest Portuguese-language
document seen (Sept. 2016) that uses the term óleo dos graos
de soja to refer to soybean oil.
Note 3. This is the earliest Portuguese-language
document seen (Jan. 2013) that mentions sprouted soybeans,
which it calls sementes germinadas.
Note 4. This is the earliest Portuguese-language
document seen (April 2013) that uses the term queijos e
requeijoes to refer to tofu. Address: 3a Seccao Tecnica do
Departamento do Fomento da Producao Vegetal, Sao Paulo,
Brazil.

San]–yielded only 5 or 6 percent. But take the oil content of
one of our leading varieties today–the Dunfield. The oil runs
20–21–22 percent.
“There you have about a doubling of the yield of seed–
and about four times as much oil.”
In the northern states, “four varieties account for the
biggest part of commercial acreage. They are the Illini,
leading in Illinois and also important in Ohio and Iowa. The
Dunfield, leader in Ohio and Indiana, and also important
in Illinois. The Mukden, leader in Iowa and important in
Michigan. And the Manchu, leading variety in Minnesota
and Michigan, and important in Iowa.”
In addition to those four leaders, other important
varieties include the Mandel, Scioto, Mingo, and Seneca.
Address: USA.

1776. Towle, R.S. 1940. Soybeans. University of Wyoming,
Sheridan Research and Extension Center, Annual Report. p.
15.
• Summary: “Five varieties of soybeans were planted in
three replications... Only three varieties, Cayuga, Macauley
Manchu, and No. 65344, produced any seed at all, yields
ranging from 97 pounds per acre for the last named, to 229
pounds for the first. The crop was not materially better on
fallow, although producing more forage on fallow with some
varieties, 1,585 pounds by Macauley Manchu on fallow
being the best.”
Note: There were no soybean trials in 1941. Address:
Superintendent, Sheridan Field Station, Sheridan, Wyoming.

1778. USDA Agricultural Marketing Service. 1940.
Handbook of official grain standards of the United States.
Revised Oct. 1940. Washington, DC: U.S. Gov’t Printing
Office. 101 p. 15 x 9 cm. For soybeans, see p. 68-72. [2 ref]
• Summary: The standards for soybeans are effective Nov.
20, 1940. “For the purpose of the official grain standards of
the United States for soybeans:
“Soybeans.–Soybeans shall be dry threshed soybeans
which contain not more than 25 percent of foreign material.
“Classes.–Soybeans shall be divided into five classes as
follows: Class I, Yellow Soybeans; Class II, Green Soybeans;
Class III, Brown Soybeans; Class IV, Black Soybeans; and
Class V, Mixed Soybeans.
Grades.–Soybeans shall be graded and designated
according to the respective grade requirements of the
numerical grades and Sample grade of their appropriate
class.
“Yellow Soybeans (Class I)
“This class shall include all varieties of yellow soybeans
and may include not more than 5 percent of soybeans
of other colors. A slight tinge of green or olive green on
soybeans otherwise yellow shall not affect their classification
as Yellow Soybeans.”
“Mixed Soybeans (Class V) “This class shall include all
mixtures of soybeans not provided for in the classes Yellow
Soybeans, Green Soybeans, Brown Soybeans, and Black
Soybeans. Black Eyebrow and other bicolored varieties shall
be classified as Mixed Soybeans.”
“Definitions Basis of grade determinations.–Each
determination of class, general appearance, splits, damaged
soybeans, and other colors shall be upon the basis of the
soybeans after the removal of foreign material. All other
determinations shall be upon the basis of the soybeans
including the foreign material.
“Percentages.–Percentages, except in the case of
moisture, shall be percentages ascertained by weight.
“Percentage of moisture.–Percentage of moisture shall
be that ascertained by the water oven and the method of use

1777. United States Department of Agriculture (USDA).
1940. Revolution in soybeans (News release). [Washington,
DC]. 2 p.
• Summary: “Farm flashes. For broadcast only.” “A look at
the newer commercial varieties of soybeans now available to
farmers–and a look at the records of the past year on yields
of seed and of percentage of oil–reveals a virtual revolution
in the soybean industry. And that revolution in a very short
time.
“W.J. Morse–the soybean man in the U.S. Department
of Agriculture who brought in from the Orient most of the
parent stock of most of the soybeans now grown in the
United States–Well, Morse, give us these facts.
“First, as to yield of seed. Back in 1924 (and that was
only a short 16 years ago)–Do you know the average for
the whole country in 1924?–Well, only about 11 bushels to
the acre. Even Illinois averaged only about 12 bushels. But
today–Well, in 1939, the average for the entire country was
up to nearly 21 bushels to the acre–and Illinois was well
above 24 bushels.
“Then, take the way the breeders have bred up the
percentage of oil. Remember how dry those beans were
in the early ‘20s. Even the two leading oil varieties of a
few years ago–the Mid-West [Midwest] and the Itosan [Ito
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thereof described in Service and Regulatory Announcements
No. 147 of the Bureau of Agricultural Economics of the
United States Department of Agriculture, or ascertained by
any device and method which give equivalent results in the
determination of moisture.
“Test weight per bushel.–Test weight per bushel shall
be the weight per Winchester bushel, as determined by the
testing apparatus and the method of use thereof described
in Bulletin No. 1065, dated May 18, 1922, issued by the
United States Department of Agriculture, or as determined
by any device and method that give equivalent results in the
determination of test weight per bushel.
“Damaged soybeans.–Damaged soybeans shall be
soybeans and pieces of soybeans which are materially
damaged by weather, frost, heat, insects, disease, or
otherwise.
“Splits.–Splits shall be sound pieces of soybeans, but
shall not include soybeans with cracked skins only, or with
less than one-fourth of the bean broken off.
“Foreign material.–Foreign material shall be all matter
other than soybeans, and shall include all undeveloped
shriveled soybeans and pieces of soybeans which will
pass through a metal sieve perforated with round holes
10/64 inch in diameter, and all matter other than soybeans
that remains on such sieve after screening. Sound, fully
developed soybeans which pass through such sieve shall not
be considered as foreign material.”
1779. Manchuria 13177: New U.S. domestic soybean variety.
1940?
• Summary: Sources: Morse, W.J. 1948. “Soybean
varietal names used to date.” Washington, DC: Appendix
to the mimeographed report of the Fourth Work Planning
Conference of the North Central States Collaborators of the
U.S. Regional Soybean Laboratory, Urbana, Illinois. RSLM
148. 9 p. May 26. See p. 5. “Manchuria 13-177–[No Source
given].”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 14-15. Manchuria 13177 is in the USDA
Germplasm Collection. Maturity group: III. Year named or
released: by 1940. Developer or sponsor: Ohio AES (Agric.
Exp. Station). Literature: 13. Source and other information:
Selected from ‘Manchuria’ in 1913. Prior designation: Ohio
13177. Address: USA.
1780. Soybean Digest. 1941. Seed directory (Ad). Jan. p. 12.
• Summary: Members of the American Soybean Association
may list up to three soybean varieties which they have for
sale in the Seed Directory of The Soybean Digest throughout
the seed trade season, in the January, February, March, and
April issues, for a charge of $1. Additional varieties may be
listed at the same rate, three for $1. Four soybean varieties
are listed: Mukden, Wisconsin Manchu No. 3, Richland, and

Kingwa. Companies and individuals that sell these are: Tracy
and Son Farms, Janesville, Wisconsin. Strayer Seed Farms,
Hudson, Iowa. Strayer Seed Farms, for example, grows
Mukden, Richland, and Kingwa.
Note: This is the first issue of Soybean Digest in which
this “Seed Directory” appears. It will steadily expand in size
over the years.
1781. Soybean Digest. 1941. Classified ad: Market Street.
Jan. p. 12.
• Summary: This section contains only one ad and one
announcement–both from George Strayer, the editor and
publisher of the magazine. (1) “Bansei and Jogun edible
soybeans for seed or table use. Write for prices, stating
use and quantity in which interested. Strayer Seed Farms,
Hudson, Iowa.”
(2) “The coupon on the back cover and your check for
$1.50 will entitle you to a membership in the American
Soybean Association and to a year’s subscription to ‘The
Soybean Digest’ if mailed immediately.”
1782. Alexandrow, Alexandre. 1941. Los abonos verdes
[Green manures]. Agricultor Venezolano (El) (Ministerio de
Agricultura y Cria, Caracas) 5(57-58):50-57. Jan/Feb. [Spa]
• Summary: Gives details of trials with three plants:
Canavalia ensiformis, Crotolaria juncea, and soybeans (Otoo-tan variety). The soybean plant contains more nitrogen,
phosphorus, and potash than the others. Three photos show
various plants growing in fields. Address: Chief, Dep. of
Agronomy.
1783. Schad, C. 1941. Le rôle du soja dans l’économie
nationale [The role of soybeans in the national economy].
Revue des Sciences Naturelles d’Auvergne 7(1-2):33-39.
[Fre]
• Summary: This paper was presented at the Society’s
meeting in Dec. 1940. Contents: Introduction (France’s need
for a domestic source of edible oil). Cultivation of soybeans
worldwide and in France (Haberlandt 1873, introduced
to France in 1740, first trials in France in late 1855 were
unsuccessful). Origin and geographical area. Climatic
requirements (gives temperature at Clermont-Ferrand from
May to Sept. of 1940, and total rainfall). Physiological
requirements. Varietal improvement (through plant breeding
and selection). General characteristics of its culture /
cultivation. Utilization (soy flour, soy oil, soy lecithin, as a
feed for animals, industrial uses as a diesel fuel, in plastics
and vegetable wool).
Tables: (1) Relative yield of seeds and oil of five
varieties grown at Clermont-Ferrand from 1938 to 1940.
Early variety: Halton 502/2 78.1 / 70. Semi-early variety:
Rouest 250 (basis for comparison {témoin}) 100 / 100.
Semi-early variety: Hellgelbe 111 / 103. Semi-late variety:
SoySota [Soysota] 120.40 / 102. Late variety: Mandell
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113.40 / 101. The actual yield of Rouest 250 was 17 quintals
(1,700 kg) of seed and 3.10 quintals (310 kg) of oil per
hectare.
(2) Comparison of the nutritional composition of the
soybean, beef, egg, and lentils. Address: Directeur de la
Station d’amélioration des plantes de grande culture et
d’advertissements agricoles du Centre et Massif Central.
1784. Soybean Digest. 1941. Seed directory (Ad). Feb. p. 12.
• Summary: This is an expanded edition of the “Seed
Directory” which first appeared last month in Soybean
Digest. It has grown from 5 column inches to 6½, and is now
divided into “Field varieties” and Edible varieties.”
“Members of the American Soybean Association may
list varieties of which they have seed for sale in the Seed
Directory of The Soybean Digest. Up to three varieties may
be listed throughout the seed trade season, January, February,
March and April issues, for a charge of $1 to Association
members. Additional varieties may be listed at the same rate,
three for $1.”
Sources of soybean seeds are listed by type, and within
the two types by variety. “Field varieties” are Mukden,
Wisconsin Manchu No. 3, Richland, Habaro, and “edible
varieties” are Bansei, Rokusun Lima Size, Green Giant,
Kwikook Yellows, Jogun, and Aoda.
Companies and individuals selling field varieties
include: W.N. Woods and Son, Maumee, Ohio (registered).
Frank J. Anderson, Frankfort, Indiana (certified).
Companies and individuals selling edible varieties are:
W.N. Woods and Son, Maumee, Ohio. Farm Management,
Inc., Irwin, Ohio. Strayer Seed Farms, Hudson, Iowa.
“Soybean” Johnson, Richmond Heights, Missouri. Tastee
Soy Foods, Philadelphia, Pennsylvania. A street address
is given for each. Strayer Seed Farms, for example, grows
two field varieties (Mukden and Richland) and two edible
varieties (Bansei and Jogun).
A similar Seed Directory also appears in the March 1941
issue (p. 12).
1785. Soybean Digest. 1941. Classified ad: Market Street.
Feb. p. 12.
• Summary: This section contains two ads. (1) “Edible
soybeans–Bansei and Aoda. Purity 99.5 percent. Germination
96 percent. No samples. No sales under two-bushel lots.
Write ‘Soybean Johnson, 1151 Claytonia Terrace, Richmond
Heights, Missouri. Shipments from farm, northwestern
Ohio.”
(2) “Try our delicious all-purpose flour and vacuum
packed soybean health foods. Judd Mill and Cannery,
Asheville, North Carolina.”
1786. Soybean Digest. 1941. Classified ad: Market Street.
March. p. 12.
• Summary: This section contains two ads. (1) “Try 2-pound

package delicious Soy Bean Flour and vacuum packed soy
products. Judd’s Health Foods, Asheville, North Carolina.”
(2) “Edible soybeans–Aoda variety. Purity 99.9 percent,
germination 94 percent. Write for price. Frank C. Gees,
Lebanon, Illinois.”
1787. Hale, Jane K. 1941. Soybeans in the diet. University of
Tennessee Agricultural Experiment Station, Circular No. 74.
4 p. April. Reprinted July 1942.
• Summary: Contents: Introduction. An economical food.
Preparation for cooking (Hahto, an “edible” variety, is
recommended). Soybean-meal products (Recipes are
given for: Soy-cornbread. Soybean biscuits. Soybean
rolls. Soybean muffins). Whole soybean products: Boiled
soybeans, salted soybeans, baked soybeans, soybean-meat
loaf.
“Salted Soybeans: Soybeans are most successfully
prepared for consumption over a period of time by frying
and salting. In this form they can be used in school lunches
or at any time when a ready-prepared, highly nutritious food
is desired. The beans should be soaked overnight, drained,
spread on a towel to remove extra moisture, and fried in deep
fat. A vegetable fat is preferable since it burns less easily and
the excess drains off more readily than lard.” Fry in a wire
strainer at about 350º F. “After frying the beans should be
lifted out, drained a few seconds, spread on a towel or brown
paper to remove excess fat, and salted to taste.” Address:
Asst. Home Economist, Crossville, Tennessee.
1788. Asprey, G.F.; Bond, George. 1941. Respiration of
leguminous root nodules (Letter to the editor). Nature
(London) 147(3735):675. May 31. [4 ref]
• Summary: “A previous communication from one of us
(Bond 1939) referred to the observations on the rate of
evolution of respiratory carbon dioxide from leguminous
root nodules still attached to the plant... A brief report is
presented here of other observations... on detached nodules.”
“The observations were made at a temperature of 25ºC.
on nodules taken mostly from Manchu soya bean plants
growing in solution culture.”
“In twelve experiments with nodules of various sizes
from soya bean plants inoculated with Wisconsin strain No.
505 of the nodule organism, values ranging from 2.31 to 6.25
were obtained for oxygen intake...” Address: Botany Dep.,
Univ. of Glasgow [Scotland].
1789. Mann, H.H. 1941. Soya bean culture in Great Britain.
Nature (London) 147(3735):660-62. May 31. [5 ref]
• Summary: The author is interested in knowing if it is
possible to grow soya beans successfully on a commercial
scale in Great Britain. All early experiments indicated
that most of the available types of soya beans were of no
use for seed production in Britain. “Attempts have been
made, at least since 1914, to select suitable varieties, and

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 839
the work of J.L. North at the old Royal Botanic Society’s
gardens in Regent’s Park resulted in the production of types,
several of which ripened in September or the beginning
of October... Further, W. Southworth, previously of the
Manitoba Agricultural College [Manitoba, Canada], settled at
Rothamsted in 1932, bringing with him a type derived from
the well-known American soya bean ‘Ogemaw’ and some
others, and under his general supervision several of these
and North’s also have been grown almost every year since
then at Rothamsted and Woburn. The results of these trials
with some of the most promising types in existence have
not been encouraging for the prospects of the soya bean as a
commercial crop.”
The soybean seems to demand three conditions which
are not readily found in Great Britain: (1) The soya bean
cannot be sown until serious danger of frost is over; (2) The
soya bean crop seems to require a ‘continental summer,’ i.e. a
period of high temperature while it is growing; (3) The time
of ripening should not be later than the first week of October,
preferably the last week in September.
“The possibilities for the future seem to depend on
the development of types which yield more heavily in our
climate than any of those tried hitherto and which are still
early enough to ripen at least by the first week in October,
and on finding cultivation methods that will give again a
larger yield than those I have hitherto adopted. I am not
unhopeful of the chances in both these directions, but a very
great deal of work will be required before the cultivation
of the soya bean can take a large part in ordinary farming
practice, even in the South of Great Britain.” Address: Dr.,
Woburn Experimental Station, Bletchley, England.
1790. Dimmock, F. 1941. Canada includes many excellent
soybean acres. Soybean Digest. May. p. 5.
• Summary: “Canada has won six world’s championships
for soybeans at Chicago in the last 9 years. This should
certainly dispel any doubt which may exist concerning the
ability of Canada to produce soybeans... At the present time,
good crops of soybeans are being produced across Canada–
in Ontario, southern Quebec, southern Manitoba, and
British Columbia. Small areas in Nova Scotia have reported
satisfactory yields, while experimental trials on irrigated land
in southern Alberta have indicated possibilities in that region
also...
“While little or no soybeans were grown in 1929, by
1940 it had reached only an estimated 12,000 acres, 10,600
acres of which were in the province of Ontario. Around 95
percent of the present acreage is harvested for seed, and
not more than 15 to 20 percent of this is disposed of to the
processing mills. There are two of these in Ontario. A new
one is reported to be under construction in British Columbia.
The bulk of the soybeans produced are fed to livestock on
the farms on which they are produced...
“Ottawa Mandarin is the most commonly grown

variety... An active soybean research program has already
resulted in the development of the following varieties:
Mandarin (Ottawa), A.K. (Harrow), Kabott and Pagoda by
the Dominion Experimental Farms, Dominion Department of
Agriculture, and O.A.C. No. 211 and Goldsoy by the Ontario
Agricultural College, Guelph.”
A table gives the average composition (protein and
oil percentages, and iodine number) for soybeans grown
in Canada at the following locations: Brandon, Manitoba;
Lethbridge, Alberta; Agassiz, British Columbia; Harrow and
Ottawa, Ontario; Lennoxville, Quebec; and Nappan, Nova
Scotia. The highest protein content was found at Brandon
(42.5%) and Harrow (42.1%), and the highest oil content at
Lennoxville (22.9%) and Ottawa (20.6%). The highest iodine
numbers came from Nappan (135.4) and Lethbridge (134.7).
Note: This is the earliest document seen (Oct. 2013) that
mentions the soybean variety Pagoda. Address: Dominion
Experimental Farms, Div. of Forage Plants, Ottawa, ONT,
Canada.
1791. Matagrin, A. 1941. La culture du soja dans l’empire
française [Cultivation of soybeans in the French colonial
empire]. Revue Internationale du Soja 1(3):110-113. May.
[Fre]
• Summary: Discusses developments and potentials in:
Guadeloupe (5 varieties were successfully tested by M.
Hazael-Massieux at the botanical garden. 55 pods were
found on one plant of the variety Otootan). Martinique.
Indochina (Tonkin, Annam, Laos, Cambodia).
French West Africa (Cultural trials were conducted
successfully in 1923 and in 1926 at the experiment station at
Soninkoura in today’s Mali. In 1935 the trials were started
again at the station of Banankoro in today’s Guinea).
Algeria (Soybean cultivation is not presently practiced
in Algeria; however it has been in the late 1800s).
Madagascar (Soybean cultivation was introduced here in
1911).
Morocco (Soybean cultivation is again at the
experimental stage in Morocco, where trials were undertaken
for almost 15 years. The trials to acclimatize new varieties
were undertaken in Morocco by the Agricultural Service
(Service de l’Agriculture) at the central station of Rabat and
in the other experimental stations of the protectorate).
Island of Reunion (Ile de la Réunion, located in the
Indian Ocean, east of Madagascar. The soybean has not been
cultivated there except experimentally, on several square
meters, at the agronomic station).
Tunisia. New Caledonia (Soybean cultivation was
introduced in 1928).
1792. Comin, Donald. 1941. Notes on green vegetable
varieties of edible soybeans. Ohio Agricultural Experiment
Station, Department of Horticulture, Publication No. 58. 6 p.
June 17. Mimeographed.
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• Summary: “The Department of Horticulture, Ohio
Agricultural Experiment Station, planted green vegetable
varieties of edible soybeans for the first time in 1940.”
However in 1937 and 1938 such edible soybeans were grown
by the Ohio State University Department of Agronomy
in cooperation with the USDA at Columbus, Ohio. Data
concerning these trials is show in table 2. The beans were
planted on 9 June 1937 and 1 June 1938.
Table 1 shows “Notes on green vegetable varieties of
edible soybeans” that were tested and have names. For each
variety is given the F.P.I. number, variety name, seed color,
hilum color, and number of days to maturity in Washington,
DC. They are listed in ascending order of number of days
to maturity as follows: Agate, (90 days to maturity), Bansei,
Waseda, Chusei, Goku, Kanro, Fugi [sic, Fuji] (115 days),
Willomi, Hokkaido, Sousie [sic, Sousei], Osaya, Shiro,
Hakote, Sato, Hiro, Toku, Suru, Kura, Jogun, Chame (125
days), Higan, Rokusun, Aoda, Nanda (145 days).
Table 2 shows data on “green vegetable varieties
of edible soybeans” grown by Dep. of Agronomy, Ohio
State University, 1937 and 1938. Named varieties: Bansei,
Waseda, Hakote, Fugi, Willomi, Hokkaido, Jogun, Imperial,
Kura. Tables 3 and 4 show data or the same varieties in 1940.
Address: Wooster, Ohio.
1793. Abeele, M. van den. 1941. La sélection du soja [The
selection of soybeans]. Bulletin Agricole du Congo Belge
32(2):361. June. [Fre]
• Summary: In the Belgian Congo, the soybean variety
which is the most productive is O-Too-Tan [Otootan], a
black-seeded variety. Discusses techniques for selecting
varieties that have desired characteristics.
1794. Borthwick, H.A.; Parker, M.W.; Heinze, P.H. 1941.
Influence of localized low temperature on Biloxi soy
bean during photoperiodic induction. Botanical Gazette
103(4):792-800. June. [9 ref]
• Summary: “Summary: 1. The influence of low temperature
in suppressing flower-bud initiation in Biloxi soybean has
been considered from three points of view: its influence upon
the differentiation of flower buds from the meristems; its
influence on translocation of a flower-forming stimulus from
the leaves to the growing points; and its influence upon those
processes in the leaf that bring about flower-bud formation.
Data are presented on the first two of these points; the last is
being subjected to further investigation.
“2. Fewer flower buds were formed in response to a
4-day induction treatment on plants bearing a single leaf if
the terminal buds or the petioles were cooled to 3ºC. than if
they were not cooled. When the temperature was raised to
10ºC. the inhibiting effect on flowering decreased in both
types of experiments, but even at this temperature only
slight growth of the terminals occurred during the induction
treatment.

“3. Petiole-cooling experiments involving plants with
two leaves indicate that inhibition of flowering resulted
from the influence of low temperature on the transport
of a flower-forming stimulus.” Address: 1. Physiologist;
2. Morphologist, U.S. Horticultural Station, Beltsville,
Maryland.
1795. Etum or Eatum: New U.S. domestic soybean variety.
Large-seeded and/or vegetable-type soybean. Synonym: Soy
Good (Morse 1948). 1941. Seed color: Yellow (straw), hilum
light brown.
• Summary: Sources: Morse, W.J. 1941. “Shanghaied... a
super food.” Soybean Digest. July. p. 4-5, 10. See p. 5. Etum
is an early variety, maturing in 101-110 days.
Weiss, Martin G.; Wilsie, C.P.; Lowe, B.; Nelson, P.M.
1942. “Vegetable soybeans.” Iowa Agric. Exp. Station,
Bulletin No. P39. p. 381-95. Jan. New Series. See p. 394.
Table 1, titled “Summary of agronomic data and palatability
scores of soybean varieties tested for suitability as human
food at Ames, Iowa, 1935-1939” gives the following for
Eatum [Etum]: Date green beans picked: Aug. 23. Date
mature: Sept. 18. Height in inches: 22.0. Lodging: 1.6 (0 =
perfect, 5 = badly lodged). Seed quality: 4.0 (0 = poor, 5 =
excellent). Seed mottling: 2.4 (0 = none, 5 = much mottling).
No. of beans per pound: 1,699. Mature seed yield: 19.18 bu/
acre. Palatability score: 7.0 (0 = very poor, 10 = excellent).
Morse, W.J. 1948. “Soybean varietal names used to
date.” Washington, DC: Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See p.
3. “Etum–P.I. 86100.”
USDA Production and Marketing Administration [Grain
Branch]. 1948. “Soybean varieties: Descriptions, synonyms
and names of obsolete or old and seldom grown varieties.”
Washington, DC. 25 p. Aug. See p. 6. “Etum–Introduced
under P.I. No. 86100, native name ‘Oyachi,’ from Obihiro,
Hokkaido, Japan, in 1930. Maturity, early; pubescence,
gray; flowers, purple; pods, two- to three-seeded; shattering,
medium; seeds, straw yellow with light brown hilum, about
1,600 to the pound; germ, yellow; oil, 19.0 percent; protein,
44.8 percent; iodine number, 117.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 10-11. Etum is in the USDA Germplasm
Collection. Maturity group: II. Year named or released: by
1941. Developer or sponsor: USDA. Literature: 13, 14.
Source and other information: ‘Oyachi’ from the Tokachi
Branch ES (Experiment Station), Obihiro, Hokkaido, Japan,
in 1930. Prior designation: PI 86100. Address: USA.
1796. Green and Black: New U.S. domestic soybean variety.
Large-seeded and/or vegetable-type soybean. 1941. Seed
color: Green and/or black.
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• Summary: Sources: Morse, W.J. 1941. “Shanghaied... a
super food.” Soybean Digest. July. p. 4-5, 10. See p. 5. Green
and Black is a late variety, maturing in 141 days or more.
Morse, W.J. 1948. “Soybean varietal names used to
date.” Washington, DC: Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See p.
4. “Green and Black–P.I. 84784.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987.
“USDA soybean germplasm collection inventory.” Vol.
1. INTSOY Series No. 30. p. 10-11. Green and Black is
in the USDA Germplasm Collection. Maturity group: IV.
Year named or released: 1941. Developer or sponsor: J.R.
Fain, Jefferson City, Tennessee. Literature: 13. Source and
other information: From the AES (Agric. Exp. Station),
Suweon [Suwon], Gyeonggi Do, South Korea, in 1930. Prior
designation: PI 84784. Address: USA.
1797. Jackson: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1941. Seed color:
Green, with black hilum and green cotyledons.
• Summary: Sources: Morse, W.J. 1941. “Shanghaied...
a super food.” Soybean Digest. July. p. 4-5, 10. See p. 5.
Jackson is a late variety, maturing in 141 or more days.
Morse, W.J. 1948. “Soybean varietal names used to
date.” Washington, DC: Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See p.
4. “Jackson–P.I. 82581.”
Talk with Dr. Richard Bernard of Illinois. 1999. Aug.
31. There were two varieties named Jackson. The second,
introduced in 1953, was named after Stonewall Jackson. It
was one of many varieties named after Southern Confederate
generals by southern soybean breeders. After it was released,
the former name Jackson was retired and the PI number
82581 was used instead. Address: USA.
1798. Jefferson: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1941.
• Summary: Sources: Morse, W.J. 1941. “Shanghaied...
a super food.” Soybean Digest. July. p. 4-5, 10. See p. 5.
Jefferson is a late variety, maturing in 141 or more days.
Morse, W.J. 1948. “Soybean varietal names used to
date.” Washington, DC: Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See p.
4. “Jefferson–P.I. 82202.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987.
“USDA soybean germplasm collection inventory.” Vol.
1. INTSOY Series No. 30. p. 12-13. Jefferson is in the
USDA Germplasm Collection. Maturity group: IV. Year

named or released: 1941. Developer or sponsor: J.R. Fain,
Jefferson City, Tennessee. Literature: 13. Source and other
information: From Gangweon Do, South Korea, in 1929.
Prior designation: PI 82202. Address: USA.
1799. Joyce, Adrian D. 1941. Brief [history] concerning
soybean proteins. Cleveland, Ohio: The Glidden Co. 3 p.
Undated. Unpublished manuscript.
• Summary: This brief was written in mid-July 1941 at the
suggestion of P.H. Groggins, Chief, Agricultural Chemicals
Section, USDA Office of Defense Relations, Washington,
DC. It was sent, with a covering letter dated July 16, to
Mr. J.L. Overlook, Assistant Deputy Director, Project and
Blanket Priorities, Office of Production Management,
Relations, Washington, DC.
“Early in 1932 The Glidden Company started research
work looking toward the development for commercial uses
of soybean proteins. The company sent its engineers to
Germany to study various extraction methods, and late in
1932 started the construction of a plant for the extraction
of soybean oil from soybeans for the purpose of securing
soybean meal which would be as free as possible from oil
and other oleaginous substances.
“This plant performed its work satisfactorily but early
in 1934 [sic, 7 Oct. 1935] was destroyed by an explosion.
Profiting from its experience, the company proceeded
to erect another soybean extraction plant that would be
explosion proof, and this plant was completed in 1936.
“In the meantime, research work had been completed
along the lines of producing alpha protein (vegetable casein)
from the extracted soybean meal. Late in 1936 a pilot plant
was erected for the purpose of placing the research results
in commercial form. During 1937 this pilot plant produced
500 pounds per day of alpha protein. From this pilot plant a
commercial unit was designed and this plant was erected in
1937 and 1938.” It started with production of 2 tons/day of
alpha protein and has now increased output to 7.5 tons/day
working 24 hours a day.
“In the development of alpha protein it has been found
that soybean proteins, particularly the isolated protein (alpha
protein) may be used satisfactorily as a substitute for milk
casein in practically all of its applications.
“In the present emergency this is of very great
importance. First, because it will promote the maximum
production of cheese and evaporated skim milk; second,
because it provides an increased income to soybean crushers
from the proteins as well as from the oil; third, as an
adhesive it is superior to milk casein in making water-proof
glue, and for similar purposes...
“Approximately three-fourths of the consumption of
casein is in the paper industry, but other large uses are for
use in manufacturing plywood lumber, plastics similar to
Galalith, water paints, paper sizing, leather finishes and
insecticide sprays...
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“In addition to alpha protein, which is the isolated
protein, The Glidden Company also makes gamma protein
which is also secured from extracted soybean meal... The
principal use of gamma protein is as a cheaper plywood
adhesive, and for the purpose of making washable wallpaper
and for use in making wallboard. It is estimated that in recent
years more than half of the plywood manufacturing uses of
soybean meal have been as an adhesive. It is reported that
this industry consumes approximately 1500 tons per month
for plywood alone.
“The Glidden Company produces seven and onehalf tons per day of alpha protein at its plant in Chicago,
Illinois and its principal customers are found in the paper
industry where it is used in combination with glue as a paper
coating and in combination with rosin as a paper sizing.
Considerable quantities are also marketed for cold water
paints, and at the present time The Glidden Company is
supplying a contractor for the United States Navy with a
fire foam fighting material made with alpha protein. It is our
understanding that this fire foam fighting material is the most
effective that has been found and the United States Navy
has accorded a priority rating for material required for this
particular purpose. The Glidden Company could market at
least three times its present output but the cost of erection is
very great...
“In closing, mention should be made of the fact that
The Glidden Company has succeeded in producing synthetic
wool from alpha protein and very shortly will erect a pilot
plant for the production of 500 pounds per day of synthetic
wool. In working on this development, The Glidden
Laboratories have found that this synthetic wool is of a
better quality than the famous Lanatol [Lanital] made by the
Viscosa Company in Milan, Italy from milk casein.”
Note 1. This is the earliest document seen (Oct. 2017)
concerning the use of soy protein in a fire fighting foam.
Note 2. Talk with Ed Meyer who worked at Glidden
in 1939. 1993. May 10. The Glidden Company may have
planned to set up a pilot plant making soy protein fibers, but
they never did so. A man named Oskar Huppert did some
work for Glidden at the time on modification of protein,
perhaps in hopes of making fibers. He was a Jewish refugee
in Europe who Adrian Joyce had met there. “A pilot plant for
making synthetic wool may have been on the drawing boards
but certainly we people at the Soya Products Division were
not fully aware of it. There was no actual attempt to put up
a pilot plant.” Address: President, The Glidden Company,
Cleveland, Ohio.
1800. Kanum: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1941. Seed color:
Yellow (straw), hilum light brown.
• Summary: Sources: Morse, W.J. 1941. “Shanghaied...
a super food.” Soybean Digest. July. p. 4-5, 10. See p. 5.
Kanum is an early variety, maturing in 101-110 days.

Weiss, Martin G.; Wilsie, C.P.; Lowe, B.; Nelson, P.M.
1942. “Vegetable soybeans.” Iowa Agric. Exp. Station,
Bulletin No. P39. p. 381-95. Jan. New Series. See p. 394.
Table 1, titled “Summary of agronomic data and palatability
scores of soybean varieties tested for suitability as human
food at Ames, Iowa, 1935-1939” gives the following for
Kanum: Date green beans picked: Aug. 26. Date mature:
Sept. 18. Height in inches: 23.1. Lodging: 2.0 (0 = perfect, 5
= badly lodged). Seed quality: 3.8 (0 = poor, 5 = excellent).
Seed mottling: 2.0 (0 = none, 5 = much mottling). No. of
beans per pound: 1,744. Mature seed yield: 20.80 bu/acre.
Palatability score: 7.0 (0 = very poor, 10 = excellent).
Morse, W.J. 1948. “Soybean varietal names used to
date.” Washington, DC: Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See p.
4. “Kanum–P.I. 84668-1.”
USDA Production and Marketing Administration [Grain
Branch]. 1948. “Soybean varieties: Descriptions, synonyms
and names of obsolete or old and seldom grown varieties.”
Washington, DC. 25 p. Aug. See p. 9. “Kanum–Selection,
P.I. No. 84668-1, made in 1930 at Arlington Farm [Virginia]
from P.I. No. 84668 received from Suwon, Korea, in 1929.
Maturity, early; pubescence, gray; flowers, purple; pods, twoto three-seeded; shattering, much; seeds, straw yellow with
light brown hilum, about 1,800 to the pound; germ, yellow;
oil, 19.1 percent; protein, 44.4 percent; iodine number, 117.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 12-13. Kanum is in the USDA Germplasm
Collection. Maturity group: II. Year named or released: by
1941. Developer or sponsor: USDA. Literature: 13, 14.
Source and other information: From the AES (Agric. Exp.
Station), Suweon [Suwon], Gyeonggi Do, South Korea, in
1930. Prior designation: PI 84668-1. Address: USA.
1801. Morse, W.J. 1941. Shanghaied... a super food. Soybean
Digest. July. p. 4-5, 10. [10 ref]
• Summary: The super food is green vegetable soybeans
from edible soybeans. “Attempts to secure seed of these food
varieties from oriental countries through correspondence
met with little success, due to the fact that the edible types
were classified under another name than the soybean. During
agricultural exploration work in the Orient from 1929 to
1931, many varieties of soybeans were found in Japan and
Chosen [Korea] which were used solely as green vegetables
or dry edible beans.” These varieties have been under test for
the past 8-9 years at various agricultural experiment stations
throughout the United States.
A table shows 42 “edible varieties of soybeans classified
according to maturity.” Very early (100 days or less): Agate,
Sioux. Early (101-110 days): Bansei, Chusei, Etum, Giant
Green, Goku, Kanro, Kanum, Sac, Tastee, Waseda, Yellow
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tongues.” 4. Roasted soybeans, which are used extensively in
candies in Japan. 5. Portrait of Dr. [sic] William J. Morse. 6.
Green vegetable soybeans (in the pods on plants, or shelled)
being sold in a Korean farmers market. 7. “This Japanese
farm girl has just pulled an armful of green vegetable
soybean plants to prepare for market.” 8. A Korean peddler
with a large pack of green vegetable soybeans on his back.
Note: This is the earliest document seen (Nov. 2013)
that mentions the soybean varieties Etum, Green and
Black, Jackson, Jefferson, Kanum, Sac, Seminole, Tastee,
Wolverine, or Yellow Marvel. Address: USDA Bureau of
Plant Industry, Washington, DC.

Marvel. Medium Early (111-120 days): Fuji, Hakote, Hiro,
Hokkaido, Jogun, Kura, Osaya, Sato, Shiro, Sousei, Suru,
Toku, Willomi, Wolverine. Medium (121-130 days): Chame,
Emperor, Funk Delicious, Illington, Imperial. Medium late
(131-140 days): Aoda, Easycook, Hahto, Higan, Rokusun.
Late (141 or more days): Green, and Black, Jackson,
Jefferson, Nanda, Seminole.
“Most of these edible types have been found to be much
superior to the commercial varieties in flavor, texture, and
ease of cooking. Moreover, tests have indicated that the
flour made from edible types has a better flavor than that
made from commercial varieties. Some of the edible types
have also been judged to be superior to commercial types in
the manufacture of bean milk, roasted beans and other food
products...
“One of the most promising uses of edible varieties
of soybeans is as a green shelled bean and for this purpose
the pods should be picked when the beans have reached
the full size but are still green and succulent. The green
beans resemble young, tender Lima beans and have a rich,
distinctive and delicious flavor... The usual oriental way of
cooking green soybeans is to boil the pods in water flavored
with soy sauce or salt and serve them to be eaten from the
pod.”
In America, “Several commercial concerns have canned
large packs of green soybeans, which have become quite
popular.”
Photos show: 1. Soybeans sprouts pushing up out of
spherical earthenware pots at a market in East Asia. 2. A
woman selling “soybean curd” (“the ‘boneless meat’ of
millions of Oriental people”) in a Korean market. 3. “In
place of candy between meals, Japanese children often carry
about a small bag of cooked [green] vegetable soybeans,
break open the pods and lick the salty beans out with their

1802. Sac: New U.S. domestic soybean variety. Large-seeded
and/or vegetable-type soybean. 1941. Seed color: Yellow
(olive), hilum black.
• Summary: Sources: Morse, W.J. 1941. “Shanghaied... a
super food.” Soybean Digest. July. p. 4-5, 10. See p. 5. Sac is
an early variety, maturing in 101-110 days.
Weiss, Martin G.; Wilsie, C.P.; Lowe, B.; Nelson, P.M.
1942. “Vegetable soybeans.” Iowa Agric. Exp. Station,
Bulletin No. P39. p. 381-95. Jan. New Series. See p. 394.
Table 1, titled “Summary of agronomic data and palatability
scores of soybean varieties tested for suitability as human
food at Ames, Iowa, 1935-1939” gives the following for Sac
(80462): Date green beans picked: Aug. 21. Date mature:
Sept. 7. Height in inches: 13.4. Lodging: 1.1 (0 = perfect, 5
= badly lodged). Seed quality: 3.2 (0 = poor, 5 = excellent).
Seed mottling: 1.1 (0 = none, 5 = much mottling). No. of
beans per pound: 1,486. Mature seed yield: 11.59 bu/acre.
Palatability score: 8.0 (0 = very poor, 10 = excellent).
Morse, W.J. 1948. “Soybean varietal names used to
date.” Washington, DC: Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See p.
7. “Sac–P.I. 80462.”
USDA Production and Marketing Administration [Grain
Branch]. 1948. “Soybean varieties: Descriptions, synonyms
and names of obsolete or old and seldom grown varieties.”
Washington, DC. 25 p. Aug. See p. 15. “Sac–Introduced
under P.I. No. 80462, native name ‘Furisode,’ from Tokyo,
Japan, in 1929. Maturity, very early; pubescence, tawny;
flowers, purple; pods, two- to three-seeded; shattering, much;
seeds, olive-yellow with black hilum, about 1,600 to the
pound; germ, yellow; oil, 20.2 percent; protein, 44.6 percent;
iodine number, 119.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 16-17. Sac is in the USDA Germplasm
Collection. Maturity group: I. Year named or released: 1941.
Developer or sponsor: Iowa AES (Agric. Exp. Station).
Literature: 13, 14. Source and other information: ‘Furisode’
from Tokyo, Japan, in 1929. Prior designation: PI 80462.
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Address: USA.
1803. Seminole: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1941. Seed color:
Yellow (straw), hilum brown.
• Summary: Sources: Morse, W.J. 1941. “Shanghaied...
a super food.” Soybean Digest. July. p. 4-5, 10. See p. 5.
Seminole is a late variety, maturing in 141 or more days.
Morse, W.J. 1948. “Soybean varietal names used to
date.” Washington, DC: Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See p.
8. “Seminole–P.I. 93058.”
USDA Production and Marketing Administration [Grain
Branch]. 1948. “Soybean varieties: Descriptions, synonyms
and names of obsolete or old and seldom grown varieties.”
Washington, DC. 25 p. Aug. See p. 16. “Seminole–
Introduced under P.I. No. 93058, from Hangchow, China,
in 1931. Maturity, very late; pubescence, tawny; flowers,
purple; pods, two- to three-seeded; shattering, little; seeds,
straw yellow with brown hilum, about 2,200 to the pound;
germ, yellow; oil, 18.0 percent; protein, 46.2 percent; iodine
number, 134.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987.
“USDA soybean germplasm collection inventory.” Vol. 1.
INTSOY Series No. 30. p. 16-17. Seminole is in the USDA
Germplasm Collection. Maturity group: VIII. Year named or
released: by 1943. Developer or sponsor: USDA. Literature:
13, 14. Source and other information: From Hangzhou,
Zhejiang, China, in 1931. Prior designation: PI 93058.
Address: USA.
1804. Tastee: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1941. Seed color:
Yellow (olive), hilum black.
• Summary: Sources: Morse, W.J. 1941. “Shanghaied... a
super food.” Soybean Digest. July. p. 4-5, 10. See p. 5. Tastee
is an early variety, maturing in 101-110 days.
Weiss, Martin G.; Wilsie, C.P.; Lowe, B.; Nelson, P.M.
1942. “Vegetable soybeans.” Iowa Agric. Exp. Station,
Bulletin No. P39. p. 381-95. Jan. New Series. See p. 394.
Table 1, titled “Summary of agronomic data and palatability
scores of soybean varieties tested for suitability as human
food at Ames, Iowa, 1935-1939” gives the following for
Tastee (86019): Date green beans picked: Sept. 5. Date
mature: Sept. 19. Height in inches: 21.0. Lodging: -. Seed
quality: 3.5 (0 = poor, 5 = excellent). Seed mottling: 0.3 (0
= none, 5 = much mottling). No. of beans per pound: 1,555.
Mature seed yield: 12.28 bu/acre. Palatability score: 5.6 (0 =
very poor, 10 = excellent).
Morse, W.J. 1948. “Soybean varietal names used to
date.” Washington, DC: Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North

Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See p.
8. “Tastee–P.I. 86109.”
USDA Production and Marketing Administration [Grain
Branch]. 1948. “Soybean varieties: Descriptions, synonyms
and names of obsolete or old and seldom grown varieties.”
Washington, DC. 25 p. Aug. See p. 16. “Tastee–Introduced
under P.I. No. 86019, native name ‘Kuro Kake Be,’ from
Obihiro, Hokkaido, Japan, in 1930. Maturity, early;
pubescence, tawny; flowers, purple; pods, two- to threeseeded; shattering, medium; seeds, olive-yellow with black
hilum, about 1,500 to the pound; germ, yellow; oil, 20.2
percent; protein, 40.4 percent; iodine number, 130.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 18-19. Tastee is in the USDA Germplasm
Collection. Maturity group: II. Year named or released:
by 1941. Developer or sponsor: USDA. Literature: 13,
14. Source and other information: ‘Kurakake B’ from
the Tokachi Branch ES (Experiment Station), Obihiro,
Hokkaido, Japan, in 1930. Prior designation: PI 86019.
Address: USA.
1805. Wolverine: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1941. Seed color:
Yellow (straw), hilum pale to light brown.
• Summary: Sources: Morse, W.J. 1941. “Shanghaied...
a super food.” Soybean Digest. July. p. 4-5, 10. See p. 5.
Wolverine is a medium early variety, maturing in 111-120
days.
Weiss, Martin G.; Wilsie, C.P.; Lowe, B.; Nelson, P.M.
1942. “Vegetable soybeans.” Iowa Agric. Exp. Station,
Bulletin No. P39. p. 381-95. Jan. New Series. See p. 394.
Table 1, titled “Summary of agronomic data and palatability
scores of soybean varieties tested for suitability as human
food at Ames, Iowa, 1935-1939” gives the following for
Wolverine (80490-1): Date green beans picked: Sept. 3.
Date mature: Oct. 9. Height in inches: 23.0. Lodging: 1.2 (0
= perfectly erect, 5 = badly lodged). Seed quality: -. Seed
mottling: -. No. of beans per pound: -. Mature seed yield: -.
Palatability score: 6.9 (0 = very poor, 10 = excellent).
Morse, W.J.; Cartter, J.L.; Williams, L.F. 1949.
“Soybeans: Culture and varieties.” USDA Farmers’ Bulletin
No. 1520 (Revised ed.). 38 p. Aug. See p. 20. “Wolverine–
Selection, P.I. No. 80490-1, made in 1930 at Arlington Farm,
Virginia, from P.I. No. 80490, native name ‘Tamba Otsubu
Daizu,’ introduced from Yokohama, Japan, in 1929, used as
a green shelled bean and in the manufacture of bean curd.
Maturity classification, group III; pubescence, gray; flowers,
purple; pods, two- to three-seeded; shattering, much; seeds,
straw yellow with pale to light-brown hilum, about 1,800
to the pound; germ, yellow; oil, 21.2 percent; protein, 39.4
percent; iodine number, 131.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987.
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“USDA soybean germplasm collection inventory.” Vol. 1.
INTSOY Series No. 30. p. 18-19. Wolverine is in the USDA
Germplasm Collection. Maturity group: III. Year named or
released: 1941. Developer or sponsor: USDA. Literature: 14.
Source and other information: ‘Tamba Otsubu Daizu’ from
Tamba, Kyoto, Japan, in 1929. Prior designation: PI 804901. Address: USA.
1806. Yellow Marvel: New U.S. domestic soybean variety.
Large-seeded and/or vegetable-type soybean. 1941. Seed
color: Yellow.
• Summary: Sources: Morse, W.J. 1941. “Shanghaied...
a super food.” Soybean Digest. July. p. 4-5, 10. See p. 5.
Yellow Marvel is an early variety, maturing in 101-110 days.
Morse, W.J. 1948. “Soybean varietal names used to
date.” Washington, DC: Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See p.
9. “Yellow Marvel–Farmer selection (Wisconsin).”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 18-19. Yellow Marvel is in the USDA
Germplasm Collection. Maturity group: II. Year named or
released: by 1941. Developer or sponsor: Rufus Gillette,
Mazomanie, Wisconsin. Literature: 13. Source and other
information: Unknown origin. Prior designation: None.
Address: USA.
1807. Time. 1941. Jack & the soybean. 38:38-41. Sept. 15.
• Summary: The soybean is the most remarkable legume
since Jack & the beanstalk. Soybean experts predict a record
harvested crop of 110 million bushels; that’s up from only
1 million bushels in 1912 and 6.5 million bushels in 1923.
And despite the record crop, soybean prices have risen 75%
since this year’s low to $1.70 a bushel. The main reasons:
(1) demand for the oil in Lend-Lease’s program to send oils
and fats to Britain. (2) estimates of a low cotton crop and low
cottonseed oil production.
Soybeans are now the 5th biggest crop in America after
corn, wheat, cotton and tobacco.
Botanists and chemists say the soybean is the world’s
most all-around useful crop. Yet only 2% are used for the
much heralded industrial uses.
The soybean was known in China “as far back as 2838
B.C. when it was called China’s greatest legume in a materia
medica written by the Emperor Shen-Nung (‘The Heavenly
Farmer’).”
The soybean first arrived in America in 1804, brought
by Dr. James Mease an amateur horticulturist. It took another
century before U.S. farmers took even a faint interest in
the newcomer. It took the Russo-Japanese War to attract
attention in Europe and the USA. That war left Japan with a
surplus of Manchurian beans to unload somewhere. In 1908

the banker-merchant company Mitsui shipped 2,000 tons to
England, where cottonseed and linseed oils were temporarily
scarce. Soybean oil proved to be a good substitute and
from then on both Britain and the USA imported increasing
quantities of soybeans and bean products.
Some 2,500 soybean varieties are now available in the
USA, some with Japanese names (Ito San, Hahto, Manchu)
and some with American names (Lexington, Tarheel Black,
Illini, Wilson, and Roosevelt).
Soybeans grow well anywhere corn and cotton grow–
in the U.S. corn and cotton belts. A legume, it harbors
specialized bacteria on its roots; they take nitrogen from the
air and fix it in the soil, to leave the soil more fertile than
ever. The plant is called a green manure crop. A two-ton crop
of soybeans plowed under adds to the soil as much nitrogen
and organic matter as at least seven tons of manure. The
soybean still has no major enemies–except the rabbit.
Why has the soybean not caught as a major food among
Western people? Because it cannot be baked or boiled like
their other beans.
Soybeans make tender and tasty sprouts. In 1939 some
360,000 cans were packed in the U.S.; most were consumed
in Chinatowns.
Soybeans can be ground into a pale yellow flour, which
is best mixed with wheat or other cereal flours. It can also be
used to make a kind of milk or milk powder.
56% of beans harvested as beans are crushed to make
soybean oil and meal. Describes how the oil is used. The
soybean has a bright future.
After passing through the U.S. “pressing mill,”
the soybean becomes (by weight) about 15.5% oil and
78% meal. Of the oil about three-fourths is refined and
deodorized; of this, 57% goes into vegetable shortenings,
20% into margarine, and 9% into salad and cooking oils,
salad dressings, etc. One-fourth of the oil, unrefined, goes to
other uses such as paint and varnishes (the biggest “other”
user), soap, and linoleum.
Industrial uses of the protein include plastics, synthetic
wool-like fibers now being developed for use in auto
upholstery by the Ford Motor Co., alternatives to casein in
coated papers, plywood, water paints, leather finishes, etc.
These “technological uses” of the soybean’s oil and
meal take up no more than 3% of recent crops.
Photos show: (1) An uprooted soybean plant. (2)
Many whole soybeans. (3) A field of soybeans harvested
with a tractor: “Plenty of tonnage–and all of it good for
something.” A map shows where soybeans grow in the USA.
Superimposed is one graph that shows soybean production
(in million bushels) since 1920 and another than shows price
fluctuations (in dollars per bushel) since 1920; prices were
lowest in about 1931-1932.
Note: This is the earliest document seen (Nov. 2017) that
contains the term “technological uses” in connection with
soybeans.
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1808. Balzli, Jean. 1941. Le soja à travers le monde [The
soybean around the world]. Revue Internationale du Soja
1(5):187-93. Sept. [Fre]
• Summary: Contents: Bulgaria. Hungary. Japan.
Netherlands and Netherlands Indies [Indonesia]. USSR.
Sweden. Switzerland. Germany. Romania. United States.
Bulgaria: In issue number 2 from March, the Revue
Internationale du Soja (International Soy Review) provided
an overview on soybean (soja) cultivation in Bulgaria, but it
did not mention the Pavlikeni station.
And yet, it is precisely in Pavlikeni that the Bulgarian
Minister of Agriculture has been conducting very interesting
plant breeding tests since 1937, under the direction of
Mr. Tscharnoff, with whom it is possible to correspond in
German.
I was recently able to see sufficient quantities of five of
the varieties that are being grown in Pavlikeni. I was very
impressed with them. Mr. Tscharnoff is more than willing to
exchange samples of soybean seeds (semences de soja) with
French plant breeders, but he requests that people not write
him in French, because he does not understand it.
Hungary: For several years now, Germany has been
growing soybeans in Romania and Bulgaria, and has
achieved admirable success. This success has led Hungary to
emulate these efforts.
Around 60 years ago, soybeans were introduced
in Hungary. For more than 50 years, they grew almost
unnoticed, disdained and little used, but for the past 6 years,
they have taken off unexpectedly.
The Edmond Mauthner company from Budapest bred
some very well-adapted varieties, not only for the Hungarian
environment, but also for the country’s individual needs.
The Edmond Mauthner company runs large trial
stations, one in Iregszemcse (Felsöireg), and the other in
Derekegyhaza (Alföld). Since 1935, highly experienced
plant breeders at these stations have been working to create
varieties that will bring Hungary great benefit. One of these
scientists, Dr. O. Knapp, is very kindly keeping me informed
of the work and its results.
A large number of varieties with very different origins
were tested and bred. The tests resulted in three nice varieties
with very light coloring: Universel, Gros Blanc and Petit
Jaune [Universal, Big White and Little Yellow]. Having seen
these varieties, I can confirm that they are very successful.
They have also been recognized by the state.
The growing season lengths for the three varieties listed
above are as follows: from 140 to 145 days, from 140 to 143
days, and from 135 to 142 days. On one hand, the attempt is
to develop plants that mature early, in order to produce hay
after the soybeans, before the end of the season. On the other
hand, they are trying to produce seeds rich in protein and fat,
or with high seed yields. They are striving to increase the
number of seeds in each pod, increase the number of pods,

and make the seeds larger. In particular, they are attempting
to develop varieties whose pods no longer touch the ground,
to make mowing easier and prevent seed loss.
It has been observed many times that the growing period
for highly recommended American varieties–at least in early
trials–is longer in Hungary than it is in the United States. I
will cite only one example. The famous Easycook variety
(called this because it is softer when cooked than other
varieties) has a growing period of 125 days in America, and
never reached maturity in Hungary.
Hungarian plant breeders are proponents of nitrogen
fixation, meaning that they inoculate seeds with the
appropriate bacterial cultures.
In 1940, the two stations sowed more than 800,000
seeds by hand, seed by seed. The Iregszemcse station
tended to more than 120,000 soybean plants, with different
genetics and morphologies. Last winter, not only were 3,600
exemplary plants (pieds paragons) meticulously examined,
meaning that the plants and the seeds were weighed and
measured, the seeds and the pods were also counted (33,000
operations). This is how the best plants are cultivated.
This year, Dr. O. Knapp distributed 500,000 kilos of
selected seeds.
Dr. Knapp has emphasized the fact that German varieties
yield much more in Hungary, producing 20% more.
Hungary produces corn and potatoes, which are sources
of carbohydrates, and this means the country lacks sources
of protein and fat. Soybeans produce both in abundance.
The Universel variety contains 19.40% fat, and 34.96%
protein; Gros Blanc has 19.89% and 35% respectively; and
Petit Jaune has 18% and 34.90%. The weight of 1,000 seeds
is as follows: Universel, 142.45 grams; Gros Blanc, 142.80
grams; Petit Jaune, 106.80 grams. They produced at least
1,700 kilos of seeds per hectare.
Certain varieties were attacked by Pseudomonas
glycinea (Bacterium phaseoli sojense), which causes
bacterial pustule, a leaf disease characterized by brownishred spots of irregular shapes and sizes. Other varieties, such
as Universel and Gros Blanc, are completely resistant to it.
Hungary, which is six times smaller than France,
with a less favorable climate, has become a proponent
of soy cultivation. The country now asks us, through the
intermediary of my correspondent, why we are taking so
long to follow its example, given that the French soybean
would surely become the best in the world.
Netherlands: The Dutch East Indies are a great reservoir
of soybeans and other riches, bitterly coveted by Japan.
Soybeans are also grown in the home country. Dr. L.
Koch, who lives in Zeist, spent some of his life in Java, and
must be considered one of the best soybean planters in the
Netherlands. He found a worthy disciple in Dr. Gerretsen,
from Groningen.
Holland has confided the scientific study of soybeans to
the Wageningen Agricultural Institute (Institut Agronomique
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de Wageningen).
U.S.S.R.: Experts all admired the soybean varieties
bred in Vilnius by Dr. Jan Muszynski, director of the
pharmaceutical institutes at Stefan Batory University. These
varieties are very resistant, and produced very nice results
in Poland, Germany, Switzerland, Alsace, England and even
Sweden (in Norrköping and on Öland Island).
Professor Muszynski is a longtime soy advocate. Before
the war of 1914-18, he grew soybeans in the Caucasus.
He wrote a remarkably well-documented work: “The
Soybean: Its History, Economic Importance, Cultivation,
Use and Growing Results in Poland” (Jej historja, znaczenie
gospodarcze, uprawa, uzytkowanie oraz dotychczasowe
wyniki uprawy w polsce) (Vilnius, 1933). In all of his
publications, he tirelessly pointed out that the soybean unites
the qualities of numerous plants, and provides the least
expensive source of protein. He always insisted that the
production of animal protein requires immense amounts of
land, while soybean plants produce a great deal of protein
(not to mention fats) in a limited space. He is therefore
convinced that expanding soybean production will lead to
economic developments as large-scale as those that resulted
450 years ago from the discovery of the Americas. In his
opinion, the economic disaster we are currently facing will
force even hypocritical men to recognize the merits of the
soybean and allow it to be grown.
Despite the difficulties created by the war, I was able
to get back in touch with Professor Muszynski. Here is his
current address: Dr. Jan Muszynski, Professor Univ. St.
Batorego, Uzopio 5a,4, Wilno [Vilnius] (LSSR [Lithuanian
Soviet Socialist Republic]). During military operations in
1939, Professor Muszynski had to witness the destruction of
his soybean, goldenseal and foxglove plants.
Sweden: A number of conformists–enemies to all
innovation–have disparaged the soybean, passing it off as a
hot climate plant. And even those who admit that soybeans
can be cultivated in France claim that these plants cannot
thrive north of Cherbourg, Paris and Strasbourg. This is
ridiculous–I have seen very nice plants and good soybean
harvests in the Netherlands, England (Miss Elizabeth
Bowdidge), Germany, Czechoslovakia [modern day Czech
Republic], Poland, Lithuania and Sweden.
Of the soybean varieties that I grew in Alsace, there
was one that came from Öland Island [not Aaland Island] in
Sweden. Algot Holmberg and Sons from Norrköping, with
permission from Professor Jan Muszynski of the University
of Vilnius [Lithuania, in 1941 in USSR], introduced soybean
cultivation in Sweden. Instead of failing as others had
predicted, the company produced very encouraging results.
They recently published an illustrated flyer with strong
supporting testimony, that invites those who live in southern
Sweden, from Gotland province and Öland Island, to try
growing this multipurpose plant.
You may write in French, English or German to Algot

Holmbergs Utsädesförädling, Norrköping (Sweden).
Note: This is the earliest document seen (Aug. 2015)
that is by or about Sven A. Holmberg, or his work breeding
soybeans for northern latitudes and/or cold climates.
Continued.
Note: Translated by Elise Kruidenier, Seattle,
Washington. Address: Dr., France.
1809. Struckmeyer, B. Esther. 1941. Structure of stems in
relation to differentiation and abortion of blossom buds.
Botanical Gazette 103(1):182-191. Sept. [7 ref]
• Summary: Biloxi soybean was one of five species studied.
Address: Dep. of Horticulture, Univ. of Wisconsin, Madison,
Wisc.
1810. Genevois, L. 1941. Recherches sur la culture et la
selection du soya faites à Bordeaux en 1941 [Research on the
cultivation and selection of soybeans conducted at Bordeaux
in 1941]. Bordeaux, France. 8 p. Unpublished typescript.
Undated. 30 cm. [Fre]
• Summary: Contents: Goal of the research. Horticultural
soybean varieties: Harvest and use as green vegetable
soybeans or dry soybeans. Industrial uses: Soy flour. Forage
uses: Black and late varieties (Biloxi).
Bordeaux is a commercial seaport and the capital
of Gironde department in southwest France. Research
conducted in 1941 is a continuation of that from 1940 at
the request of the National Center for Scientific Research.
The research of 1940 showed that the soybean thrives in the
sandy and humus-rich soils of Gironde, and gives very high
yields of both seeds and forage. Address: Prof. of biological
chemistry and plant physiology [Bordeaux, France].
1811. Woodworth, C.M. 1941. The role of hybridization in
the improvement of the soybean. Transactions of the Illinois
Academy Science 34(2):57-60. Dec. [2 ref]
• Summary: The title of this issue is “Papers presented in the
thirty-fourth annual meeting, Evanston, Illinois, May 1941.”
“Most of the varieties of soybeans grown in the corn
belt states at the present time have been introduced from
the Orient or are selections from such introductions. In
the early days of the soybean in this country, thousands of
varieties were brought over from Japan, China, and Korea,
and subjected to tests in various states to determine their
adaptability. The varieties were so numerous and variation
so abundant that there was no lack of material for these
adaptation trials. Manchu, Dunfield, Morse, Mansoy,
Mukden and many other varieties were thus discovered and
increased for commercial planting. This represents the first
phase of soybean improvement in this country.
“When the introductions and selections had been
tested and it appeared that little further improvement could
be expected from that procedure, the breeder turned his
attention to crossing varieties. In order for any further
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improvement to be effected, there must be genetic variation
for selection to work upon. This is not available in varieties
that have come from other varieties by pure line selection.
Hence, crossing must be resorted to provide genetic
variation.
“Technique of Hybridization–The soybean plant is
rather difficult to hybridize due mainly to the small size of
the flower. It is advantageous to use a binocular magnifier
which magnifies the flower about three times. With the aid of
this instrument the anthers can be easily seen and then they
can be removed by means of a pair of sharp pointed forceps.
Then pollen is brought from the male parent and applied to
the stigma of the emasculated flower. From each flower thus
fertilized one may expect any number of seeds from none to
four provided a pod develops. One is fortunate if 25 percent
of the flowers pollinated develop into pods...”
Also discusses: Methods of Handling F2 Plants.
Improvement Through Backcrossing. Taking Advantage of
Hybrid Vigor. Convergent Improvement. Address: Univ. of
Illinois, Urbana, Illinois.
1812. Blanchard, Marcel. 1941. Le soja en France: Ses
possibilités culturales. Ses débouchés industriels. Son
intérêt économique [The soybean in France: Its cultural
possibilities. Its industrial outlets. Its economic interest].
Paris: Societe d’Editions Geographique, Maritimes et
Coloniales, 17 rue Jacob, 6eme. ii + 200 p. Illust. 22 cm.
[158 ref. Fre]
• Summary: Contents: Introduction. Part 1: Cultivation of
soya. 1. The soybean. 2. Soybean cultivation worldwide.
3. The varieties of soybeans. 4. The requirements of the
soybean crop. 5. Sowing soybeans. 6. The soybean during its
vegetative stage. 7. Harvesting soybeans. 8. Mixed cropping
and intercropping of soybeans. 9. The enemies and diseases
of the soybean.
10. History of soybean cultivation in France
(introduction in 1739 at Jardin des Plantes under direction of
Buffon, 1850–National Society for Acclimatization, around
1880 MM Vilmorin-Andrieux, M. Paillieux, M.P. OlivierLecq, Messrs. Lechartier, Denaiffe, Dr. Le Goff, Boulanger
& Dausse, Brioux, Semichon, Carle de Carbonnières,
Rouest, de Guerpel).
11. The vegetative cycle of the soybean in France. 12.
The soybean at the various French agricultural research
centers (les Centres de Recherches agronomiques français)
including Centre de Versailles, Station de Dijon, de Colmar,
de Clermont-Ferrand, d’Antibes. 13. The possibilities of soya
in France in terms of its cultivation.
Part 2: The nutritional value of the soybean. 1. The
nutritional value of the soybean.
Part 3: Utilization of soya. 1. Soybeans in the farm
economy. 3. The soybean in human nutrition and in industry.
Part 4: The soybean from an economic viewpoint. 1.
Commerce and trade in soybeans and soybean products

up to Sept. 1939. 2. The present economic possibilities
of the soybean in France. Conclusion. Bibliography. 16
illustrations. 8 maps.
The introduction begins: “In a letter written on 15
Jan. 1935, on board the Chenonceaux which was sailing
toward Shanghai, Li Lu-Ying [sic, Li Yu-ying], president
of the National Academy of Peiping (l’Académie Nationale
de Péping) offered to furnish us with the translation of
important documents in the Chinese, Japanese, and Russian
languages concerning all aspects of soya. Let him find here
the expression of our gratitude, because he introduced us to
a plant, in which there is more interest abroad than in the
country of its origin.”
The publisher was formerly named Maison Challamel,
founded in 1839.
Illustrations show: (1) The branch of a soybean plant,
with the flowers and young pods, enlarged 3x. (2) The flower
of a soybean plant as it is about to open, enlarged 5x. (3)
A soybean branch with mature pods and leaves, enlarged
2x. (4) Two views of a soybean seed with parts labeled.
C = chalaza (chalze). H = hilum (hile). M = micropyle
(micropyle). R = radicle (radicle). A-H = hypocotyl
axis (germ) (axe hypocotylé). G = raphe, bud, leaf-bud
(gemmule). Enlarged 3x. Note: The raphe is a small grove
extending to the chalaza, where the integuments were
attached to the ovule proper.
(5) Microscopic view of a transverse section of the
seedcoat: C.P. = palisade layer of cells (cellules en palisade).
C.S. = hourglass cells (cellules en sablier). P.E. = spongy
parenchyma (parenchyme externe). C.A. = aleurone
layer (cellules à aleurone). P.I. = remains of parenchyma
cells of endosperm or internal parenchyma (parenchyme
interne). Enlarged 247x. (6) Cells of the epidermis facing
the microscope. Enlarged 460x. (7) Microscopic view of
a transverse section of a cotyledon, two views, showing
starch grains (grain d’amidon), oil droplets (oléolaste), and
aleurone grains (grain d’aleurone; high in protein). (7a) Six
large maps of soy in Asia and in Oceania, in North America
and in South America, in Europe and in Africa in 1939 (p.
12-36). (8) Nodules containing nitrogen-fixing bacteria on
the roots of a soybean plant (p. 66). (9) Planting soybeans;
a man walks behind a planter pulled by two horses (p. 84).
(10) Cultivating soybeans; a man sits on a cultivator pulled
by two horses (p. 89). (11) A field of long, straight, weedfree rows of soybeans in the United States. (12) Drying of
soybean hay in shocks. (13) Harvesting soybeans; a man
sits on a harvester pulled by two horses. (14) Threshing
soybeans using a machine (p. 99). (15) Intercropping of soya
and maize. (16) The soybean variety Lisbonne growing at
the Central Station for Seed Trials (Station Central d’Essais
d Semences) (p. 122). (17) Map of France with isotherm
lines of July and a line showing the northern limit of maize
cultivation (p. 134).
Tables: (1) Asiatic varieties: Chinese and Manchurian
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varieties (6 varieties), varieties from the British Indies (7),
from the Dutch Indies (11), Japanese varieties (17).
(2). American varieties: Canadian varieties (7), U.S.
varieties (40 varieties) (for each is given: Days to maturity,
flower color, seed color, color of the oil, oil content, protein
content, weight of 1,000 seeds in grams, seed yield (in kg/
ha), yield of hay containing 15% moisture (in kg/ha)). (3)
European varieties: German (7), Austrian (3), English (4),
Italian (1), Polish (7), Czech (9), Soviet Russian (9).
Mineral needs of the soybean. Yield of two soybean
varieties, with and without inoculation. Yield of three
soybean varieties with and without inoculation. Germination
percentages of 8 French soybean varieties at the Station
Centrale d-Essais de Semences in 1938-39 (ranges from 91%
to 100%). Variation in the composition of soybean hay at
4 stages of maturity. Weight of seeds vs. straw for 10 U.S.
soybean varieties (the straw weighs 1.5 to 2.7 times as much
as the seeds). Average yield of soybeans in four countries in
1933 (in kg/ha): Manchuria 1,200. Japan 1,000. Korea 650.
China 950. Length of the vegetative cycle at four stations
with 10 varieties in France (ranges from 98 to 157 days).
Length of the vegetative cycle at four more stations with 16
varieties in France (ranges from 95 to 172 days). 18 varieties
that completely matured their seeds at 2 stations in 1921
and in 1922. Oil and protein content of 7 French soybean
varieties at Station de Clermont-Ferrand. The seed yield of
10 soybean varieties at the same station. The seed yield of 6
soybean varieties at Station d’Antibes. Six tables (p. 138-42)
on the nutritional value of soybeans. Six tables (p. 148-61)
on the utilization of soybeans in the farm economy and for
feeding animals 2 tables (p. 162-42) on the soybean in the
human diet and in industry. 5 tables (p. 175-42) in trade in
soybeans and its by-products. 7 tables (p. 181-86) on the
present economic possibilities of the soybean in France.
Chinese and Manchurian varieties soybean varieties (p.
48): Chu Yen Tou Erh, Kung-Chu-ling pai Mei, Pai Hoa Tso
Tse, Su Li Huang, Ta Li Huang, Tieh Chia, Tou Tse.
Soybean varieties from the British Indies (des
Indes britanniques) (p. 48): Behrum, Hto-nao, Htonang, Mirjanhat, Pekyat-pyin, Pe-Ngypi [pè-ngapi], and
Santonauk. Note: According Thompstone & Sawyer (1914),
some of the above names are the names of the yellow
soybean in different parts of Burma.
Soybean varieties from the Dutch Indies (des Indes
néerlandaises) (p. 48): Djepoen, Idjo, Ireng, Krawe, Mentik,
Poetik, No. 16 sélectionné, No. 17 sélectionné, No. 27
sélectionné, No. 28 sélectionné, No. 29 sélectionné.
One variety from Indochina (p. 48) is Langson.
Soybean varieties from Japan (p. 50): Akasaya,
Banseihikarikuro [Bansei hikari kuro], Chinseihikarikuro
[Chinsei hikari kuro], Gindaizu [Gin daizu], Ishikarishiro
[Ishi kari shiro], Kanro, Kurosaya, Mitsuishidaizu [Mitsuishi
daizu], Naktchadaka, Oyachi no. 2, Rankoshi no. 1,
Shimoshirazu no. 1 [Shimo shirazu no. 1], Shirokotsubu,

Shirotsurunoko, Tsurunoko, Wasehodaka / Waschodaka,
Yoshiokatairin [Yoshio katairin].
Soybean varieties from Canada (p. 50): A.K. (Harrow),
Brun du Manitoba, Soja jaune de Montréal / Montreal, Soja
jaune de Québec / Quebec 92, Manchu (Hudson), Mandarin
(Ottawa), O.A.C. No. 211. Address: Directeur interimaire,
Station d’Essais de Semences (Ministere de l’Agriculture),
France; In 1946 Chef de Travaux at this station.
1813. Burgess, P.S. 1941. Agronomy. Arizona Agricultural
Experiment Station, Annual Report 51:44-45. For the year
ending June 30, 1940.
• Summary: In the section on Agronomy, the subsection
titled “Soybeans” states (p. 45): “Data from a replicated
variety test with eight of the most promising soybean
varieties to date are given in Table 7. Yields were higher
in all cases than in 1938, but Tokio and Arisoy (formerly
U.S.D.A. 86736) again produced the highest yields.” Table 7,
titled “Data from soybean variety tests in 1938-39” lists the
varieties Arisoy, Tokio, Georgian, Charlee, Laredo, Palmetto,
Haberlandt, and U.S.D.A. 86728. For each variety is given:
Length of growing season (days. Range: 131-149). yield per
acre of hay (tons) and beans (bushels), and yield index for
hay and beans. Arisoy was #1 in yields of both hay (4.36
tons per acre) and beans (37.7 bu per acre). Tokio was #2 in
yields of both hay (3.97 tons per acre) and beans (37.1 bu per
acre).
Hegari soybeans were also tested for green forage. “A
seeding of eleven different strains and varieties of edible
soybeans on the Campbell Avenue Farm near Tucson gave
some very promising results. Although the growth period
was only 86 to 109 days, yields ranged from 20 to 44 bushels
per acre. These edible strains are extremely susceptible to
shattering.” Address: Director, Tucson.
1814. Cartter, Jackson L. 1941. Effect of environment on
composition of soybean seed. Proceedings–Soil Science
Society of America 5(C):125-30. [2 ref]
• Summary: Varieties were found to differ significantly in oil
and protein content and in the iodine number of the oil.
Table 1, “Mean values of chemical analyses of 10
varieties and strains of soybeans grown in five locations
during the 4 years, 1936-1939.” Named varieties are
Mandarin, Mukden, Dunfield-, Dunfield-B, Illini, Manchu,
Scioto, Peking. Locations are Illinois, Indiana, Iowa,
Missouri, Ohio.
Note: This volume contains papers presented at the
meeting held in Chicago, Illinois, Dec. 4-6, 1940. Address:
U.S. Regional Soybean Industrial Products Lab., Urbana,
Illinois.
1815. Japan-Manchoukuo Year Book. 1941. Tokyo, Japan:
Japan-Manchoukuo Year Book Co. Index. 26 cm. Eighth
annual issue. [Eng]
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• Summary: This is the last issue of this Year Book. Each
year book is divided into two main parts: Japan, and
Manchoukuo. This book was published in mid-March 1941.
In the Japan and Manchoukuo parts of the book, soya
beans are most widely discussed in the respective chapters
on Agriculture. In each case, information given the previous
year is updated one year.
Page 289-90: In the chapter on “Agriculture and
stockbreeding” in Japan, Table 19 shows “Production of
various grains, potatoes, etc.” in koku from 1927 to 1939. 1
koku = 1.803 litre = 5.11902 dry bushels (USA). For soya
bean:
2,606 million koku in 1938
1.948 million koku in 1939
Table 19B gives the value of each crops (in yen) from
1927 to 1939. Other crops in this table are oats, millet,
barnyard millet, proso millet, maize, buckwheat, red bean,
sweet potato, and Irish potato.
Page 391: In the chapter on “Chemical industry”
“Imports of commercial fertilizers” from 1931 to 1938
include “Bean-oil cake,” the imports of which decreased
from 1.032 million metric tons in 1931 to a low of 0.376
million metric tons in 1936, then began to increase to 0.849
million metric tons in 1939.
Page 403: In the same chapter Table 38 shows
“Vegetable oil production” with quantity in metric tons and
value in yen, from 1930 to 1938. Soya bean oil production
increased from 36,977 metric tons (mt) in 1930 to 65,711
metric tons in 1938–making it the leading vegetable oil
produced in Japan.
Page 446: In the chapter on “Commerce,” Table 13
shows the “Average wholesale price of staple commodities
in Tokyo” in yen per koku, average December each year
from 1934 to 1939. The brand of soya beans was “Manchu
White.” The price dropped from a high of 19.37 yen in 1936
to a low of 7.70 yen in 1937, then rose to 13.90 in June 1940.
Page 455: In the chapter on “Foreign Trade,” a table
shows trade of “Oil cake” from 1927 to 1st half of 1940.
The amount decreased from 1927 to 1936 then increased
thereafter.
Page 460 in the same chapter contains a very large table
titled “Imports by countries of origin” in yen from 1933 to
1938. Categories include “Oil cake,” which has increased
from 41,181 in 1933 to 104,639 in 1939. Manchoukuo is the
main country of origin, followed by Kwantung Province,
then China, then British India, then D.E.I. [Dutch East
Indies].
Page 684: In the chapter on “Agriculture” in
Manchoukuo, a large table shows “Output of principal of
crops (metric tons)” from 1924 to 1939. For soya beans:
4.091 million metric tons in 1938. 3.956 million metric tons
in 1939.
The other principal crops shown in the tables are other
beans, kaoliang, millet, maize, wheat, rice, upland rice, and

other cereals.
Page 778: In the chapter on “Commerce,” Table 12
shows “Wholesale prices of principal staple commodities in
Hsinking [Changchun, in Jilin province] from 1934 to 1940
in M¥ [million? yen]. The price of 1st grade soya beans
went from 3.36 per 100 kin in 1934 to 7.69 per 100 kin in
Dec. 1940. Wholesale prices for bean cake and bean oil also
underwent dramatic inflation.
Page 812-13, in the chapter on “Manufacturing
industries,” has a long section “IV. Bean oil & cake.” The
four principal cities of manufacturing in Manchoukuo are
Dairen, Yingkow, Antung, and Harbin. Table 20 shows
“Output of bean oil at the principal cities” in 1,000 kin [1
kin = 0.6 kg] from 1932 to 1938. The leading city by far
was Dairen. The total bean oil produced decreased at the
four centers decreased from 221.061 million kin in 1932
to 97.255 million kin in 1938, then rose sharply to 127.850
million kin in 1939.
Pages 813-14, and their tables, are very similar to their
counterparts in the 1940 year book.
1816. Rodriguez, Juan P. 1941. Varietal experiments
with soybeans. University of Puerto Rico (Rio Piedras)
Agricultural Experiment Station, Annual Report p. 40. For
the years 1940-1941. [Eng]
• Summary: In the section titled “Animal industry” under
“Livestock feed crops” we read: “Twenty-four soybean
varieties were sown in a variety test this year. Due to the
adverse weather conditions the majority of varieties failed
as the soil was too dry most of the time. Otootan, Clemson,
Biloxi and Pee Dee were the only varieties that produced a
crop, despite the bad weather. These four varieties can be
recommended for forage to be given to the cattle combined
with grasses which are low in protein. Otootan and Biloxi
under favorable conditions produce a satisfactory amount of
green roughage. (J.P. Rodriguez.)
“At the Isabela Substation preliminary plantings were
made with 28 varieties of soybeans which had made a good
record recently in some parts of the Continental United
States. Out of this group, the following six varieties were
selected: Otootan, Palmeto, Biloxi, Clemson, Avoyelles and
U.S.D.A. 86722. All of these varieties showed good vigor
and heavy bearing ability. (L.A. Serrano, C.J. Clavell and P.J.
Julia).” Address: B.S., Asst. Agronomist, Rio Piedras, Puerto
Rico.
1817. USDA Bureau of Plant Industry, Div. of Forage Crops
and Diseases. 1941. Partial list of dealers in vegetable
varieties of soybeans in 1941. Washington, DC. 3 p.
• Summary: Lists 18 dealers in 13 states (One dealer per
state unless otherwise noted): Connecticut, Illinois 3,
Indiana, Iowa 2, Mississippi, Missouri, New Jersey, New
York, North Carolina, North Dakota, Ohio 3, Pennsylvania,
Tennessee, Virginia 2, Wisconsin 2.
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Varieties include Aoda, Bansei, Chusei, Easycook,
Emperor, Fuji, Funk Delicious, Giant Green, Goku, Hakote,
Higan, Hokkaido, Imperial, Jogun, Kanro, Nanda, Rokusun,
Sioux, Sousei, Toku, Tortoise Egg, Waseda, Willomi, 804901.
A tally of these by frequency of appearance shows:
Bansei 10 times (the most popular), Jogun 6, Hokkaido 5.
Seven varieties appeared three times, ten varieties two times,
and four varieties appeared only once (Goku, Hakote, Sioux,
and Waseda).
Concerning seed companies/suppliers: (1) Associated
Seed Growers, Inc., 205 Church St., New Haven,
Connecticut offers fourteen varieties, more than any other
source, as follows: Bansei, Chusei, Emperor, Green Giant,
Fuji, Higan, Hokkaido, Imperial, Jogun, Kanro, Nanda,
Rokusun, Toku, Tortoise Egg, Waseda, Willomi, 80490-1.
Associated Seed Growers, Inc. also had an office in Indiana
(301 Kentucky, Indianapolis) which offered the same 14
varieties as the Connecticut office. Note: Associated Seed
Growers later became Asgrow Seed Co. (2) Strayer Seed
Farms (Hudson, Iowa) offers Bansei and Jogun. (3) Harold
Timm (Muscatine, Iowa) offers Bansei and Kanro. (4)
Delta Experiment Station (Stoneville, Mississippi) offers
Nanda. (5) E.F. Johnson (1151 Claytonia Terrace, Richmond
Heights, St. Louis, Missouri) offers Bansei and Aoda. (6)
George A. Mitchell (Magnolia Road, Vineland, New Jersey)
Offers Emperor and Imperial. (7) Cornell Experiment
Station (Ithaca, New York) offers Bansei, Hakote, Hokkaido,
Jogun, Waseda. (8) G.G. McIlroy (Pres., Farm Management,
Inc., Irwin, Ohio) offers Bansei. (9) W. Atlee Burpee Co.
(Philadelphia, Pennsylvania) offers Bansei. (10) T.W. Wood
& Sons (Richmond, Virginia) offers Easycook, Rokusun.
(11) Wisconsin Experiment Station (Madison) offers Sousei
and Jogun. (12) E.D. Bonk (Chilton, Wisconsin) Offers
Sousei.
Note: The three most popular varieties are: Bansei (10
suppliers). Jogun (6). Hokkaido (5). Address: Washington,
DC.
1818. Campsall, Frank. 1942. Re: Shipment of Willomi
variety soybeans and soybean products to Dr. Carver. Letter
and Request for Shipping Order sent to George Washington
Carver, Tuskegee Inst., Alabama, Jan. 27. 2 p. Typed, without
signature (carbon copy).
• Summary: “Some time ago, mention was made in one of
your letters of an edible soy bean. We are sending you five
pounds of the Willomi variety which can be cooked on top
of a stove. I understand a pressure cooker is used to prepare
other varieties of soy beans for table use.”
In addition to the 5 pounds of Willomi soybeans (from
the Flour Mill), Campsall sent Dr. Carver 1 sample each of
soy bean protein water paint, paper coated with soy bean
protein, and soy bean protein fiber.
Courtesy of Henry Ford Museum & Greenfield Village

Archives (Dearborn, Michigan). Acc. 285, Henry Ford Office
(Correspondence), Box 2453. Address: [Personal secretary to
Henry Ford] Box 100, Dearborn, Michigan.
1819. Weaver, Robert J. 1942. Some responses of the bean
plant to chlorate and perchlorate ions. Plant Physiology
17(1):123-28. Jan. [2 ref]
• Summary: Toxicity of these ions to soybean (Biloxi
variety) and effects on the growth and development of the
plant. “The value of chlorate salts as a means of sterilizing
soil and eradicating weeds has been recognized for many
years.”
“Chlorate ion was shown to be less toxic to Biloxi
soybeans than perchlorate. Symptoms of chlorate injury
were a brown spotting and gradual death of the leaves. After
the oldest leaves were first affected, the injury successively
appeared on younger and younger leaves.” Address: Univ. of
Chicago.
1820. Weiss, Martin G.; Wilsie, C.P.; Lowe, Belle;
Nelson, P.M. 1942. Vegetable soybeans. Iowa Agricultural
Experiment Station, Bulletin No. P39. p. 381-95. Jan. New
Series. [1 ref]
• Summary: “The vegetable soybean is a new crop for the
Iowa farm garden and the Iowa canner. It has been found
distinctly superior to the field soybean as a whole-bean
food for human consumption. Used as a green vegetable,
when harvested in the green-bean stage, or baked as mature
dry beans, the high nutritive value of the soybean makes it
especially valuable in the human diet.
“Eighty-nine vegetable varieties and four field varieties
of soybeans were tested for desirability as a human food. The
varieties were judged on the basis of agronomic performance
and desirability as a human food when in the green-bean
stage. Three vegetable varieties of different maturities were
selected as most desirable under Iowa conditions: Sac, a very
early variety; Kanro, a mid-season variety; and Jogun, a late
variety. When planted at the same time these three varieties
provide a succession of green vegetable beans throughout the
late summer.
“All vegetable varieties tested had a tendency to shatter
more severely when mature than the field varieties now in
commercial production. This characteristic necessitates the
harvesting of vegetable soybeans immediately upon maturity.
“Seed yield of Kanro and Jogun was approximately
80 percent that of commercially-grown field varieties. Sac,
because of its earliness, yielded much less under Iowa
conditions.
“Seed size of vegetable varieties was generally
considerably greater than that of field varieties now grown in
Iowa. The proper green vegetable state was found to extend
from the time the pods were approximately two-thirds filled
until they attended maximum size, but before they began to
turn yellow.
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“Parboiling of the pods for 5 minutes greatly facilitated
shelling of the green beans.
“Canned green vegetable soybeans proved to be a
palatable and desirable food. The addition of sugar in
canning improved their palatability.”
Table 1, titled “Summary of agronomic data and
palatability scores of soybean varieties tested for suitability
as human food at Ames, Iowa, 1935-1939” (p. 394-95) lists
all 89 varieties. The following varieties had names: Agate
(81037), Bansei, Chusei, Eatum [Etum] (86100), Fuji, Giant
Green, Hakote, Hiro, Hokkaido, Illington, Imperial, Jogun,
Kanro, Kanum, Kura, Osaya, Sac, Sato, Shiro, Sousei, Suru,
Tastee, Toku, Willomi, Wolverine. Probably not vegetable
types: Dunfield, Illini (2514 seeds/lb), Manchu, Mukden
(2431 seeds/lb). For each variety is given: Date green beans
picked, date mature, height in inches, lodging (0 = perfect, 5
= badly lodged), seed quality (0 = poor, 5 = excellent), seed
mottling (0 = none, 5 = much mottling), No. of beans per
pound (seed weight), mature seed yield (bu/acre), palatability
score (0 = very poor, 10 = excellent). Address: 1. Asst.
Geneticist, Div. of Forage Crops and Diseases, Bureau of
Plant Industry, USDA, Ames, Iowa.
1821. Johnson, H.W.; Lefebvre, C.L. 1942. Downy mildew
on soybean seeds. Plant Disease Reporter (USDA) 26(2):4950. Feb. 1.
• Summary: “Seeds of the 1941 crop of Mammoth
Yellow soybeans were received recently with a request for
information as to the cause of their milky appearance and
cracked skins. Examination revealed that the whitish crust
on the wrinkled and cracked seed coats was a solid mass of
downy mildew oospores. In unstained mounts the oospores
were globose, almost hyaline, ranged from 23 to 32 microns
in diameter and had a smooth wall approximately 3 microns
thick. In mounts stained with cotton blue in lacto-phenol,
the epispore was in some cases irregularly reticulate. When
the reticulations of the epispore were included, the oospores
were 3 to 9 microns larger than the measurements given
above. No conidiophores or conidia were found in mounts
from the seeds. It would appear from the oospore characters
that the downy mildew on the seeds is Peronospora
manshurica (Naoumoff) Sydow. Previous reports of soybean
downy mildew in this country have considered it to be
strictly a foliage disease, although there are reports that the
disease is seed-borne. It appears from this material, however,
that downy mildew may be of economic importance on some
varieties and in some years at least, because of injury to the
soybean seed crop.
Typewritten. Issued by The Plant Disease Survey, Div.
of Mycology and Disease Survey, U.S. Bureau of Plant
Industry, Soils, and Agricultural Engineering. Address: Div.
of Forage Crops and Diseases, Bureau of Plant Industry,
Washington, DC.

1822. Muscatine Journal (Iowa). 1942. Soy bean seed (Ad).
Feb. 24.
• Summary: “The wet fall seriously affected the germination
of the 1941 Soy Bean crop.” “We can supply you with
Manchu, Mukden or the Illini varieties, also Blacks, cleaned
and graded, good quality and average germination.”
1823. Cartter, Jackson L.; Williams, L.F.; Probst, A.H.;
Weber, C.R. comps. 1942. Results of the Cooperative
Uniform Soybean Nurseries–1941. RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 62.
Feb. 44 p. Not for publication.
• Summary: The title page states, from top to bottom:
“United States Department of Agriculture. Bureau of Plant
Industry, cooperating with Bureau of Agricultural Chemistry
and Engineering, and the State Agricultural Experiment
Stations of the North Central Region.”
Contents: Introduction. Cooperation. Location of
nurseries. Map of region. Methods. Uniform Test, Group II.
Uniform Test, Group III. Uniform Test, Group IV.
The Introduction states: “One of the purposes of the
U.S. Regional Industrial Products Laboratory was to develop
improved varieties and strains of soybeans for industrial
utilization. To provide a more rapid and accurate method of
evaluating new strains developed through the cooperative
breeding work, two uniform soybean variety and strain
tests were established in the spring of 1939. One of these,
now designated the Uniform Test Group II, was made up of
varieties and selections of suitable maturity for the northern
part of the soybean region and was planted that season at
nine locations extending from Ohio to Iowa. The late nursery
(Group IV) composed of strains having a maturity later than
Illini and Dunfield was planted at 11 locations in southern
Indiana, Illinois, and Missouri. The work was continued
during 1940 and 1941 with the addition of the uniform
midseason nursery (Group III) designed to test selections
intermediate in maturity between the first two tests.”
Note from Dr. R.L. Bernard, University of Illinois.
1999. July 15. This may be the first use in print of the word
‘Group’–meant for test purposes but clearly based solely on
maturity. Thus it represents an early step in the evolution of
the concept of what was later called a ‘maturity group.’
Note 2. This is also the earliest document seen (Dec.
2016) that contains the terms “Uniform Test” or “Uniform
Test Group.” Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
1824. Strayer, George K. 1942. Soybean developments in
the midwestern states. National Farm Chemurgic Council,
Chemurgic Paper No. 151. 5 p. March 27.
• Summary: Presented “at the Eighth Annual Chemurgic
Conference, March 27, 1942, Chicago, Illinois.
“The soybean industry of the United States, which is
centered in the Mississippi valley, is now undergoing the
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most turbulent changes which have taken place since its
inception. It is being called on to produce over 350,000,000
more pounds of soybean oil than it has ever produced in
previous years. In producing that oil the industry will also
produce something over 2,000,000,000 pounds more high
protein feed than have ever before been produced. To do that
job the Triple-A has asked for an increase of 54% in acreage
over the 1941 figure. When it is considered that the 1941
figure was much larger than that of previous years, you begin
to get an idea of the changes that are taking place. With the
exception of two years the soybean acreage of the United
States has doubled every year since 1928.
“Let’s be more specific and see what the change will
mean in different states. In 1941 Illinois produced 2,285,000
acres of soybeans. In 1942 she is being asked to produce
2,900,000, or an increase of 27% over 1941. In 1941 Indiana
produced 856,000 acres. In 1942 she is asked to produce
1,200,000 or a 40% increase. Iowa produced 949,000 acres
in 1941 and in 1942 is asked to produce 1,750,000 acres, or
an increase of 84%. Kansas produced 47 acres last year. In
1942 she is asked to increase to 125 acres, or 265% of the
1941 figure. The eleven midwestern states in 1941 produced
5,231,000 acres. In 1942 their suggested acreage is 7,600,000
acres. This amounts to a 45% increase in acreage over 1941
and 77% increase over those same states in 1940.
“Significant increases in acreage are also being asked
in other soybean producing states. The eastern seaboard
states of Delaware, Maryland, New Jersey, New York,
Pennsylvania, and West Virginia last year produced 86,000
acres. This year they are asked to produce 143,000. This
means a 66% increase of these states.
“The southern states show the greatest gain in
percentage of any soybean producing region. The states
of Alabama, Arkansas, Georgia, Kentucky, Louisiana,
Mississippi, North Carolina, South Carolina, Oklahoma,
Tennessee, Texas, and Virginia last year produced 538,000
acres. Their 1942 goal totals 1,257,000 acres, or 234% of the
1941 figure. Louisiana shows the largest increase jumping
from 17,000 acres in 1941 to 120,000 acres in 1942. The
1942 figure is 706% of the previous year.
“Please keep in mind the fact that these figures are for
soybeans seeded for the production of beans, and that they
do not include the acreage planted for hay, forage, and for
other uses.
“We are being asked to produce in 1942 a total of
9,000,000 acres of soybeans, as compared with 5,855,000
acres in 1941. The increase on a national basis amounts to
54%. That means there will be more bushels of soybeans
planted this spring in the corn belt than there will be of corn
in the same area.
“Immediately the question of processing capacity of
the nation arises. Is the vitally needed machinery available
to convert this vastly expanded increase into the needed
products of the oil and meal? The answer appears to be

‘yes’–or nearly so. Assuming that we will produce an
average of 18 bushels of beans per acre (which is probably
liberal for a national average), we should produce a national
total of about 167,000,000 bushels of soybeans. For general
purpose we can assume that 15 to 17,000,000 bushels
of these will be held back for seed, fed on the farm, and
otherwise disposed of. This leaves 150,000,000 bushels to be
processed.
“According to the U.S. Regional Soybean Industrial
Products Laboratory the maximum crushing capacity of the
soybean mills of the nation is approximately 105,000,000
bushels per year. This figure is based on operation of 365
days per year, with 5% allowance for breakdown and
stoppage. Many of the 1942 crop soybeans will be produced
in or adjacent to cotton seed crushing plants. Many of these
plants have crushed some soybeans in the past. Officials
of the regional laboratory estimate that the capacity of
those cotton seed mills which have crushed soybeans in
the past can be conservedly [sic, conservatively] figured
at 20,000,000 bushels per year. We have then a definite
crushing capacity of mills in the coastal areas which in the
past have been operating on imported oil-bearing materials
and those cottonseed plants which have never before crushed
soybeans, but which could be adapted. Dr. W.H. Goss of
the regional laboratory estimates that the copra mills on the
west coast could crush from 11 to 12,000,000 bushels of
beans annually. Add to this the additional capacity of the
copra, crushing mills on the east coast, and the capacity of
the cotton seed mills which have never before operated on
beans and you have a figure well over 150,000,000 bushels
projected production.
“One of the significant developments which has come
into the soybean picture in recent months is that of the
production of soybean flour. To my knowledge no definite
figures on the production of this product have been released.
We do know that the quantities leaving our shores have
increased materially during recent months, and that in
addition to the soy flour exports we have also been sending
quantities of whole beans and bean meal beyond our shores.
“The significant point in this development would appear
to me to be that of development of a market which is quite
likely to continue at the conclusion of the war. If we assume
that the major portion of this is going to Britain to furnish the
protein for human diet we can also assume that such a market
will be retained at the conclusion of the war activities. It
will take years to build up the livestock population to the
point where meats will again furnish the major portion of
the protein for the diets of continental Europe. Several of
our larger soybean processing mills have already turned
exclusively to the production of soy flour. Developments are
in sight which may increase their consumption way beyond
the wildest dream.
“As a result of shutting off supplies of foreign fats and
oils we are focusing increased attention on the oil yield
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of soybeans. Each state war board has been authorized to
publish a list of varieties of soybeans which will be accepted
for the government guarantee of $1.60 per bushel on No.
2 beans of the 1942 crop. The choice of varieties is left
entirely to the state with due recognition to be given the oil
yield. Growers of beans who have been producing varieties
which consistently run below 17.5% oil yield are being
encouraged to change to varieties which will produce more
oil. In order to qualify for the minimum guarantee price a
17.5% oil content, on the basis of 10% moisture is required.
We understand that in some states the old stand-by varieties
such as Manchu and Mandell are being questioned because
of their low oil content. The consistent varieties, such as
the Midwest and its new cousin, the McClave are being
eliminated in all states.
“Many persons have been concerned in recent months
about the supply of seed which will be available for planting
the 1942 crop. According to the figures which we are able
to obtain from each of the midwestern states it appears
probable that there are sufficient supplies of seed on hand.
Many of those lots of seed are so high in moisture content
that special handling will be necessary in order to preserve
their germination. In Iowa we find that an 18% moisture
content is only average and that some lots of beans run over
20% and still retain their germination. Low temperatures
seem to effect germination on soybeans much less than
on corn. In experiments run at Iowa State College during
1939-40 it was found that beans under 14% moisture were
absolutely safe from the standpoint of germination, and
that beans between 15 and 20% moisture could withstand
temperatures as low as -20 degrees F. (20 degrees below
zero) without material effect on germination. It seems that
there is far greater danger of loss on germination through
heating of beans in the bin than through low temperatures.
We seriously question the ability of many lots of beans
which are in storage bins to retain their viability when warm
weather arrives and when the high moisture content causes
the beans to heat. The remedy for such beans is to artificially
dry them or to so store them that there will be free circulation
of air and loss of moisture. If the facilities are not at hand for
artificial drying of the beans they should be sacked in open
mesh bags and piled so that there will be free circulation of
air. Place them near a door or window that can be opened.
Remove them from vicinity of livestock, from which they
will absorb moisture. Keep in mind that any soybean of a
moisture content of above 12% are subject to some heating
when weather conditions will allow it” (Continued). Address:
Secretary, American Soybean Assoc., Hudson, Iowa.

1826. Soybean Digest. 1942. Seed directory (Ad). March. p.
8.
• Summary: Soybean seedsmen and seed companies
are listed alphabetically by state (and within each state
alphabetically by city) in the following states: Illinois,
Indiana, Iowa, Minnesota, Ohio, Wisconsin, and New Jersey.
For each listing is given the amount and varieties of seed
available, and whether they are certified. Most of the entries
are for individual farmers.
Varieties include (* = most or all are certified; veg. =
vegetable type soybeans): Bansei (veg.), Chief*, Dunfield*,
Habaro, Illini, Imperial, Jogun (veg.), Kanro (veg.), Manchu,
Manchu No. 3, Mansoy, Mukden*, Richland*, Soygood
(veg.).

1825. Heinze, P.H.; Parker, M.W.; Borthwick, H.A. 1942.
Floral initiation in Biloxi soybean as influenced by grafting.
Botanical Gazette 103(3):518-30. March. [12 ref]
• Summary: “Summary: 1. Biloxi plants or parts of Biloxi
plants, subjected continuously to daily photoperiods of 17

1827. Carver, George Washington. 1942. Re: Soy beans and
the secrets of good health. Letter to Henry Ford, Dearborn,
Michigan, April. 13. 2 p. Typed, with signature on letterhead.
• Summary: “My great inspiring friend, Mr. Ford: This is
just a word of greeting to let you know that I am going ahead

or more hours, were used as one component of all grafts
reported in this work. Plants of this variety do not develop
sufficient flower-forming stimulus on long photoperiods to
cause floral initiation. They therefore served to determine
whether or not a flower-inducing stimulus was transmitted
across the graft unions. They are referred to as receptors and
the plant or plant parts grafted to them as the donors.
“2. The donor components were from Agate, Batorawka,
or Biloxi varieties of Soja max, or from Red Kidney,
Plentiful, Black Valentine, or Dwarf Horticulture varieties of
Phaseolus vulgaris.
“3. Methods of grafting employed were approach
grafting of stems, splice grafting of petioles, splice grafting
of stems, and bud grafting.
“4. A total of 490 Agate-Biloxi approach grafts were
made and all formed strong unions. Approximately 50 per
cent of the Biloxi receptors formed flower primordia. This
percentage was somewhat greater if the receptors were
defoliated a few days after they were grafted.
“5. Eighty Biloxi-Biloxi approach grafts were made.
Flower primordia were formed on no receptors whose donors
received long photoperiods continuously, and on only one
receptor whose donor received short photoperiods after it
was grafted...”
“9. Thirty grafts of Biloxi leaves on Biloxi receptors,
and twenty of Biloxi stems to Biloxi receptors, were
made; all lived, but flower primordia were formed on no
Biloxi receptors. In some of these grafts the Biloxi donors
had received long photoperiods at all times; in others
they had received various numbers of short photoperiods
prior to grafting.” Address: 1. Junior Plant Physiologist,
2; Physiologist; 3. Morphologist. All: U.S. Horticultural
Station, Beltsville, Maryland.
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daily (if possible), with greater enthusiasm than ever since
your last visit, as your vision seems to unfold before me with
such a clear understanding of what you are working out.
“The attached recipe from Nature’s Garden is self
explanatory. Every evening I have a bowl of this soup
just before retiring. I am also using the same recipe with
this change: 2/3 soy beans (by measure), 1/3 raw peanuts,
blanched (by measure). Boil all together in plenty of water
until both are thoroughly done. (I used your Willomi
[soybean variety]). Press through a colander. Season as per
above, being very careful not to add but little, if any, other
kind of fats or oils as it will make the soup too greasy. It is
truly delicious. I hope you will try them both. In serving I
used the wild bergamot flavoring.” Note: Wild bergamot is
a fragrant North American herb (Monarda fistulosa) of the
mint family.
Dr. Carver then suggests a name or sign for what he
considers one of Henry Ford’s most important buildings,
a truly rehabilitating one: “Come into Nature’s Vegetable
Garden and Learn the Secrets of Bodily Vigor Mental
Alertness, and Spiritual Uplift.
“’And God said, I have given to every beast on the earth,
and to every fowl of the air, and to everything that creepeth
upon the earth, wherein there is life, I have given every green
herb for meat.’ Genesis 1:29 and 30.”
Note: Dr. Austin W. Curtis, Jr. (Dec. 1992) thinks
that the building Dr. Carver was referring to in the last
paragraph was probably what became the Carver Laboratory
in Dearborn, Michigan, but Dr. Curtis never saw any quote
resembling this on or inside the building. The Biblical quote
from Genesis was one of Dr. Carver’s favorites.
Ford R. Bryan (Jan. 1993) notes, concerning the building
and sign in question: “This pertains to the rehabilitation
of Ford’s Waterworks Building in Dearborn, which was to
become the Ford Nutritional Laboratory, and later–after
Carver’s death–the Carver Laboratory. Dr. Carver was fond
of quoting from the Bible and generating his own sayings to
state his philosophy of human nutrition. He proffered many
more such sayings during his visit to Dearborn in July 1942.
Henry Ford listened politely.”
Courtesy of Henry Ford Museum & Greenfield Village
Archives (Dearborn, Michigan). Address: The George
Washington Carver Foundation, Tuskegee, Alabama.
1828. Oveson, M.M. 1942. Re: Trials with soybeans at the
Sherman Branch Experiment Station, Moro, Oregon. Letter
to Mr. E.R. Jackson, Extension Specialist in Farm Crops,
Oregon State College, Corvallis, Oregon, April 23. 2 p.
Typed, without signature (carbon copy).
• Summary: “In 1917, four varieties of soybeans were
planted on May 19. The yield from this planting was as
follows: Early Green 11.4, Ito San 10.5, Manchu 10.5, and
Black Eyebrow 7.8 bushels per acre.
“In 1918 12 varieties were planted on May 4th. These

12 included the four mentioned above and 8 new varieties.
Good stands were obtained but rabbits destroyed most of the
plants and the trial was discontinued.
“In 1941 thirty five varieties were seeded on May 6th
in 16 foot rows two feet apart. The yields from this seeding
varied from 1.4 to 9.6 bushels per acre. Many varieties were
late in maturing and would normally be caught by an early
frost.” F.P.I. 68488 harvested on Sept. 22 gave the highest
yield, 9.6 bu/acre.
A table shows all varieties planted in May 1941, plus
the date harvested and yield. The named varieties are: Illini,
Mandarin, Mukden, Hudson Manchu, Manchu 606, Manchu
831-1, Montreal Manchu, McRostie Mandarin, Manchuria,
Minsoy, Hahote [Hakote], Tastei [Tastee], Ontario, Sausei,
Seneca, O.A.C. 211, Habaro, Bansei, Richland, Cayuga,
Chief, and Giant Green. Thirteen varieties have only F.P.I.
numbers.
Note: This is the earliest English-language document
seen (Nov. 2004) that mentions the soybean variety Montreal
Manchu (or “Manchu (Montreal)”). Address: Superintendent,
Sherman Branch Experiment Station, Moro, Oregon.
1829. Cherokee: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1942. Seed color:
Green, hilum brown.
• Summary: Sources: Sherman, W.C.; Albrecht, H.R. 1942.
“Edible soybeans.” Alabama Agric. Exp. Station, Bulletin
No. 255. 16 p. April. See p. 12. Cherokee is one of the
recommended late-maturing varieties.
Morse, W.J. 1948. “Soybean varietal names used to
date.” Washington, DC: Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See p.
2. “Cherokee–P.I. 93057.”
USDA Production and Marketing Administration [Grain
Branch]. 1948. “Soybean varieties: Descriptions, synonyms
and names of obsolete or old and seldom grown varieties.”
Washington, DC. 25 p. Aug. See p. 4. “Cherokee–Introduced
under P.I. No. 93057, native name ‘Ke Lu Tou,’ from
Hangchow, China, in 1931. Maturity, very late; pubescence,
tawny; flowers, purple; pods, two- to three-seeded;
shattering, medium; seeds, green with brown hilum, about
2,400 to the pound; germ, green; oil, 17.9 percent; protein,
46.2 percent; iodine number, 132.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 8-9. Cherokee is in the USDA Germplasm
Collection. Maturity group: VIII. Year named or released:
by 1944. Developer or sponsor: USDA. Literature: 13, 14.
Source and other information: ‘Ke Lu Tou’ from Hangzhou,
Zhejiang, China, in 1931. Prior designation: PI 93057.
Address: USA.
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1830. Cutler, G.H.; Probst, A.H. 1942. Gibson and Patoka
soybeans. Indiana (Purdue) Agricultural Experiment Station,
Circular No. 270. 8 p. April.
• Summary: “Black-seeded soybeans have been grown
for many years almost to the total exclusion of the
yellow-seeded varieties in a large section of southern and
southwestern Indiana, for the market outlet was chiefly
for seed for soybean hay production. With an increasing
demand for soybean oil in recent years a new emphasis has
been given to the commercial production and use of yellowseeded varieties, the present commercial varieties of which
yield larger quantities of a superior quality of oil and an oil
meal with a more desirable color. Yellow-seeded varieties
now sell for 10 to 25 cents more per bushel than the blackseeded kinds.”
Gibson and Pakota are improved yellow-seeded
varieties. Gibson is a selection from a cross between
Dunfield and Midwest. Patoka is a pure line selection from
P.I. 70218-2.
1831. Dies, Edward J. 1942. Soybeans: Gold from the soil.
New York, NY: The Macmillan Co. 122 p. April. Index. 21
cm. Revised ed. March 1943. 122 p. Includes index, Illust.,
22 cm. [205 ref]
• Summary: A landmark popular book and a good
description of the pioneering period of soybean production
and processing in the United States.
Contents: 1. A certain man of science (William Morse
and Dr. C.V. Piper). 2. Vignette from antiquity (how the
soybean vine saved a caravan in China besieged by bandits).
3. Birth of an industry (U.S. soybean crushing). 4. The big
drive starts (A.E. Staley, Glidden, Central Soya, Buckeye
Cotton Oil Co., Drackett Co., ADM, Allied Mills, Ralston
Purina, Spencer Kellogg and Sons, Swift & Co., Shellabarger
Grain Products Co. Standard Soybean Mills, Iowa Milling
Co.). 5. Breeding new types (Burlison, Hackleman). 6.
Scientists commend product (oil and meal). 7. Lakes of oil.
8. In the field of industry (U.S. Regional Soybean Industrial
Products Laboratory, and Henry Ford). 9. Listening post
for soy (NRRL at Peoria). 10. Whims and price turmoil. 11.
Milk for the tots of China (Dr. Harry Miller). 12. Soys in the
home garden (“the vegetable soybean for table use,” “garden
varieties of soybeans,” “green soybeans,” “green vegetable
soys,” “vegetable type soybeans,” “edible varieties”). 12.
Americanizing soy foods (mainly about soy flour and
improving its taste for use during World War II). 14. Little
bean, what now? Appendix: Chronology of the soybean (27
entries). Bibliography. Dies was born in 1891.
Illustrations and diagrams show: (1) Principal centers
of U.S. soybean production (p. 19, map). “Almost 90 per
cent of all soybeans are harvested in Illinois, Iowa, Indiana,
and Ohio. If three other states are included as shown on the
map–Missouri, Michigan, and Virginia–the total is 97 per
cent. (2) Principal centers of U.S. soybean processing (p. 20,

map). Discs of different size show the various centers. Since
Illinois produces 52% of the harvested soybeans, central
Illinois is the center of soybean processing [crushing] in
the USA. “Total processing capacity in late 1942 exceeded
100 million bushels for the regularly established soybean
processing plants.” (3) Diagram of uses of the soybean (p.
68).
Chapter 2, “Vignette from antiquity” begins: “Even
when the Pyramids were being built, three hundred years
before the Tower of Babel, and twelve centuries before
Solomon fashioned his temple, the soybean was hoary with
age. The earliest writings on the subject go back to the period
of the Pyramids.
“But of the science of soybean growing you will find
no recorded beginnings in the musty tones [sic, tomes] of
oriental history. No book reveals the name of the inquisitive
oriental who in the misty long ago began sowing the seeds,
harvesting the beans, pounding them into a mash for cooking
and eating, and probably boring his friends no end with tales
of their merit. There is no record depicting this unsung hero’s
foresight in saving the seed of the magic plant against next
year’s hunger. Likely as not he was a crude dreamer who
fumbled his hunches and accomplished little in a lifetime of
wrestling with the problem of proper cultivation.
“Oriental literature of a later date contains much about
the plant but of its origin as a food product again there are
only legends.
“A choice vignette from antiquity on the initial use of
soybeans runs something in this fashion. Long, long ago,
far back in the dim past, a caravan pulled out of an eastern
China town. It consisted of a number of merchants and
their servants... The caravan was bound for a distant inland
settlement intent upon disposing of its valuable wares.” After
trading in the north, the caravan headed home, “now laden
with gold, silver, and choice furs received in payment for the
merchandise. Suddenly at dusk on a day when the caravan
was still far from home it was surrounded by bandits who
had learned of the rich prize at hand. Merchants and servants
took quick refuge in a rocky defile easy of defense. Here
they were besieged day on day until their scanty provisions
ran low and starvation seemed inevitable. At length a
servant whispered to his master and pointed to a vinelike
plant bearing some sort of legume. No one could recall
having seen such a plant before but all were touched with
the pinch of hunger. So with grave doubts the men pounded
the beans into a thick flour, mixed it with water, and made
coarse cakes. Upon these cakes the caravan survived, and
with renewed strength fought off the foe until help arrived.
And, so the legend goes, from that day forth the miracle
bean became the staff of life in China.” Note 1. This story
of the caravan besieged by bandits in China is a longer and
embellished version of the tale first dreamed up and told by
H.W. Galley in Soybean Digest (Dec. 1940).
“True or false, the story has lived through the ages.
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“For the first written record of the soybean one must
turn to ‘Materia Medica,’ written by Emperor Shen-nung in
2838 B.C. It describes many plants of China including that
of the soybean, but even the name is clouded with antiquity.
In the early Chinese history the name ‘Shi-yu’ [sic] and the
‘Ta-tou’ were applied to the soybean. These names probably
antedate the first authoritative records of the plant.”
Dies then discusses Engelbert Kaempfer, Linnaeus, and
Moench.
“Then in 1804 a Yankee Clipper ship in full sail glided
down the coast of China searching for ports for a return
cargo. Not sure of the length of the return journey, the
captain ordered several bags of soybeans tossed into the hold
as a reserve food supply. And thus did the first soybeans
enter America. Little was done about the soybeans then.
Note 2. This is the earliest document seen (June 2003)
that further embellishes the myth of the “clipper ship”
with phrases like “glided down the coast of China” or
“ordered several bags of soybeans tossed into the hold”–
all supposedly in connection with the introduction of
the soybean to the United States. This is also the earliest
document seen (Aug. 2000) that compares the age of the
soybean with that of the pyramids (in Egypt; the oldest and
largest was built for Khufu at Giza in the 26th century B.C.),
the Tower of Babel (in Babylon [today’s Iraq]), or Solomon’s
Temple (in today’s Israel), arguing that the soybean was
much older than all of them.
“James Mease of Pennsylvania first mentioned in
American literature shortly after this importation that the
soybean was adaptable to Pennsylvania and should be
cultivated” (p. 9).
In Chapter 3 (p. 14) Dies notes: “The first soybeans
processed in this country were imported from Manchuria in
1911 and sold to Herman Meyer who had a small crushing
plant in Seattle, later called the Pacific Oil Mills. From the
raw material he produced the two chief products–soybean
oil meal for livestock feed and soybean oil, selling the latter
locally for industrial use. The meal was advertised and sold
as ‘Proteina,’ a high-protein feed. The venture did not last
for any considerable period; a few years later Meyer passed
away.” Note 3. This is the earliest document seen (May
2010) that mentions Herman Meyer.
“Soybeans grown in this country were first processed by
the Elizabeth City Oil and Fertilizer Company at Elizabeth
City, North Carolina. W.T. Culpepper, now postmaster at
Elizabeth City, was manager of the new mill, started in 1912.
The first domestic soybeans were crushed for commercial
purposes there in the late fall of 1915. It was a small
operation.”
Note 4. This is the earliest document seen (May 2010)
that mentions W.T. Culpepper.
“At that time, most of the soybeans were grown in
North Carolina, and the Winterville Cotton Oil Company
at Winterville, North Carolina, purchased expellers for

processing purposes, and these operated on soybeans for a
limited period. Still another mill, operated by Havens Oil
Company at Washington, North Carolina, crushed thirty
thousand bushels of beans as an experiment in 1916”
“’My uncle, Jonathan Havens,’ says J. Havens Moss,
‘was the first to plant soybeans in this section, devoting
considerable acreage to the mammoth yellow [Mammoth
Yellow] type which grew and matured splendidly from the
very start. Its value to the land was obvious’” (p. 14-15).
Note 5. This is the earliest document seen (Aug. 2016)
which mentions that Havens Oil Co. crushed soybeans as
early as 1916.
Note 6. On the first page of the copy owned by Soyfoods
Center is a signed inscription, in dark blue ink, which reads:
“With kind regards to Russell East, who has done much on
behalf of the soybean–Edward Jerome Dies.”
Note 7. Only minor changes were made on about 13
pages of the revised edition published in March 1943. None
of the statistics in the many tables were been updated, and
the bibliography was not changed. Address: USA.
1832. Dies, Edward J. 1942. Tables (Document part). In: E.J.
Dies. 1942. Soybeans: Gold from the Soil. New York, NY:
The Macmillan Co. 122 p. April. 21 cm.
• Summary: Tables show: (1) U.S. soybean acreage, yield,
and production, 1924-1941 (p. 5). During this time acreage
has increased more than 12-fold from 448,000 to 5,855,000
acres. Yield as increased 88% from 11.0 to 20.7 bushels/
acre. Production has increased more than 21-fold from 4.947
million to 106.712 million bushels.
(2) Soybean production in specified countries and
estimated world total (p. 10-11). The countries are:
China, Manchuria, United States, Chosen [Korea], Japan,
Netherlands India [later Indonesia], Kwantung [Leased
Territory], Taiwan, U.S.S.R., Rumania, Bulgaria, Yugoslavia,
other Europe (incl. Poland, Czechoslovakia, and what was
formerly Austria).
(3) Illinois soybean acreage, yield, and production,
1919-1941 (p. 25). Production (in bushels) increased from
30,000 in 1919, to 46,000 in 1920, to 167,000 in 1921, to
812,000 in 1922, to 1,431,000 in 1925, to 6,970,000 in 1930,
to 24,012,000 in 1935, to 34,912,000 in 1940, to a peak of
49,128,000 in 1941.
(4) “Soybean varieties–Origin and varietal
characteristics” (p. 38-47). For each variety is given: Place
of origin, year introduced to USA, days to mature, flower
color, pubescence color, seed characters (seed coat color,
germ color, hilum color, seeds per pod, seeds per pound, oil
percentage, protein percentage), use (de = dry edible beans, f
= forage, gra = grain, gv = green vegetable).
Soybean varieties described in the table on p. 38-47 are:
Agate, A.K., Aksarben, Aoda, Arisoy, Arksoy, Avoyelles,
Bansei, Barchet, Biloxi, Black Eyebrow, Cayuga, Chame,
Charlee, Chief, Chernie, Chestnut, Chiquita, Chusei,
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Clemson, Columbia, Creole, Delnoshat, Delsta, Dixie,
Dunfield, Easycook, Ebony, Elton, Emperor, Etum, Fuji,
Funk Delicious, George Washington, Georgian, Green Giant,
Goku, Habaro, Haberlandt, Hahto, Hakote, Harbinsoy,
Hayseed, Herman, Higan, Hiro, Hokkaido, Hollybrook,
Hongkong, Hoosier, Hurrelbrink, Illini, Ilsoy, Imperial,
Ito San, Jogun, Kanro, Kanum, Kingwa, Kura, Laredo,
Lexington, Macoupin, Magnolia, Mamloxi, Mammoth
Brown, Mammoth Yellow, Mamredo, Manchu, Mandarin,
Mandell, Mansoy, Medium Green, Midwest, Mingo, Minsoy,
Missoy, Monetta, Morse, Mount Carmel, Mukden, Nanda,
Nanking, Norredo, Ogemaw, Old Dominion, Oloxi, Ontario,
Osaya, Otootan, Ozark, Palmetto, Patoka, Pee Dee, Peking,
Pine Dell Perfection, Pinpu, Richland, Rokusun, Sato,
Scioto, Seminole, Seneca, Shiro, Sioux, Sooty, Sousei,
Southern Green, Southern Prolific, Soysota, Suru, Tarheel
Black, Tastee, Toku, Tokyo, Virginia, Waseda, Wea, White
Biloxi, Willomi, Wilson, Wilson Five, Wisconsin Black,
Wood’s Yellow, Yelredo, Yokoten.
(5) U.S. production and crushing of soybeans, and
production of soybean oil and meal from 1924 to 1941 (p.
53, based on government reports). Domestic production
of soybean oil, only 2.2 million lb in 1924, had increased
almost 6-fold by 1929 to 13.424 million lb. Then in June
1930 the protective Smoot-Hawley tariff went into effect.
By levying a tariff on imported soybeans and soybean oil, it
stimulated domestic soybean crushing and production. Oil
production (in million lb) jumped immediately, from 13.424
in 1929 to 34.688 in 1930 (even though the Great Depression
had begun), to 208.9 in 1935, to 565.2 in 1940. Note: A
semi-log graph of U.S. soy oil production vs. time shows
that it increased at the most rapid rate from 1924 to 1935.
This rate decreased slightly between 1935 and 1942, then
decreased again from 1942 to about 1980.
(6) Soybean oil imported and exported (pounds to and
from USA, from 1912 to 1940) (p. 58). The first soybean
oil was exported from the USA in the latter half of 1919. At
least 1 million pounds/year was exported from that time until
1940. The peak year was 1920, when 46.7 million lb were
exported. Source: Department of Commerce, Bureau of the
Census.
(7) Factory consumption of soybean oil by classes of
products, 1931-1940 (p. 61). The classes are: Compounds
and cooking fats [shortening], oleomargarine, other edible
products, soap, paint and varnish, linoleum and oilcloth,
printing ink, miscellaneous, foots and loss, total. In 1931 and
1932, and in most subsequent years, the leading class was
shortening. In 1939 the top four classes were (in million lb):
shortening 212.3, oleomargarine 87.1, other edible products
39.9, and paint and varnish 29.8. Source: Bureau of Census
reports.
(8) Supplies of feed in 1939 (p. 78). Feed supplies are
composed of feed grains (91.73% of the total), cereal byproducts (5.16%, including wheat meal products, gluten

feed, distillers and brewers dried), and oil and cake meals
(3.10%, including cottonseed {1.55%}, soybean {1.04%},
linseed {0.32%}, and other 0.17%). Address: USA.
1833. Dies, Edward J. 1942. Soys in the home garden
(Document part). In: E.J. Dies. 1942. Soybeans: Gold from
the Soil. New York, NY: The Macmillan Co. 122 p. See
Chap. 12, p. 83-89. April. 21 cm.
• Summary: This chapter is about green vegetable soybeans
and vegetable type soybeans. “If the second World War is a
long one the vegetable soybean for table use is expected to
make its initial appearance in home gardens of many states.
It might even have considerable influence on the nation’s
diet. In the food division of the general war program the
soybean holds a place of importance.”
The easiest and most direct way for most Americans to
contact the soybean is through home gardening. “Progress
of the garden varieties of soybeans has been encouraging.
The vegetable type was unknown in this country until
Explorer Bill Morse planted the imported varieties at
Arlington Experiment Station [Virginia]. In 1934 seed from
these plantings was distributed to a number of agricultural
experiment stations. The work of testing for performance
and palatability was begun by state agricultural experiment
stations in Illinois, Indiana, Ohio and Iowa. Funk Bros. Seed
Co. did constructive research work.”
“Seed of the vegetable type was difficult for the public
to obtain until early 1940. Now seed is featured in a number
of catalogs. A list of growers may be obtained upon request
from state universities in the soy belt.”
“There are several promising edible types with a varied
range of maturity of from eighty to one hundred and thirty
days. For home gardens three or four varieties of different
lengths of maturity should be planted to provide green
soybeans over a continuous period. Of these varieties,
Bansei, No. 80494, and Fuji are early. Willomi, Hokkaido,
Aoda, Jogun, and No. 80490-I are mid-season. Illington,
Imperial, Funk Delicious, Emperor, and Higan are late.”
“It would be difficult as yet to determine the most
desirable varieties of vegetable soybeans. In a general way,
for the extreme North the Sioux, Agate, and Green Giant
are most suitable. For the Corn Belt or middle section of the
country the Hokkaido, Kanro, and Aoda are recommended.
For the South the Nanda, Seminole, and Rokusun.
“For use as a green vegetable, or for canning, the pods
should be picked before the soys have reached full size
and before there is any tendency to turn yellow... Pods
can be shelled easily if placed in boiling water for one
minute. Incidentally, some ingenious housewives reported
to experiment stations that they had evaded the task of
shelling garden soys by hand. They simply adopted the
oriental method. This means cooking the beans in the pod
and letting each guest do his own shelling. It adds a leisurely
touch to the luncheon or dinner. The fingering is no more
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objectionable than that involved in eating a burr artichoke
salad.” “Green vegetable soys may be prepared in the same
manner as other garden beans, including lima and navy
beans.”
“In the directory of the National Canners Association,
1940 edition, ten companies are listed as canners of
vegetable soybeans. An association was organized, with
the head of one of these companies, W.L. Schroeder,
Hortonville, Wisconsin, as president. Up to 1940 the largest
annual production of a single canning company was eight
carloads.
“Wisconsin has shown considerable leadership under
the scientific direction of Professor G.M. Briggs, University
of Wisconsin, in the development and the actual marketing
of vegetable soys. Dr. J.B. Park of Ohio State University has
carried on highly important research work. It is unfortunate
that more of the findings have not been published.
“A relatively small number of the vegetable type variety
is well adapted to canning. Experience still is so limited that
there is some disagreement among the experts. However,
promising varieties for canning include the Aoda, Bansei,
Funk Delicious, Rokusun, and Willomi.
“Ford Motor Company was reported to have planted
enough acreage of the Bansei variety to yield about two
hundred thousand cans of green vegetable soys in 1941. The
entire pack was to be used in the company commissary and
stores.”
Note: This is the earliest English-language document
seen (Nov. 2020) that contains the term “garden soys,” which
is used to refer to green vegetable soybeans. Address: USA.
1834. Dies, Edward J. 1942. Soybeans: Gold from the soil
(Statistical tables and charts). New York, NY: The Macmillan
Co. 122 p. April. Index. 21 cm. Revised ed. March 1943. 122
p. Includes index, Illust., 22 cm. [205 ref]
• Summary: Page 5: Soybean acreage and production, 19241941. United States crop. Soybean harvested for beans. Each
crop year extends from Oct. 1 to Sept. 30. Acreage increased
from 448,000 acres in 1924 to 5,855,000 acres in 1941.
Yield per acre rose from 11.0 bushels in 1924 to a peak of
20.7 bushels in 1939. Production increased from 4,947,000
bushels in 1924 to 106,712,000 bushels in 1941. Sources:
(1) Crops and Markets, USDA. (2) Illinois Crop Statistics,
Circular 440-441. (3) Latest government reports, 18 Dec.
1941.
Page 10: Soybeans: production in specified countries,
and estimated world total, in thousand bushels, excluding
China. Estimated world production rose from 163.000
million bushels in 1922 to 266.700 million bushels in 1940.
China production rose from 210.038 million bu in 1931 to
231.302 million bu in 1937. Manchuria production rose from
113.469 million bu in 1922 to a peak of 196.949 million
bu in 1930, falling to 149.435 million bu in 1939. United
States production rose from 4.947 bu in 1924 to 106.712

million bu in 1941. Chosen [Korea] production rose from
13.017 million bu in 1910 to 18.333 million bu in 1938.
Japan production decreased from 17.855 million bu in 1909
to 13.473 million bu in 1937. Netherlands India [today’s
Indonesia] rose from 2.603 million bu in 1917 to 9.873
million bu in 1938. Kwantung production rose from 375
thousand bu in 1911 (with a gap between 1919 and 1924) to
650 thousand bu in 1937. Taiwan production decreased from
280 thousand bu in 1921 to 159 thousand bu in 1937. USSR
rose from 2.060 million bu in 1936 to a peak of 10.384
million bu in 1932 falling to 2.504 million bu in 1934.
Rumania production rose from 26,000 bu in 1934 to 2.572
million in 1939. Bulgaria production rose from 77,000 bu
in 1934 to 827,000 bu in 1939. Yugoslavia production rose
from 26,000 bu in 1934 to 213,000 bu in 1939. 1909-1941.
Other European (Poland, Czechoslovakia, Austria) rose
from 55,000 bu in 1932 to 60,000 bu in 1935. With many
footnotes.
Page 19: Principal centers of soybean production in the
USA. “Almost 90 per cent of all soybeans [in the USA] are
harvested in Illinois, Iowa, Indiana, and Ohio. If three other
states are included as shown on the map–Missouri, Michigan
and Virginia–the total is 97 per cent. The size of the baskets
is proportional to the volume produced.
Page 20: Principal centers of soybean processing
[crushing] in the USA. “As Illinois produces about 52 per
cent of the soybeans harvested for seed, Central Illinois is
the center of soybean processing as shown on this map. The
discs indicate relative importance of the processing centers.
Total processing capacity in late 1941 probably exceeded 90
million bushels.
Page 25: Illinois acreage and production of soybeans
for beans, 1919-1941. Acreage harvested increased from
3,000 acres in 1919 to 2.285 million acres in 1941. Yield,
in bushels per acre, rose from 10.0 in 1919 to 21.5 in 1941.
Production increased from 30,000 bu in 1919 to 49.128
million bu in 1941.
Pages 38-47: Soybeans: Origin and varietal
characteristics. This excellent table contains 18 columns.
Variety. Origin (introduction from what country, selection,
or cross). Year. Days to mature. Flower color. Pubescence
color. Seed characteristics: coat color, germ color, hilum
color, seed per pad (range), seed per pound, percent oil,
percent protein. Use (green vegetable, grain, forage). The
varieties are: Agate, A.K., Aksarben, Aoda, Arisoy, Arksoy,
Avoyelles, Bansei, Barchet, Biloxi, Black Eyebrow, Cayuga,
Chame, Charlee, Chief, Chernie, Chestnut, Chiquita, Chusei,
Clemson, Columbia, Creole, Delnoshat, Delsta, Dixie,
Dunfield, Easycook, Ebony, Elton, Emperor, Etum, Fuji,
Funk Delicious, George Washington, Georgian, Giant Green,
Goku, Habaro, Haberlandt, Hahto, Hakote, Harbinsoy,
Hayseed, Herman, Higan, Hiro, Hokkaido, Hollybrook,
Hong Kong, Hoosier, Hurrelbrink, Illini, Ilsoy, Imperial,
Ito San, Jogun, Kanro, Kanum, Kingwa, Kura, Laredo,

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 860
Lexington, Macoupin, Magnolia, Mamloxi, Mammoth
Brown, Mammoth Yellow, Mamredo, Manchu, Mandarin,
Mandell, Mansoy, Medium Green, Midwest, Mingo, Minsoy,
Missoy, Monetta, Morse, Mount Carmel, Mukden, Nanda,
Nanking, Norredo, Ogemaw, Old Dominion, Oloxi, Ontario,
Osaya, Otootan, Ozark, Palmetto, Patoka, Pee Dee, Peking,
Pine Dell Perfection, Pinpu, Richland, Rokusun, Sato,
Scioto, Seminole, Seneca, Shiro, Sioux, Sooty, Sousei,
Southern Green, Southern Prolific, Soysota, Suru, Tarheel
Black, Tastee, Toku, Tokyo, Virginia, Waseda, Wea, White
Biloxi, Willomi, Wilson, Wilson Five, Wisconsin Black,
Wood’s Yellow, Yelredo, Yokoten. Note: This long table
“Specially prepared by the Division of Forage Crops and
Diseases, Bureau of Plant Industry, U.S.D.A.
Page 53: “United States crop production of soybean
oil meal and soybean oil, 1924-1940.” This valuable table
is poorly titled. It has 5 columns: (1) Year. (2) Production
of soybeans. Increased from 4,947 bu in 1924 to 106.712
million bu in 1941. (3) Crushings [crushed]. Increased
from 307,000 bu in 1924 to 64.180 million bu in 1941. (4)
Production of meal. Increased from 7,400 tons in 1924 to
1.5369 million tons in 1941. (5) Production of oil. Increased
from 2.269 million pounds in 1924 to 565.169 million
pounds in 1941.
Page 58: Soybean oil imported and exported, 19121940. Imports rose from 24.959 million lb in 1912 to a peak
of 335.984 million lb in 1918, decreasing to 4.848 million lb
in 1940. Domestic and foreign oil exported decreased from
34.803 million lb in 1919 (For 6 months beginning July 1) to
15.953 million lb in 1940.
Page 61: Soybean oil: factory consumption by classes of
products, 1931-1940. Compounds [shortening] and vegetable
cooking fats rose from 10,869 lb in 1931 to 212.317 million
lb in 1940. Oleomargarine rose from 623,000 lb in 1931
to 87.106 million lb in 1940. Other edible products rose
from 180,000 lb in 1932 to 39.980 million lb in 1940. Soap
rose from 3.816 million lb in 1931 to 17.612 million lb in
1940. Paint and varnish rose from 6.256 million lb in 1931
to 29.828 million lb. Linoleum and oilcoth rose from 2.612
million lb in 1931 to 29.828 million lb in 1940. Printing
ink rose from 33,000 lb in 1931 to 82,000 lb in 1940.
Miscellaneous rose from 2.051 million lb in 1931 to 16.538
million lb in 1940. Foots and loss rose from 1.625 million
lb in 1931 to 20.924 million lb in 1940. The total of these
uses for soybean oil rose from 27.885 million lb in 1931 to
431.641 million lb in 1940.
Page 68: Diagram of uses of the soybean. The major
categories are: Green soybeans, used as fresh vegetables or
in canned vegetable salads. Dry soybeans, used for seed or
to make bean sprouts, soup, soy sauce, roasted soybeans,
boiled soybeans, stock feeds, vegetable milk [soymilk] (used
to make liquid milk products, dry soy milk products, bean
curds, soy cheese), debittered soybeans (used to make full
fat soy flour, soy coffee, soy butter, soy cereal). Soybean oil

meal, soybean flour, soy lecithin, crude soybean oil (used
to make fatty acids, alkyd resins. glycerine, core oils, soft
soaps, hard soaps, insecticides, and many non-food products
mentioned above). Refined soybean oil (used to make food
products–vegetable shortening, margarine, salad dressing,
edible oils, frying oils). Address: USA.
1835. Genevois, L. 1942. Un essai de culture d’une série
de variétés de Soyas en Médoc en 1940 et 1941 [A cultural
trial with a series of soybean varieties at Médoc in 1940 and
1941]. Revue Internationale du Soja 2(11):128-31. April.
[Fre]
• Summary: Note: Médoc is a region of France, well known
as a wine growing region, located in the département of
Gironde, on the left bank of the Gironde estuary, north of
Bordeaux.
Table 1 gives the names for French soybean varieties
and a detailed list of characteristics: (1) Brown seeded and
early: Rouest E, Brun Vilno, Brun Chéron, Vilnensis. (2)
Black seeded: Tokio noir, Cayuga, Rouest B, Noir Vah.
(3) Green seeded, greenish yellow, or variegated: Rouest
F (large green), Giant Green, Rouest C (large, greenish
yellow), Rouest D (large, yellow and black). (4) Clear
seeded: Rouest A, Rouest G, Rouest 250, Roumanie 1,
Roumanie 2. Address: Professor of biological chemistry and
plant physiology, faculty of Sciences, Bordeaux, France.
1836. Miege, Em. 1942. La culture et le commerce du Soya
au Maroc [Cultivation and commerce of soya in Morocco].
Revue Internationale des Produits Coloniaux et du Materiel
Colonial 17(187):45-46. April. [Fre]
• Summary: More than 20 soybean varieties have been
tested in the different agricultural experiment centers in the
protectorate of Morocco, being planted either in the spring
or the fall, and grown with or without irrigation. The fall
planting should be abandoned.
In 1933 a number of soybean varieties from Canada
were introduced to the Rabat Station: O.A.C. 211, Manchu,
A.K. [probably A.K. (Harrow)], and Mandarin. These
gave good yields when irrigated. Since 1935 Morocco has
imported large amounts of soy oil. Address: Former Director,
Centre de Recherches Agronomiques du Maroc [Morocco].
1837. Sherman, W.C.; Albrecht, H.R. 1942. Edible soybeans.
Alabama Agricultural Experiment Station, Bulletin No. 255.
16 p. April. [24 ref]
• Summary: Contents: Introduction. Nutritional value:
Protein, fat, minerals, vitamins. Varieties of edible
soybeans. Cultural methods. Shelling, canning, and cooking
recommendations. Soybean recipes: Using green soybeans,
cooked mature soybeans, soybean flour, soybean sprouts.
Literature cited.
“Although soybeans have been an important constituent
of the diet of Oriental peoples since ancient times, interest
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in soybeans for human food has developed in this country
mainly during the last decade... Soybeans are a rich source of
protein, both as fresh green vegetables and as mature seed.”
Green shelled soybeans contain 12.2% protein, which is 63%
more than green lima beans and 30% more than cowpeas.
Mature dry soybeans contain 40.6% protein, which is 2.24
times as much as dry lima beans and 1.9 times as much
as dry cowpeas. Green shelled soybeans contain 0.072%
calcium, which is 2.57 times as much as lima beans or
English peas. Mature dry soybeans contain 0.212% calcium,
which is 3 times as much as dry lima beans, 2.5 times as
much as dry English peas, and 32.5% more than navy beans.
“Fresh green soybeans are a very good source of vitamin A
and are definitely superior to other beans and peas.” Table
4, titled “Yields of dry beans and certain characteristics of
edible soybean varieties tested at Auburn, 1937-1940” (p.
9) lists the varieties by time of maturity: (1) Early–Toku,
Green Giant, Bansei, Jogun, Willomi, Imperial, Emperor.
Midseason–Higan, Funk Delicious, Hokkaido. Late–Easy
Cook, Rokusun, Mammoth Yellow, Tokio, Mamloxi, Delsta,
Biloxi, Kura, Delnoshat, Chame, Mamotan. For each variety
is given: No. of years in test, average yield of dry beans (bu/
acre), color of dried beans, size of green beans, period edible
green beans borne (e.g. late July & early August), quality of
cooked dry beans, and per cent beans soft after cooking.
Recommended varieties include (p. 12): (1) Early:
Emperor, Imperial, Willomi; (2) Midseason: Funk Delicious,
Hokkaido, No. 85560; (3) Late: Cherokee, Delnoshat, Delsta,
Rokusun, Seminole, Tokyo. Early maturing varieties tend to
shatter more than midseason or late varieties.
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Cherokee. Address: 1. Assoc.
Animal Nutritionist; 2. Asst. Agronomist.
1838. Jackman, E.R. 1942. Re: Experiment station results
with soybeans in Oregon. Letter to Eastern Oregon County
Agents, May 20. 5 p. Typed, with signature on letterhead
(photocopy). [4 ref]
• Summary: This internal letter discusses previous soybean
trials by Oregon experiment stations. It begins: “Interest
in this crop has become acute this year due to the wartime
expansion needs and attendant publicity. The crop is not well
adapted to most parts of eastern Oregon, but can be grown
in the Malheur, Hermiston, Milton, and Dalles areas, and
probably in the vicinity of Richland in Baker County.”
The earliest soybean trials in Oregon were conducted at
the Sherman Branch Experiment Station at Moro. According
to a report from M.M. Oveson: “In 1917, four varieties
of soybeans were planted on May 19. The yields of these
plantings were as follows: Early green 11.4 bu/acre, Ito San
10.5, Manchu 10.5, Black Eyebrow 7.8. In 1918 12 varieties
were planted on May 4. These 12 included the 4 mentioned
previously and 8 new varieties. Good stands were obtained,
but rabbits destroyed most of the plants and the trial was

discontinued. In 1941, 35 varieties were seeded on May 6 in
16-foot rows 2 feet apart. The yields from this seeding varied
from 1.4 to 9.6 bushels per acre.” F.P.I. 68488 harvested on
Sept. 22 gave the highest yield, 9.6 bu/acre.
The earliest trials reported from the other stations
were as follows: At the Eastern Oregon Branch Livestock
Experiment Station at Union, soybeans were tested as
a forage and seed crop in 1924, 1936, 1937, and 1941
(according to D.E. Richards).
At the Pendleton Field Station, Pendleton, soybeans
have been grown “for several years, but they just don’t
mature here. We have secured seed yields only once in 8
years of trials; 1941 was a particularly favorable season.”
Manchu yielded 2,116 lb/acre of fodder.
At the Umatilla Branch Experiment Station at Hermiston
(according to H.K. Dean), Soybean nursery trials for forage
were conducted in 1937. The highest yielding variety was
Mukden (2,071 lb/acre), and the average yield of 18 varieties
was 1,395 lb/acre.
Ralph Brooke in Ontario, Malheur County, East Oregon,
reported that 12 varieties were tested for seed in 1937.
Cayuga gave the highest yield, 63.65 bushels, and took 109
days to come to maturity.
Note: Each field station issues its own annual report.
Some old documents are found at the libraries archives
in Corvallis. No publications are mentioned in the letter.
Address: Farm Crops Specialist, Cooperative Extension
Service, Corvallis.
1839. Associated Seed Growers, Inc. 1942. A descriptive
catalog of vegetables (No. 10): Asgrow. New Haven,
Connecticut. 104 p. 23 cm.
• Summary: The section titled “Edible Soybeans (Soja
max)” (p. 19) lists five varieties of edible soybeans sold by
the company, with a brief description of each and the number
of days to green shelled beans: Bansei (90 days), Emperor
(108), Giant Green (77), Hokkaido (98), Willomi (95). The
text and photo are identical to those in the Jan. 1940 edition
(No. 8). Two pages near the end of the catalog discuss
“The Asgrow Germination and Analytical Laboratory, New
Haven, Connecticut,” with three photos. The last page
(unnumbered) is titled “The Asgrow program of research and
breeding.”
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
New Haven, Connecticut.
1840. Robertson, D.W.; Brandon, J.F.; Tucker, R.H. 1942.
Facts about soybeans in Colorado. Colorado State College
Extension Service. D-23. 4 p. May. Colorado Farm Victory
Program.
• Summary: Contents: Introduction. Competing crops.
Yield at the U.S. Dry Land Field Station, Akron, Colorado.
Seedbed preparation. Method of seeding: Irrigated land,

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 862
dry land. Rate of seeding. Date of seeding: Irrigated land,
dry land. Inoculation of seed. Irrigation. Stages to soybean
harvest. Harvesting methods.
“The average yield of soybeans under irrigation [in
Colorado] has been about 1,200 pounds/acre [20 bu/
acre]. In one test under dry-land conditions, soybeans
failed three times in six years. In another [dry-land] test at
Akron, covering the 9-year period between 1933 and 1941,
inclusive, soybeans yielded 169 pounds per acre while pinto
beans averaged 174 pounds... For crushing, Scioto [1,254
lb/acre average irrigated yield at Fort Collins] and Minsoy
[1,142 lb/acre] are the recommended irrigated varieties,
while Manchuria, a brown-saddle variety, may be grown for
feed.”
Note 1. Vegetable varieties were tested but none were
recommended. Note 2. This was also published in 1942
as Miscellaneous Series No. 131. Address: 1. Agronomist,
Colorado Agric. Exp. Station, Fort Collins, Colorado.
1841. Robertson, D.W.; Brandon, J.F.; Tucker, R.H. 1942.
Facts about soybeans in Colorado. Colorado Agricultural
Bulletin, Miscellaneous Series No. 131 No. 131. 3 p. May.
• Summary: Contents: Introduction. Competing crops.
Seedbed preparation. Method seeding: irrigated land, dry
land. Rate of seeding. Date of seeding: irrigated land, dry
land. Inoculation of seed. Irrigation. Stages to harvest
soybeans. Harvesting methods.
“Inoculation of Seed (p. 3): Soybeans should be
inoculated with the soybean strain of legume bacteria before
planting. This is especially necessary if they have not been
grown in the field before. Bacterial cultures may be obtained
from commercial seed companies at a small cost. In treating
soybeans, care should be taken not to soak the beans.
Sprinkling a water mixture of the bacteria on the beans is
advised. If treated this way, they can be planted immediately
without drying.”
Tables: (1) Yield at the U.S. Dry Land Field Station,
Akron, Colorado (1933-1941 and average). Compares Black
Eyebrow soybeans with pinto beans (in pounds per acre).
Soybeans averaged 169 lb; pinto beans 174 lb (1 bushel of
soybeans weighs 60 lb).
(2) Varieties to plant–Yield at Fort Collins, Colorado.
Scioto, Minsoy, Illini, Manchuria, Mukden. For crushing,
Scioto and Minsoy are recommended irrigated varieties.
Address: 1. Agronomist, Colorado Agric. Exp. Station,
Fort Collins, CO; 2. Assoc. Agronomist, Office of Dry
Land Agriculture, U.S.D.A. and Superintendent of the U.S.
Dry Land Field Station, Akron, Colorado; 3. Extension
Agronomist, Extension Service, U.S.D.A., Colorado State
College, Fort Collins, Colorado.
1842. Walls, E.P. 1942. Yield and quality tests of edible
soybeans grown for canning in Maryland. Proceedings of the
American Society for Horticultural Science 40:441-44. May.

Summarized in Soybean Digest, April 1945.
• Summary: Yields are given for 10 varieties of edible
soybeans in pounds per acre of unshelled pods and shelled
beans for 1940 and 1941. The varieties (listed from early to
late) are Sousei, Giant Green, Bansei, Toku, Jogun, Higan,
Hokkaido, Emperor, Willomi, Imperial. In 1940 three
varieties gave yields of shelled beans greater than 2,000 lb/
acre: Higan 2,668, Imperial 2,264, and Emperor 2,119. In
1941 three varieties gave yields of shelled beans greater than
5,000 lb/acre: Bansei 5,474, Willomi 5,551, and Toku 5,068.
The days from planting to harvest ranged from 99 for Sousei
and Giant Green, to 112-119 for Imperial. In 1940 the best
overall scores (color, character of liquor, flavor, maturity;
low number is best) were attained by Emperor (1.55), Bansei
(1.85), and Higan (1.99). In 1941 the best scores were
attained by Emperor (1.750) and Willomi (1.904). Address:
Univ. of Maryland, College Park, MD.
1843. Walls, E.P. 1942. Edible soybeans–An important
food crop. Peninsula Horticultural Society, Transactions
[Delaware] 32(5):83-85.
• Summary: Discusses field and canning trials made by the
Maryland Agricultural Experiment Station.
“In 1939 canners and growers began making inquiries
of the University of Maryland Agricultural Station, about
the possibilities of this legume [green vegetable soybeans]
as a canning crop. Growers wanted to know the method of
culture and harvesting and how late they might be planted in
order to make a crop. Canners were concerned about the best
varieties for canning, how they should be handled after they
were delivered to the factory, and the best method of cannery
procedure in order to produce an acceptable canned product.
“In order to answer these questions and others that might
arise, the Department of Horticulture made field and canning
trials with this crop a part of the canning crops program for
1940 and these investigations have continued since that time.
“The data secured from field trials in 1940 and 1941 are
presented in Table I.” The following varieties were tested:
Sousei, Giant Green, Bansei, Toku, Jogun, Higan, Hokkaido,
Emperor, Willomi, and Imperial.
Table I gives the yield (in pounds per acre) of the
unshelled pods and the shelled beans for each variety in 1940
and 1941 (Willomi and Bansei were highest in shelled beans
in 1941 with 5451 and 5474 lb/acre respectively), the per
cent of beans to pods by weight for each variety in 1940 and
1941 (the highest percentage was 64% for Giant Green in
1941), and the days from planting to harvest for each variety
in 1940 and 1941 (the range was 99 to 119 days with Sousei
and Giant Green both requiring only 99 days).
“No well-recognized canning procedure has been
established with this crop. The Research Department of the
American Can Company water wash at about 190º F; hand
pick to remove any extraneous material, and any broken
or overmature beans; blanch for 10 minutes at 190ºF; on
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removal from the blanch wash with luke warm water and fill
into cans; add salt brine, 25 lbs., salt to 100 gals. water, at or
near the boiling point; close cans immediately and process
40 minutes at 240ºF. for No. 1 cans and cool promptly.
“Each year, after the beans had been canned a sufficient
time to allow them to ‘set up’ in the can, a group of judges,
including food technologists, licensed Federal graders,
canners and others working in the industry, met and critically
examined and scored the samples for color, character of
liquor, flavor, and maturity.
“The average score for all judges for all items showed
that Emperor was significantly higher in quality in 1940 than
any other variety. In 1941 it again ranked highest in quality
but was not significantly better than Giant Green, Toku,
Jogun, Higan, Hokkaido, or Willomi.”
The factor of character of liquor is a very important
item in evaluating the quality of canned samples of this
product. There is a marked tendency for the liquor to ‘jell’
after the cans have stood for a time. This makes a very
unattractive product. In 1940, Bansei, Toku, and Giant Green
each received higher score for this item than did Emperor,
but in 1941 samples, Emperor exceeded all other varieties in
this respect.
“Observation has led to the belief that ‘jelling’ is closely
associated with maturity, and this can be largely avoided
by harvesting the beans at the stage just before any white
or yellow beans have made their appearance. The crops for
these two years were grown on a sandy loam soil, in rows
3 feet apart and plants 4 inches apart in the row. Planting
dates were May 29 and May 26. A 5-10-5 [NPK] fertilizer
was applied in bands on each side of the row at the rate of
650 pounds per acre. The stage of maturity at harvest was
as nearly the same as careful field inspection could make it.
The method of harvesting consisted of pulling entire plants,
removing the pods by hand, and shelling these in a pea
huller.
“In 1942 the field trials were expanded to include
several different planting dates and a comparison of row
culture with that of drilling the beans with a grain drill.
These experiments were conducted at the Ridgely SubStation and a complete report will be made after the canned
samples have been graded. There are several facts that have
been learned from these trials: viz., soybeans may be hulled
in a pea viner, by proper regulation of speed; yields are lower
from drilled plots; it is possible to sow this crop after peas
and have it mature. Soybeans of the varieties included in
these tests planted on July 7, matured before frost at Ridgely,
but yields were not as high as from earlier plantings.
“While there are varietal differences, the average protein
content is about 40 percent and the average fat content about
20 percent. With their high nutritional and caloric value and
adequate quantities of essential minerals, soybeans will no
doubt become a valuable and economical supplement to the
diet, as soon as they are better known.” Address: Prof. of

Canning Crops, Univ. of Maryland, College Park, MD.
1844. Toole, Eben H. 1942. 2000 years of seed research:
What manner of thing is this we sell so glibly? Seed World
51(11):92-94, 96, 98. June 5.
• Summary: An excellent historical overview. Development
of the organized study of seed quality is usually credited to F.
Knobbe of Saxony (now in Germany) starting in 1869.
In 1876, Dr. E.H. Jenkins of Connecticut became
the first person in the United States to take an interest in
problems of seed quality; he had recently returned from
graduate study in Germany. “Within the next three years,
W.J. Beale of Michigan, G.L. Goodale of Massachusetts,
and A.R. Ledoux of North Carolina had published on seed
testing.” During the next 20 years (1880-1900), interest in
studying the quality of seed for planting spread to many
of the U.S. state agricultural experiment stations and
agricultural (Land-Grant) colleges.
In 1894 a “Seed Laboratory” was established in the
USDA with Gilbert H. Hicks in charge. Mr. Hicks was a
student of W.J. Beal at the Michigan Agricultural College.
In 1896 a committee of the Association of American
Agricultural Colleges and Experiment Stations was
appointed to “devise and adopt a standard form of seed
testing apparatus and methods of procedure for use in all
American stations.”
In Feb. 1897 the work of this committee resulted in
the first American rules for seed testing, first published that
month as Circular 34, Office of Experiment Stations.
In 1898, upon the death of Mr. Hicks, Dr. A.J. Pieters
was placed in charge of the Seed Laboratory. In 1902 Dr.
Pieters turned his entire attention to Congressional Seed
Distribution; he was replaced as head of the Seed Laboratory
by Mr. Edgar Brown. Discusses the work of many other
pioneers in the field, with emphasis on USDA’s work.
Under the bold title “Germination in greenhouse
in 6 days of soybean seed stored for 8 years in different
controlled condition” five photos show the germination of
Mammoth Yellow and Otootan soybeans in shallow wooden
trays. For example the top photo shows four such trays of
Mammoth Yellow Soybean seed stored at 8.9% moisture
as follows: (1) Front left, stored at 20ºC (68ºF): No seeds
have germinated. (2) Front right, stored at 10ºC (50ºF): Most
seeds have germinated. (3) Back left, stored at 2ºC (35ºF):
Almost all seeds have germinated. (4) Back right, stored at
-10ºC (14ºF): All seeds appear to have germinated and the
seedlings are the tallest of those in all the trays.
The next to top photo shows much the same thing except
that the seeds were stored at 13-14% moisture, so only the
seeds stored at the two coldest temperatures germinated at
all. Address: Physiologist, Bureau of Plant Industry, USDA.
1845. Dannen, Dwight L. 1942. Soys win on new front.
Soybean Digest. June. p. 6-7.
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• Summary: “This is another success story of the soybean.
With the national goal for this crop 54 percent over last
year’s all time high, the goal in normally dry Kansas is
166 percent more than a year ago. Even though this is only
125,000 acres it is four times more than was produced in
Kansas in 1940. All of this is new acreage of a new cash crop
on a new front and will be in the eastern third of Kansas. The
southeastern corner of Nebraska and northwestern Missouri
are not far behind. Soybean acreages here will run up
tremendous increases in the coming growing season.
“Credit to Soder: There are many reasons for this
phenomenally rapid spread of soybeans south and west of
the corn belt. For example, a young man from Iowa, Keats
E. Soder, now Agricultural Agent for the Rock Island Lines
at Kansas City, believed soybeans would compare favorably
with other crops farther west if given fair trials and proper
production methods and varieties. Starting three years ago
he called on the agricultural college authorities to seek their
assistance in promoting an acreage of soybeans.
“In order to secure farm yield figures, cooperative
combine yield tests were instituted in 10 counties in the
states of Kansas and Nebraska with the Dannen Soybean
Mill at St. Joseph, Missouri, furnishing seed of five principal
suitable varieties to plant the test plots of one-half acre.
These were so successful they were expanded to 30 tests last
year in Kansas, Missouri and Nebraska.
“Meetings Booked: Farmer meetings were held with
county agents, college extension specialists, and soybean
processors in the counties and communities along the Rock
Island from Omaha to Fairbury, from Trenton to Kansas City
and St. Joseph, and from Troy to Clay Center and Wichita.
The crops specialists didn’t promise sudden riches to farmers
raising soybeans nor recommend them for hillsides, nor
to build up worn out land. They did say they would fit any
rotation, were resistant to chinch bugs which were a major
menace in eastern Kansas and southeastern Nebraska, would
often make a crop when other cash crops failed entirely,
would enable a farmer to keep his eggs in more than one
basket, were more profitable than many so-called cash crops,
and would give the farmer a chance to raise his own protein
supplement. Then as wheat was lost by Hessian fly, or not
planted at all due to acreage control or an unusually wet fall,
new opportunities showed up. Finally, June rains and floods
ruined a lot of corn late in June and this could be replanted to
soybeans long after it was too late to plant corn.
“Agents Assist: A great many farmers along the Rock
Island in Nebraska, Missouri, and eastern Kansas have
listened to this soybean story in the last three years. College
men and county agents, realizing soybeans were spreading,
willingly boosted soybeans for bottom land and for gumbo
soils. They agreed that yellow beans, as dual purpose beans,
were better for the farmer than black or brown beans which
are not wanted by processors and hence could be used only
for hay. Their principal concern was to keep beans off slopes

in order to prevent erosion. At every meeting this faculty of
the soybean to improve soil tilth was given greatest possible
emphasis. Naturally the railroads expect to run a long time,
and to destroy the soil would be very short sighted.
“As a result of these meetings, publicity and the
combine test plots, and before the recent rise in prices,
Kansas in 1941 produced 80% more beans for grain than in
1940, Nebraska increased its production 500%, and Missouri
70%. Unrestricted use of soybeans for grain as a soilconserving crop and the high price last fall were also potent
factors in the increase in harvested acres last year.
“Railway Men Help: Again this spring the Rock Island
Agricultural Department has cooperated with other agencies
in publicizing and popularizing soybeans by organizing and
holding 46 county-wide soybean clinics in northwestern
Missouri, southeastern Nebraska, and northeastern Kansas.
Mr. Soder had the assistance of agricultural agents for two
other interested railroads, Harold W. Benn, Union Pacific
Railroad, Omaha, and S.J. Oberhauser, Milwaukee Railroad,
Minneapolis [Minnesota]. Others who cooperated are E.A.
Cleavinger, Extension Agronomist, Kansas State College,
Manhattan; G.T. Webster, Assistant Extension Agronomist,
University of Nebraska, College of Agriculture, Lincoln; and
J. Ross Fleetwood, Extension Crops Specialist, University
of Missouri, Columbia. Soybean mills sending out their men
on these meetings to help boost local production of the crop
they process were the Dannen Grain & Milling Company,
St. Joseph; Allied Mills, Omaha; and the Pete Marr Soybean
Mill, Fremont, Nebraska.
“The total attendance at this spring’s meetings was
3200. The strong interest is evidence that the quota will be
met in Kansas, and that Nebraska and Missouri will follow
close behind. The guaranteed price of $1.60 per bushel on
the farm, and the prospects of continued high prices all are
helping build interest in growing soybeans west of the corn
belt. Meeting Plan
“All of the meetings follow a general plan in which the
local county extension agent acts as chairman; the college
extension agronomist gives authoritative information on
cultural practices, recommends adapted varieties, principally
Dunfield and Illini, and warns against possible losses from
weeds and erosion; a representative of the nearest soybean
mill describes soybean grades, processing methods, and
production and price trends; Union Pacific and Milwaukee
Railroad agricultural representatives describe soybean
products and wartime uses for oil and meal; and Soder
representing the Rock Island Lines shows colored slides
illustrating various phases of soybean history, production,
feeding, and uses. This program is planned so that a complete
story of soybean production is given and the questions in the
minds of new growers are answered.
“All goals are being over-subscribed. The only limiting
factor will be availability of satisfactory seed. Results prove
that soybeans are meeting new successes yearly on the
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western front. Now it truly can be said–’Soybeans Rocket
West.’”
A portrait photo shows Dwight L. Dannen. Address:
Dannen Soybean Mill, St. Joseph, Missouri.
1846. Laumont, Pierre; Dauphin, M. 1942. Conseils
pratiques sur la culture du soya en Algérie [Practical advice
on soybean cultivation in Algeria]. Revue Internationale des
Produits Coloniaux et du Materiel Colonial 17(188):77-80.
May/June. [2 footnotes. Fre]
• Summary: Contents: Introduction. Cultivation of soybeans
for seeds. Regulations in Algeria. Cultivation of soybeans
for forage (best varieties: Wisconsin Early Black, Virginia,
Haberlandt, Palmetto, Monetta; plant alone or with maize–30
kg maize + 60 kg soya). Sources of seeds and information in
Algeria. Address: 1. Professor; 2. Assistant (Préparateur):
Both: of Agriculture at the Institut Agricole d’Algérie
[Algeria].
1847. Plagge, H.H.; Lowe, Belle. 1942. Preservation of
fruits and vegetables by freezing in refrigerated locker
plants. Bulletin P. Iowa State College Ames: Agricultural
Experiment Station–Agricultural Extension Service P46. p.
486-528. June. New series. See p. 488-95, 498-99, 502.
• Summary: Figures show: 1 (p. 490) “showing equipment
for preparing vegetables and fruits,” includes: “11. Hand
sheller for peas, lima beans and soybeans.” 2. “Two types of
pea shellers which have been found very useful for shelling
peas, lima beans, and vegetable soybeans.”
Table 1, “Varieties of vegetables recommended for
freezing preservation in locker storages in Iowa” (p. 491)
includes vegetable soybeans [green] of the varieties Bensei
[sic, Bansei], Higan, Hokkaido, Willomi.
Page 492: “Vegetable soybeans are of special interest,
because they are regarded as being good sources of protein
and certain of the B vitamins. They are adapted to Iowa
conditions, yield well, and the frozen product is excellent.”
Table 2, “Directions for the selection of vegetables...”
states for “Vegetable soybeans” (p. 495): “Maturity: Pick
when pods are fairly well rounded, but while still a bright
green. Yellowish pods indicate a too-mature condition.
Condition: Condition best when frozen the same day of
harvest. Can be handled like lima beans. Quality: Quality
determined as for lima beans. Discard moldy and damaged
pods and those changed from green to yellow.”
Table 3, “Summary of procedures for preparing
vegetables before scalding” states for vegetable soybeans
(p. 498-99): “Washing: Wash pods under strong spray of
water. Rinse thoroughly and drain in colanders. Sorting:
Sort out pods that are moldy, over-mature, or under-mature.
Trimming, cutting: Not required. Other procedures: Shell
with pea sheller. Seeds require several rinsings and some
agitation to remove loosely attached membranes.”
Page 525: The tissues of vegetables “containing

considerable starch, such as peas, lima beans, soybeans and
corn” are not altered, and the vegetables do not shrink upon
freezing.
Table 9, “Directions for cooking and serving frozen
fruits and vegetables” (p. 527). “Thaw: In container. Cooking
may be started before defrosting is complete. To serve raw:
Do not serve raw. Cook: In as short a time as possible. Use
little water. If water remains after cooking, use it in sauces
or soups. It contains soluble vitamins, minerals and other
nutrients.”
Note (2008): Blanched, frozen vegetable soybeans
should be cooked longer than most vegetables to inactivate
trypsin inhibitors, and in more water to get rid of flatulence
factors. Bring to a boil in lightly salted water and simmer for
5-7 minutes. Address: [Ames, Iowa].
1848. Plagge, H.H.; Lowe, Belle. 1942. Frozen fruit and
vegetable research indicates desirable new products for
lockers. Ice and Refrigeration (Industrial Refrigeration)
102:357-61. June. [5 ref]
• Summary: Four varieties of vegetable soybeans were
selected from a list of recommended varieties for midwestern
states: Bansei, Willomi, Hokkaido, and Higan. All were
planted in rich garden loam on May 10. The maturing dates
were 3-4 days apart, beginning on Sept. 12 and ending Sept.
22. All varieties yielded well. The method of harvesting,
cleaning, shelling and the scalding procedure was similar
to that of lima beans, except that after shelling, several
thorough rinsings with a slight amount of agitation was
required to remove loosely attached seed membranes.
The seeds were harvested while the pods were still a full
green, after they became somewhat rounded and before seeds
became hard. Wash the pods, and hull out the seed using a
small, mechanical hand pea sheller. After several rinsings
and agitation to remove the loosely attached membranes,
blanch the seeds in boiling water for 2 minutes. Cool, pack in
a moisture-vapor-proof container, and freeze.
“Appearance: Beans are an attractive uniform bright
green, slightly speckled with the medium tan colored scar of
the seeds. Average color better than lima beans.
“Texture: Excellent. Firm yet very tender. Characteristic,
moist, not mealy. Different consistency than lima and other
bean textures.
“Flavor: Rich; full; characteristic; satisfying; sweet;
mild; very desirable. Favored by many.” Address: Iowa
Agric. Exp. Station, Ames, Iowa.
1849. Stevenson, Trueman M. 1942. Soy has a future in
Canada–more production needed. Food in Canada 2(6):7-8,
10-11. June.
• Summary: In this 3rd and last article in the series,
“the soybean situation in Canada, particularly regarding
production and consumption of Soy is discussed,”
Contents: Introduction. Tables: (1) “Estimated soybean
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acreages in Ontario for the years 1935-1941.” Acreage
increased very slowly from 9,274 acres in 1935, to a peak of
11,272 acres in 1936, falling to 10,900 acres in 1941.
(2) “Soybean acreages in Ontario–1941” 65% of the
acreage is in southern Ontario, 16% in western Ontario, 7%
in eastern Ontario, and 1% in northern Ontario.
Composition of soybean seed grown at various
experiment stations in Canada:
Brandon, Mannitoba: 42.5% protein, 19.8% oil.
Lethbridge, Alberta: 41.6% protein, 17.6% oil.
Agassiz, British Columbia: 38.0% protein, 19.1% oil.
Harrow, Ontario: 42.1% protein, 19.1% oil.
Ottawa, Ontario: 36.9% protein, 20.6% oil.
Lennoxville, Quebec: 35.7% protein, 22.9% oil.
Nappan, Nova Scotia: 36.5%, 19.9% oil.
By comparison: Illinois: 43.36% protein, 18.52% oil.
Consumption of soybeans in Canada (production has
been slow to increase because the “prices of imported
soybeans and soybean products have been low, and Canadian
farmers have turned their attention to other crops which
promised them greater net returns”). Adapted varieties
essential to successful production.
This article begins (p. 7): “The soybean cannot, by any
means, be considered a newcomer among our crop plants.
It has been under test at agricultural experiment stations in
Canada for almost fifty years. It has been grown in a small
way by thousands of Canadian farmers for several years, yet
in 1941 the estimated area devoted to soybean production in
Canada was only 12,000 acres.”

Page 10: A full-page chart shows some of the most
common uses of soybeans and certain soybean products.
Page 11. Two maps of Ontario showing climatic zones
for soybeans. Varietal zones for Ontario. Varieties suited to
different zones.
“Zone 1 [warmest, southernmost]–A.K. (Harrow), in
most areas. O.A.C. No. 211, or possibly Mandarin (Ottawa)
where earlier maturity is required.
“Zone 2–O.A.C. No. 211 or Mandarin (Ottawa), in most
areas. A. K. (Harrow), only in favoured locations.
“Zone 3–Mandarin (Ottawa), in most areas. O.A.C. No.
211 in favoured locations.
“Zone 4–Mandarin (Ottawa) in favoured areas. Kabott
or Goldsoy where earlier maturity is required.
“Zone 5–Pagoda or Kabott in favoured areas.
Production not difficult. Use as livestock feed. Soybeans
in human nutrition. Mineral content of soy.
A half-page photo shows: “One of the soybean
breeding nurseries at the Division of Forage Plants, Central
Experimental Farm, Ottawa. In these nurseries hundreds of
new selections, hybrids and foreign varieties are tested yearly
to determine varieties suitable for Canadian production.”
Address: PhD, Dominion Agrostologist.
1850. Winter, J.D. 1942. Quality in frozen fruits and
vegetables. Minnesota Agricultural Experiment Station,
Bulletin No. 362. 24 p. June. See p. 7, 23-24.
• Summary: Page 7 notes that the following varieties of
soybeans “(vegetable type)” were adapted to preservation by
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freezing. Good to very good: Emperor, Giant Green, Sousei.
Fair to good: Etum, Hokkaido, Tastee, and Waseda. Poor to
fair: Early selection, Fuji, Hakote, Suru, Toku, and Willomi.
Each variety was harvested in 1941.
Page 23 states: “Soybeans (Vegetable type)–Soybeans
are difficult to shell unless first scalded in the pod for
five minutes, then chilled. Scald the shelled beans for an
additional minute, then cool and pack into containers.”
1851. USDA Bureau of Plant Industry. Div. of Forage
Crops and Diseases. 1942. Firms manufacturing or
handling soybean food products. Washington, DC. 3 p. July.
Mimeographed unpublished manuscript.
• Summary: The companies are listed alphabetically
by state, and within state by city. Numbered codes after
each company, keyed to a list of 35 soyfood types in the
back, explain which foods are made by each company.
Unfortunately, it is not clear from this list which companies
are manufacturers and which are “handlers” (retailers or
distributors).
California: Arlington (Loma Linda Foods), Berkeley
(Golden Gate Food Products Co.), Glendale (Hygenic
[Hygienic?] Food Co.), Los Angeles (El Molino Mills, Mrs.
Hauser’s Soya Foods Co. {4617 Melrose Ave.}, Kevo Co.,
Klein Soup Co.), San Francisco (Radcliffe Soya Products
{146 Fillmore St.}), Santa Cruz (Daglish Health Food
Service). Delaware: Milton (Draper Canning Co.). Illinois:
Bloomington (Funk Bros. Seed Co.), Chicago (Allied Mills,
Armour & Co., Dewey Food Products Inc., Dietetic Supply
House, Durkee Famous Foods, Fearn Soya Foods Co. {355
W. Ontario St.}, Glidden Co., Great China Foods Co.,
Griffith Laboratories {1415 W. 37th St.; handles soy flour
and grits}, John F. Jelke Co., Soybean Products Co. {210
N. Carpenter St.}, Swift & Co.), Decatur (Spencer Kellogg
and Sons, A.E. Staley Manufacturing Co.), Elgin (B.S.
Pearsall Butter Co.), Urbana (Prehn’s Health Food Store).
Indiana: Columbia City (Oriental Show-You Co.), Decatur
(Central Soya Co.), Indianapolis (Standard Margarine
Co.). Iowa: Des Moines (Soy Products Co.). Maryland:
Baltimore (J.H. Filbert, Inc., The Wm. Schluderberg–T.J.
Kurdle Co.), Takoma Park (Hillcrest Health Products Co.).
Massachusetts: Boston (Prince Macaroni Co.), Newton
Centre (W.L. Cummings & Co.). Michigan: Battle Creek
(Battle Creek Food Co.), Detroit (Shedd Products Co.).
Minnesota: Minneapolis (Archer-Daniels-Midland Co.).
Missouri: Kansas City (Harrow-Taylor Butter Co.), St. Louis
(Blanton Co.). New Jersey: Vineland (George A. Mitchell).
New York: Brooklyn (Agash Refining Corp., Cosmo Packing
Co., Soy-Malt Co. {234-A Marion St.}), Elmhurst, Long
Island (American Lecithin Co.), Glandale, Long Island
(Beskor, Inc. Note: As of May 1997 there is no place named
“Glandale”–or “Glendale”–on Long Island), New York City
(Barrett & Eastwood, Borden Company, Enco Chemical
Corporation, Franklin Mills Co., National Biscuit Co., Soya

Corporation of America {Rockefeller Plaza}, Stein, Hall &
Co.), Rochester (Vegetable Products Co.). North Carolina:
Asheville (Judd’s Health Foods), Lexington (Vitro Nu Foods
Corp.). Ohio: Cincinnati (The Churngold Corp., Miami
Butterine Co.), Circleville (Winoor Canning Co.), Cleveland
(Barton Nut & Candy Co., Pfaffman Egg & Noodle Co.),
Columbus (Capital City Products Co.), Greenville (O’Brien
Milling Co.), Mount Vernon (International Nutrition
Laboratory [Dr. Harry Miller]), Worthington (Special Foods,
Inc.). Pennsylvania: Paoli (Great Valley Mills), Philadelphia
(J.S. Ivins’ Son, Inc., C.F. Simonin & Sons, Tastee Soy
Foods), Williamsport (Penna Soya Products Co.). Tennessee:
Madison College (Madison Foods). Wisconsin: Hortonville
(Fox Valley Canning Co.), Oostburg (Oostburg Canning
Co.), Owen (Owen Canning Co.).
The soy food types are: “1. Albumin or protein. 2.
Beans–baked. 3. Beans–canned green. 4. Beans–roasted.
5. Breakfast foods. 6. Butter–soy. 7. Candies. 8. Chips or
meats. 9. Chocolate. 10. Chocolate and other beverages. 11.
Coffee substitute. 12. Crackers, wafers, cookies, puddings,
etc. 13. Curd or cheese. 14. Diabetic foods. 15. Flakes.
16. Flavorings. 17. Flour. 18. Flour–prepared. 19. Grits.
20. Health foods. 21. Ice cream powder. 22. Infant foods.
23. Lecithin. 24. Macaroni products. 25. Malted products.
26. Meat-like products. 27. Milk. 28. Molasses–bean. 29.
Oil. 30. Puffs. 31. Sauce. 32. Shortening. 33. Soups. 34.
Soybeans. 35. Spreads–sandwich. 36. Toast.”
Note: This is the earliest document seen (Dec. 2015) that
mentions Griffith Laboratories. Address: Washington, DC.
1852. Moser, G. 1942. Autour de la lutte pour le soya en
Suisse [About the battle for the soybean in Switzerland].
Revue Internationale du Soja 2(13):201-05. July/Aug. [Fre]
• Summary: Dr. Fritz Wahlen, a well known Swiss poet,
says many of his trials with soybeans in Switzerland have
succeeded. But G. Moser says the yields are too low. Since
the War began, there have been debates concerning both the
cultivation and utilization of soybeans in Switzerland.
Results of trials made in Switzerland: The other
experimental stations, not having sufficient information of
their findings, I only speak of results recorded in 1941 as part
of the action for the increase in vegetable cultivation by the
labor camp affiliated to Hospices Civils de Basel. (Editor’s
note: They are volunteers who, after their day and at the
end of week to “plant their garden.” In Switzerland, almost
all industrial enterprises and others now encourage their
employees to contribute to the realization of Dr. Wahlen’s
program). A field of about 80 ares (1 are = 100 square
meters; 1 hectare = 100 ares) has given us about 1,600 kg of
soybean seeds. On average we have obtained 20 kg of seeds
per 100 square meters, but the best of our varieties–the early
yellow [Early Yellow] soybean–has yielded, on average 22
kg per 100 square meters.
The Clinic of Internal Medicine of the Faculty of
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Medicine at Basel has analysed soybean seeds; here is the
nutritional analysis they found (in %). A table (p. 203)
shows: proteins 36%, lipids 20%, carbohydrates (glucides)
29%, mineral salts 4.5%, vitamins, and water 10%.
These figures correspond to what we know of Asian
varieties.
A second table (p. 204) gives the nutrients available
from the following crops, based on their actual average
yields in Switzerland: Potatoes, wheat, green haricot beans,
peas, and dry soybean seeds (20 kg/are). Our little table is
instructive and edifying. The soybeans are #2 in calories
(after potatoes), #1 in both protein and lipids (vegetable oil).
Address: Administrator of the Civilian Hospices in Basel,
Switzerland.

received different numbers of photoinductive cycles.
Address: Hull Botanical Lab., Univ. of Chicago, Chicago,
Illinois.
1855. Bordas, Jean. 1942. Résultats des essais de culture du
soya en 1941 [Results of soybean cultural trials in 1941].
Revue Internationale du Soja 2(14):258-61. Sept/Oct. [Fre]
• Summary: This is a communication to the Academy of
Agriculture presented by Mr. Albert Demolon on 11 Feb.
1942.
This trials were conducted in southern France (le Midi
de la France). A table shows the names of the varieties tested
at the Avignon station with the yield (in kg/ha) and the days
to maturity. The varieties tested were: Hatto jaune L.D.
[Hahto jaune], Mandarin Canada [Mandarin (Ottawa)], Tokio
noir no. 5, Tokio rouge no. 105, Tokio jaune no. 10, Tokio
saumon no. 1, Mandchou (Station d’Avignon; under trial
since 1934), Tokio jaune no. 10 bis, Hatto noir no. 6, Tokio
jaune no. 40.
The highest yielders were: (1) Mandchou (Station
d’Avignon) 2,200 kg/ha, 122 days. (2) Tokio jaune no. 10 bis
1,700 kg/ha, 130 days.
The days to maturity ranged from 98 days to 140 days.
Address: Director, Station of Agronomy and Plant Pathology,
Avignon.

1853. Sprague, Roderick. 1942. Soybean diseases in Western
North Dakota. Plant Disease Reporter (USDA) 26(17):382.
Sept. 15.
• Summary: “In local gardens the edible [soybean] variety
Sioux is subject to bacterial blight (‘rust’) (Bacterium
[Phytomonas] phaseoli), apparently the same form which
was so very destructive on snap beans this year. In order
to obtain yields of green shell beans from soybean, early
seeding is employed and bacterial blight as well as dampingoff are serious factors in obtaining stands, particularly when
cold wet weather prevails, as it did this year. Fusarium scirpi
var. acuminatum and Pythium debaryanum were frequent
isolates from garden and field soybeans at Mandan and
McCanna [Mccanna], North Dakota, but did not appear to
be doing much damage other than adding to pre-emergence
injury at Mandan. Field soybeans seeded June 1 at McCanna
appeared very healthy on August 12, but obviously would
never mature seed. Much needs to be learned about seedling
troubles and their effect on time-of-seeding for this area.
(Roderick Sprague, Division of Cereal Crops and Diseases.
Northern Great Plains Field Station, Mandan, North Dakota.
August 20).”
Issued by The Plant Disease Survey, Division of
Mycology and Disease Survey, Bureau of Plant Industry,
Agricultural Research Administration, USDA. Address: Div.
of Cereal Crops and Diseases, Northern Great Plains Field
Station, Mandan, North Dakota.

1856. Burkholder, Paul R.; McVeigh, Ilda. 1942. The
increase of B vitamins in germinating seeds. Proceedings of
the National Academy of Sciences, USA 28(10):440-46. Oct.
[13 ref]
• Summary: Investigation with ten kinds of plants, including
soybeans. Bansei soybeans showed the following changes
in vitamins after 5 days germination in sand cultures:
riboflavin increased 4.5 fold, niacin increased 1.8 fold,
thiamine decreased 10%, biotin increased 3.2 fold. It should
be stressed that “the increased stores of B vitamins can
be largely retained during the process of dehydrating the
sprouted materials. If the value of germinated seeds is to be
judged by their vitamin content, it appears that the common
use of sprouted seeds in the diets of oriental peoples rests on
a sound nutritional basis.” Address: Osborn Botanical Lab.,
Yale Univ., New Haven, Connecticut.

1854. Nielsen, Chester S. 1942. Effects of photoperiod on
microsporogenesis in Biloxi soybean. Botanical Gazette
104(1):99-106. Sept. Based on his 1942 PhD thesis, Univ. of
Chicago. [9 ref]
• Summary: Previous studies suggest that some type of
cytological disturbance might be associated with the length
of the photoperiod the plants were subjected to, subsequent
to photoperiodic induction.
This paper deals with this and was undertaken to
determine the effect of various light and dark treatments on
microsporogenesis in Biloxi soybeans which had previously

1857. Stouffer, Lloyd. 1942. Development of soybean fiber
by Ford. Rayon Textile Monthly 23(11):640-52. Nov. [5 ref]
• Summary: This article was “Exclusively contributed
and approved by Ford Motor Co.” Contents: Introduction.
Permanent crimp gives resiliency. Soybean yarn only
used by Ford. Goes at present into army goods. Strength
increased. Fiber production process. Dyeing of soybean fiber.
May license process later. Mandarin soybean best suited
[to making soybean fiber]. More technical process details.
Extraction of protein. Dissolving the protein. Spinning the
solution. Spin, harden and aftertreatment continuous. Has
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fixed permanent crimp. “Production of soybean textile
fiber and yarn by the Ford Motor Co. has progressed from
the experimental phase and is shortly to be placed on a
volume basis in a large plant near the River Rouge Works,
air-conditioned and elaborately outfitted with large-scale
machinery. Output of the synthetic fiber–the first successful
textile filament to be derived from a vegetable protein
source–is already around 1,000 pounds a day in the pilot
plant, which has been in operation since early 1941, and will
reach 5,000 pounds a day in the new plant.
“Immediate operation of the big plant is assured by the
recent granting of A-1-a priorities for equipment needed
to complete the air-conditioning system, which will hold
humidity constant and temperatures within the remarkably
close range of plus or minus one degree.
“The machinery in the new plant was designed and built
by Ford engineers... Aside from the development of largescale facilities, the most important developments since this
fiber was last reported on are the increase in its strength to
well above 80 per cent of that of virgin wool, and the very
recent discovery by Ford technicians of a secret means of
putting into the fiber, at will, a permanent crimp which gives
it approximately the resiliency of wool.”
“Ford’s production of soybean fiber was originally
intended only for the company’s own use in its automobile
upholstery materials, and it is expected that when auto output
is resumed after the war the entire 5,000-pounds-per-day
output of the new plant will be consumed in this way.
“The secret of the present development under wartime
priorities, however, is the shipping problem of the country’s
wool supply, 35 per cent of which is normally imported.
After Pearl Harbor, the War Production Board deemed the
possibilities of the soybean fiber as a “wool substitute”
sufficiently important to justify high priorities to add new
equipment to the soybean fiber plant.
“The bulk of the present and future output of Ford
soybean fiber yarn is going into textile products for the
armed services. Although details of these uses cannot be
disclosed, it is indicated that principal uses so far are in
[army] blankets, overcoatings and experimentally in some
uniform suitings in place of wool. Thanks to the newly
discovered crimp, the fiber is being used as high as 100 per
cent in heavy fleece materials, and is said by Mr. Boyer
to be slightly warmer than pure wool. In several cases,
soybean fiber is blended 50 per cent with wool, or with wool
and rayon; and in suiting materials it has been found most
satisfactory with a 25 per cent content.”
“Mr. Boyer’s chemists have developed their own method
for dying soybean fiber” They have found that it takes the
dye better than virgin wool. The Mandarin soybean variety
has been found to give the best fiber; for uniformity in the
fiber processing, it has been found necessary to closely
control the analysis and fertilization of the soil in which the
soybeans are grown. Ford alone now consumes the product

of 30,000 acres of soybeans yearly.
Photos show: (1) Robert A. Boyer, Research Chief of
Ford Motor Co., examining a “spool of soybean roving.” (2)
A large cylindrical machine use for dewatering the protein
curd in soybean fiber manufacture. (3) Finish Centrifuges
(eight in a row) for extracting soybean fiber. (4) Warping
equipment using large yarn spools. (5) Longitudinal
and cross-sectional views of soybean fibers (700 x
magnification). (6) Control Testing Laboratory for soybean
fiber manufacture.
Note: This is the earliest English-language document
seen (Nov. 2017) that uses the term “soybean fiber yarn” to
refer to spun soy protein fiber used like a textile fiber (such
as wool).
1858. Associated Seed Growers, Inc. 1942. A descriptive
catalog of vegetables for canning and quick freezing (No.
11): Asgrow. New Haven, Connecticut. 52 p. 23 cm.
• Summary: The section titled “Edible Soybeans (Soja
max)” (p. 11) lists five varieties of edible soybeans sold by
the company, with a brief description of each and the number
of days to green shelled beans: Bansei (90 days), Emperor
(108), Giant Green (77), Hokkaido (98), Willomi (95). The
text at the top of the page is the same as that in Descriptive
Catalog No. 9 (published in Jan. 1941). The photo is
different; it is larger and shows numerous soybeans in their
pods on plants in a field.
Pages 48-49 near the end of the catalog discuss “The
Asgrow Germination and Analytical Laboratory, New
Haven, Connecticut,” with three photos. On pages 50-51 are
two sets of indexes. The second index shows that all Asgrow
varieties of edible soybeans are suitable for quick freezing.
On the last page (unnumbered) are two large photos,
showing the Asgrow breeding stations at Hamilton, Montana,
and Milpitas, California.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
New Haven, Connecticut.
1859. Neubert, A.M.; Clore, Walter J. 1942. Processing of
fruits and vegetables by canning. Washington Agricultural
Experiment Station Bulletin No. 425. p. 95. Dec. [1 ref]
• Summary: This section (p. 95) states: “Canning studies
on the Bansei variety of green soybeans were conducted.”
Address: Vegetable Products Lab., U.S. Bureau of
Agricultural Chemistry and Engineering, cooperating,
Pullman, Washington.
1860. Schmidt, Frances M. 1942. Edible soybeans (Ad).
Nature’s Path (New York City). Dec. p. 476.
• Summary: “... Are a protein food and can be substituted
in your diet for meat. They are full of vitamins, minerals,
and flavor. New crop, Bansei variety. 10 lbs. for $1.25, not
postpaid. 30 recipes included.
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Note: On the same page is an ad for “Baker Lust natural
unroasted Peanut Butter” from Lust’s Health Food Bakery,
Inc., 309-311 E. 56th St., New York, NY. Address: Plainfield,
Illinois.
1861. Stanfield, J. Fisher. 1942. Some growth responses
of Soja and Vinca to vitamins. Illinois State Academy of
Sciences, Transactions 35(2):75-77. Dec. *
• Summary: Discusses the response of Manchu variety
of Soja max [soybean] and Vinca rosea [current name
Catharanthus roseus; Madagascar rosy periwinkle] to
vitamins B-1, B-2, and C.
1862. Veldhuis, M.K.; Neubert, A.M. 1942. Vegetable
products investigations. Washington Agricultural Experiment
Station Bulletin No. 425. p. 110. Dec. [1 ref]
• Summary: This section (p. 110) states: “Trials were
conducted with the Bansei variety of green soy beans.
Standard procedures for use with lima beans are suitable
for green soy beans. Pieces of pod and stem from the viners
can be removed by gravity separation in brine solutions.”
Address: Pullman, Washington.
1863. Gibson: New U.S. domestic soybean variety. 1942.
Seed color: Yellow (straw), hilum pale.
• Summary: Sources: Morse, W.J. 1948. “Soybean
varietal names used to date.” Washington, DC: Appendix
to the mimeographed report of the Fourth Work Planning
Conference of the North Central States Collaborators of the
U.S. Regional Soybean Laboratory, Urbana, Illinois. RSLM
148. 9 p. May 26. See p. 3. “Gibson–Indiana Experiment
Station.”
USDA Production and Marketing Administration [Grain
Branch]. 1948. “Soybean varieties: Descriptions, synonyms
and names of obsolete or old and seldom grown varieties.”
Washington, DC. 25 p. Aug. See p. 6. “Gibson–Selection
from a cross between the Midwest and Dunfield varieties
by the Indiana Agricultural Experiment Station. Maturity,
medium; pubescence, gray; flowers, white; pods, two- to
three-seeded; shattering, little; seeds, straw yellow with pale
hilum, about 3,900 to the pound; germ, yellow; oil, 20.4
percent; protein, 41.9 percent; iodine number, 129.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 10-11. Gibson is in the USDA Germplasm
Collection. Maturity group: IV. Year named or released:
1942. Developer or sponsor: G.H. Cutter, Purdue AES
(Agric. Exp. Station), Indiana. Literature: 13, 14. Source and
other information: Selected from ‘Dunfield’ x ‘Midwest’.
Prior designation: C169. Address: USA.
1864. Löbbe, Henrique. 1942. Cultura da soja no Brasil. 6a
ed. [Culture of soybeans in Brazil. 6th ed.]. Rio de Janeiro,
Brazil: Serviço de Informaçao Agrícola, Ministerio da

Agricultura. 35 p. 23 cm. 4th edition, 1939, 33 p.; 7th ed.,
1945, 74 p. [Por]
• Summary: Contents: History (in East Asia, Europe, and the
USA). Markets. Soybean trials in Brazil (from March 1921
at Campo de Sementes de Sao Simao). Letter dated 28 Sept.
1926 from W.J. Morse of the USDA to Dr. Henrique Lobbe
(after Lobbe’s visit with Morse to Arlington Farm [Virginia],
Morse sent Lobbe one ounce each of 51 varieties of named
American soybeans, plus 17 varieties of cowpeas). Table
showing the 48 varieties of soybeans tested at Sao Simao
in 1927, with the dates of planting, germination, flowering,
maturation, and harvest, days to maturity, resistance to pests
(vagens), height of the plant, and yield (in grams). Botanical
description. Nomenclature (in Brazil the soybean is called
“soja,” “feijao China,” “ervilha oleaginosa do Japao,” “feijao
Japones,” and “fava da Mandchúria”). Varieties (divided
into 5 groups from very early [80-90 days] to late [130-150
days]). Green manure. Climate and soil. Chart showing
products of the soybean (from Piper & Morse, The Soybean
1923). Preparation of the soil. Inoculation with bacteria.
Sowing. Chemical fertilizer. Things to be careful of during
cultivation. Diseases and pests. Harvest and yield. Cost of
cultivation. Use as forage. Chemical composition of the
seeds. Oil. Cake. Use as a food for humans: Hahto and
Easycook, soy sauce, soymilk and tofu (leite e queijo de
soja), use in diabetic diets, soy flour. Address: Brazil.
1865. Mumford, H.W. 1942. A year’s progress in solving
farm problems of Illinois, 1937-38. Illinois Agricultural
Experiment Station, Annual Report 51:1-350. For the year
ended June 30, 1938.
• Summary: Soybeans are discussed in the following
sections and pages: Introduction (p. 5-6; “Phenomenal
growth in the Illinois acreage of soybeans, largely as a result
of the station’s investigations and encouragement, can be
cited as an outstanding example in production adjustment.
Not quite two decades ago only about 15,000 acres of
soybeans were grown in this state, while in 1937 more than
two million acres were in this crop. More than half of the
total volume of soybean produced was grown in Illinois.
Only 17 years ago the first car of domestic soybean oil
produced in the state was sold on the Chicago market. In
1937 about 170 million pounds of this oil were processed
in Illinois and about 490,000 tons of soybean oilmeal
manufactured”).
Soils and crops investigations: Farm practices determine
effects of soybeans on soil (p. 38-39; “When farm practices
are properly adjusted to prevent erosion, soybean plantings
need not be injurious to the soil”). Soybean investigations
at Illinois extend over 40 years (p. 39-40; “Studies on
production have been conducted for the most part at DeKalp
in northern Illinois, at Urbana in central Illinois, and at
Alhambra in the southwester part of the state.” Tests include
rates and methods of seeding, age of seed). High-yielding,
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early maturing varieties of soybeans sought (p. 40-41; By
C.M. Woodworth). Nodulated legumes save $33 million
dollars in Illinois (p. 42; “Investigations with the Peking
soybean and its nodule bacteria have shown that of the two
strains of this variety that have now been isolated, one is
very easily nodulated and the other is almost completely
resistant to the action of nodule bacteria. Reasons for this
unsatisfactory nodulation have not yet been discovered”).
Good inoculants available to Illinois farmers (p. 42-43; “To
insure satisfactory results in the field, tests of commercial
inoculants sold in Illinois are carried on systematically year
after year...” Farmers should “make certain that the cultures
they obtain are suited to the seed to be inoculated and that
they have not been exposed to direct sunlight”). Hail injury
shown to delay and reduce soybean yields (p. 77-78).
Livestock investigations: Sows and pigs thrive on rye
pasture, corn and supplement (p. 99-10; “This supplement
consisted of a mixture of two parts tankage and one part of
soybean oilmeal).
Dairy investigations: Hybrid corn, legume crops again
prove valuable for silage (p. 147; legumes include soybeans).
Higher yields from dairy pastures obtained in tests (p. 14748; Includes soybeans).
Agricultural economics investigations: Trend is toward
smaller combines (p. 200-01; Soybeans made up 74% of the
6,635 acres on which records were secured”). Methods of
growing and harvesting soybeans compared (p. 244-47; The
wheatland disk, sometimes called the one-way plow, was
found superior to the mouldboard plow, which is commonly
used on Illinois farms. The three-plow tractor was compared
with the two-plow tractor).
Home economics investigations: Green soybeans [fresh]
deteriorate rapidly in storage (p. 308-11; “Beans held at
room temperature lost flavor more rapidly than those held
in refrigerators. The Hokkaido variety was rated as being
‘very good’ when it was eaten during the first 24 hours after
harvesting,...).” Table 110, titled “Loss of sugars in green
soybeans during storage” (vacuum-dry basis) has 4 columns:
(1) Varieties (Hokkaido, Illini). (2) Length of storage after
harvest (6 times, from 1 to 72 hours, room temperature or
refrigerated). (3) Reducing sugars (%). Total sugars (%).
Palatability rating (from very good to poor).
“The methods of utilizing soybeans for human
consumption are rapidly becoming numerous. However,
vegetable varieties are still in the experimental state in the
Occident, and are not generally available.”
Both fresh and dry soybeans with a high sugar content
were found to rate highest in palatability. Address: Dean and
Director of the Station, Urbana, Illinois.
1866. Rose Non Pop: New U.S. domestic soybean variety.
1942. Seed color: Yellow (straw), hilum dark brown.
• Summary: Sources: Morse, W.J. 1948. “Soybean
varietal names used to date.” Washington, DC: Appendix

to the mimeographed report of the Fourth Work Planning
Conference of the North Central States Collaborators of the
U.S. Regional Soybean Laboratory, Urbana, Illinois. RSLM
148. 9 p. May 26. See p. 7. “Rose Non Pop–Farmer selection
(North Carolina).”
USDA Production and Marketing Administration [Grain
Branch]. 1948. “Soybean varieties: Descriptions, synonyms
and names of obsolete or old and seldom grown varieties.”
Washington, DC. 25 p. Aug. See p. 15. “Rose Non Pop–A
non-shattering selection from Mr. W.P. Rose, Goldsboro,
North Carolina, apparently from the Haberlandt or Herman
variety. Maturity, medium late; pubescence, tawny; flowers,
white; pods, two- to three-seeded; shattering, little; seeds,
straw yellow with dark brown hilum, about 3,400 to the
pound; germ, yellow; oil, 20.4 percent; protein, 41.1 percent;
iodine number, 130.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 16-17. Rose Non Pop is in the USDA
Germplasm Collection. Maturity group: VI. Year named or
released: 1942. Developer or sponsor: W.P. Rose, Goldsboro,
North Carolina. Literature: 13, 14. Source and other
information: Selected from ‘Haberlandt’. Prior designation:
None. Address: USA.
1867. International Nutrition Laboratory. 1942? Soyalac:
Optimal nutrition in infant feeding. Mt. Vernon, Ohio. 12 p.
Each page 22 x 10 cm. Undated.
• Summary: Contents: Mothers milk simulated in Soyalac.
Solves feeding problems (“While Soyalac is an ideal food
for non-problem infants, it becomes tremendously important
in cases of milk allergy”). Composition of Soyalac (two
forms: Soyalac dry powder {22.31% protein}, and reliquified
Soyalac {2.79% protein}). Preparation of baby’s feedings
(always add the powder to water, not water to powder). 24
hour feeding formulas. Canned liquid Soyalac. Soyalac
hypoallergenic. Laxative correction. Supplementary feeding
(starting 3rd month). Soyalac benefits mothers. Quick,
nourishing for children and adults. Medical supervision.
The home of Soyalac (photo of large brick building at Mt.
Vernon, Ohio). You can get Soyalac (“mainly through health
food stores”). Miller’s high protein soya foods: 1. Soyalac
All Purpose spray dried soya milk. 2. Soyalac Malt Flavor.
3. Soyalac Liquid. Soyalac Chocolate. Soyalac Infant
Food–Powder (1 lb cans). Soyalac Infant Food–Liquid (20
oz cans). Miller’s Cutlets. Cutletburger. Giant Green Soya
Beans. Soya Beans in Tomato Sauce. Soyaspread (“Delicious
sandwich filler”). Vegetable Chili Con Carne (with soya
beans and wheat gluten). Vegetable Chop Suey (with soya
beans and wheat gluten). Address: Mt. Vernon, Ohio.
1868. Soybean Digest. 1943. Foreign: Edibles in Hawaii.
Jan. p. 7.
• Summary: “With Hawaii now in the front line of defense
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for the United Nations, that territory is faced with the
necessity of home food production to make her population
self-sustaining. In the Hawaiian Planters’ Record, published
by the Hawaiian Sugar Planters’ Association, Honolulu,
third quarter, 1942, extensive attention in an article by C.G.
Lennox is given to the part the edible soybean may play in
this program.
“In the past Hawaii has not been self-sustaining because
of the prevalence of insect pests, an unfavorable climate
and the economic setup, Lennox points out, but must now
become so if her people are not to go hungry. Particularly
is Hawaii deficient in crops of high enough oil and protein
content to maintain a balanced diet. Not only does the
soybean fulfill this requirement, but seems reasonably well
adapted to the climate and resistant to Hawaii’s pests and
diseases. Worst pests for soybeans are rose beetles and
doves!
“’Success with the year-around production of soybeans
in Hawaii hinges principally upon the correct choice of
varieties for planting in the different seasons; secondly upon
sufficient fertilization with nitrogen and phosphorus,’ says
Lennox. Growing conditions in Hawaii are suitable for a
year-around production of most vegetable crops, but not
for the soybean, which is a plant whose time of flowering
depends on length of day rather than temperature.
“For March and April planting the varieties, Hokkaido,
Emperor and Imperial; for May and June, Hahto, Sac and
Seaweed; for July and August, Hokkaido, Emperor, Imperial
and Hahto; and September through February, Seminole and
Giant Speckled.”
1869. Swaby, R.J. 1943. Inoculation of legume seed.
Agricultural Gazette of New South Wales 54(1):9-13. Jan.
• Summary: Contents: Introduction. Legumes and root
nodule bacteria. Artificial inoculation. Groups of root nodule
bacteria (seven groups, the 7th being the “Soybean group”).
Cost of inoculation. The necessity of superphosphate and
lime. Root nodule bacteria in the soil. Value of inoculation.
Summary.
Of the seven photos: (1) Root nodules on soybean.
(7) Effect of inoculation on soybeans (inoculated plant
and uninoculated plant). Table 2 shows the influence of
inoculation on many legumes, incl. Easy Cook [Easycook]
soybeans at Glen Innes. Yield increased 13%. Address:
M.Agr.Sc., B.Sc., Asst. Bacteriologist.
1870. University of Missouri, Agronomy Dept. 1943. Edible
soybeans: Partial list of growers and distributors* (Leaflet).
Columbia, Missouri. 1 p. Single sided. 28 cm.
• Summary: A typewritten list, arranged alphabetically by
variety name. Varieties: Aoda (2 growers and distributors).
Bansei (10). Easycook (2). Funk Delicious (3). Hokkaido
(3). Kanro (1). Willomi (1). Growers include: Associated
Seed Growers, Inc., 301 Kentucky Ave., Indianapolis,

Indiana (Sells Bansei {wholesale only} and Willomi). Fred
H. Scholl, Memphis, Tennessee. International Nutrition
Laboratory, Mt. Vernon, Ohio. Strayer Seed Farms, Hudson,
Iowa. W. Atlee Burpee Co., Clinton, Iowa.
Footnote: *”This list is furnished for your convenience,
with no discrimination intended and no guarantee of seed
quality, varietal purity, or any other factors involved in the
purchase or distribution of seed implied. Additions to this
partial list will be welcome.” Address: Missouri.
1871. Edmondson, J.B. 1943. Soybeans from the farmer’s
viewpoint. Soybean Digest. Feb. p. 6, 14.

• Summary: “From an address before the American Soybean
Association Convention, Purdue University.”
“You may infer from my subject that I am appearing
before you as a farmer, that I am a practical sort of fellow
and that I possess a soybean viewpoint; all of which may be
more or less true. It is generally understood nowadays that
farming is a scientific enterprise and that the farmer must be
a scientist.
“While I admit the charge, I still have a sort of longing
to get my feet on the solid ground again and talk about
soybeans in the old, familiar way.
“So just let me talk soybeans as they grow down on the
farm. I am not worried about any misstatements I may make
for you can pass them off by saying, ‘Well, he’s a farmer
anyway, and probably doesn’t know any better.’ The joys
and sorrows of growing soybeans are just about the same
as always. A fine crop of soybeans is a source of extreme
pride to any farmer but a poor crop is a cause of great
disappointment, whether it be due to a lack of knowledge or
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foresight or to some unpredictable antic of nature.
“Surprised: I am still surprised at some of the practices
of farmers in growing their crop of soybeans. I know farmers
who planted soybeans last spring that they knew wouldn’t
grow over 50%. The result was no stand; I know of farmers
who planted beans in late June, using varieties that require
the fullest possible season. The result is that the beans today
are still green as they were in July; I know of farmers who
sowed their beans on wet soil with no effort to kill the weeds
first; the result is a pitiful sight today.
“And here is another situation that seems hardly
credible to me. A few years back, the soybean world was
startled by a new ‘wonder’ bean that was discovered over
in Ohio and which was sold for a fabulous price per bean
by the discoverer. Almost unbelievable claims were made
for this new bean. Immediately the agronomy departments
of Indiana, Ohio, Illinois and Iowa were on the alert and
secured samples of this bean for testing. At first glance, these
soybean men became suspicious and the subsequent behavior
of the bean in the test plots bore out their suspicions: in
short, it had all the earmarks of the old Midwest variety that
the older soybean growers discarded years ago–so long ago,
in fact, that most growers today have either forgotten about
them, or never heard of them.
“This new variety proved to have all the weakness of the
old Midwest which had caused its early demise. It shattered
badly, it was late in maturing, it lodged badly and worst
of all it was low in oil content. Immediately, the extension
departments in all these states sent out warning against
investing in this get-rich-quick gold mine.
“McClaves now: Yet in various parts of Indiana last
winter, I found evidences of this variety being grown and
exploited. True, it had in most cases lost its original name
of ‘Mcclave.’ I found the ‘Clay,’ the ‘Claybank,’ the ‘New
London,’ the ‘Cluster Bean’ and the ‘Premier.’ Yet, wherever
I could find a sample of them, they all looked very much
like the same old Midwest that I have fought worse than
cockleburs to keep out of my Dunfields. This, in spite of the
fact that processing plants spread the word far and wide that
this new variety would not be bought by the mills except at a
twenty cent discount on account of their low oil content.
“You would think that at such odds, the McClave
soybean wouldn’t have a chance. Yet, not over six weeks
ago, a good farmer came to me with the news of meeting a
grower in central Indiana who, he said, had a wonderful new
bean that he was selling at $8.00 per bushel and he wanted
to know if I didn’t think it a good investment for him to buy
some seed. I told him!
“I cannot let this opportunity pass without taking
another swat at the weed problem. And of course when weed
control is mentioned a number of other questions pop up for
consideration. It should be borne in mind that weed troubles
are very often the result of poor stands of beans, so that those
practices which are designed to promote a full population of

soybean plants are likewise the best possible measures for
taking care of the weed problem. Weeds, like some people,
can make a big noise so long as the competition is negligible,
but fold up when there is a tough fight for existence on hand.
Give a good stand of soybeans a head start in the spring and
the weeds are pretty well whipped for the season.
“To further the chances for a good stand of soybeans,
I have always cautioned against too early planting in the
spring. The last half of May has always been my choice time
to plant. However, the corn borer menace may definitely
break into this schedule. One of the most effective methods
of combatting the borer is the late planting of the corn crop,
which would mean the last two weeks in May. Farmers have
generally practiced the plan of planting the corn crop before
starting in on the soybeans. It is quite possible that this
process will have to be reversed, since it is quite obvious that
both crops cannot be planted during the last half of May.
“Soybeans planted the first half of May are subject to
more cold, wet weather, and a colder soil. Being by nature a
warm weather plant, the possibility of a slow uneven start is
enhanced. Also if the seed happens to be weak, the chances
for good germination is lessened; all of which makes a
setting for a real fight with the weeds. With little opportunity
to kill the weeds, previous to planting, both weeds and beans
have a comparatively even start with the odds in favor of the
weeds.
“Under such conditions, row planting of the soybeans
is strongly recommended. For thirty-one long years I have
preached this method of planting soybeans and still there are
many misguided souls outside the fold. But if it becomes
necessary to thus change our planting practices, to gear in
with the corn borer fight, then the advantages of row planting
of soybeans should be doubly impressive.
“Soybeans and wheat: Another problem that has not
yet been satisfactorily solved on many midwestern farms
is the one of producing a soybean crop in time to follow it
with wheat sowing. A full season variety of soybeans often
leaves too little seasonable weather for the wheat crop to get
a favorable start. Some interesting data is now being worked
out on the Purdue farm, which we visited today, in regard to
the feasibility of planting earlier varieties, thus sacrificing
somewhat on yield, but giving the wheat a chance to more
than make up the difference.
“Another idea came to me recently. This idea came from
our friend Keller Beeson and I mention it to you. And that
is to plant tall, stiff stemmed varieties in rows wide enough
to allow the wheat drill to pass through and sow the wheat
before harvesting the beans. But whatever the plan, I have
learned from experience that frost, freezing weather and
cold, fall rains do not mix well with soybean harvesting.
“Farmers will, I believe, keep up the pace set this year
in growing soybeans for another season, particularly if the
government needs continue to be as great. The problem of
adjusting the rotation, while disrupting, will be made some
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way or other. It is not likely that any great amount of corn
acreage will be pulled out for soybeans, but the other grain
crops will probably give way to this demand. The growing
seriousness of the shortage of help on the farm [due to World
War II] will doubtless be the greatest handicap to overcome
in this program of increasing the acreages of two cultivated
crops that compete for what little extra labor the farmer will
be able to muster.
“But let us keep in mind as farmers that through sheer
necessity, the impossible is being done today in industry,
on the battlefields of North Africa and the Solomons, and in
the stratosphere of central Europe. Our farmers of America,
in spite of bickerings over price ceilings, labor shortages,
and possible inequalities, will in the same stride continue to
keep their end of the doubletree on an even keel in this great
emergency.”
A portrait photo shows J.B. Edmondson. Address:
Clayton, Indiana.
1872. Reiser, Raymond; Fraps, G.S. 1943. Determination
of carotene oxidase in legume seeds. J. of the Association of
Official Agricultural Chemists 26(1):186-94. Feb. [6 ref]
• Summary: Table 4 lists the carotene oxidase activity (in
units/mg) of 34 different legumes. The highest activity
is found in Mandalay soy bean (60.0). The third highest
is Laredo soy bean (25.). The lowest is Lima bean (1.9).
Address: Agric. Exp. Station, College Station, Texas.
1873. Saillenfest, Jean. 1943. La culture du Soya au Portugal
[Cultivation of soybeans in Portugal]. Revue Internationale
des Produits Coloniaux et du Material Colonial 18(192):1819. Jan/Feb. [Fre]
• Summary: Last spring, we learned with interest, 5 tons of
soybean seeds arrived in Portugal from the United States.
These seeds have been on order for a long time by the
government of Portugal and they were expected to be sold at
cost and without any tariff to the farmers desires to cultivate
them.
In effect the soil as well as the climatic conditions
appear clearly to favor Portugal as a place of cultivation,
especially in the southern province of Algarve and in the rich
valleys of the Tage and Mondego rivers.
It should be noted, likewise, that Portugal lies
between the 37 and 42 degrees north latitude, and that this
corresponds rather exactly with the states of the USA which
are the main producers of this seed. This remark becomes
especially important when one realizes the sensitivity of
soybeans to photoperiod.
And Portugal was able to import, this year, not only an
early variety such as the Manchu, but also the late varieties
such as the Mammoth Yellow and the Improved Yellow. In
France, the Mammoth Yellow variety, suited for short days,
flowers only in the south of France and must be planted
rather late.

The seeds imported this year to Portugal permit
the cultivation of 100 ha in addition to the area already
cultivated, a rather small amount to be sure.
This effort has been made possible thanks to the research
of the National Agronomic Station at Sacavem, under the
leadership of its eminent director Prof. A. Camara.
Situated about 12 kilometers to the northeast of Lisbon,
Sacavem lies on the banks of the Tage river, within a fertile
region.
The National Agronomic Station has obtained from
Japan and the USA about 100 soybean varieties which have
been cultivated in the experimental fields.
From among these varieties Prof. Camara has chosen
about 30 which seem to be of greatest interest to Portugal
and which appear in the station’s catalog for 1942. Here is
the list with the number, name, and country of origin, sorted
by number.
8345–Manchuria 13-17, USA.
8346–Dunfield, USA.
8347–Ito San, USA.
8348–Harbinsoy, USA.
8350–Peking, USA.
8351–Illini, USA.
8352–Mandarin, USA.
8353–Wis-Mandchu, USA.
8354–Rikuu 10, Japan.
8355–Akita, Japan.
8356–Rikuu 27, Japan.
8357–Tamatakuri, Japan.
8358–Sennari, Japan.
8359–Yogetsu, Japan.
8360–Sirassaya, Japan.
8361–Ou 1, Japan.
8363–Rikuu 3, Japan.
8364–Aoda, USA.
8364–Aoda, USA.
8369–Creole, USA.
8370–Dixie, USA.
8372–Georgian, USA.
8373–Haberlandt, USA.
8374–Hahto, USA.
8376–Hayseed, USA.
8379–Kura, USA.
8380–Laredo, USA.
8387–Mansoy, USA.
8389–Mukden, USA.
8391–Palmetto, USA.
8393–Rokusun, USA.
8394–Scioto, USA.
8395–Tokyo, USA.
8396–Virginia, USA.
8400–Large Seeded Tokio, USA.
The research undertaken at Sacavem has as its goal to
study the adaptation of the soybean to the different regions of
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Portugal as well as the possibilities of its expansion.
The work of selection at the station was targeted
particularly at obtaining early varieties which were also
productive [high-yielding] and all matured at about the same
time.
The results obtained during the first year of experiments
indicate that the early varieties (less than 120 days) are those
of greatest interest to Portuguese cultivators.
Among these varieties, the following American varieties
are of special interest: Dunfield, Ito-San, Wis-Manchu,
Manchuria 13-17, Peking, and Illini.
Among the medium-early varieties, those of greatest
interest are Sennari, Scioto, Rikuu 29, and Yogetsu. Three of
these come from Japan. All these varieties yield more 2,000
kg/ha. Address: France.
1874. Staten, Hi W. 1943. Edible soybeans for Oklahoma:
1942 variety tests–notes on use and culture. Oklahoma
Experiment Station, Circular No. C-107. 8 p. Feb. [4 ref]
• Summary: “To meet the growing demand for information
relative to the best varieties and methods of culture, the
Oklahoma Agricultural Experiment Station tested 28
varieties and strains of these edible soybeans in 1942. Seed
was obtained from the U.S.D.A., with a few samples from
commercial sources.
“According to the Federal Bureau of Home Economics,
edible soybeans as a food are in a class by themselves. The
protein is of a quality that nearly matches the most efficient
proteins in milk, eggs, cheese, and meat.
“Varieties: All vegetable varieties of soybeans can
be eaten in the green stage. Shelling the green beans is a
somewhat tedious process; but some Oklahoma gardeners
who have tried them report that shelling is made much easier
by pouring boiling water over the pods and letting them
stand in it for about five minutes before shelling.”
Table 1 (p. 4-5) shows the characteristics of the 28
varieties. For each variety is given: a sequential number,
height of the plant (in inches), habit of growth, earliness,
shattering, shape of seed, color of seed, date matured in
Stillwater (Oklahoma), remarks.
The most promising varieties are Rokusun, Bansei,
Hahto, Osaya, Higan, Aoda, Emperor, Hokkaido, Imperial,
and Jogun.
Note: Several of the variety names are misspelled.
Address: Prof. of Agronomy (legumes), Oklahoma Agric.
Exp. Station, Stillwater, Oklahoma.
1875. U.S. Regional Soybean Laboratory. 1943. Planting
plan for Uniform Test, Group V, 1943. RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 74.
March 29. 1 p.
• Summary: “Row–Series I
“1 Macoupin
“2 Boone

“3 S100
“4 Arksoy 2913
“5 Arksoy
“6 Ralsoy
“7 Ogden
“8 Volstate
“9 Tennessee Non-Pop
“10 Tokyo
“11 Arkan
“12 89775-A
“13 86974
“14 97066
“15 84642
“16 Rokusun 25A
“17 Edsoy
“18 Magnolia
“19 Monetta
“20 Auburn #2
“21 Wood’s Yellow
“22 Georgia 731
“23 Georgia 723
“24 Mamredo
“25 Mammoth Yellow
“Row–Series II
“26 Magnolia
“27 Georgia 731
“28 Wood’s Yellow
“29 Mammoth Yellow
“30 Auburn #2
“31 Edsoy
“32 Rokusun 25A
“33 Monetta
“34 Georgia 723
“35 Mamredo
“36 S100
“37 84642
“38 Ogden
“39 Arksoy
“40 86974
“41 89775-A
“42 Tennessee Non-Pop
“43 Arkan
“44 97066
“45 Ralsoy
“46 Arksoy 2913
“47 Macoupin
“48 Boone
“49 Tokyo
“50 Volstate
“Row–Series III
“51 Macoupin
“52 Tennessee Non-Pop
“53 Rokusun 25A
“54 Georgia 731
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“55 86974
“56 Mammoth Yellow
“57 Volstate
“58 Arkan
“59 Arksoy
“60 Monetta
“61 Rokusun 25A
“62 Ogden
“63 Tennessee Non-Pop
“64 Macoupin
“65 Mamredo
“66 89775-A
“67 Magnolia
“68 84642
“69 Mammoth Yellow
“70 Volstate
“71 86974
“72 Auburn #2
“73 Wood’s Yellow
“74 Tokyo
“75 Ralsoy
“Row–Series IV
“76 97066
“77 Edsoy
“78 Boone
“79 Ogden
“80 Wood’s Yellow
“81 Mamredo
“82 S100
“83 Tokyo
“84 89775-A
“85 Magnolia
“86 Ralsoy
“87 Arksoy 2913
“88 84642
“89 Auburn #2
“90 Georgia 723
“91 Boone
“92 S100
“93 Georgia 723
“94 Monetta
“95 97066
“96 Georgia 731
“97 Arkan
“98 Edsoy
“99 Arksoy
“100 Arksoy 2913”
Note: This is the earliest document seen
(Nov. 2020) that mentions the soybean variety Edsoy.
Address: U.S. Regional Soybean Industrial Products Lab.,
Urbana, Illinois.
1876. Dies, Edward J. 1943. Soybeans: Gold from the soil.
Rev. ed. New York, NY: The Macmillan Co. 122 p. March.

Index. 21 cm. First published in April 1942. [205 ref]
• Summary: This revised edition is very similar to the first
edition published in April 1942. Minor changes have been
made on the following pages: 20, 28, 70-73, 84-85, 90-94,
121-22. None of the statistics in the many tables have been
updated, and the bibliography is unchanged. Address: USA.

1877. Kiesselbach, T.A. 1943. Soybeans in Nebraska.
Nebraska History 24(1):25-35. Jan/March. [3 ref]
• Summary: Note: “Address at Annual Meeting, State
Historical Society, September 27, 1941.”
Contents: Adaptation and economics of production
(“While enumerating the various pests which need to be
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considered, the jackrabbit should not be forgotten. In some
communities, small isolated plantings of five or ten acres
may be virtually destroyed by this unwelcome guest”).
Composition. Utilization: Feed, food (“Soybeans have an
extremely high value as food for human consumption”),
industrial uses (Regional Soybean Industrial Products
Laboratory located at Urbana, Illinois). Growing the crop:
Crop rotation value, varieties (Illini, Dunfield, Richland),
seedbed preparation, seed inoculation, manner and date of
planting, time of planting, tillage, harvest, threshing and
storage.
Page 28: “In round numbers the following annual
acreages [of soybeans] were grown in Nebraska: 1936, 3,000
acres; 1937, 4,000 acres; 1938, 7,000 acres; 1939, 14,000
acres; 1940, 20,000 acres. The farmer’s chief interest in this
crop has been its use for forage, as evidenced by the official
estimate that only 20% were planted for grain in 1940.”
“Nine varieties were tested at the Station during 1903
and 1904, with an average grain yield of 26.2 bushels per
acre.”
Table: (1) “Summary by five-year periods of annual
yields of soybeans and other crops; maximum and mean
temperatures during the four months, June to September, and
annual precipitation Oct. 1 to Sept. 30 Nebraska Agricultural
Experiment Station, 32 years, 1909-1940.”
(2) “Composition of soybeans and other grains, forage,
and certain by-products.” Address: Univ. of Nebraska,
Lincoln, Nebraska.
1878. Wing, David G. 1943. Inoculation used a thousand
years ago. Soybean Digest. March. p. 13.
• Summary: Inoculation was probably used by Chinese
soybean growers a thousand years ago. They were, no doubt,
“in the habit of planting on ground where beans had been
raised before or were sprinkling their new seedlings with soil
from a field already inoculated.
“One of my fondest memories of growing soybeans
dates back to about 1910 when my father and uncles were
raising beans for seed and hay. The varieties, such as
Mikado, Mongol, Ito San and Sables are out of existence
now but still we always even then carried soil from an old
field in sacks to inoculate the new seedings. How I despised
as a boy the sacking up of this soil for shipment to growers
who wanted to do the right thing and get what few bacteria
they could out of our old soybean fields. Early soybean
enthusiasts drove many miles in those days to get their start
of bacteria in this way.
“Modern methods: Then came the period of prepared
inoculation made by grinding the nodules themselves taken
from the roots of a soybean plant. This was practiced for
several years and was quite successful until our modern
laboratories learned to grow these same bacteria on suitable
cultures by a very much more efficient process.”
“I think most of us can tell a field which has not been

inoculated by its light green or yellowish color, as we drive
by in a car.”
A photo shows David G. Wing. Address:
Mechanicsburg, Ohio.
1879. U.S. Regional Soybean Laboratory. 1943. Early F3
bulked hybrids available. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 77. April 5.
2 p.
• Summary: “The following early hybrid material is
available at the U.S. Regional Soybean Laboratory. In
the case of F3 material 5 pounds or more of each cross is
available. F2 seed is available in much smaller quantities and
in most crosses not more than 400 seeds will be available to
any one location. However, do not hesitate to ask for more
than 400 seeds if you want them since certain crosses are
available in much larger quantities.
“Cross Pedigree
“LX 715 Richland x Habaro
“LX 716 Richland x Soysota
“LX 717 Richland x Ogema
“LX 718 Richland x Minsoy
“LX 719 Seneca x Yellow Agate
“LX 720 Seneca x Minsoy
“LX 721 Seneca x Mandarin
“LX 722 Habaro x Mandarin
“LX 724 Habaro x Ogema
“LX 725 Habaro x Yellow Agate
“LX 726 Habaro x Minsoy
“LX 727 Mandarin x Yellow Agate
“LX 728 Mandarin x Minsoy
“LX 729 Minsoy x Yellow Agate
“LX 730 Soysota x Minsoy
“LX 732 Soysota x Mandarin
“LX 733 Ogema x Yellow Agate
“LX 734 Ogema x Minsoy
“LX 735 Ogema x Seneca
“The following are crosses between early and medium
maturing varieties.
“LX 723 Habaro x Mukden
“LX 736 Dunfield x Yellow Agate
“LX 737 Dunfield x Minsoy
“LX 738 Dunfield x Soysota
“LX 739 Dunfield x Mandarin
“LX 740 Dunfield x Habaro
“LX 741 Dunfield x Seneca
“LX 742 Dunfield x Richland
“LX 745 Dunfield x Wis. Man. 606 [Wisconsin Manchu
606]
“LX 746 Dunfield x Manchu 831 S.D.
“LX 818 Lincoln x Seneca
“In addition the following early and medium early F3
populations from the 1942 list are available.
“LX 605 Illini x Richland
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“LX 611 Dunfield x Hudson Manchu
“LX 635 Seneca x Hudson Manchu
“LX 637 Seneca x Richland
“LX 619 Mukden x Richland
“LX 631 Seneca x Dunfield
“LX 651 Richland x Dunfield
“Early F2 hybrids available, 1943
“Cross Pedigree
“LX 873 Sioux x Goldsoy
“LX 874 Yellow Agate x Goldsoy
“LX 875 Yellow Agate x Sioux
“LX 877 Quebec 92 x Yellow Agate
“LX 878 Quebec 92 x Goldsoy
“LT 879 Quebec 92 x Sioux
“LX 882 Goldsoy x Yellow Agate
“LX 884 Goldsoy x Sioux
“LX 886 Kabott x Yellow Agate
“LX 887 Kabott x Goldsoy
“LX 888 Kabott x Pagoda
“LX 889 Kabott x Quebec 92
“LX 890 Kabott x Sioux
“LX P94 Pagoda x Yellow Agate
“LX 895 Pagoda x Goldsoy
“LX 896 Pagoda x Quebec 92
“LX 899 Ogema x Quebec 91
“LX 900 Minsoy x Yellow Agate
“LX 901 Minsoy x Goldsoy
“LX 902 Minsoy x Quebec 92
“LX 903 Minsoy x Sioux
“LX 883 Goldsoy x Chief
“LX 906 Cayuga x Goldsoy
“LX 907 Cayuga x Kabott
“LX 908 Cayuga x Sioux
“LX 911 Mandarin x Goldsoy
“LX 912 Mandarin x Kabott
“LX 913 Mandarin x Pagoda
“LX 914 Mandarin x Quebec 92
“LX 918 Habaro x Goldsoy
“LX 919 Habaro x Pagoda
“LX 920 Habaro x Quebec 92
“LX 921 Seneca x Goldsoy
“LX 922 Seneca x Kabott
“LX 923 Seneca x Pagoda
“LX 924 Seneca x Quebec 92
“LX 925 Richland x Goldsoy
“LX 891 Richland x Kabott
“LX 927 Richland x Pagoda
“LX 928 Richland x Quebec 92
“LX 929 Richland x Sioux
“LX 915 Mandarin x Sioux
“The following F2’s are crosses between medium and
medium early or early varieties.
“LX 876 Yellow Agate x L6-12
“LX 881 Quebec 92 x L6-12

“LX 885 Goldsoy x L6-12
“LX 892 Kabott x L6-12
“LX 898 Pagoda x L6-12
“LX 905 Minsoy x L6-12
“LX 910 Cayuga x L6-12
“LX 917 Mandarin x L6-12
“LX 930 Mukden x Cayuga
“LX 931 Mukden x Goldsoy
“LX 932 Mukden x Kabott
“LX 933 Mukden x Pagoda
“LX 934 Mukden x Quebec 92
“LX 035 Lincoln (L6-685) x Pagoda
“LX 936 Lincoln (L6-685) x Quebec 92
“LX 937 Lincoln (L6-685) x Richland
“LX P00 Quebec 92 x Chief
“LX 893 Kabott x Chief
“LX 897 Pagoda x Chief
“LX 904 Minsoy x Chief
“LX 909 Cayuga x Chief
“LX 916 Mandarin x Chief
“LX 938 Lincoln x LX937
“LX 939 Lincoln x Dunfield.” Address: U.S. Regional
Soybean Industrial Products Lab., Urbana, Illinois.
1880. U.S. Regional Soybean Laboratory. 1943. Uniform
group tests–1943. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 78. April 7. 1 p.
• Summary: Lists soybean varieties tested in Groups I to VI.
Group I: Earlyana, Goldsoy, Habaro, Kabott, Wisconsin
Mandarin 3, Wisconsin Mandarin 3 Select, Wisconsin
Mandarin 606, Wisconsin Mandarin 839-1414, Mandarin
831, Mandarin, Dimmock Mandarin, McRostie Mandarin,
Wisconsin Mandarin 507, Minsoy, O.A.C. 211, Ontario,
Pagoda, Richland, H1, H2, H3, H4, H5, P.I. 68666, P.I.
92470.
Group II: Dunfield, Earlyana, Illini, Lincoln, Wisconsin
Mandarin 3 Select., Wisconsin Mandarin 606, Mingo,
Mukden, Mukden #4 (Wisconsin), Richland, A 41-251, A 45251, H8, P.I. 91109, P.I. 92592, P.I. 92717.
Group III: Chief, Dunfield, Illini, Lincoln, Patoka,
Scioto, Viking, A 18-231, A 31-291, C56, C60, C66, C72,
C84, C91, C101, H6, H9, L4-12, L4-42, L4-45, L7-1111, L71280, S32-3, S32-8.
Group IV: Boone, Chief, Gibson, Macoupin, Patoka, C2,
S32-11, S49-18, S100.
Group V: Arkan, Arksoy, Arksoy 2913, Auburn #2,
Boone, Edsoy, Georgia 723, Georgia 731, Macoupin,
Magnolia, Mammoth Yellow, Mamredo, Monetta, Ogden,
Ralsoy, Rokusun 25A, S100, Tennessee Non-Pop, Tokyo,
Volstate, Wood’s Yellow, P.I. 84642, P.I. 86974, P.I. 89775A,
P.I. 97066.
Group VI: Arisoy, Auburn #1, Avoyelles, Biloxi,
Burnette, Charlee, Clemson, Delsta, Hayseed, La.
[=Louisiana?] 40-290, La. 40-293, La. 40-399, La. 40-
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400, Mamloxi, Mammoth Yellow, Mamotan 6640, Missoy,
Nanda, Ogden, Palmetto, Pelican #1, Pelican #2, Seminole,
White Biloxi, Yelredo. Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
1881. U.S. Regional Soybean Laboratory. 1943. Planting
plan for Uniform Test, Group III, 1943. RSLM (U.S.
Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 79. April 10. 1 p.
• Summary: Row Series I
“1 Chief
“2 Dunfield
“3 Illini
“4 Lincoln
“5 Patoka
“6 Scioto
“7 Viking
“8 A18-231
“9 A31-291
“10 C56
“11 C60
“12 C66
“13 C72
“14 C64
“15 C91
“16 C101
“17 H6
“18 H9
“19 L4-12
“20 L4-42
“21 L4-45
“22 L7-1111
“23 L7-1280
“24 S32-3
“Row Series II “25 S32-6
“26 H9
“27 L7-1111
“28 L4-45
“29 S32-8
“30 L4-42
“31 H6
“32 C101
“33 L4-12
“34 L7-1280
“35 S32-3
“36 Illini
“37 C91
“38 Viking
“39 Patoka
“40 C72
“41 C66
“42 A31-291
“43 C60
“44 C84

“45 Scioto
“46 Lincoln
“47 Chief
“48 Dunfleld
“49 C56
“50 A18-231
“Row Series III
“51 Chief
“52 A1-291
“53 C101
“54 L7-1111
“55 C72
“56 S32-8
“57 A18-231
“58 C60
“59 Patoka
“60 L4-12
“61 C101
“62 Viking
“63 A31-291
“64 Chief
“65 S32-3
“66 C66
“67 H9
“68 C91
“69 S32-8
“70 A18-231
“71 C72
“72 L4-42
“73 L4-45
“74 C56
“75 Scioto
“Row Series IV
“76 C84
“77 H6
“78 Dunfield
“79 Viking
“80 L4-45
“81 S32-3
“82 Illini
“83 C56
“84 C66
“85 H9
“86 Scioto
“87 Lincoln
“88 C91
“89 L4-42
“90 L7-1260
“91 Dunfield
“92 Illini
“93 L7-1280
“94 L4-12
“95 C84
“96 L7-1111
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“97 C60
“98 H6
“99 Patoka
“100 Lincoln.” Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
1882. U.S. Regional Soybean Laboratory. 1943. Planting
plan for Uniform Test, Group I, 1943. RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 81.
April 12. 1 p.
• Summary: “Row Series I
“1 Earlyana
“2 Goldsoy
“3 Habaro
“4 Kabott
“5 Wisconsin Mandarin 3
“6 Wisconsin Mandarin 3 Selection
“7 Wisconsin Mandarin 606
“8 Wisconsin Mandarin 839-14
“9 Mandarin 831
“10 Mandarin
“11 Dimmock Mandarin
“12 McRostie Mandarin
“13 Wisconsin Mandarin 507
“14 Minsoy
“15 O.A.C. 211
“16 Ontario
“17 Pagoda
“18 Richland
“19 H1
“20 H2
“21 H3
“22 H4
“23 H5
“24 P.I. 68666
“25 P.I. 92470
“Row Series II
“26 Richland
“27 H4
“28 H3
“29 P.I. 92470
“30 H2
“31 Pagoda
“32 Ontario
“33 H1
“34 H5
“35 P.I. 68666
“36 Habaro
“37 O.A.C. 211
“38 Wisconsin Mandarin 606
“39 Wisconsin Mandarin 3
“40 Wisconsin Mandarin 507
“41 McRostie Mandarin
“42 Mandarin 831

“43 Dimmock Mandarin
“44 Minsoy
“45 Wisconsin Mandarin 3 Selection
“46 Kabott
“47 Earlyana
“48 Goldsoy
“49 Mandarin
“50 Wisconsin Mandarin 839-14
“Row Series III
“51 Earlyana
“52 Mandarin 831
“53 Ontario
“54 H4
“55 Wisconsin Mandarin 507
“56 P.I. 92470
“57 Wisconsin Mandarin 839-14
“58 Dimmock Mandarin
“59 Wisconsin Mandarin 3
“60 H1
“61 Ontario
“62 Wisconsin Mandarin 606
“63 Mandarin 831
“64 Earlyana
“65 P.I. 68666
“66 McRostie Mandarin
“67 Richland
“68 O.A.C. 211
“69 P.I. 92470
“70 Wisconsin Mandarin 839-14
“71 Wisconsin Mandarin 507
“72 H2
“73 H3
“74 Mandarin
“75 Wisconsin Mandarin 3 Selection
“Row Series IV
“76 Minsoy
“77 Pagoda
“78 Goldsoy
“79 Wisconsin Mandarin 606
“80 H3
“81 P.I. 68666
“82 Habaro
“83 Mandarin
“84 McRostie Mandarin
“85 Richland
“86 Wisconsin Mandarin 3 Selection
“87 Kabott
“88 O.A.C. 211
“89 H2
“90 H5
“91 Goldsoy
“92 Habaro
“93 H5
“94 H1
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“95 Minsoy
“96 H4
“97 Dimmock Mandarin
“98 Pagoda
“99 Wisconsin Mandarin 3
“100 Kabott” Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
1883. U.S. Regional Soybean Laboratory. 1943. Planting
plan for Uniform Test, Group II, 1943. RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 82.
April 12. 1 p.
• Summary: “Row Series I
“1 Dunfield
“2 Earlyana
“3 Illini
“4 Lincoln
“5 Wisconsin Mandarin 3 Selection
“6 Wisconsin Mandarin 606
“7 Mingo
“8 Mukden
“9 Mukden 4
“10 Richland
“11 A41-251
“12 A45-251
“13 H8
“14 P.I. 91109
“15 P.I. 92592
“16 P.I. 92717
“Row Series II
“17 Illini
“18 Mingo
“19 A41-251
“20 P.I. 92592
“21 Dunfield.
“22 Wisconsin Mandarin 3 Sel.
“23 Mukden 4
“24 H8
“25 Lincoln
“26 Mukden
“27 A45-251
“28 P.I. 92717
“29 Earlyana
“30 Wisconsin Mandarin 606
“31 Richland
“32 P.I. 91109
“Row Series III
“33 Wisconsin Mandarin 606
“34 Richland
“35 H8
“36 Illini
“37 A41-251
“38 P.I. 92592
“39 Earlyana

“40 Mukden
“41 P.I. 92717
“42 Mukden 4
“43 Mingo
“44 Lincoln
“45 Dunfield
“46 Wisconsin Mandarin 3 Selection
“47 P.I. 91109
“48 A45-251
“Row Series III
“49 A45-251
“50 Illini
“51 Mukden
“52 Lincoln
“53 Dunfield
“54 Wisconsin Mandarin 606
“55 A41-251
“56 P.I. 92717
“57 Wisconsin Mandarin 3 Selection
“58 Richland
“59 P.I. 92592
“60 Mukden 4
“61 P.I. 91109
“62 H8
“63 Earlyana
“64 Mingo.” Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
1884. Barker, Jessie. 1943. The part played by legumes in
the diet of the Nyasaland African: With notes on the cooking
and palatability of a number of different kinds. East African
Agricultural Journal 8(4):212-18. April.
• Summary: The four important kinds of beans and peas
grown in Nyasaland, in descending order of popularity, are
haricots, field peas, cowpeas, and (a distant fourth) pigeon
peas. The soya bean has no native names in Nyasaland.
Trials were carried out during 1941 at Mwera Hill on
Hermann, Easy Cook [Easycook], and Hernon varieties.
“The soya bean contains a considerably higher
proportion of protein than the other leguminous seeds and
is also rich in fat; hence it is a very valuable food for native
diets.
“Unfortunately it differs from the other beans and peas
in that its flesh does not become friable and easily broken on
cooking. The eater finds that when he picks up a few of the
beans with his lumps of nsima they feel firm to the touch and
do not crumble and mingle with it like other beans. Hence,
quite naturally, he assumes that the beans are not properly
cooked and may refuse to eat them. Another point in their
disfavour is that they require soaking overnight, a process
new to the average Nyasaland woman.
“Hence when soya beans are to be introduced, either
in rations for labour or into the diet of an institution such as
hospital, school or prison, there is a need to go very carefully
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and slowly at first, lest such a good food be damned for ever
in the eyes of that particular group of Africans...
“A scheme which has proved successful in Southern
Rhodesia has been to mix a small amount (5 per cent) with
other beans, e.g. haricots or cowpeas, and then to increase
the proportion gradually up to possibly a half and half
mixture. If there is difficulty in the acceptance of the whole
beans, then they should be made into a meal and a proportion
of this mixed with the staple flour in use... The meal from
roasted beans is very palatable and keeps well. It can be used
in amounts up to 20 per cent of the mixture with all kinds of
flour. It is of particular value with cassava flour, which by
itself is of such poor nutritive value.” Address: Nutritional
Investigator, Nyasaland.
1885. Gay, H. 1943. La culture du soya en Tunisie [Soybean
cultivation in Tunisia]. Revue Internationale du Soja
3(17):31-41. March/April. Also in: Bulletin de la Direction
des Affaires Economiques, 2nd trimester, 1936. [Fre]
• Summary: Contents: The environment. Climatic factors
affecting soybean trials during 1932-34 near Tunis. Varieties
tested during these years: white seeded and colored, early
and late, those suited for grain vs. forage. Design and
implementation of the trials. Results of the trials: Influence
of the date of planting, of spacing, of the soil type, of the
fertilizer used, of the bacteria used for inoculation, combined
action of the fertilizer and bacteria, of irrigation, crop
management, harvest and yield (of seed and forage; the
highest seed yields came from Mansoy, Virginia, Illini, and
Mandarin; the highest forage yields came from Virginia,
Laredo, and Tarheel Black), the influence of soybean culture
on the following wheat crop. Enquiry and investigation of
farmers who grew soybeans in other parts of the country
(1932-34). Notice and advice concerning soybean varieties
and cultivation addressed to farmers in 1934.
Trials of the utilization of soybean products: Soymilk,
tofu (le fromage de soya), soy coffee, whole dry soybeans
and soy nuts (Soya Légume, soya salés et grillés), soybean
forage. Conclusions. The results are inconclusive. Special
thanks goes to Mr. Serge Livoff, Mr. Chabrolin, and Mr.
Parisot. The latter is directeur du Domaine des Fermes
Françaises de l’Oued Tessa. Address: Conseiller a la
Direction des Affaires Economiques de Tunis.
1886. Parsons, Helen T. 1943. Effect of different cooking
methods on soybean proteins. J. of Home Economics
35(4):211-13. April. [10 ref]
• Summary: This is a comparison of the effects of heat and
moisture on the nutritive properties of soybean protein as
measured by the growth of rats on supplemented rations
containing different varieties of soybeans, some field-type
and some garden-type, some green and some dry, prepared
in different ways common in the kitchen. Manchu and Illini
are dry field types. Easycook was used as a dry garden type.

Of the eight green garden types, two had names (Kura and
Jogun) and 6 had only numbers.
The greatest rat growth resulted from a whole green
garden type autoclaved at 230ºF for 30 minutes. Address:
PhD, Prof. of Home Economics, Univ. of Wisconsin.
1887. Planiol, M. 1943. Notes sur la Soja [Notes on soya].
Paris. 36 p. May 12. Unpublished typescript. 30 cm. [Fre]
• Summary: These notes, based largely on extracts from
existing publications, were compiled in Paris during the
month before publication on May 12.
Contents: A word of introduction: History of personal
interest in soybeans, and sources. The soybean around the
world: Climate, acclimatization (USA, Central Europe,
France, England). Characteristics and varieties. The soil.
Preparation of the soil. Fertilizer. Inoculation. Date of
planting. Planting practices (Pratique des semailles).
Maintenance practices (Façons d’entretien). Date of harvest.
Harvesting. Soybean yields. Storage and preservation.
The soybean as a food. Green forage and pasture. Soybean
hay–its production. Soybean hay–its consumption. Mixed
forages. The soybean for ensilage. Soybean seeds as animal
feeds. Soybean cake. Soybean straw. Effect of fertilizers
on soybeans. Enemies of soybeans. Photoperiodism and its
discovery. Views of the future. Henry Ford and the soybean.
In the Introduction, the author explains that upon
arriving in Enfidaville [Enfida, a town in northeast Tunisia]
in Oct. 1912 for a course in agriculture, he first heard about
soybeans at the Colonial School of Agriculture (l’Ecole
Coloniale d’Agriculture) in Tunis, where the crop was being
studied. In July, in the region of Mornag, he had seen the
first field of soybeans (Mammoth variety), which had made a
strong impression on him.
In 1920, I happened to come into contact with Léon
Rouest, a true misunderstood genius who would die a poor
man in 1938, after battling tirelessly for thirty years to
promote soy (soya), spending six years selecting soybeans
from the Soviets, creating some of our best soybean varieties
and writing a book with Mr. de Guerpel that can no longer be
found.
In 1921 his contact with soya was interrupted for 20
years. Then in 1941 he rediscovered the soybean at Rennes,
where Mr. Winter was Director of the Botanical Garden
(Jardin des Plantes), and himself a remarkable geneticist
and convinced experimentalist. Winter introduced Planiol
to The soybean in France, by Blanchard, Marcel (1941),
an excellent book. Blanchard was director of the Station
for Seed Trials (Station d’Essais de Semences) at 33 rue
de Picpus in Paris, where he maintained a collection of
many soybean varieties; in addition he had organized
here a veritable headquarters for soybean trials conducted
throughout France–and all of this (remarkably) on his own
initiative.
Mr. Winter introduced him to Mr. Cuisance at Reims. In
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late March 1943 Mr. Blanchard introduced him to many of
the world’s key publications on soybeans–which he cites.
1888. Johnson, Howard W.; Koehler, Benjamin. 1943.
Soybean diseases and their control. Farmers’ Bulletin
(USDA) No. 1937. 24 p. May.
• Summary: The article is divided into three sections: (1)
Leaf, stem, pod, and seed diseases; (2) Root and crown
diseases; (3) Control measures. Brief accounts are given of
following diseases: (1) Bacterial blight, bacterial pustule,
pod and stem blight, frog-eye spots, brown spot, anthracnose,
downy mildew, Alternaria leaf spot, arsenical injury,
mosaic, chlorosis due to deficiencies of potash, iron, and
nitrogen, seed discolorations associated with Cercospora
and Alternaria (2) Charcoal rot, sclerotial blight, Fusarium
blight, root rots, and lightning injury. (3) Control measures
include disease resistant varieties, crop rotation, diseasefree seed, seed treatment, and exclusion (constant vigilance
is needed to prevent introduction of new diseases into the
United States).
Concerning seed treatment (p. 23-24): “The results of
tests to determine the value of seed treatment with chemical
disinfectants in controlling seed-borne diseases of soybeans
were reported by the North Carolina Agricultural Experiment
Station in 1925 and 1926 and by the Delaware Agricultural
Experiment Station in 1929. In North Carolina in 1925
the application of formalin solution, corrosive sublimate
solution, and Bayer dust to 2-year-old Mammoth Yellow
soybean seed caused no appreciable reduction in the amount
of bacterial leaf spot and downy mildew on the resulting
plants. Formalin greatly reduced the stand of plants from
these 2-year-old seeds, whereas corrosive sublimate and
Bayer dust greatly increased the stand as compared with
that from untreated seed. These effects on germination were
observed again in North Carolina in 1926 with the Mammoth
Yellow variety. In all the concentrations used, formaldehyde
reduced the germination of the seed very materially, whereas
solutions of Semesan and Uspulun, as well as Bayer and
Semesan dusts, increased the percentage of germination. It
was concluded from these 2 years’ results that formaldehyde
should not be used as a disinfecting agent for soybean seeds
and that the gain in germination due to the use of organic
mercury disinfectants may be sufficient to make soybean
seed treatment profitable entirely apart from any benefit
accruing from control of seed-borne diseases.”
“In 1942 the Oklahoma Agricultural Station reported
that treating seeds of Virginia soybeans with Spergon and
New Improved Ceresan was effective in preventing seed rots
and pre-emergence damping off when the seed was sown in
soil naturally infested with Rhizoctonia solani.”
“Greenhouse tests were conducted at the Illinois
Agricultural Experiment Station in 1940 with 23 samples
of soybean seed, and Semesan Jr. and Cuprocide as
disinfectants, and in 1942 with 13 seed samples, and Barbak

C and Spergon as the disinfectants.”
“Summarizing, it appears that suitable seed treatment
will frequently improve the stand of soybeans, especially
when the vitality of the seed is not very high. The use of
certain disinfectants seems to be no deterrent to successful
inoculation of the seed and subsequent solution.”
Contains many photos of soybean diseases on various
parts of the plant, including “Nematode root knot on a
soybean plant grown in Monetta, South Carolina” (p. 20).
Note: This is the earliest document seen (June 2010)
that mentions Spergon, which is a fungicide used in treating
seeds, made by United States Rubber Co., Naugatuck
Chemical Division. Address: 1. Div. of Forage Crops
and Diseases, Bureau of Plant Industry; 2. Chief in Crop
Pathology, Illinois Agric. Exp. Station.
1889. Otto, Harold L. 1943. Re: Dr. Charles Fearn and soya
flour. Letter to Dr. Charles E. Fearn, 355 West Ontario St.,
Chicago, Illinois, June 10. 1 p. Typed, with signature on
letterhead.
• Summary: Dr. Otto begins by thanking Dr. Fearn for his
gift of Glen Livet (apparently a type of rum). “Soya Products
Co. submitted 3 soups–a total of 9 million pounds–for which
we hope to have the acceptance of a portion so that our
actual business is begun. Bert Adair had a long talk with
Harry Surface [in St. Joseph] a few days ago. Harry has
checked the building in St. Joseph and has all his equipment
lined up with the exception of the dryer.” Dr. Otto asks if
he can visit Dr. Fearn in Chicago and then if Dr. Fearn can
accompany him to St. Joseph. There they can talk “before the
real action begins.”
“I have submitted on preliminary sample your pan
cake [pancake] flour and cereal. We will see what happens.
I would like also to discuss in great detail the line-up for
production of soya milk. I can dump it off by the carload if
we can line up its production.
“I had a conference with Drs. Wilder and Sherwood
of the FDC and they can’t [sic, can] see no edge for high
fat flour. From all indications it looks clearly to me that we
ought to have a production division for low fat... Harry I
think will have no difficulty in picking up an expeller or two.
Dr. Payne told me that Glidden [The Glidden Co.] will come
out in the fall with something new in the way of a high fat
product by a new processing technique which is to create a
revolution in the industry... We will be seeing you soon. As
ever, Harold Otto.” Address: M.D., Soya Products Company,
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667 Madison Ave., New York, N.Y.
1890. Meade, Mary. 1943. Bean sprouts potent source of
vitamin C. Chicago Daily Tribune. June 14. p. 17.
• Summary: Since food rationing began, there has been a
new interest in bean sprouts. Mung beans are now virtually
unavailable, “but soy beans may be sprouted” and much is
underway “on the growing of soy bean sprouts from many of
the common field varieties of soyas.”
Detailed instructions for sprouting soybeans are given
based on the method developed by Clive M. McCay of
Cornell university’s school of nutrition [New York]. Among
the midwestern varieties, he prefers are Chief, Richland,
Dunfield, Illinois [Illini?], and Mount Carmel. A flower pot
works well as the container.
1891. Parker, M.W.; Borthwick, H.A. 1943. Influence of
temperature on photoperiod reactions in leaf blades of Biloxi
soy bean. Botanical Gazette 104(4):612-19. June. [5 ref]
• Summary: “1. Apparatus was devised that made possible
the application of controlled temperature to individual
leaves of Biloxi soybean plants during the dark periods of
photoperiodic treatment, while the remainder of the plant
received greenhouse temperatures and long photoperiods.
“2. When a leaf was held at 50ºF. or lower during a
5-day induction period, floral initiation was greatly inhibited.
At 70º-90º, such initiation was in general equal to that of the
controls held at greenhouse temperatures, but at 90º or higher
the extent of the initiation again was less.
“3. On the basis of the data presented in this and two
preceding papers, the inhibiting effect of low temperature
on floral initiation in Biloxi soybean plants appears to be the
result of its effect on the photoperiodic reactions occurring
in the leaf blade during the dark period, rather than through
its effect on translocation of a flower-inducing stimulus
from the leaf to the terminal meristems or its effect at the
terminal meristems upon the differentiation and development
of flower buds.” Address: 1. Physiologist; 2. Morphologist.
Both: Bureau of Plant Industry Station, Beltsville, Maryland.
1892. Cutler, G.H.; Probst, A.H. 1943. Earlyana: An early
soybean for northern Indiana. Indiana (Purdue) Agricultural
Experiment Station, Circular No. 286. 8 p. July.
• Summary: “Earlyana is a new soybean variety developed
by the Purdue University Agricultural Experiment Station.
The original plant was selected in 1931 from a row of
Dunfield by Claude Greenham, helper in the plant breeding
projects.” Four photos show Earlyana. Address: Lafayette,
Indiana.
1893. Earlyana: New U.S. domestic soybean variety. 1943.
Seed color: Yellow (straw), hilum pale with a brown speck at
one end.
• Summary: Sources: Cutler, G.H.; Probst, A.H. 1943.

“Earlyana: An early soybean for northern Indiana.” Indiana
(Purdue) Agricultural Experiment Station, Circular No. 286.
8 p. July.
Morse, W.J. 1948. “Soybean varietal names used to
date.” Washington, DC: Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See p.
2. “Earlyana–Indiana Experiment Station C-28.”
USDA Production and Marketing Administration [Grain
Branch]. 1948. “Soybean varieties: Descriptions, synonyms
and names of obsolete or old and seldom grown varieties.”
Washington, DC. 25 p. Aug. See p. 5. “Earlyana–Selection,
Indiana No. C-28, from a natural cross in a row of the
Dunfield variety by the Indiana Agricultural Experiment
Station in 1931. Maturity, early; pubescence, tawny; flowers,
purple; pods, two- to three-seeded; shattering, little; seeds,
straw yellow with pale hilum and a brown speck at one end
of the hilum, about 3,000 to the pound; oil, 19.8 percent;
protein, 42.7 percent; iodine number, 135.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 10-11. Earlyana is in the USDA Germplasm
Collection. Maturity group: I. Year named or released: 1943.
Developer or sponsor: Claude Greenham, Purdue AES
(Agric. Exp. Station), Indiana. Literature: 13, 14. Source and
other information: Selected from ‘Dunfield’ in 1931. Prior
designation: C28. Address: USA.
1894. Plagge, H.H.; Lowe, Belle. 1943. Soys for freezing.
Soybean Digest. July. p. 8.
• Summary: “Vegetable soybeans rank high as a frozen
vegetable.” The best varieties for Iowa are Bansei, Willomi,
Hokkaido, and Higan. “All four varieties were excellent
in flavor, texture and appearance, and to date all who have
sampled them attest to their excellent qualities.” Address:
Iowa Agric. Exp. Station.
1895. Woodworth, C.M. 1943. Viking soybeans. Illinois
Agricultural Experiment Station AG No. 1163. July. 4 p.
• Summary: Contents: Origin. Description. Performance
tests (comparison with Chief and Illini). Composition of seed
(oil content, protein content, and iodine number compared
with Chief and Illini). History and origin of name (“The
Viking soybean has an interesting history”). Purity of seed.
“Origin–Viking is a selection from a hybrid between
Illini and a strain of Manchu made at the Illinois Agricultural
Experiment Station in 1926. It is a sister strain of the Chief.
Before it was named, it was designated Type 118 or simply
T-118.” Address: Dep. of Agronomy, Agric. Exp. Station,
Univ. of Illinois College of Agriculture.
1896. Burlison, W.L. 1943. Re: Early work with soybeans at
the University of Illinois Experiment Station. Letter to Mr.
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George A. Montgomery, Capper’s Farmer, Topeka, Kansas,
Sept. 3–in reply to inquiry. 4 p. Typed, without signature
(carbon copy).
• Summary: Mr. Montgomery works for a farm magazine,
Capper’s Farmer, which started in 1891 and had most of its
circulation in the Midwest. This letter is written in response
to Mr. Montgomery’s letter of August 24, requesting
“information on the soybean work that has been done at the
Illinois Experiment Station.”
“Dr. C.M. Woodworth came to the University in the fall
of 1920 and he immediately started on a soybean breeding
and improvement program. The Illini was released in 1927,
seven years after he started on his work at the University. It
was from one of the selections that he made the same fall
he came to the Experiment Station that the Illini developed.
We both feel that not as much as $5,000 a year was put into
soybean improvement work at that time. Doctor Woodworth
estimates that the actual cost, including land, labor, and
materials, of producing the Illini would be about $7,000. The
Illini does yield considerably more than such old varieties as
the Midwest. Attached is a copy of Bulletin 335 [Woodworth
1929] which gives comparisons of the yields of the different
varieties.”
“1. Variety tests on a very limited scale began in Illinois
in 1896. A very limited amount of selection work was
done by Dr. L.M. Smith in 1913. One variety, Ilsoy, was
developed as a result of this work, but this soybean never
became well established as a standard variety. The Illini was
the first real producer. It was released in 1927 and it is now
estimated that three-fourths of the grain soybeans grown in
Illinois are of this variety. The next bean which was released
was the Viking. At first it was grown under the designation,
Type 118, but it came into prominence under the name of
Viking in 1940-42 in the western part of the state. The Chief,
a third variety, was released in 1941.
“2. With reference to adaptation, the Lincoln seems to
have wide adaptation as is evidenced by the fact that the
experiment stations in Ohio, Indiana, and Iowa are planning
to release this variety in 1944 as was done in Illinois this
year. Doctor Woodworth began the work on the Lincoln and
continued the line himself for three years. Then the federal
soybean laboratory came into the picture and from then on
the work was done on a cooperative basis.
“3. The Experiment Station has been working on edible
soybeans for at least 10 years. This type of soybean is not
grown extensively in Illinois because the seed supply is
limited. Carloads of seed could have been sold this year, if
a supply had been available. Attached are publications on
edible soybeans.”
“(4e) In about 1928, the soybean began to be a real
commercial crop as a source of oil and protein. However,
even before that time such a company as the A.E. Staley
Manufacturing Company, Decatur, Illinois, was doing much
work on the commercial utilization of soybeans. I think Mr.

E.K. Scheiter of that company could give you some helpful
information along this line if you would write to him.
“(4f) An exact date is hard to determine as to the time
when the use of soybeans in plastics and other products
was first made because chemists and scientists had been
exploring this field long before any actual products were
made commercially available. However, 1930 might
be mentioned as a date when study and research on the
possibilities of commercial utilization were intensified. In
1931 the Illinois Agricultural Association began to work on
the possibility of using soybean oil in paint. Circular 461, a
copy of which is attached, will give you some information
on the use of soybean oil in paint. However, I think you
could secure more specific information by writing to Dr. E.T.
Milner, Northern Regional Research Laboratory, 825 North
University Street, Peoria 5, Illinois.
“5. The Illinois Experiment Station has been interested
in soybeans for more than 40 years and I suppose the
Department of Agronomy must be credited with taking
leadership in this work. Personally I first worked with
soybeans in 1903 at the Oklahoma Station and then again at
the Illinois Station in 1905 and again in the spring of 1908.
In 1912 I became permanently attached to the department
and have continued to work with soybeans since that time.
My work has been mainly confined to the study of variety
adaptations and general production problems as well as
industrial utilization.
“Doctor Woodworth started his work at Illinois in
the fall of 1920 and has had soybeans as one of his major
projects during his entire association with the Experiment
Station. He is, of course, considered one of the outstanding
soybean geneticists of the country.
“Prof. J.C. Hackleman came to the Experiment Station
to take charge of the crops extension work in September,
1919. Since then soybeans have been one of his major
extension projects.
“A great many people at Illinois have contributed to
the development of this crop including members of the
Agricultural Economics, Agricultural Engineering, Animal
Husbandry, Dairy Husbandry, and Home Economics
Departments. The success of the crop is largely a result of
a lot of people working together in a whole-hearted and
cooperative way.”
Note: This is the earliest document seen (May 2009) that
uses the word “released” or “release” in connection with the
release of a soybean variety.
Source: Univ. of Illinois Archives, Box 18, 8/6/2.
Address: Head, Dep. of Agronomy [Univ. of Illinois].
1897. Roberts, R.H. 1943. The role of night temperature in
plant performance. Science 98(2542):265. Sept. 17. [3 ref]
• Summary: Temperature during the dark period is more
important than that during the light period in affecting
blossom induction for the Biloxi variety soybean, which
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is a warm-climate, short-day plant. Address: Dep. of
Horticulture, Univ. of Wisconsin.
1898. Gibson, R.M.; Lovvorn, R.L.; Smith, B.W. 1943.
Response of soybeans to experimental defoliation. J. of the
American Society of Agronomy 35(9):768-78. Sept. [6 ref]
• Summary: Summary: “5. Weights of stems and roots were
inversely related to severity of defoliation treatments.
“6. Any degree of defoliation resulted in a decrease in
the weight of seed produced. Yields tended to be inversely
related to the severity of the defoliation.
“7. Defoliation treatments caused greater reductions
in seed yields of Tokyo than of Biloxi, but Tokyo produced
more beans under all treatments.” Address: Dep. of
Agronomy, North Carolina Agric. Exp. Station, Raleigh, NC.
1899. International Nutrition Laboratory. 1943. Miller’s soya
foods (Ad). Soybean Digest. Sept. p. 35.
• Summary: “Miller’s International Nutrition Laboratory
are among the largest growers of the Edible Soya bean,
as also processors of high protein yielding foods from the
Soya Bean. They possess both Eye and Flavor Appeal.
Miller’s Laboratory is a demonstration that Soya Beans are a
delicious food for humans.
“Miller’s Soya Foods Include:
“1. Canned liquid Soya Milk.
“2. Spray dried Soya Milk Powder (natural, malted and
chocolate flavors).
“3. Superb canned Giant Green Soya Beans.
“4. Delicious meat substitutes and extenders in
appearance, and taste, like bologna, veal cutlets, etc.
“Price and detailed information supplied to interested
individuals, address,...”
Note: This is the earliest English-language document
seen (March 2003), published in the USA by a manufacturer
of soybean foods, with the term “soya foods” in the title.
Address: Box 326, Mt. Vernon, Ohio.
1900. Morse, W.J. 1943. Some agronomic results of the U.S.
Regional Soybean Laboratory. Soybean Digest. Sept. p. 8,
28.
• Summary: “The original work program of the laboratory
involving agronomic, genetical, physiological, and
pathological investigations has been somewhat modified
for the period of the war emergency. The physiological
and purely genetic problems are being postponed, while
greater emphasis is being placed on the development and
distribution of adapted varieties of superior quality, improved
cultural methods, and the study and control of diseases
for the maximum production of feed, food, and industrial
products under varying conditions of soils, climate and
farm practices. Thus the laboratory program for the war
emergency period includes the following objectives:
“1. To determine the effects of varietal, soil, and climatic

factors, and cultural and production methods on the growth,
yield, and composition of soybeans.
“2. To develop by breeding through selection from
hybrids and other material, supported by data from chemical
analyses, varieties of soybeans of superior quality for
industrial purposes.
“3. To study methods of control for the most serious
soybean diseases and the possibilities of developing strains
highly resistant or immune to these diseases.
“The laboratory, as heretofore, continues its
headquarters at Urbana, Illinois, where the University of
Illinois has furnished ample greenhouse, storage, office, and
laboratory space to meet all special requirements. In view of
the fact that soybean diseases are increasing in prevalence
and are threatening production in some of the heavy
producing areas, a full-time plant disease specialist has been
added to the laboratory staff. As it is impossible for one
man to give detailed attention to the disease problems in all
producing states, the possibility of conducting disease studies
with the plant pathologists of the 24 cooperating states is
being explored.
“One of the main objectives of the Laboratory and
cooperating agencies is to develop improved varieties
and strains of soybeans for commercial and industrial
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utilization. In order that new strains developed through
cooperative breeding work can be evaluated more rapidly
and accurately, six varietal groups have been established
and designated as Uniform Test Groups I, II, III, IV, V, and
VI. Group I includes varieties for the northernmost part of
the north central states having approximately the maturity
of Mandarin, the groups gradually increasing in length
of season to Group VI that contains the late varieties for
the southern part of the cotton belt. In the north central
states uniform nursery tests are being maintained at 24
different locations and in the southern states at 54 locations
in cooperation with state experiment stations and special
cooperators.”
Note 1. This is the earliest document seen (Dec. 2016)
that mentions “Uniform Test Groups” or that gives them any
of the following numbers: I, II, III, IV, V, or VI in connection
with soybeans.
Note 2. This is the earliest document seen (Dec.
2016) that contains the term “uniform nursery” or the term
“uniform nursery tests.”
“At these various places, varieties and strains are being
studied for desirable agronomic characters and disease
susceptibility and the seed analyzed to discover promising
chemical characteristics. Varieties or strains proving of
outstanding value are distributed more widely for further
testing for yield and general economic value. New strains
found to be superior are increased by the state experiment
stations, given a name, and distributed to farmers in the area
to which the variety is best adapted.
“Some of the agronomic accomplishments of the
laboratory to date may be of interest and are summarized
briefly as follows:
1. Developed and released through cooperation with
state experiment stations the Boone, Chief, Gibson, Patoka,
Earlyana, and Lincoln varieties–high-yielding yellow-seeded
types of high oil content adapted to a wide range of soil and
climatic conditions–for industrial purposes.
“2. Developed and distributed to cooperating plant
breeders a large amount of hybrid material for further testing
and selection.
“3. Showed that chemical composition, yield, and
general agronomic desirability are characters of the greatest
value in developing superior types.
“4. Showed by a survey of soybean diseases that certain
diseases are increasing in prevalence and are a distinct
menace to production in many of our large seed-producing
areas.
“5. Proved by date-of-planting studies that late varieties
at a particular location yield proportionately less than early
varieties when planted at a later date.
“6. Showed by extensive studies that the chemical
constituents of the same variety grown under different
climatic conditions differ markedly.
“7. Showed that rate of planting has no effect on

composition of the seed but does affect yield.
“8. Published numerous technical and practical reports
and bulletins to assist plant breeders and processors in their
respective fields.
“9. Showed that fertilizer treatments applied to several
soil types in the north central region did not have any marked
influence on composition of soybean seed. Treatments
applied to soils of low productivity, however, did result in
significant increases in yield.
“10. Showed by physiological research that varieties
grown at warm temperatures produced seed that were higher
in protein. ash, and calcium content, but lower in sugar
content. The iodine number of oil was lower also under
warmer growing conditions.”
Photos show: (1) A portrait photo shows W.J. Morse.
(2) The large, modern “solvent extraction bean plant
of Honeymead Products Co.” in Cedar Rapids, Iowa.
Address: Senior Agronomist, Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Agricultural Research Administration, USDA,
Washington, DC.
1901. Morse, W.J. 1943. Soybean variety registered, I
[Boone]. J. of the American Society of Agronomy 35(9):83435. Sept.
• Summary: Gives details on the soybean variety Boone
(Reg. No. 1). “The first variety of soybean for registration
under a cooperative agreement between the Bureau of Plant
Industry, Soils, and Agricultural Engineering, Agricultural
Research Administration, U.S. Dept. of Agriculture, and the
American Society of Agronomy was submitted by Dr. W.C.
Etheridge of the Missouri Agricultural Experiment Station.”
“Boone is a pure line selection from P.I. 54563-3
made by the Missouri Agricultural Experiment Station At
Columbia, Missouri, in 1930. P.I. 54653-3 originated from
a selection made by W.J. Morse in 1922 from P.I. 54563,
received from Jungchiangko, Manchuria, in 1921.
“The selected strain, now named Boone, first distributed
in 1935, is commercially grown on a moderate scale in
central and southern Missouri.”
“P.I. refers to plant introduction number given by the
Division of Plant Exploration and Introduction.”
One table shows the yields of Boone, Manchu, and Illini
each year from 1937 to 1941. A second table compares the
yield of Boone, Scioto, Illini, Dunfield, and Manchu at three
locations in Missouri. Address: Senior Agronomist, Div.
of Forage Crops and Diseases, Bureau of Plant Industry,
Soils, and Agricultural Engineering, Agricultural Research
Administration, USDA, Washington, DC.
1902. Proceedings of the Agricultural Society of Trinidad
and Tobago. 1943. Soya beans. 43(Part 3):213-14. For the
quarter ending Sept. 1943.
• Summary: “In these days when attention is being turned to
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any agricultural product which can be used as food for man
or animals or which can be manufactured into a commodity
to replace another which cannot at present be imported
under war conditions it is not surprising that much attention
is being given to the Soya Bean from which such a large
number of commodities are already being manufactured.
“The Soya Bean is not commonly grown in Trinidad and
people are asking why this crop does not figure more largely
among our cultivations. There are two reasons; one, that it
is a crop more suitable to countries of lower rainfall, and
secondly, it hardly pays to grow where cultivation methods
are still in the hand forking stage.
“A fairly wide range of varieties has been grown in
Trinidad at one time and another, but only two have proved
successful. These are the Yellow Mammoth or Venezuelan
Yellow variety and the Otootan variety, the former of which
can be grown for culinary purposes. The Otootan is more of
a hay type...
“Under Trinidad conditions Soya Beans do not retain
viability for very long and poor germination often results
from seeds kept over from one year to the next.”
“These are the difficulties which would attend
commercial plantings, but better success may be expected in
garden plots where small quantities of seed may be sown at
a time and where it is not necessary always to wait until the
seeds reach maturity before reaping.
“For culinary purposes the types with hairless pods can
be reaped young and cooked in the pods, or when the seeds
are well grown but still green they may be extracted from the
pods and cooked as pigeon peas. The mature and dried beans
may be cooked like dry pigeon peas.”
1903. Robertson, D.W.; Lute, A.M.; Kroeger, H. 1943.
Germination of 20-year-old wheat, oats, barley, corn, rye,
sorghum, and soybeans. J. of the American Society of
Agronomy 35(9):786-95. Sept. [4 ref]
• Summary: “The crops were stored in sacks in a dry,
unheated room.” The room was sprayed with a mixture of
3 parts ethylene dichloride and 1 part carbon tetrachloride
to control insect pests. Only perfect seeds of each type were
used.
“Wisconsin Black soybeans were used in the studies.
They dropped off about 10% on the first 5-year period and
by the fourteenth year had reached zero. The drop was
exceedingly sharp after the sixth year. It may be interesting
to note that as the beans dropped in germination indications
of a break-down in the fat content was noted and reported
from the germination test.”
After 21 years, “wheat germinated 12.8%, oats 49.6%,
and barley 46.2% of the initial germination.” Address: 1.
Agronomist; 2. formerly Seed Analyst; 3. Seed Analyst. All:
Section of Agronomy, Colorado Agric. Exp. Station, Fort
Collins, Colorado.

1904. Odland, M.L.; Rahn, E.M.; Link, C.B. 1943. Snap
bean, edible soy bean and lima bean variety and strain
trials–1943. Pennsylvania Agricultural Experiment Station,
Journal Ser. Paper No. 1205. 6 p. Nov. 13.
• Summary: This is a paper consisting of three typed sheets,
printed on both sides and stapled together. Along with
authors and the paper title this is in the middle/center of the
first page:
“Authorized for Publication on November 13, 1943 as
Paper No. 1205 in the Journal Series of the Pennsylvania
Agricultural Experiment Station.”
At the bottom/center of the page is: “The Pennsylvania
State College School Of Agriculture and Experiment Station,
State College, Pa.” The pages are unnumbered.
Page 2: “Edible Soy Beans: A few strains and varieties
were planted on May 15 with a garden seed drill at the rate
of approximately six seeds per foot. Each strain or variety
was represented by single fifty foot rows two and a half
feet apart. The soil was fertile Hagerstown silty clay loam
previously fertilized with 4-16-4 broadcast at the rate of 300
lb. per acre.
“In the tables that follow, vigor of plants, quality of
green beans, and relative ease of shelling the green beans
are rated 1 to 5, one having the most vigor, being of the
best quality, and being relatively easy to shell. A rating of
5 would represent the opposite of these extremes. General
rating represents the author’s personal opinion of the strain
or variety. Most of the records were obtained when the crop
had reached the green edible stage.”
Page 5: A table, “Edible soybean variety and strain
trials–1943” gives the specific and general ratings described
above. The varieties Giant Green (Excellent), Bansei (Good),
Hokkaido (Excellent), Funk’s Delicious [Funk Delicious]
(Good), and Mendota (Good) were evaluated. Giant Green
and Hokkaido were given the highest general ratings.
Note: This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Mendota. Address: State
College, Pennsylvania.
1905. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois). 1943. Edible soybean
producers and distributors*. No. 101. Nov. 15. 3 p. Not for
publication.
• Summary: Varieties: Aoda (5 producers and distributors).
Bansei (19). Easycook (8). Emperor (2). Etum (4). Funk
Delicious (3). Giant Green (4). Higan (1). Hokkaido (10).
Imperial (1). Jogun (5). Kanro (1). Kanum (1). Rokusun (4).
Sac (1). Sonsei [sic, Sousei] (4). Toku (1). Willomi (1).
Growers include:
Associated Seed Growers, Inc., 301 Kentucky Ave.,
Indianapolis, Indiana or New Haven, Connecticut (handles
Bansei {wholesale only}, Emperor, Giant Green, Jogun,
Toku, and Willomi).
Charles Siner, Route 2, Terre Haute, Indiana.
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Charles V. Holderman, 458 N. Hartmen St., Napanee,
Indiana.
Charlton-Davis Co., Inc., Norfolk, Virginia.
Corneli Seed Co., 101 Chouteau Ave., St. Louis,
Missouri.
Donald Walker, c/o Ralston Purina Co., Circleville,
Ohio.
E.F. Johnson, 1151 Claytonia Terrace, Richmond
Heights, Missouri.
Farmer Seed & Nursery Co., Faribault, Minnesota.
Fred H. Scholl, Memphis, Indiana.
George A. Mitchell, Vineland, New Jersey.
G.G. McIlroy, Irwin, Ohio (wholesale only).
Holmes Seed Co., 224 Cleveland Ave., Canton, Ohio.
International Nutrition Laboratory, Mt. Vernon, Ohio.
J.B. Lucas, Franklin, Kentucky.
Lee Chambers, Route 1, Kokomo, Indiana.
Muntz-McLaughlin Co., Holgate, Indiana.
O.M. Scott & Sons, Marysville, Ohio.
Ray Monier, Carrollton, Missouri.
Rufus Gillett, Mazomanie, Wisconsin.
Russell-Heckle Seed Co., 16 S. Trout Street, Memphis,
Tennessee.
Strayer Seed Farms, Hudson, Iowa.
The Marsh Foundation, Van Wert, Ohio.
T.W. Wood and Sons, Richmond, Virginia.
W. Atlee Burpee Co., Clinton, Iowa.
Footnote: *”This partial list is furnished for your
convenience, with no discrimination intended and no
guarantee of seed quality, varietal purity, or any other factors
involved in the purchase or distribution of seed implied.
Additions to this list will be welcomed.”
1906. Filinger, G.A.; Mackintosh, D.L. 1943. Preserving
foods in frozen food lockers. Kansas Agricultural
Experiment Station, Circular No. 217. 38 p. Nov. See p. 14.
Circular 209 revised.
• Summary: “The use of frozen food lockers by farm and
townspeople for storing foods for their own use has increased
rapidly in Kansas during the last few years.” The Bansei
variety of “edible soybeans” was adapted to preservation by
freezing. “Edible soybeans are harvested when the seeds are
in the green stage and handled like lima beans.” Address:
Depts. of Horticulture and Animal Husbandry, Manhattan,
Kansas.
1907. Franks, Gaston. 1943. They grow soybeans in
Oklahoma. Soybean Digest. Nov. p. 7.
• Summary: “More and more farmers are planting soybeans
in Oklahoma. This crop has been grown in the eastern onehalf of the state for 15 to 20 years [i.e. since 1923 to 1928]
but not many farmers became interested in its usefulness and
possibilities until the last three or four years.
“There are two types of soybeans grown in Oklahoma,

namely forage and oil. Perhaps more farmers in the past
have grown the forage beans for pasture and hay. Very few
farmers gave much thought to oil beans for commercial
market. During the last three years, however, the acreage of
oil beans has increased tremendously as well as that of the
forage bean. The trend is for more soybeans during 1944
and 1945. The shortage of protein feeds, need for oil and
the market have been responsible for this shift in cropping
practices. Farmers of eastern and northeastern Oklahoma
have found that they can utilize soybean roughages for
livestock if the grain yield is low.
“Several years ago, 1927 to 1930, a very extensive
soybean program was advocated in northeastern Oklahoma.
This program was largely responsible for the forage soybean
acreage in our state. Most of the varieties recommended
were forage varieties and of course were low in oil content.
But between 1930 and 1940 farmers seemingly became
discouraged with soybeans. The oil bearing varieties were
coming to the front and our farmers who were growing the
forage varieties of course could not sell their beans for oil.
Through the results of the Experiment Station and County
demonstrations new oil varieties were introduced. Now
practically all beans produced in the soybean section of
Oklahoma are oil varieties.
“There are several reasons why soybeans have not
been grown more extensively in Oklahoma. Farmers as a
rule look upon soybeans as another cowpea crop and they
think it should grow on ordinary upland prairie soil. The old
saying goes, ‘Land which will not sprout blackeyed peas is
worn out.’ Of course average land which will grow excellent
cowpeas will not produce soybeans in Oklahoma. In the
past soybeans have been planted on soils too low in fertility
for best yields and high oil content. For this reason the state
average yield is around 7 to 8 bushels per acre. This average
could be pushed up to 12 or 15 bushels per acre if the beans
were planted on good corn land soils. Often the soybean
territory of Oklahoma is subjected to summer droughts. The
result is shriveled, low oil content beans. This factor could be
partially eliminated, however, if the beans were planted on
the better soil types.
“Varieties also have held down the average acre yields.
The old varieties often used for forage and oil are not our
best grain varieties. During the last few years new varieties
and hybrids are being introduced. which will help to not only
increase the oil content but the average acre yield. Last year
the Oklahoma Experiment Station conducted several variety
and strain tests with the county agents and found some of the
newly introduced varieties and hybrids produced as much as
25 to 30 bushels per acre. Some of the leading varieties for
the state are Arksoy, Macoupin, Ogden, Hongkong and AK.
Several new hybrids are excellent but seed is not available
for farmers.
“This year the state of Oklahoma participated in the
U.S.D.A. regional soybean breeding and testing program.
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Several uniform nurseries were planted in the northeastern
part of the state to determine what maturity class of beans
should be planted. At the present time it is questionable if
Oklahoma farmers should plant medium early or medium
late beans. These uniform nurseries not only will answer
these questions but will help to find out the best varieties in
each class. The oil percentage also will be given an important
place in the improvement program.
“Farmer Questions: One of the important questions
farmers in Oklahoma are asking at the present time is, ‘Will
soybeans be in demand after the war is over?’ Of course they
are wondering if the supply will be adequately taken care
of from the Orient and the larger-producing corn belt states.
Also they are interested in knowing if soybeans will compete
with corn as a feed and cash crop. It is fairly definite that at
the present time when protein feeds are so badly needed with
the present price of soybeans the farmer can more than equal
the corn crop if the same attention is given to soybeans as is
given to corn.
“It is common knowledge that Oklahoma soybeans
in the past have been lower in oil content than beans from
the states farther north. This has been largely due to the
fact that Oklahoma farmers have been growing the forage
type of beans rather than oil beans. Chemical analysis of
several hundred samples of oil beans at the Oklahoma
Experiment Station show that soybeans grown in regions
of low average rainfall are low in oil and as the beans are
moved into regions of higher rainfall the oil content goes up
proportionately. The oil content of the best varieties last year
averaged around 20 percent to 22 percent.
“If oil mills and markets are close and the price justifies
planting the crop–that is, if they can make more from beans
than from corn–Oklahoma farmers in northeastern Oklahoma
will grow four or five times more beans than they are now
growing.”
A photo shows: “A soybean demonstration at the
Oklahoma A.&M. College test plots in Ottawa County. Left
to right: Lonnie Rose, Armin Groeneman, Claude Farley,
Walter Freese, Prof. Hi Staten, Paul Henson, A.G. Anderson,
Glen Thomas, Wesley Chaffin, J.W. Burnett, A.H. Freese,
W.J. Martin, Melvin Jones, and the author, Gaston Franks.”
Address: County Agent, Miami, Oklahoma.
1908. Morse, W.J.; Stuart, W.M., Jr. 1943. Vegetable
varieties of soybeans. Washington, DC: Div. of Forage Crops
and Diseases, Bureau of Plant Industry, USDA. 6 p. Nov. [12
ref]
• Summary: Contents: Introduction. Nutritive value of the
soybean. Classification of varieties as to use and maturity
(very early is 100 days or less; very late is 161 days or
more. The two types by use are “green vegetable” and “dry
edible”). Soil and climatic adaptations. Preparation of the
seedbed. Fertilizers and lime. Inoculation. Time of seeding.
Method, rate, and depth of seeding. Cultivation. Harvesting

and shelling green vegetable beans. Harvesting and threshing
mature beans. Utilization: Shelled green soybeans, mature
soybeans. Enemies of soybeans. Seed supplies of vegetable
varieties. Publications.
“About 10 years ago agricultural explorers in the Orient
collected more than 100 varieties of soybeans that were
used solely as green vegetable or dry edible beans. The term
‘vegetable varieties’ has been applied to such edible types
to distinguish them from varieties grown for other purposes.
These varieties, differing in size, shape, and color of seed
and ranging in maturity from 85 to 165 days, have been
under test for the past 8 or 9 years at various experiment
stations throughout the United States and its insular
possessions.
“In extensive tests of the cooking quality and
composition of the green and dry soy beans made by the
Federal Bureau of Home Economics and by the Departments
of Home Economics of various agricultural colleges and
experiment stations, the vegetable varieties have proved
to be much superior to the field varieties in flavor, texture,
and ease of cooking. Some varieties have also been judged
superior for the manufacture of bean milk, flour, and other
food products.”
“Classification of varieties as to use and maturity.”
“The recommended uses and classification as to the length
of growing season of the following vegetable varieties are
based on observations made at Arlington Farm: [Arlington,
Virginia]: A table shows:
Very early (100 days or less): Green vegetable: Agate,
Giant Green, Hidatsa, Sac, Sioux. Dry edible: Giant Green,
Sac.
Early (101-110 days): Green vegetable: Bansei, Chusei,
Etum, Goku, Kanro, Kanum, Waseda. Dry edible: Bansei,
Chusei, Etum, Goku, Kanro, Kanum, Waseda.
Medium Early (111-120 days): Green vegetable:
Emperor, Fuji, Hakote, Hiro, Hokkaido, Jogun, Kura, Osaya,
Sato, Shiro, Sousei, Suru, Tastee, Toku, Willomi, Wolverine.
Dry edible: Emperor, Fuji, Hokkaido, Jogun, Osaya, Sousei,
Suru, Toku, Willomi, Wolverine.
Medium (121-130 days): Green vegetable: Funk
Delicious, Hahto, Illington, Imperial. Dry edible: Funk
Delicious, Illington, Imperial.
Medium late (131-140 days): Green vegetable: Aoda,
Chame, Higan, Rokusun. Dry edible: Easycook, Higan,
Rokusun.
Late (141 to 160 days): Green vegetable: Edsoy, Green
and Black, Jackson, Jefferson, Nanda. Dry edible: Edsoy,
Jefferson, Nanda.
Very late (161 days or more): Green vegetable:
Cherokee, Seminole. Dry edible: Seminole.
“In general, the method of planting vegetable soybeans
is practically the same as that of field varieties except that
they are always planted in rows far enough apart to permit
cultivation. Three feet has been found a satisfactory distance
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between rows, although the very early varieties may be
planted in 2-foot rows.”
Note: To see refinement in Morse’s thinking, compare
this with a similar article written about two years earlier:
Morse, W.J. 1941. “Shanghaied... a super food.” Soybean
Digest. July. p. 4-5, 10. Address: 1. Senior Agronomist; 2.
Asst. Agronomist. Both: Div. of Forage Crops and Diseases,
USDA, Washington, DC.
1909. Reid, Mary Elizabeth. 1943. Vitamin C loss from
soybeans stored in cooked and fresh state. J. of Home
Economics 35(9):587-88. Nov. [3 ref]
• Summary: In experiments with “immature Jogun
soybeans,” the writer found evidence of greater loss of
vitamin C (ascorbic acid) from beans stored in the cooked
state than from those stored raw. A table shows that soon
after harvesting, the soybeans contained 33-35 mg/100 gm
of vitamin C. After storing the soybeans raw in a refrigerator
at 50ºF, only 6% of the vitamin C was lost after 96 hours (4
days). No loss in vitamin C content was found immediately
after the soybeans were cooked in water for 25 minutes.
But after the cooked beans were refrigerated at 50ºF, they
lost vitamin C as follows: 26% after 19 hours, 41% after 72
hours, and 44% after 96 hours. Address: National Inst. of
Health, Washington, DC.
1910. Gold, Norman Leon. 1943. Availability of soybeans
and soya products for civilians. In: U.S. Food Distribution
Administration, War Food Administration, ed. 1943.
Soybeans and Soya Products. Program for Meeting of
Interdepartmental Nutrition Coordinating Committee. 25 p.
See p. 5-6. Dec. 7.
• Summary: “From the standpoint of the quantity of human
food produced per unit of land and labor the soybean ranks
at or near the top of the list of agricultural products. It is
therefore an especially important crop in wartime. In 1944
United States civilians will have available more soybeans
and soya products than ever before. That this legume is a
very valuable food in terms of quality of nutrient content is
fortunate for us.”
“More than 90% of the soybeans harvested in the U.S.
are processed into oil and soybean oil meal.
“For food other than oil, soybeans are used as green
shelled beans, dry beans, or as soya products,–principally
soya flour, flakes, and grits. Civilian consumption of the
latter has increased from 35 million pounds in 1941 to an
estimated 100 million pounds in 1943. These products have a
wide range of possible uses in such foods as sausage, bread,
prepared baking mixes, doughnuts, macaroni and other
paste goods, cereals, soups and crackers, but there has been
reluctance on the part of some food processors to incorporate
soya in their products. Part of this hesitation results from the
manner in which the product must be labeled if it contains
soya, and partly to uncertainty about consumer reaction. The

factor limiting the use of soya products for human food is
consumer demand,–not limited supply.
“Although the present rate of milling capacity for soya
flour and grits is now about 1,400 million pounds per year,
actual production is less than one-third that rate, or about 400
million pounds. Of this amount it is planned that about 38
percent will be for domestic use and 62 percent for export.
As much as one billion pounds can quite easily be produced
in 1944. About 300 million pounds of this total could be
offered to United States civilians. With large supplies of
soybeans and with unused milling capacity for flour and
grits, housewives and industrial users in the United States are
assured of all the high grade soya products they may desire
to consume in 1944.
“Soybeans used as green shell beans, dry beans, and
bean sprouts usually are of the so-called vegetable type
of which there are about 18 varieties grown in the United
States. The most commonly grown are the Hahto, Easycook,
Kanro, and Hokkaido. These varieties have been developed
to have a better flavor and to be more easily and quickly
cooked than the field type bean used for oil, soybean oil
meal, and soya flour and grits.
“Data on production of the vegetable type of soybeans
are meager, because production is small, scattered; and
largely confined to gardens and small fields. One grower,
reputedly the largest in the country, produced 300 acres this
year, and it is estimated that total commercial production
did not exceed 12,000 acres of vegetable type beans in 1943
compared with 11,480,000 acres of the field type harvested
for beans.
“The shelled green beans are used as a vegetable in
growers’ homes and some are canned commercially. It is
estimated that production of canned soybeans was 30,000
cases in 1941, 100,000 cases in 1942, and 500,000 cases in
1943. A War Production Board conservation order restricts
the canning of dry soybeans packed in glass containers to
50 percent of the closures used in the 1941 pack; and in tin
containers to 35 percent of the weight of the product packed
in 1941. The order, however, permits unlimited packing
of shelled green soybeans in either glass or tin containers.
Consequently it is estimated that about 80 percent of the
1943 pack is shelled green beans.
“The present status of civilian demand is illustrated
by reports from the Office of Price Administration that
in Oklahoma and Arkansas, where production reputedly
was quite heavy this year, sales of beans have not been
adequate to move supplies on retailers’ shelves. This may
be owing to poor quality of some beans or possibly to the
labeling. Some shelled green soybeans are labeled ‘Immature
Green Soybeans’ and some people are prejudiced against
consuming an ‘immature’ food, Present ration point values
favor these beans, but nevertheless they have not moved in
keeping with available supplies. An educational program
in these two States should help to increase consumption.”
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Address: Chief, Civilian Food Requirements Branch, Food
Distribution Administration, War Food Administration.
1911. Hochbaum, H.W. 1943. Shall we plant soybeans in the
Victory Garden? In: U.S. Food Distribution Administration,
War Food Administration, ed. 1943. Soybeans and Soya
Products. Program for Meeting of Interdepartmental
Nutrition Coordinating Committee. 25 p. See p. 7-8. Dec. 7.
• Summary: “One of our aims in the Victory Garden
Program is to encourage more people to plant the kinds of
vegetables that are of greatest value in protecting health,
and which at the same time are fairly easy to grow. Now
some of the vegetable varieties of soybeans fill this need
admirably, and everything should be done to encourage
greater plantings by home gardeners. Soybeans are easily
grown, they yield well, and they are rich in food value. The
fresh green soybeans are very rich in vitamin A, especially
the varieties that are deepest green in color. They are also
a very good source of thiamine (vitamin B-1), and a good
source of riboflavin (vitamin G) The fresh green soybeans
are very rich in vitamin A” and thiamin, and are a good
source of riboflavin (vitamin G [sic, vitamin B-2]) we are
told in Leaflet 166 of the U.S. Department of Agriculture,
entitled ‘Soybeans for the Table.’ Moreover people learn to
like soybeans as a fresh vegetable.
“Some varieties come to bearing in mid-August, and
other later, so that by a selection of proper varieties, we
can have them in bearing here until November. Especially
valuable they are in areas where the gardens so often dry
out in summer, for soybeans stand dry soil pretty well and
yield something green when some of the garden is on strike.
Therefore, soybeans deserve every consideration, for one of
the problems of the Victory gardener is to plan and cultivate
the garden so that it produces to the fullest in late summer.
“Mr. Werner Meyer on the Federal staff of the Extension
Service had a fine Victory garden in Bethesda, Maryland this
year, and said his garden was the finer and more enjoyable
because of the excellent yield he obtained from green soya.
His family enjoyed them fresh from the garden, and through
the winter they will enjoy the canned soybeans put up during
the summer.
“The Extension Service of the University of Tennessee
found that three kinds of soybeans averaged 1 1/3 cups of
shelled beans to three feet of row. The yield, however, has
been exceeded by some gardeners who have good soil and
favorable growing conditions. In fact, Mr. William J. Morse
(who spoke to us earlier and whose name will be linked
permanently with soybeans not only in the Department of
Agriculture but throughout the United States) has told me
that some of the vegetable varieties of soybeans yield from
two to two and one-half times as much as our common lima
beans.
“Mr. Morse recommends the following varieties for
the Eastern and Central States: Hokkaido, Jogun, Imperial,

and Kanro. Giant Green and Tastee are two early varieties
recommended to enable enthusiasts to lengthen the season
of production. For the Southern States, Seminole, Edsoy
[Delsoy], Nanda and Rokusun are recommended. For those
who have room and want to grow small dry beans for
sprouts, the well known Bansai is suggested.
“Soybeans should be grown in rows 24-30 inches apart.
Therefore, it may not be practical to grow them in the small
Victory gardens, say gardens less than 30 x 50 feet. Too
many Victory gardeners planted corn, potatoes, cucumbers,
and other space-taking crops in 1943. Such crops do not
yield enough in small gardens, and in planting them the
Victory gardener sacrifices space that might be given to other
vegetables that yield more commensurately.
“Soybeans should be planted at corn planting time when
the ground is warm and all danger from late frost is past.
The seeds should be planted about one inch deep and three
inches apart in the row. At this rate, one pound of seed will
plant about 400 feet of row. The seeds preferably should be
inoculated with a soybean culture before planting.
“The crop is cultivated like corn or any other garden
vegetables. The beans are ready for use when the pods turn
yellow green. This is from 100 to 130 days after planting.
“So far as pests go, soybeans have one advantage and
one disadvantage. The Mexican bean beetle which is such a
pest on our common snap beans does not bother soybeans if
other beans are nearby. But oh! how the rabbits love them.
Some Eastern Victory Gardeners plant soybeans to lure the
rabbits away from the snap beans.
“Shall we plant soybeans in the Victory garden? Well,
if we want a delightful fresh green vegetable in late summer
and fall, one that is easily grown and yields well, we will by
all means plant soybeans–that is, provided we have enough
space and a fairly long growing season. And on farms and in
the larger Victory gardens in town and suburbs, we should
also increase our plantings to have soys to can, to dry,
and for sprouts.” Address: Extension Service, WFA (War
Food Administration), and Chairman of Victory Garden
Committee.
1912. Morse, W.J. 1943. Introducing the soybean. In: U.S.
Food Distribution Administration, War Food Administration,
ed. 1943. Soybeans and Soya Products. Program for Meeting
of Interdepartmental Nutrition Coordinating Committee. 25
p. See p. 1-2. Dec. 7. [1 ref]
• Summary: “The people of oriental countries, especially
China, have much to teach the rest of the world in the matter
of economy in the use of food products. For thousands of
years the protein part of the diet of hundreds of millions of
Chinese has been supplied or supplemented largely from
soybean products. Fermented, the soybean yields all of
their different sauces, which furnish the basic flavoring
of their foods; pressed, it gives oil for cooking; sprouted,
it gives a fresh vegetable rich in vitamins; picked when
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green, it makes an excellent green vegetable; ground dry,
it makes flour; soaked, ground, and with water added, it
provides milk; and the curdled milk furnishes the famous
bean curd–the boneless meat of the Orient–used in the form
of various cheeses and as a meat substitute. It has meant
bread, meat, milk, cheese, and vegetables to these people,
and has furnished what appears to be a well balanced diet at
a relatively low cost. It is rapidly becoming one of the most
valuable, if not the most valuable, of China’s gifts to the
people of the Western World.”
Note. This is the earliest English-language document
seen (Dec. 2016) that uses the term “boneless meat of the
Orient” refer to tofu.
“Although the many and peculiar uses of the soybean
have long been appreciated by the Chinese, it is only within
comparatively recent years that the soybean has received
much attention as a human food in either Europe or America.
Strange to say, the first published use of the soybean in
the United States, other than for forage purposes, was as a
coffee substitute by the Indiana Experiment Station in 1892
[sic, 1894]. It was revealed that an Indiana farmer and his
neighbors had been using the roasted beans for coffee for
about 8 years. During the past two years, as many of you
know, the soybean has been sold as ‘Coffee Berry”, and
‘Coffee Plant’, and used extensively to blend with coffee.”
“The soybean was first used for food in America,
beginning about 1910, as a flour prepared chiefly for
infant foods and for persons requiring a food of low starch
content” [diabetics]. At various times the soybean has
attracted attention as an article of food, but it was not until
World War I, when a cheap, and easily obtainable source of
protein being sought, that the soybean was really considered
seriously as an American food and the name soybean became
fairly familiar. At that time the dry beans were prepared in
many ways but owing to the time required for cooking, the
peculiar taste, and improper methods of processing, soybean
products in general received a poor reception. In most of
the oriental foods made from the soybeans, the disagreeable
flavor is avoided by the use of special edible varieties and
also because of the nature of the products, the preparation of
which, for the most part, involves some sort of fermentation,
thus changing the flavor entirely. During that period cooking
tests were conducted with all the varieties and introductions
then available, in an attempt to find varieties lacking the
unpleasant beany taste and which would cook quickly. Only
two edible types–the Hahto and Easycook–were found in our
500 varieties and these had rather limited soil and climatic
adaptations. For a brief period these varieties became popular
in the green and dry stages but food habits are difficult to
change, as is revealed in the history of the introduction of
the potato, tomato and other foods now generally used. Most
people have thought of the soybean primarily as a stock feed,
a crop, to turn under for enriching the soil, or processing for
oil and oil meal. Prejudice, custom, and ignorance of foods

and food values have much to do in the retarded progress in
the utilization of the soybean as food. In 1925 the American
Soybean Association held its annual meeting in Washington
[DC] and in the exhibit of products, the only articles of food
shown were canned baked soybeans, diabetic and infant
foods, soy sauce, and health soy flour. At the present time
more than 50 different foods made wholly or in part from
soybeans by about 200 manufacturers are on the market.
“The importance of the soybean as an economical and
valuable source of food in the human diet is becoming more
generally recognized by the average American citizen. The
rapid increase in the production of soybeans in the United
States during the past decade has caused an expanding
interest in the nutritional value of the soybean and in its
possibilities as a food. Extensive nutritional studies made
during recent years by industry, State experiment stations,
and the Department of Agriculture have revealed the unique
dietary value of the soybean and its products, and have had
much to do with the rapid and growing popularity of the
soybean as a food.
“The introduction of vegetable varieties of soybeans,
which are now available in all sections of the soybean
growing region is doing much to overcome earlier prejudices
against the use of dry soybeans. This type of soybean has
also become quite popular as green shelled beans used in
the same manner as green peas or lima beans. During the
past season vegetable soybeans were grown extensively in
victory gardens, and several commercial concerns canned
large packs of the green shelled beans in a similar manner to
green peas. Vegetable soybeans led the list of new vegetables
planted in the rural gardens in 1942 in South Carolina.
Approximately 2000 home demonstration club women in
44 of the 46 counties in South Carolina planted them in
the vegetable garden for the first time. In the winter and
spring of 1943, 10,000 one-pound packages of dry vegetable
soybeans were sold throughout South Carolina.
“The soybean through the past few years’ has risen from
an emergency crop to one of major importance, having won
its way to its present recognition as a valuable aid to food
farming, a commercial worth while crop, a useful nutritious
human food, a source of raw material for numerous vital
industrial products, and as a highly essential factor in the
present international emergency program. It has been stated
that the real problem with respect to the post-war food of
the world population lies in marshalling the agricultural
resources of the world and the proper distribution of foods
based on human needs. The comparatively low cost of
soybean food products makes them an ideal source of high
quality protein. An adequate supply of protein at reasonable
cost will be an important point in the post-war feeding of
low-income groups in our own country. It will be doubly
important in the problems presented by the people to be fed
abroad.
“The soybean is very much in our news these days
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and it is said, seemingly with truth, that the country
growing soybeans provides food for its people, its cattle,
and its guns.” Address: Bureau of Plant Industry, Soils,
and Agricultural Engineering, Agricultural Research
Administration, USDA, Washington, DC.
1913. Earley, E.B. 1943. Minor element studies with
soybeans. I. Varietal reaction to concentrations of zinc in
excess of the nutritional requirement. J. of the American
Society of Agronomy 35(12):1012-23. Dec. [21 ref]
• Summary: There is usually considerable variation among
plant varieties of a given species in reaction to temperature,
drought, disease, insects, etc. It is likewise known that plant
varieties react differently in the absorption and metabolism
of at least some of the chemical elements. “Hudson Manchu
[Canadian soybean variety] will successfully tolerate 8 and
perhaps 12 times the external concentration of zinc as will
Peking.”
This is “A contribution for the former U.S. Regional
Soybean Industrial Products Lab., Urbana, Illinois, a
cooperative organization...” Address: Asst. Agronomist,
Div. of Forage Crops and Diseases, Bureau of Plant
Industry, Soils, and Agricultural Engineering, U.S. Dep. of
Agriculture.
1914. Mulvey, R.R. 1943. Lincoln soybeans. Indiana
(Purdue) Agricultural College, Agronomy Mimeo No. 44.
Dec. 2 p. [1 ref]
• Summary: “Lincoln is the most promising mid-season
variety of soybeans released to date. The purpose of this
mimeograph is to serve as a guide to growers for the
multiplication of this variety in Indiana.
“Origin: The Lincoln soybean variety is a selection from
a natural cross, probably between a white flowered Mandarin
plant and Manchu, made in 1934 by Dr. C.M. Woodworth,
Chief in Plant Genetics, Illinois Agricultural Experiment
Station.
“Description: Lincoln soybeans resemble the Mandell
variety in appearance, height, standing ability, time of
maturity, and in most other respects except that it is higher
yielding, produces seed of much higher oil content, and
has white flowers instead of purple. Lincoln is intermediate
in height between Dunfield and Illini and lodges less than
either of these two varieties. When grown on fertile soil,
three seeds to the pod predominate. The seed is yellow with
a prominent black hylum resembling Manchu and similar
varieties and are slightly larger than seed of Illini and slightly
smaller than seed of Dunfield.
“Cooperative Release: Lincoln soybeans were multiplied
in Ohio, Indiana, Illinois and Iowa during 1942 and 1943
for simultaneous release in 1944 under supervision of the
agencies in these various states. This state is indebted to both
Ohio and Illinois Stations for seed stocks.
“Place of Lincolns in Indiana: The Lincoln variety of

soybeans have been included in performance trials at eight
locations in Indiana. The results are given in Agronomy
Mimeo. 42. The Lincoln variety of soybean is well suited
to the same conditions under which other varieties of the
same maturity group, such as Dunfield, Illini, Mandell,
and Mingo, are now being grown in Indiana, and might
well replace these varieties in the state because of its high
yield, good standing ability, and high oil content. It is best
adapted in central Indiana. Lincoln should be used only
for early planting in northern Indiana and for medium-late
planting south of U.S. Highway 50. Earlyana, Richland,
Chief, Patoka, and Gibson are expected to continue to fill the
conditions of their special adaptation for which they have
been recommended.
“Rate of Seeding: The rate of seeding Lincoln soybeans
probably should be the same as that of other varieties in the
same maturity group with seed of similar size. However, the
rate of seeding for 1944 and 1945 should be somewhat lower
than optimum in order to increase seed stocks more rapidly.
Seeding in rows for cultivation rather than solid seeding
should be practiced during this period. Table 2 indicates
what may be expected from thinner than the normal rate
of seeding in rows under favorable conditions for seeding
emergence.
Page 2 is titled “Experiments with Lincoln Soybeans on
the Soils and Crops Farm, Lafayette, Indiana.
Tables show: (1) Yield and Oil Content of Soybean
Varieties on the Soils and Crops Farm, Lafayette, Indiana,
1942-1943. It compares the early varieties, Earlyana and
Richland, the mid-season varieties Lincoln, Dunfield, and
Illini, and the late varieties Chief, Patoka, and Gibson. For
each it gives the seed yield per acre in bushels per acre (at
13.5% moisture), the hay yield, and the oil content on a dry
basis.
(2) Yield of Lincoln soybeans seeded at various rates
[pounds per acre] as compared to Illini seeded at one rate
in 34-inch rows, Soil and Crops Farm, Lafayette, Indiana,
1943. “From the above table as well as past yield records, it
is reasonable to assume that under conditions favorable for
seedling emergence, Lincoln soybeans should yield at least
as much when seeded in rows at 30 pounds per acre as other
commercially grown varieties in its maturity group when
seeded in rows at heavier rates.
“Fertilization: Superior yielding ability of any variety
cannot be expected to its fullest extent except on soils,
with favorable physical and drainage conditions, that are
supplied with an adequate amount of plant food. In order to
rapidly increase seed stocks of high quality, Lincoln should
be grown on land that is capable of producing at least 30
bushel of soybeans per acre. If such land is not available, it
is advisable to plow under 500 pounds per acre of 0-12-12
fertilizer or its equivalent. Land decidedly deficient in potash
should be especially avoided.
“For effect of fertility level on yield and quality of
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soybean seed, see Agronomy Mimeo. No. 40.” Address: Dep.
of Agronomy, Purdue Univ. Agric. Exp. Station, Lafayette,
Indiana.
1915. Oveson, M.M.; Hubbard, Leon V.; Hoskinson, R.B.
1943. Report of the Sherman Branch Experiment Station,
Moro, Oregon 1942. Moro, Oregon. See soybeans, p. 74-78.
• Summary: “Experiments with soybeans in 1942 included
yields from twenty-eight varieties, a date of planting trial,
and a check row hill planting trial; also a minor element
trial reported under pot experiments.” Soybeans were
planted from April 13 to June 3. “Table 31 presents the
1941 and 1942 varietal yields in bushels per acre and the
two year average yield. Hudson Manchu and F.P.I. 68427
have maintained the highest average yield with 8.5 bushels
per acre.” Plantings on May 1 produced the highest yields.
Address: 1. Superintendent; 2. Research Asst.; 3. Sr.
Agricultural Aid.
1916. Beeson, K.E. 1943. Soybean yield contest in 1942.
Indiana Corn Growers’ Association Annual Report 43:27-31.
• Summary: “Fifty-one growers participated in the 1942
soybean yield contest, compared to 16 in 1941, and 6 in
1940. Yields from the two highest yielding acres in fields of
ten or more acres were officially measured by Association
representatives. The soybeans from the measured area were
weighed immediately after harvest by judging committees,
samples taken for moisture determination, and part of each
retained for future reference.
“Yield honors were carried off by relatively young
farmers with Merle E. Custer of Grant County producing
47.9 bushels per acre, Clifton Cardwell of Tipton County
producing 47.1 and Glen Kinsell producing 44.7 bushels. In
fact the first 6 places in the 1942 contest were higher yields
than any in the contest during the two preceding years.
“Row Seedings Popular: Custer planted one bushel of
inoculated Richland soybeans per acre in 36 inch rows with
the corn planter on corn stalk ground on May 28, did not
fertilise, and gave one cultivation with the rotary hoe and one
with the corn cultivator.
“Cardwell planted 36 pounds of Dunfield soya in 40
inch rows on corn stalk ground on May 28, applied 100 lbs.
of 3-9-18 with the corn planter, and gave two rotary hoe
cultivations, and two row cultivations.
“Kinsell used a clover pasture sod, and planted 108
pounds of inoculated Richlands per acre in 21 inch rows with
the grain drill and gave 3 cultivations.
“Shockney and Thomas, fourth and fifth place winners,
both used alfalfa sod, the former drilling two bushels of
inoculated Richlands solid, and the latter two bushels of
inoculated Mandells in 21 inch rows with the corn planter.
Neither fertilized, and the former did not cultivate his field,
while the latter gave 3 cultivations with the rotary hoe.
“Robinson with the next highest yield drilled 2 bushels

of Richlands solid on soybean stubble land.
“Row seedings were more popular than solid seedings,
with 30 of the 51 contestants using row seedings. Their
average yield was 37.4 bushels per acre while from the
solid seedings the average was 35 bushels. Dividing the row
seedings into two groups, those 36 to 42 inches in width, and
those ranging from 19 to 28 inches showed an average yield
of 37.9 bushels for the wide rows, and 37 bushels for the
narrow. The very favorable season for soybeans doubtless
gave the wide rows an abnormal advantage in 1942, for
experiment station tests usually show a yield advantage for
rows 20 to 30 inches wide rather than greater widths. Corn
planting and cultivating equipment make the use of wide
rows a necessity on many farms.
“On highly fertile soils row seedings are likely to have a
yield advantage, for solid sown soybeans may go down too
early for maximum seed set, and the yield may be seriously
reduced by poor podding.
“Rotation Practices: Forty growers out of 51 planted
their soybeans after corn which is the most common practice,
and under most conditions the most logical plan. This
rotation practice gives an excellent opportunity to turn corn
stalks under for corn borer control.
“Two growers planted soya after soya which usually
results in good yields, and the remaining growers in most
cases planted soya after a legume crop. The preceding crop
apparently had little effect on the yield of soybeans.
“Date of Planting: Ten percent of the growers planted
during the first fifteen days of May with a yield average of
40.8 bushels; 63% planted during the last half of May, with
an average of 37.4 bushels, and 27% planted sometime in
June with an average of 37.4 bushels per acre.
“Since the Richland was used by 23 growers, an average
of yields was made for the three periods with no difference in
yield. The lone field planted in early May made 39 bushels;
the 6 fields planted in June made 38.7; and the remainder
planted in late May averaged 38.9 bushels.
“As in the 1942 contest, late May planting is the
common practice in the State with a trend toward later
planting in river bottoms, to facilitate weed control before
planting, and a trend toward early May planting in corn borer
infested areas in order to get some of the planting completed
before time for delayed corn planting for corn borer control.
“Rate of Seeding: Growers used slightly higher than
usual rates of seeding. In narrow rows, the average rate per
acre was 77 pounds; in wide rows, 61 pounds; and in solid
plantings 107 pounds.
“Fertilizer: Only 6 of the 61 growers used fertilizer
and their yields ranged from 47.1 bushels per acre to 30.4
bushels. Five used manure. The others, as is the common
practice with soys, depended on residual fertilizer to make
their soybean crop. One grower plowed under 500 lbs. of
0-12-12 for his crop.
“Inoculation: Thirty-three of the 51 growers inoculated
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their seed, although doubtless most growers had soil that was
already well inoculated for the crop,
“Cultivations: Solid Seedings: Only 4 of the 21 growers
gave their fields any cultivation.
“Row plantings: Only one of the 30 growers did not
cultivate. Most growers used the rotary hoe while the
seedlings were small and followed with one or two row
cultivations. As a rule between two and three cultivations
with the rotary hoe, weeder, harrow, beet or corn cultivators
were given the fields of row seedings.
“Varieties: The Richland was used by 23 men in the
contest; Dunfield was used by 7 participants; Mandell and
Chief by 5 each; Patoka, No. 7 and Manchu by 2 each;
Gibson by 1; and 4 failed to identify their variety.
“The Richland was used by approximately one-half the
contestants in 1942, primarily because of its adaptation to
fertile soils. It stands well, does not grow coarse, and matures
early. It yielding ability is on a par with later varieties in
central Indiana on fertile soils. Most contestants are in
central Indiana. In the southern half of the State varieties of
more satisfactory adaptation to longer growing seasons were
used.
“More detailed discussions of the varieties, discussions
of cultural methods, etc. can be found in Purdue publications,
and the certified seed lists of the Association.
“Moisture Content at Harvest Average moisture content
of samples submitted was 11.5%. Average content of the 24
samples of Richlands was 11.4%. Difference of moisture
content of the different varieties was not significant, nor
was the difference between soya planted in rows or solid
apparent. Moisture content was taken at harvest, and no
sample exceeded 14% and the driest was 9%. Part of the
beans were too dry for best seed condition as the tender
embryo may be jarred loose in seed that is appreciably under
13% at combining, and germination may be reduced.
“Important Change in Medal Awards: Volume of
contestants is large enough to justify a change in medal
awards from one medal per county to awards based on
yields, just as in the Five Acre contest, according to the
decision of the Soybean Committee of the Association. In
1943 growers producing yields as follows will be entitled to
medals for their respective yields:
“30-35 bushels per acre. 35-40 bushels per acre. 40-45
bushels per acre. 45 and up bushels per acre.”
“County winners will receive medals only in case their
yields are 30 or more.
On the last page (p. 31) is a table titled “1942 Soybean
Yield Contest” that fills most of the page. It contains 6
columns: (1) Ranking number and an * indicating County
Winner. (2) Name and address of grower. (3) County. (4)
Soybean variety planted. (5) Yield in bu per acre. (6) Method
of planting (width of rows or solid).
Near the bottom is a small table titled “State Winners
Soybean Yield Contest” with 5 columns showing the winner

each year from 1940 to 1942. Address: Secretary-Treasurer,
Indiana Corn Growers’ Assoc.
1917. Mendota: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1943. Seed color:
Yellow (straw), hilum light brown to brown.
• Summary: Sources: Odland, M.L.; Rahn, E.M.; Link, C.B.
1943. “Snap bean, edible soy bean and lima bean variety and
strain trials–1943.” Pennsylvania Agricultural Experiment
Station, Journal Ser. Paper No. 1205. 6 p. Nov. 13. Page
5: A table, “Edible soybean variety and strain trials–1943”
gives the specific and general ratings described above. The
varieties Giant Green (Excellent), Bansei (Good), Hokkaido
(Excellent), Funk’s Delicious [Funk Delicious] (Good), and
Mendota (Good) were evaluated. Giant Green and Hokkaido
were given the highest general ratings.
Walls, E.P. 1943. “Edible soy beans.” Maryland Agric.
Exp. Station (Department of Horticulture), Miscellaneous
Publication No. 28. 7 p. Contribution No. 1934. See p. 6.
Mendota is one of twelve soybean varieties that have been
grown at the Maryland station for four years. It matures [to
the green vegetable stage] in 68 days. In 1940 and 1941 it
was not rated as one of the top 9 varieties in terms of quality
when canned.
New Jersey Agric. Exp. Station, Circular. 1944.
“Growing beans and peas in New Jersey home vegetable
gardens.” No. 480. 4 p. See p. 2. The best edible soy bean
varieties for New Jersey gardens are “Bansei, Giant Green,
and Mendota.”
Combs, O.B. 1944. “Mendota: A new edible variety
from Wisconsin.” Soybean Digest. Jan. p. 17.
Morse, W.J. 1948. “Soybean varietal names used to
date.” Washington, DC: Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See p.
6. “Mendota–Wisconsin Experiment Station selection.”
USDA Production and Marketing Administration
[Grain Branch]. 1948. “Soybean varieties: Descriptions,
synonyms and names of obsolete or old and seldom grown
varieties.” Washington, DC. 25 p. Aug. See p. 12. “Mendota–
Selection from P.I. No. 84668 by the Wisconsin Agricultural
Experiment Station in 1937. Introduction received from
Suwon, Korea, in 1929. Maturity, early; pubescence, gray;
flowers, purple; pods, two- to three-seeded; shattering,
medium; seeds, straw yellow with light brown to brown
hilum, about 2,100 to the pound; germ, yellow; oil, 17.5
percent; protein, 40.9 percent; iodine number, 139.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 14-15. Mendota is in the USDA Germplasm
Collection. Maturity group: I. Year named or released: by
1944. Developer or sponsor: O.B. Combs, Department of
Horticulture, Wisconsin. Literature: 13, 14. Source and
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other information: From the AES (Agric. Exp. Station),
Suweon [Suwon], Gyeonggi Do, South Korea, in 1930. Prior
designation: PI 84668. Address: USA.
1918. New South Wales Dept. of Agriculture. 1943. The
farmers handbook. 5th ed. Sydney, New South Wales,
Australia: Alfred Henry Pettifer, Acting Government Printer.
viii + 1028 p. See p. 572-75. Illust. Index.
• Summary: The section titled “Soybeans” (p. 572-75)
discusses: Growing soybeans in New South Wales. Climate
and soil. Planting. Varieties. Soybeans for hay. Soybeans as a
supplementary crop in Maize.
“Soybeans were introduced and tried out, chiefly on
the coast [of New South Wales], several years ago, but were
discarded as having no special merit. Further introductions
(from America and elsewhere) were made more recently,
however, and the crop was tested in some of the tableland
districts with much more encouraging results.” A few latematuring soybean varieties that were introduced recently
show excellent promise.
“The growing of soybeans in New South Wales has so
far been restricted to a few experimental farms and a handful
of farmers in scattered districts, but the utility of the crop is
evident from these tests.” In the coastal districts the varieties
Otootan and Biloxi do the best, whereas Virginia and Pekin
[Peking] do best on the tablelands. Address: New South
Wales, Australia.
1919. Oexemann, Stanley William. 1943. Studies on the
effects of indolebutyric acid in nutrient solutions on the root
morphology of the Biloxi soybean (Abstract). Proceedings,
Minnesota Academy of Science 10:13. For the year 1942.
Meeting took place on 24-25 April 1942 at Univ. of
Minnesota.
• Summary: “In these studies previously germinated
soybeans were grown in water cultures (containing complete
nutrient solutions) and in addition indolebutyric acid in
different concentrations. Indolebutyric acid showed a
twofold effect on the roots of soybeans. Firstly, indolebutyric
acid caused the initiation of a larger number of roots per
unit area. Secondly, indolebutyric acid showed an inhibiting
effect on the elongation of both primary and secondary
roots.” Address: Carleton College.
1920. Towle, R.S. 1943. Soybeans. University of Wyoming,
Sheridan Research and Extension Center, Annual Report. p.
13.
• Summary: “Soybeans were sown late, June 9, on account
of cold wet weather. Three varieties were sown, Minnsoy,
Cayuga, and Macauley Manchu. They emerged with a
good stand and grew well but all were killed by the frost
September 8. Pods developed on all 3 varieties, the most on
Minnsoy, but not enough to produce any beans.” Address:
Superintendent, Sheridan Field Station, Sheridan, Wyoming.

1921. Walls, E.P. 1943. Edible soy beans. Maryland
Agricultural Experiment Station (Department of
Horticulture), Miscellaneous Publication No. 28.
Contribution No. 1934. 7 p. Summarized in Soybean Digest,
April 1945. p. 16, 18. [9 ref]
• Summary: “Since all soybeans are ‘edible,’ probably a
better name for those types and varieties which have been
developed for table use and for canning would be ‘vegetable
type’ soybeans, to distinguish them from the better known
agronomical types used for hay crops and soil improvement
purposes.”
“Probably no crop grown today has a more interesting
history than the soybean.” In the USA “Illinois was the
pioneer state. Here the Experiment Station workers,
cooperating with Mr. W.J. Morse of the Bureau of Plant
Industry, U.S. Department of Agriculture, conducted
extensive county tests.”
Discusses “vegetable soybeans” and work at the
Maryland Experiment Station. In 1939 canners and growers
in Maryland began making inquiries about the possibility
of growing edible soybeans as a canning crop. The author
describes how the soybeans are prepared for canning. There
is a marked tendency for the liquor to jell after the cans have
stood for a time. This makes a very unattractive product.
“Observation has led to the belief that jelling is closely
associated with maturity and this can largely be avoided by
harvesting the beans at the stage just before any white or
yellow beans have made their appearance.”
“Varieties grown in the four years have included Sousei,
Giant Green, Bansei, Toku, Jogun, Higan, Hokkaido,
Emperor, Willomi, Imperial, Aoda, and Mendota, making
twelve in all.” Varieties with the top 4 quality ratings in 1940
were Emperor, Bansei, Higan, and Giant Green. In 1941 they
were Emperor, Willomi, Jogun, and Toku. “It has been found
that soybeans may be hulled satisfactorily with a pea viner
by using Pea screens.”
“Sprouting soybeans: Either field or vegetable varieties
may be used. Usually the varieties having the smaller seeds
are preferred, because in the final product there is relatively
more sprout in relation to the attached bean, and both sprout
and bean are used. The light colored varieties make a more
attractive product than those with darker seed coats.”
“Miss Christine A. Heller, of the School of Nutrition,
Cornell University [New York], is quoted as saying: ‘These
beans (that is the remainder of the bean to which the sprout is
attached) have a very chewy texture, crisp and waxy like the
peanut. They will not get mushy like dried beans do, even
after long cooking. They need to be cooked only long enough
to remove the raw bean flavor.’”
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Mendota. Address: Canning
Crop Technologist, Univ. of Maryland.
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1922. Walls, E.P. 1943. Edible soybeans. Peninsula
Horticultural Society, Transactions (Delaware) 33(5):53-57.
[9 ref]
• Summary: Contents: Introduction (incl. brief history, uses).
Vegetable soybeans. Work at Maryland Experiment Station.
Sprouting soybeans.
The article begins:
“Since all soybeans are ‘edible’, probably a better name
for those types and varieties which have been developed
for table use and for canning would be ‘vegetable type’
soybeans, to distinguish them from the better known
agronomical types used for hay crops and soil improvement
purposes.
“Probably no crop grown today has a more interesting
history than the soybean. The first written record of this plant
in the Orient extends back to 2832 B.C., which makes our
knowledge of it about 5000 years. However, it did not reach
Europe until the early eighteenth century and was introduced
into America about one hundred years later.”
“Vegetable Soybeans: About ten years ago attention
was called to a special group of varieties which possessed
particularly good flavor and palatability so far as human
food is concerned. Mr. W.J. Morse, who spent two years
in the Orient in the late twenties, brought back varieties of
this type, which were planted at the Arlington Experiment
Farms and later seed of these were distributed to the various
states for trial. From this beginning a number of varieties
have proven to give acceptable yields and to have acceptable
quality as a table vegetable, used either fresh or canned.
Two more vegetable soybeans tested at Maryland are
Aoda, a long maturing variety (about 130 days) and Mendota
(68 days).
“Sprouting Soybeans: Either field or vegetable varieties
may be used. Usually the varieties having smaller seeds are
preferred, because in the final product there is relatively
more sprout in relation to the attached bean, and both sprout
and bean are used. The light colored varieties make a more
attractive product than those with darker seed coats.
“After the beans are sprouted they require no
preliminary preparation and can be cooked ready to eat in
ten or twenty minutes. Sprouted beans are said to prevent
scurvy, due to the formation of vitamin C while the bean is
sprouting.
“A good many people are familiar with bean sprouts
used in Chinese dishes, such as chop suey. These are usually
from the Mung bean.” Address: Canning Crop Technologist,
Univ. of Maryland.
1923. Combs, O.B. 1944. Mendota: A new edible variety
from Wisconsin. Soybean Digest. Jan. p. 17.
• Summary: “Mendota, a new vegetable soybean variety
in 1943, promises to play an important role in the future
development of the vegetable soybean processing industry
in Wisconsin. Those who have canned or frozen this variety

consider it to be of outstanding quality. It is unusually
uniform in plant type and maturity, highly productive, and
almost entirely free from crinkle mosaic virus. Seeds reach
the immature harvest stage about ten days ahead of Bansei.
“Mendota was developed by the writer at the Wisconsin
Agricultural Experiment Station from a single plant taken
from a planting of F.P.I. No. 84668 in the summer of 1937.
Plants are 28 to 30 inches high; flowers are purple and open
about 40 to 45 days from seeding. The pubescence is grey
and the pods contain two to three seeds; 10 to 12 percent of
the pods commonly contain three seeds. Mature seeds are
medium size, averaging about 2,100 per pound, light straw
yellow with a pale hilum and yellow germ.
“Immature seeds of Mendota are bright green. Seeds
reach the optimum stage for immature harvest in Wisconsin
about 90 to 95 days from seeding. Complete maturity is
reached in 115 to 120 days.”
Note: This is the earliest document seen (June 2020)
concerning the breeding or selection of soybean varieties for
food use–in this case vegetable soybeans. Address: Dep. of
Horticulture, Wisconsin College of Agriculture.
1924. Woodworth, C.M. 1944. Creating new kinds of
soybeans. Soybean Processors’ Conference Report 1:8-12.
Feb. 24. Conference held in cooperation with University of
Illinois
• Summary: Contents: Introduction. Desirable characters.
Study of varieties. Breeding procedures: Selection,
hybridization, handling the F2 generation, backcrossing,
convergent improvement. Utilizing hybrid vigor. New
varieties of hybrid origin.
A successful soybean breeding program should attempt
to develop soybeans with the following characteristics: “1.
High yield of seed. 2. High percentage of oil and protein. 3.
Resistance to lodging, shattering, diseases, insect pests, and
adverse conditions. 4. Proper maturity.” Address: Univ. of
Illinois.
1925. Arny, A.C. 1944. Kabott is edible. Soybean Digest.
Feb. p. 5.
• Summary: “The Kabott soybean was developed as a
field variety but tests indicate that it can be used to good
advantage as a vegetable variety, both for canning and for
home gardens. In 1942 Kabott proved to be one of the most
desirable varieties for quick freezing. Seed of the 1943
crop of this variety was used as a fresh green vegetable and
canned. The quality of the products compared favorably
with the quality of the products from the Bansei and Kanro
varieties. The mature seeds of Kabott are pure yellow in
color and medium in size. Mature seed of this variety has
proven excellent for boiling, baking, and for producing
sprouts.
“Kabott is an upright growing, productive, early
maturing variety. Accurate comparisons of time of maturity
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for Kabott and Bansei are not available here. The indications
are that it will provide green beans and will mature at least
two weeks earlier than Bansei. The pods of Kabott do not
open and the seeds fall to the ground even though the plants
are left standing long after full maturity.
“Kabott was developed at the Central Experimental
Farm, Ottawa, Canada. Seed of the 1943 crop is listed for
sale by a number of North Dakota growers. Bulletin number
53 of the State Seed Department, Fargo, North Dakota,
contains a list of these growers.” Address: Minnesota
Experiment Station.
1926. Everson, Gladys J.; Heckert, Ada. 1944. The biological
value of some leguminous sources of protein. J. of the
American Dietetic Association 20(2):81-82. Feb. [7 ref]
• Summary: The biological value of vine-ripened soybeans
(efficiency of protein, gain or loss in weight per gram
ingested) was as follows: Raw/Heated for 45 minutes at 15
lb pressure: Bansei soybeans 0.609/1.482; Funk’s Delicious
[Funk Delicious] soybeans 0.471/1.418. By comparison, beef
liver was 1.481 and casein was 1.628. The biological value
of the soybeans was superior to that of lima, navy, kidney,
and pinto beans, and of green and yellow peas. Germination
improved the nutritive value of soybeans. Address: Home
Economics Dep., Wayne Univ., Detroit, Michigan.
1927. Hackleman, J.C. 1944. Soybeans in Illinois–Review
and preview. In: Univ. of Illinois, College of Agriculture, ed.
1944. Report of the First Soybean Processors’ Conference,
Urbana, IL. 51 p. See p. 28-32. Feb.
• Summary: “The Illinois Agricultural Experiment Station
will soon round out 50 years of experience with soybeans.
It was not until after the turn of the century that a few of the
more daring farmers tried out this new crop. We have at least
one and possibly three or four farmers in Illinois who are just
now completing 40 years of experience with the crop on their
farms.
“Frank Hurrelbrink of Taylorville, Christian County,
secured a few seeds of each of three or four varieties at the
Experiment Station in 1904. He has been a true pioneer in his
work on this crop. In fact we have, for years, had a variety of
soybeans known as Hurrelbrink, which was selected by Mr.
Hurrelbrink from the start and which he obtained from the
Experiment Station in 1904. This is one of the first varieties,
if not the first, selected in Illinois because of its peculiar
adaptation and qualities for certain areas.
“Many other pioneers have made definite contributions
to the soybean history of Illinois. Without attempting to
name all, we might mention Charles Meharry, Tolono; W.E.
Riegel, Tolono; C.H. Oathout, Macomb; John T. Smith,
Tolono; Russell Davis, Clayton; E.D. Funk, Bloomington;
Paschal Allen, Green Valley; and Loren Wilderman,
Freeburg.
“As we think back over 25 years of active participation

in the soybean program in Illinois, it seems that the progress
of the crop has been influenced most by about six events:
1. Introduction or creation of new varieties. 2. Variety
demonstrations in more than three-fourths of the counties
of the state. 3. Adaptation of the combine to soybean
harvesting. 4. Development of a commercial market for the
surplus beans. 5. The price guarantee by American Milling
Company, Funk Brothers Seed Company, and G.L.F. in 1928.
6. Utilization of soybean oil by the paint industry.
“Despite the efforts of the Experiment Station and of
these early producers, the introduction of soybeans to Illinois
farmers and the establishment of the crop on Illinois farms
was a slow process. Even as late as 1914, the first year for
which we have any estimate, the total acreage devoted to
soybeans was approximately 1,000 acres, of which 800 acres
were grown for hay and 200 acres for seed...
“We can thank our good friend, Mr. A.J. Surratt, for
getting these acreage figures some years before we would
otherwise have obtained them... Beginning in the winter of
1919-20, a demonstration project was set up for the purpose
of acquainting farmers with the new soybean crop and its
culture... The first year, 1920, we had three demonstrations.
These proved very helpful and a more vigorous effort was
made to encourage the use of soybeans. Fifteen counties had
soybean demonstrations in 1921, and 16 counties followed
the regular extension project outline for this work in 1922.
Twenty-seven counties had demonstration plots in 1923, 22
in 1924, and 28 in 1925...
“In 1922 approximately 50 bushels of a pure selection
of Manchu soybeans were introduced into the state and
certification of that seed started. A soybean survey made ‘at
the end of 1927 indicated that the Manchu occupied between
65 and 70 percent of the commercial soybean producing area
in Illinois.’
“The third epoch in Illinois soybean history occurred
October 22, 1924, when Garwood Brothers used the first
combine ever used in the state to harvest soybeans. The first
day from 9 a.m. to 4 p.m. they combined 27 acres of a 65acre field of A.K. soybeans. The yield was from 22 to 23
bushels per acre. Without this step the place soybeans now
occupy would be much less important. We had reached the
place where farmers were seriously questioning the wisdom
of increasing the production of soybeans with the existing
machinery designed for other crops. The advent of the
combine solved the major machinery problem.
“The fourth far-reaching event in the rise of this
important crop was the development of a commercial market
for the surplus beans. The rise in popularity of soybeans in
Illinois and other states had been sufficiently rapid to take
practically all the seed produced until about 1921, when
some people began to foresee the day when the seed market
would be inadequate.
“The first recorded effort to find an outlet for surplus
beans was in 1921, when the president of the Illinois Farm
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Advisers’ Association appointed a committee of three farm
advisers and a representative of the University of Illinois to
contact industry for the purpose of finding a possible outlet
in Illinois to handle soybeans. Two companies agreed to
make some experimental runs. These pioneers found two
more or less conflicting angles to their efforts. First, it was
not easy to induce buyers of oil and meal to purchase these
new products and find a place for them in their business,
especially when the supply was neither large nor constant.
Second, because of the wide spread between seed and
commercial bean prices, the producer of beans was not sure
he wished to produce more than he could dispose of for seed.
“This rather uncertain production program ran until
1928, when because of the extremely heavy abandonment
of winter wheat in Illinois it seemed necessary to turn to
soybeans for a part of the acreage if some assurance could
be given that a sudden increase in production would not
result in ruinous prices. As a result of suggestions made
in the fall of 1927, Mr. H.G. Atwood, president, and Mr.
Arthur G. Heidrich, vice president of Allied Mills, offered to
discuss the possibility of working out a marketing plan for
the increased soybeans. At a conference attended by Messrs.
Atwood, Heidrich, and James McConnell of G.L.F., Farm
Adviser Wilfred Shaw, and J.C. Hackleman, a plan was
formulated for underwriting the production of 50,000 acres
of soybeans.
“The purpose of this contract was to give Illinois
soybean producers more assurance that their expanded
acreage was needed and could be used. Press and radio
helped acquaint farmers with the program. The following
comments from the April 21 issue of Prairie Farmer are
typical.” There follows a long, three-paragraph extract.
“This minimum price came at a time when Illinois
farmers had suffered one of their greatest losses of winter
wheat. Without some such minimum price guarantee, they
would not have materially increased their soybean acreage
because they had not forgotten the price they received for
the crop of 1924, following which the 1925 acreage dropped
34,000 acres below the previous crop. This price guarantee
for Illinois soybeans in 1928 and the renewal of a price
guarantee for 1929 not only in Illinois but also in Indiana and
Ohio surely proved a turning point in soybean history.”
“The sixth epoch in the Illinois soybean story came
in 1931, when the Illinois Agricultural Experiment Station
began a series of experiments designed to find a method
of successfully utilizing soybean oil in paint. This project,
under the direction of Dr. W.L. Burlison, led to the utilization
of large quantities of soybean oil by several of the large paint
manufacturers...
“Another event of far-reaching importance in more
recent soybean history was the recognition given Illinois
in 1936, when the Regional Soybean Industrial Products
Laboratory was located here at the University.” Address:
Univ. of Illinois.

1928. Oberhelman, Lois; Beeson, K.E.; Straszheim, M. 1944.
Growing and using soybeans for food. Purdue University
(Indiana), Department of Agricultural Extension, Extension
Bulletin No. 305. 8 p. Feb. [1 ref]
• Summary: Contents: Introduction (mentions “fresh green
soybeans”). Description of the plant. Suitable yellow
varieties. Varieties available from producers or dealers
in the Corn Belt (“Leading vegetable varieties adapted
to Indiana are listed in order of maturity... Numbers
accompanying variety names are U.S.D.A. introduction
numbers”): Very early (Giant Green). Early (Bansei, Fuji,
Chusei, Kanro). Midseason (Hokkaido, Jogun, Willomi,
Kura, Sousie [Sousei], Toku, Emperor, Tastee). Medium
late (Rokusun, Funks Delicious [Funk Delicious], Higan,
Easy Cook [Easycook]). Late (Aoda). Very late (Nanda).
Seed sources (“For names of growers or distributors of
vegetable soybean seeds, write to the Agronomy Extension
Division, Purdue University”). Culture (“Rabbits like
vegetable soys”). Commercial uses (“In Wisconsin, Ohio,
and other states companies are canning green vegetable
varieties on a commercial scale in much the same manner
as garden peas”). Home uses: Green soybeans, canning
green soybeans (“vegetable soybeans”), dry soybeans (with
8 recipes, including those for “soybean pulp–made by
mashing, grinding, or pressing the cooked dried soybeans
through a coarse sieve”). Soybean sprouts (with 4 recipes).
Soybean flour, grits and puffs (with 8 recipes). Address: 1&3.
Home Economics Extension; 2. Agronomy Extension. All:
Lafayette, Indiana.
1929. Withrow, Alice P.; Biebel, J.P. 1944. Nicotine
fumigation injury in Biloxi soybean. Phytopathology
34(2):256-57. Feb.
• Summary: Chlorosis invariably followed nicotine
fumigation of Biloxi soybeans–within 24 hours after the
treatment.
Note: This is also Journal Paper No. 121 of the Purdue
Univ. Agricultural Experiment Station. Address: Dep. of
Horticulture, Purdue Univ., West Lafayette, Indiana.
1930. Koehler, Benjamin; Allington, W.B.; Kent, G.C.;
Tervet, I.W. 1944. 1943 results of the uniform soybean
seed treatment tests on soybeans. Plant Disease Reporter,
Supplement (USDA) No. 145. p. 76-79. March 15.
• Summary: “The uniform seed treatment test on oil type
soybeans was conducted in 9 North Central States in 1943.
These tests were directed by the War Emergency Committee
of the Upper Mississippi Valley Plant Pathologists. All the
seed was treated and sent out to the cooperators from the
U.S. Regional Soybean Laboratory at Urbana, Illinois. Seed
of low viability was used and the planting rate was about
1 bushel of seed per acre. In the northern section (South
Dakota, Minnesota, and Wisconsin) a Manchu type soybean
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(72% germination) was used while in the rest of the area the
Lincoln variety (47% germination) was used.
“In order to study the effect of seed treatment on the
effectiveness of inoculation with nodule bacteria, the plots
were split, each whole plot consisting of two 18-foot rows
with the same chemical treatment, 1 row inoculated just
before planting and 1 row left uninoculated. Each cooperator
was furnished with a humus culture of soybean nodule
bacteria with instructions to insure uniform inoculation at the
different locations. Four randomized blocks were planted at
each location. Since the treatment by inoculation interaction
this year was not significant the estimates of stand and yield
given in the Tables are the average of 8 replications.
“Data were taken on both stand and yield. The seed
treatment chemicals and rates of application per bushel were
as follows: Untreated check, Semesan Jr. 2 oz., Fermate 1
oz., New Improved Ceresan 1/2 oz., Arasan 1 oz., Arasan 2
oz., Spergon 2 oz., and Spergon 3 oz.
Table 71 gives the names of the cooperators, locations,
and general effects of the seed treatments at the various
locations in 1943.
“Effect of Soybean Seed Treatment on Stands:
Significant increases in stand from seed treatment were
obtained in Minnesota, Ohio, Illinois, Iowa, and Nebraska,
whereas the increases were not statistically significant in
Wisconsin, South Dakota, Kansas, and Missouri. For all
the stations together every treatment used was significantly
better than the check as shown in Tables 72 and 73. The
heavy application of Arasan appeared to be the best treatment
this year. The treatment x station and the inoculation x
treatment interactions were not statistically significant. Very
little is known concerning the causal factors for seed decay,
seedling diseases. etc. with soybeans, consequently nothing
was learned in regard to control of specific diseases of
that nature. Most of the plantings were made later than the
normal time due to unfavorable weather conditions. Fairly
accurate records were kept of the environmental conditions
from the time of planting until the final stand counts were
taken. The effectiveness of the seed treatments apparently
did not depend upon any one environmental factor.
“Effect of Soybean Seed Treatment on the Yield:
Somewhat better yields were obtained from treated seed
than from untreated seed in South Dakota, Kansas, Illinois
and Ohio, but only in South Dakota were the increases
significant as shown in Table 74. No increases were obtained
in Missouri, Iowa, and Nebraska. Yields were not obtained at
St. Paul, Minnesota, and at Madison, Wisconsin.
“Although in many cases attempts were made to locate
the plots where soybeans had never been grown before
in order to test adequately the effect of seed treatment
upon the effectiveness of inoculation, only one station
met with apparent success. At Brookings, South Dakota,
the uninoculated rows were entirely free of nodules,
While nodulation occurred in the inoculated rows. Careful

examination of roots at this station disclosed that all the seed
treatments were detrimental but not prohibitive to nodulation.
The most interesting result in regard to inoculation, however,
is that with the exception of Urbana, Illinois, all the locations
reported decreased yields with inoculation. This was true of
the checks as well as of the chemical treatments. The reason
for this unexpected result is obscure. No effect on stands
was found but some of the yields were reduced significantly
and the general reduction in yield at all locations was highly
significant (Table 75).
“At the locations where the plants from uninoculated
seed were well nodulated, treatments with the seed
disinfectants used had no noticeable retarding effect on
modulation.
“The common farm practice at present is to plant more
soybean seed per acre than is absolutely necessary in order
to have added assurance of good stands. The result from
seed treatment tests this year indicate that the rate of seeding
might possibly be reduced about 10 percent without a
reduction in stand if the seed is treated.
“These tests must be conducted for several more years
before definite conclusions can be reached. At present seed
treatment for soybeans cannot be recommended.”
Note 1. This is the earliest document seen (June 2007)
that mentions Spergon.
Note 2. This is the earliest document seen (Aug. 2009)
with the term “seed treatment” in the title. Address: Soybean
Seed Treatment Committee: 1. Illinois Agric. Exp. Station,
Chairman; 2. U.S. Regional Soybean Lab.; 3. Iowa Agric.
Exp. Station; 4. Minnesota Agric. Exp. Station.
1931. Delsoy: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. Synonym: Edsoy
(Morse 1948). 1944. Seed color: Yellow (straw), hilum dark
brown.
• Summary: Sources: U.S. Regional Soybean Laboratory.
1944. “Southern States Soybean Planning Conference,
U.S. Regional Soybean Laboratory, Stoneville, Mississippi,
February 29 to March 3, 1944.” RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 112.
[March.] 14 p. “Dr. J. E. Adams brought up the question of
the name, ‘Edsoy’, which had been assigned to the soybean
variety, F.P.I. 85355 and which was introduced by the Delta
Experiment Station. Dr. Adams read correspondence between
a grower in the South, the A.E. Staley Manufacturing
Company, Decatur, Illinois, and Mr. W.J. Morse which
brought out the fact that the name, ‘Edsoy’ for that variety
conflicted with the Staley Company’s use of the name,
‘Edsoy’ for one of their food products. The Staley Company
had used the name, ‘Edsoy’ for 13 years so the use of that
word as a varietal name was clearly a case of infringement
on the rights of the Company.
“Mr. Rigney made a motion, seconded by Mr. Manke,
that the Conference recommend to the Delta Experiment

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 902
Station that the variety, F.P.I. 85355 he renamed. Motion
carried unanimously.
“Mr. Aamodt suggested that the Conference choose
several names and let the Delta Experiment Station make the
final decision.
“Several names were suggested. Finally the name
‘Delsoy’ was chosen and the representatives of the Delta
Experiment Station agreed on that name for F.P.I. 85355.”
Gattoni, Luis A. 1945. “Frijol soya” [Soybeans].
Honduras Agricola No. 8. p. 5-7. June.
Morse, W.J. 1948. “Soybean varietal names used to
date.” Washington, DC: Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See p.
2. “Delsoy–P.I. 85355.”
USDA Production and Marketing Administration [Grain
Branch]. 1948. “Soybean varieties: Descriptions, synonyms
and names of obsolete or old and seldom grown varieties.”
Washington, DC. 25 p. Aug. See p. 5. “Delsoy–Introduced
under P.I. No. 85355 from Suwon, Korea, in 1930. Maturity,
late; pubescence, gray; flowers, purple; pods, two- to threeseeded; shattering, medium; seeds, straw yellow with dark
brown hilum, about 3,500 to the pound; germ, yellow; oil,
17.4 percent; protein, 45.2 percent; iodine number, 133.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 10-11. Delsoy is in the USDA Germplasm
Collection. Maturity group: VI. Year named or released:
by 1943. Developer or sponsor: USDA. Literature: 13, 14.
Source and other information: From the AES (Agric. Exp.
Station), Suweon, Gyeongggi Do, South Korea, in 1930.
Prior designation: PI 85355.
Note: During the 1990s several soybeans named Delsoy
were registered, such as Delsoy 4210 (1992), Delsoy 4710,
and Delsoy 5710. Address: USA.

storage problems analyzed, the nutritive value of meal
compared to other protein concentrates, the use of soya
flour, soybean oil, edible soybeans and soybean sprouts as
human food and many other phases of this important crop
studied. Dr. Burlison pointed out that it was impossible to
even touch upon some of these phases in a one-day session
and that other phases might well be developed at some future
conference.
“Edward J. Dies, president of the National Soybean
Processors Association, opened the conference by
emphasizing the influence that wars have upon the future
economy, including agriculture. Mr. Dies suggested that
more such meetings would be desirable.”
One table shows the average yields from seven soybeans
varieties (Richland, Mandell, Illini, Dunfield, Chief, Mt.
Carmel, Scioto) at three field stations in Illinois (Mt. Morris,
Urbana, and Alhambra). Dr. C.M. Woodworth explained how
new improved varieties are obtained.
A second table shows the desired characteristics and
varieties that are sources “of the desired germ plasm”
as follows: Shattering–Chief, Illini. Lodging–Richland,
Mandell. Japanese beetle–Chief, Illini, Gibson. Oil content–
Lincoln, Dunfield. Early maturity–Earlyana, Richland. Late
maturity–Chief, Patoka. Woodworth discussed selection and
crossing.
A small photo shows William E. Riegel (of Tolono,
Illinois) standing and addressing the members seated
in metal chairs at the meeting. Riegel, a member of the
University of the Illinois Agricultural Experiment Station
advisory committee, raises the question of the place of
soybeans in the farm economy. Also shown in the photo are
Edward J. Dies and Dr. W.L. Burlison.
Note: This is the earliest English-language document
seen (Dec. 2016) that contains the term “germ plasm” (or
“germplasm”). Address: PhD, Extension Editor, College of
Agriculture, Univ. of Illinois.

1932. Jordan, G.L. 1944. Illinois processors meet. Soybean
Digest. March. p. 8, 18.
• Summary: On Feb. 24 a Soybean Processors Conference
was held the University of Illinois (Urbana, Illinois). Some
65 persons representing all but one processor of soybeans
in Illinois, conferred with staff members at the University.
Papers related to soybean processing were presented.
“Dr. W.L. Burlison, head of the Department of
Agronomy at the University, was chairman of the conference
and pointed out that back of the recent phenomenal growth
in soybean production and use are years of research
pertaining to their production, handling and utilization. The
University of Illinois Agricultural Experiment Station began
investigations of varieties in 1896. Since that time every
department of the station has done research on soybeans.
New improved varieties have been developed, cultural
practices studied, costs of production and marketing and

1933. Slatensek, J.M.; Kiesselbach, T.A. 1944. Edible
soybeans in Nebraska. Nebraska Agricultural Experiment
Station, Bulletin No. 356. 10 p. March.
• Summary: Contents: Palatability and nutritive value.
Productivity and varietal descriptions. Recommended
varieties. Growing the crop: Adaptation, seedbed preparation,
time and manner of planting, cultivation, harvesting (green
soybeans, mature soybeans), preservation (green-vegetable
soybeans, mature soybeans).
“No very sharp distinction need be made between
vegetable and field varieties as some of the best standard
industrial varieties, such as Dunfield and Illini, are also
edible and palatable as food.” Address: Univ. of Nebraska,
Lincoln, Nebraska.
1934. Soybean Digest. 1944. Edible soybeans grown in Calif.
March. p. 12.
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• Summary: “George Berkon, Jr., shows that edible soybeans
grow very well in the sandy soil near Arlington, California.
The above photo shows him holding a plant that grew to six
feet in height.
“Mr. Berkon, who is trying to develop a market for the
green vegetable soybeans for canning and freezing and for
home use, says he has been successful with Green Tokyo,
Mammoth Yellow, and the Giant Green.
“He has his own ideas on fertilizers. In the fall of 1942
on a worn-out alfalfa field that had failed to yield him a
crop of beans in 1942 he disked under several inches of the
following: soybean pulp, from which the milk had been
extracted [okara], red skins from peanuts, and scorched
wheat bran and grains such as grits of wheat, rye, soy, etc.
He reports a good crop.”
1935. U.S. Regional Soybean Laboratory. 1944. Southern
States Soybean Planning Conference, U.S. Regional
Soybean Laboratory, Stoneville, Mississippi, February 29 to
March 3, 1944. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 112. [March.] 14 p.
• Summary: “The following persons representing eleven of
the twelve states in the southern region; the U.S. Regional
Soybean Laboratory, Urbana, Illinois; the Division of
Forage Crops and Diseases; and the Agricultural Research
Administration attended this conference:
“O.S. Aamodt, Beltsville, Maryland
“H.W. Marston, Washington, D.C.
“J.L. Cartter, Urbana, Illinois
“L.F. Williams, Urbana, Illinois
“W.B. Allington, Urbana, Illinois
“R.T. Milner, Peoria, Illinois.
“J.E. Adams, Stoneville, Mississippi
“P.W. Gull, Stoneville, Mississippi
“P.R. Henson, Stoneville, Mississippi
“R.B. Carr, Stoneville, Mississippi
“Clay Lyle, State College, Mississippi
“J.F. O’Kelly, State College, Mississippi
“T.F. Akers, West Point, Mississippi
“H.A. York, Raymoud, Mississippi
“H.R. Albrecht, Auburn, Alabama
“C.K. McClelland, Fayetteville, Arkansas
“C.R. Adair, Stuttgart, Arkansas
“G.E. Ritchey, Gainesville, Florida
“U.R. Gore, Experiment, Georgia
“J.L. Weimer, Experiment, Georgia
“J.L. Stevens, Tifton, Georgia
“J.P. Gray, Baton Rouge, Louisiana
“J.A. Bigney, Raleigh, North Carolina
“E.E. Hartwig, Raleigh, North Carolina
“H.W. Staten, Stillwater, Oklahoma
“W.R. Paden, Clemson, South Carolina
“J.B. Washko, Knoxville, Tennessee
“K.F. Manke, College Station, Texas

“First Session: 2:30 p.m., February 29
“Dr. J.E. Adams conducted a tour of the Delta
Experiment Station.
“Second Session: 8:30 a.m., March 1 at Hotel
Greenville, Greenville, Mississippi. Dr. J.E. Adams,
chairman
“This was a joint meeting with county agents and
planters from the Delta section of Mississippi.
“1. Dr. J.E. Adams: Reviewed the history and
development of the Delta Experiment Station, Stoneville,
Mississippi, and outlined the scope of the experimental work
being conducted at that Station.
“2. H.W. Marston: Outlined the work being conducted at
the nine U.S. Regional Laboratories and the legislation that
made these possible.
“Funds were made available by the Bankhead-Jones act
which was passed June 29, 1935.
“The nine regional laboratories are;
“a. U.S. Regional Vegetable Laboratory, Charleston,
South Carolina
“b. U.S. Regional Pasture Laboratory, State College,
Pennsylvania
“c. U.S. Regional Soybean Laboratory, Urbana, Illinois
“d. U.S. Regional Swine Laboratory, Ames, Iowa
“e. U.S. Regional Sheep Laboratory, Dubois, Idaho
“f. U.S. Regional Animal Disease Laboratory, Auburn,
Alabama
“g. “U.S. Regional Poultry Laboratory, East Lansing,
Michigan
“h. U.S. Regional Salinity Laboratory, Riverside,
California
“i. U.S. Regional Plant, Soil, and Nutrition Laboratory,
Ithaca, New York
“3. Dr. O.S. Aamodt: Outlined the organization of the
U.S. Department of Agriculture.
“a. Extension
“b. Agencies such as AAA and SCS that give advice and
financial assistant to farmers.
“c. Research: The research work or the Department is
carried on in cooperation with the state experiment stations
in order to avoid duplication of efforts. This also makes it
possible to carry on fundamental regional investigations that
would not be possible for the state experiment stations to do
when working as single units.
“4. J.L. Cartter: The work done by the U.S. Regional
Soybean Laboratory in the North Central states was reviewed
and a summary of the work was presented. It was pointed out
that this program had been expanded to include the twelve
states in the southern region so that we now have a real
cooperative organization for the entire soybean production
area. 5. P.R. Henson: The southern region was defined and
the cooperators from each state were introduced. Virginia
was not represented. Ninety-two variety tests were grown
in 1943. Seventy-seven of these were completed and fifteen
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were lost because of dry weather, diseases, insects, livestock
damage, or lack of labor to harvest. Five dates of planting
tests were conducted.
“A short time was given over to a discussion of the
problems in soybean production in the Delta section of
Mississippi. This was entered into by the farmers and county
agents of that section. Most of the farmers seemed to want
a variety that was early in maturity, non-shattering, and
produced good quality beans, with a high oil content.
“Third Session: 1:30 p.m. March 1, Stoneville,
Mississippi. Mr. H.W. Staten, chairman
“Reports on the results of previous investigations and
needs for the future were given by the representatives of the
experiment stations in the southern region.
“1. Alabama Experiment Station, Auburn. H.R. Albrecht
Drought, diseases, and insects were serious at most locations
in Alabama. Sclerotium rolfsii, mildew, pod and stem
blight, Cercospora, and nematodes caused injury at several
locations. The need for breeding work to develop resistant
varieties was pointed out. A breeding program to develop
hay type varieties is underway. In this project selections are
being made from introductions from the U.S. Department of
Agriculture.
“2. Arkansas Experiment Station, Fayetteville, C.K.
McClelland; Stuttgart, C.R. Adair.
“The history of soybean production in Arkansas was
mentioned briefly. The crop was first grown in the State
about 1921. In 1945 it was grown on 267,000 acres.
“In 1943 there was normal to excessive rainfall in the
early summer which was followed by a serious drought in
mid and late summer. Probably because of the drought in
July and August no disease was serious. There was very little
insect damage except caterpillar damage to the late varieties
at Stuttgart.
“Based on needs of growers the breeding program
should seek to produce:
“a. A short season variety that can be used to precede or
follow fall sown small grains
“b. An edible variety that can be produced on a field
scale
“c. A hay variety that will produce high yield of beans
for grain
“d. A high yielding, medium maturing, high oil content
variety
“3. Florida Experiment Station, Gainesville. G.E.
Ritchey
“Most varieties produce good forage yields but produce
very low seed yields although the plants set pods. Plants
that were covered with cheese cloth produced a good crop
of seed but plants shaded in a lath shed did not set any
more seed than plants in the open. The non-setting of seed
did not appear to be caused directly by insects although
it was suggested that it might be caused by a virus or
bacterial disease that was transmitted by insects. It was also

suggested that the soybeans were planted too early although
one introduction from the U.S. Department of Agriculture
produced a good yield when planted April 15 and vegetable
varieties grown in gardens set seed.
“The velvet bean caterpillar caused serious damage;
Tennessee Non-Pop was the most resistant to that insect.
“4. Georgia Experiment Station, Experiment. U.R. Gore
“Low yield caused by late summer drought, poorly
adapted varieties, insects (velvet bean caterpillar), disease
(root rot), and shattering.
“Most of acreage devoted to hay varieties.
“A new hay variety, Gatan, which was selected from
Otootan is being increased.
“The breeding program includes work on seed, hay, and
edible varieties. At this time the best varieties are: seed–
Ogden; hay–Gatan; and edible–Seminole.
“Tifton–J.L. Stephens
“The uniform groups were grown at five locations. The
variety-station interaction was high which indicates that none
of the varieties now available are widely adapted in south
Georgia. The demand in that section is for a dual purpose–
high seed and hay production-variety.
“One of the serious problems is ‘rust’ which might be a
potash deficiency.
“5. Louisiana Experiment Station, Baton Rouge. J.P.
Gray
“The need in Louisiana is for a forage type variety that
will control the weed growth and produce a high yield of
seed. Varieties that mature in midsummer are not reliable in
yield and the seed produced is of low quality and viability.
Early varieties sown after fall grains usually make high
yields which suggests the need for further date of planting
experiments.
“Mr. Gray suggested that the factors used for
designating lodging were not suitable for viny forage type
varieties.” Continued. Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
1936. U.S. Regional Soybean Laboratory. 1944. Southern
States Soybean Planning Conference, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi, February 29 to March 3,
1944 (Continued–Document part II). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 112.
[March.] 14 p.
• Summary: (Continued): “6. North Carolina Experiment
Station, Raleigh. J.A. Rigney
“Nutritional deficiencies were observed at several
locations. At Rockymont none of the varieties produced a
significant yield of seed although there were differential
varietal responses. Deficiencies were also noted at other
locations. The Soils Department of the North Carolina
Experiment Station plans to carry on comprehensive
fertilizer studies with soybeans in 1944. Demonstration plots
of a few fertilizer treatments will also be grown adjacent to
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the experimental plots.
“Dry and hot weather prevailed at Raleigh in 1943 so
the nurseries were not harvested. Sclerotium rolfsii was
severe at one location and a differential varietal response
was observed. Fusarium wilt was severe at another location.
Nematodes caused damage at one location. Palmetto
appeared to be resistant so it will be included in the
hybridization program.
“The breeding program was started in 1941. Selections
from introductions have been made and also a hybridization
program has been started.
“7. Oklahoma Experiment Station, Stillwater. H.W.
Staten
“Excessive rainfall in May (23 inches) followed by a
drought in midsummer caused yields to be low in 1943.
Group IV grown in the northeastern part of the state and
Group V in the east central and central part. No soybeans
grown in the western part of the state because of the low
rainfall and rodents.
“Soybeans formerly grown for forage but farmers are
now interested in growing them for seed production in the
eastern part of the state. Most farmers plant soybeans on
their poorer soils. An effort is being made to have some of
the better soils used for the production of this crop.
“Favorable harvesting conditions usually prevail in
September and October so a variety of Arksoy type maturity
is about right.
“Blister beetles are usually the most serious insect pest.
Bacterial pustule and pod and stem blight were the most
serious diseases in 1943.
“Information on date of planting, varieties, and
fertilizers are needed.
“Drought and hot dry weather may occur any place in
the state although an average rainfall is higher in the eastern
than in the western part of the state. It is thought that low
humidity at flowering time is detrimental to seed setting.
“8. South Carolina Experiment Station, Clemson. W.R.
Paden
“The yields have been very low in South Carolina. In
the past most of the interest has been in forage varieties. The
leading variety has been Otootan with Red Tanner becoming
more prominent.
“The cooperative project has stimulated interest in
soybeans at Clemson. Groups V and VI were grown in 1943.
An early frost damaged the late varieties. Varieties of Ogden
to Volstate maturity were best. Boone, Macoupin, and S100
were too early. The Clemson variety shatters too badly for
seed production. There is a need for a non-shattering variety
of the Clemson type.
“Florence and Monetta. E.E. Hartwig
“Drought and velvet bean caterpillar were serious in
the Florence area. The late varieties suffered most from
the drought. Volstate is being promoted by the Coker’s
Pedigreed Seed Company, Hartsville, South Carolina.

“Groups V and VI were grown at Monetta and the
variety, Monetta, looked good there.
“9. Tennessee Experiment Station, Knoxville. J.B.
Washko
“West Tennessee may be the best situated for soybean
production because of the proximity of oil mills.
“In 1943 there was a drought in the western part of the
state but normal rainfall was obtained at Knoxville.
“Ogden and Volstate best varieties. Tennessee Non-Pop
also good but it has been dropped from certification because
of lack of uniformity. It was suggested that desirable uniform
types might be obtained from that variety by selection.
“Non-shattering Ogden types should be obtained. Rate
of planting, Ogden variety, 1943 (2½ ft. spacing)
rate (lbs/A); yield (bu/A)
“10 21.3
“20 23.6 3.0 bu/A for sig. diff.
“30 25.7
“40 28.0
“50 25.5
“Row spacing, Ogden variety, 1943 (rate of planting: 30
lbs/A)
“spacing (ft.); yield (bu/A)
“2½ 14.6
“3 18.0 3.1 bu/A for sig. diff.
“3½ 16.3
“drilled (7-inch rows) 14.4 10. Texas Experiment
Station, College Station. K.F. Manke The coastal and eastern
parts of the state are not adapted to soybean production
because of high humidity. The central ‘black-lands’ section
cannot produce soybeans because of root rot. Production is
limited to the western and northern irrigated sections. The
Rio Grande section is not important as a soybean producing
area because of competition with other crops. It has been
observed that low humidity is not harmful to seed setting if
ample soil moisture is provided by irrigation.
“Insects and rodents usually cause some damage in
western area.
“Soybeans are sometimes planted in Rio Grange section
about September 15. When planted at that time, all the
varieties matured in 85 to 95 days.
“A system of planting nurseries by using a two-row
planter and dropping by hand was described.
“Dr. R.T. Milner of the Northern Regional Research
Laboratory, Peoria, Illinois, gave an illustrated lecture
on ‘Interesting War-Time Developments at the Northern
Regional Research Laboratory.’
“Fourth Session: 8:30 a.m., March 2, Stoneville,
Mississippi
“J.L. Cartter, chairman
“Discussion of soybean diseases
“W.B. Allington, U.S. Regional Soybean Laboratory:
“Most important diseases in the South are:
“a. Pod and stem blight (Diaporthe sojae)
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“This disease caused by a weak parasite. Any
unfavorable environmental condition may predispose the
plant to infection. The causal fungus is saprophytic [lives
on dead or decaying organic matter] so it cannot readily be
controlled by crop rotation. It is most severe on lighter soils.
Arksoy strains are susceptible.
“b. Southern root rot (Sclerotium rolfsii)
“This disease is widespread and causes much damage.
“c. Charcoal rot (Sclerotium bataticola)
“Other soybean diseases are:
“a. Anthracnose (Glomerella glycenes)
“Symptoms may be similar to pod and stem blight but
the picnidia are not usually in a definite pattern.
“b. Nematodes (Heterodera marioni)
“Cause serious damage in some locations in the
southeast. There seems to be differences in varietal reaction.
“c. Downy mildew (Peronospora manshurica)
“The amount of damage is difficult to determine. Some
varieties have only a flecking and the lesions do not develop.
“d. Bacterial leaf spots
“(1) Blight (Pseudomonas glycinea)
“(2) Pustule (Xanthomonas phaseoli var. sojense)
“There are probably two other bacterial leaf spots also
which make it extremely difficult to know which of the four
diseases are being dealt with in any particular case and so to
determine varietal response.
“e. Frog-eye (Cercospora daizu)
“There is differential varietal response to this fungus.
Otootan is very susceptible.
“f. Mosaic
“Symptoms appear early but the plant seems to
overcome the diseased condition and produces normal seeds.
“g. Purple spot on seeds (Cercospora sp)
“Experiment conducted in Illinois in 19S3 to study
effect of this disease on the succeeding crop. It did not
reduce the yield but there were more infected seed on plants
from diseased seed than there were on plants from healthy
seed.
“h. Bud blight (virus) Infection of the plant in early
stages kills terminal bud. The axillary buds may then
develop and produce a dwarfed, branched plant. When pods
are infected early, no seeds are developed and the pods
turn brown and drop off. If the pods are infected late, they
produce seeds and the seeds are normal in appearance except
for size. A 50 percent infection in the field was estimated to
cause 25 percent reduction in yield. This disease may not be
present in the South.
“There are two strains of the virus. These are
indistinguishable in the field but they can be separated in the
greenhouse.
“i. Wildfire (bacterial) This disease is new on soybeans
but potentially it is the most serious disease.
“General considerations in the disease program
“a. Because of the naturally spotted occurrence of many

diseases in the field, care should be exercised and a variety
studied under a wide range of conditions before concluding
that it is resistant.
“b. Nurseries should be conducted in areas where
diseases are known to occur so that the varietal reaction can
be determined.
“c. Seed treatment experiments should be undertaken.”
Address: U.S. Regional Soybean Industrial Products Lab.,
Urbana, Illinois.
1937. U.S. Regional Soybean Laboratory. 1944. Southern
States Soybean Planning Conference, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi, February 29 to March 3,
1944 (Continued–Document part III). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 112.
[March.] 14 p.
• Summary: (Continued): “Dr. J.L. Weimer, Georgia
Experiment Station
“Most of the soybean diseases found in the South now
were noted in southeastern and Gulf Coast states in 1925.
The increased production of soybeans in recent years are
causing these diseases to become more of a factor in soybean
production.
“Discussion of soybean insect pests
“Dr. Clay Lyle, Mississippi Agricultural Experiment
Station:
“Soybean insects in order of their importance:
“a. Velvet bean caterpillar (Anticarsia gernmatilis)
“This insect over-winters in the southern tip of Florida.
It is of the greatest importance in the southeastern states.
It reaches Stoneville in late August or early September.
It can be controlled with cryolite or barium or sodium
fluorosilicate.
“b. Bean leaf beetle (Cerotoma trifurcata)
This insect is variable in color and markings. They
feed on young plants and are easily disturbed making them
difficult to find. They over-winter as the adult. Control is by
dusting with cryolite or derris.
“c. Mexican bean beetle (Epilachna corrupta)
Found east and south of Mississippi. Not found at
Stoneville but usually are in the eastern part of the state.
“d. Southern striped blister beetle (Epicauta lemniscata)
“Sometimes very serious in limited area. They can be
controlled with cryolite or by driving off and burning.
“e. Grasshopper (Melanoplus sp.?)
“Control by use of poison bait. Usually of minor
importance.
“f. Green stink bug (Aprosternum hilaris)
“Usually of minor importance. No control measure
known. Summary of 1943 southern agronomic data Paul
R. Henson, U.S. Regional Soybean Laboratory Because of
limited time, it was decided to take this phase of the work up
at the same time the plans for 1944 were being formulated.
“Summary of 1943 southern chemical data
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“J.L. Cartter, U.S. Regional Soybean Laboratory
“The effect of environment on chemical composition
was discussed
“a. At Hartsville, South Carolina, Groups V and VI were
planted at two dates. For the most part, varieties in the later
planting had the highest oil content.
“b. Any condition that increases the vigor of the plant
tends to increase the oil content.
“c. Iodine number of the oil is governed by the
temperature during the time from fertilization to maturity of
the seed. The higher the temperature during that period, the
lower the iodine number.
“d. The variety x location interaction for chemical
composition seems to be higher in the southern region than
it is in the Cornbelt states in the north central region. An
effort will be made to define areas in the South wherein the
chemical samples can be composited for analysis.
“e. The oil content is more stable between locations than
protein.
“Fifth Session: 1:30 p.m., March 2, Stoneville,
Mississippi
“P.R. Henson, chairman
“Arranging uniform nursery tests or 1944
“L.F. Williams, U.S. Regional Soybean Laboratory
“The question of excluding all colored-seeded varieties
was raised. Dr. Milner pointed out that there is not much
discrimination against the oil from colored varieties and that
it should be possible to overcome the slight prejudice against
meal from those varieties. It was decided that since some
colored-seeded varieties were being used in the breeding
program that they should be included in the uniform tests.
“Groups V and VI were reorganized into three groups
in order to have a narrower spread in maturity among the
varieties within a group.
“The varieties in Uniform Groups V, VI, and VII were
decided upon by studying their performance in the uniform
tests in 1943 and in tests at the southern stations in former
years. The varieties and the source of seed for 1944 and 1945
for Groups V, VI, and VII are given below. The varieties in
Group IV are also given although there, was no discussion
on the varieties to be included in that test.
“Uniform Group IV
“1. Boone
“2. Chief
“3. Gibson
“4. Macoupin
“5. Patoka
“6. S32-11
“7. S55-10
“8. S55-35
“9. S100
“Uniform Group V
“Source of Seed
“Variety, 1944, 1945

“1. Arksoy 2913, Arkansas, Arkansas
“2. Magnolia, Tifton, Stoneville
“3. Mamredo, Stoneville, Stoneville
“4. N. 41-39, North Carolina, North Carolina
“5. Ogden, North Carolina, Tennessee
“6. P.I. 97066, Stoneville, North Carolina
“7. Ralsoy, Stoneville, Stoneville
“8. 2-40-A, General American Life Insurance Co.,
Arkansas
“9. 26-39M, Gen. Amer. Life Ins. Co. Arkansas
“1. Au #1, Alabama, Alabama
“2. Clemson, Clemson, Clemson
“3. Clemson Non-Shattering, Henson (N.C. Seed Co.),
North Carolina
“4. Mamloxi, Stoneville, Stoneville
“5. Missoy, Tifton and West Point, West Point
“6. Monetta, Monetta and Tifton, Tifton
“7. N 41-90, North Carolina, North Carolina
“8. Ogden, North Carolina, North Carolina
“9. Palmetto, Tifton, Tifton
“10. P.I. 85335, Stoneville, Stoneville
“11. P.I. 89775A, All 1943 tests, All 1943 tests
“”12. Rose Non-Pop, North Carolina, North Carolina
“13. Tennessee Non-Pop, Tennessee, Tennessee
“14. Tokyo, North Carolina, North Carolina
“15. Volstate, North Carolina, Tennessee
“16. Wood’s Yellow Henson (N.C. Seed Co.), North
Carolina
“Extra variety at some locations.
“P.I. 84922, 1943 tests.
“Source of seed
“Variety, 1944, 1945
“1. Acadian, Louisiana, Louisiana
“2. Avoyelles, Louisiana, Louisiana
“3. Cherokee, Alabama and Arkansas, Arkansas
“4. Delsta, Stoneville, Stoneville
“5. Getan, Experiment, Georgia, Experiment, Georgia
“6. L Z, Louisiana, Louisiana
“7. Mamotan 6640, Stoneville, Stoneville
“8. Nanda, Arkansas, Stoneville
“9. Pelican #1, Louisiana, Louisiana
“10. Seminole, Experiment, Georgia, Experiment,
Georgia
“11. Wood’s Yellow, Henson (N.C. Seed Co.), North
Carolina
“Plan for Uniform Tests in 1944
“1. Number of replications–4
“2. Length of row–plant 20 feet, harvest 16 feet
“3. Rate of planting–200 viable seeds per 20-foot row
“4. Design–it was the opinion of most everybody at the
Conference that since the number of varieties was small,
complete randomized blocks could be used.
“5. The station that was to grow seed of each variety
in the uniform tests for planting in 1945 was agreed upon.
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These stations ere given above in the variety lists.
“6. A. scale for recording shattering notes was worked
out which is to be included in the instructions for recording
notes in 1944 as follows: ‘Shattering shall be recorded on a
scale of 1 to 5 according to the following: (1) no shattering;
(2) 1 to 5 percent shattered; (3) 6 to 10 percent shattered;
(4) 11 to 24 percent shattered; (5) 25 percent and over
shattered.’”
“Mr. Henson suggested that a uniform numbering
system to be used by the southern states in designating new
selections be set up. The following system was agreed upon:
“1. Alabama–Au
“2. Arkansas R
“3. Florida–F
“4. Georgia–Ga
“5. Louisiana–La
“6. Mississippi–D
“7. North Carolina–N
“8. Oklahoma–Ok
“9. South Carolina–SC
“10. Tennessee–UT
“11. Texas–TS
“12. Virginia–V
“Dr. J. E. Adams brought up the question of the name,
‘Edsoy’, which had been assigned to the soybean variety,
F.P.I. 85355 and which was introduced by the Delta
Experiment Station. Dr. Adams read correspondence between
a grower in the South, the A.E. Staley Manufacturing
Company, Decatur, Illinois, and Mr. W.J. Morse which
brought out the fact that the name, ‘Edsoy’ for that variety
conflicted with the Staley Company’s use of the name,
‘Edsoy’ for one of their food products. The Staley Company
had used the name, ‘Edsoy’ for 13 years so the use of that
word as a varietal name was clearly a case of infringement
on the rights of the Company.
“Mr. Rigney made a motion, seconded by Mr. Manke,
that the Conference recommend to the Delta Experiment
Station that the variety, F.P.I. 85355 he renamed. Motion
carried unanimously.
“Mr. Aamodt suggested that the Conference choose
several names and let the Delta Experiment Station make the
final decision.
“Several names were suggested. Finally the name
‘Delsoy’ was chosen and the representatives of the Delta
Experiment Station agreed on that name for F.P.I. 85355.
“It was suggested that Mr. Morse be notified so that the
name could be checked to make sure that it did not conflict
with the name of any manufactured food product or with
the name of any other variety of soybeans. Mr. McClelland
suggested that the A.E. Staley Company be notified of the
change” (Continued). Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
1938. U.S. Regional Soybean Laboratory. 1944. Southern

States Soybean Planning Conference, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi, February 29 to March 3,
1944 (Continued–Document part IV). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 112.
[March.] 14 p.
• Summary: (Continued):
“7:30 p.m., March 2, Stoneville, Mississippi
“L.F. Williams, chairman
“Discussion of breeding methods and maintaining pure
seed stocks
“1. Maintaining stocks of pure seed
“Mr. O’Kelly explained a system that he had used
to develop pure line strains from the Ogden and Volstate
varieties.
“Dr. Aamodt suggested that a large number of plant rows
be grown. The off type rows could be discarded or at least
kept separate, and the typical rows could either be bulked
together or they could be planted in larger plots the next
year and then bulk the lines that were alike. The advantage
of keeping the lines separate through the second year is that
there is an opportunity to check the lines again and make
sure that no off type lines were included. This system is
essentially the one followed by Mr. O’Kelly. Varieties were
assigned to most experiment stations represented at the
Conference, and it was suggested that as soon as possible
(the plants could be collected in 1941) that this system be
used to develop pure seed stocks.
“Ogden and Volstate are the only varieties in the
South that have been purified by this method. Dr. Williams
suggested that if there are different lines of any of the
southern varieties, they should all be grown at the same
station to determine if they are the same or not and to save
the best one.
“2. Methods of handling hybrid material
“At the North Carolina Experiment Station plants are
selected from the F2 population and grown in plant rows
in F3. F3 lines that seem to be of the desired type that are
reasonably uniform in plant type are harvested and planted in
a yield test in F4.
“Dr. Williams mentioned that at the Iowa Experiment
Station a yield test is conducted in F3 by spacing the F2
plants far apart in the row.
“The backcross method is being used by Dr. Williams
and also in North Carolina. The crosses listed below were
made by Dr. Williams in 1943. Anyone wishing to have the
Laboratory use these to make backcrosses should notify Dr.
Williams. The crosses are:
“Female Parent, Male Parent, Number of seeds
“Lincoln x Biloxi, 22 seeds
“Lincoln x Ogden, 5
“Lincoln x Mammoth Yellow, 6
“Lincoln x Herman, 11
“Lincoln x Edsoy, 13
“Lincoln x Ralsoy, 15
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“Macoupin x Ogden, 6
“Macoupin x Herman, 6
“Ralsoy x Lincoln, 8
“Ralsoy x Edsoy,
“Ralsoy x 89775A, 1
“Ralsoy x Ogden, 12
“Ralsoy x Herman,
“Ogden x Edsoy, 7
“Ogden x Biloxi, 10
“Mammoth Yellow x Ogden, 7
“Missoy x Ogden, 14
“Biloxi x Ogden, 13
“Nanda x 81044, 9
“Nanda x Edsoy, 12
“Nanda x Seminole, 5
“Nanda x Rokusun, 2
“Seminole x Rokusun, 1
“In 1943 a number of F2 populations and F3 lines were
grown at the Delta and North Carolina Experiment Stations.
These were harvested and grouped according to maturity
dates. It was suggested that Mr. Henson send lists of all of
this material to the collaborators in the southern states so
they could request the material they thought suitable for their
area.
“Sixth Session: 8:30 a.m., March 3, Stoneville,
Mississippi
“P.R. Henson, chairman
“1. General agronomic problems with soybeans in the
southern states
“J.F. O’Kelly:
“a. Problems to be considered in soybean projects in the
South
“(1) Cropping and fertilizer studies to raise level of
fertility of soils used for soybean production
“(2) Weed control should be cooperative project between
agronomists and agricultural engineers
“(3) Disease studies
“(4) Storage
“(5) Development of improved seed stocks
“(6) Utilization–determine best varieties for sprouting
and canning
“b. Discussion
“The relationship between germination and seed coat
color and retention of viability was brought up. Mr. Cartter
mentioned that there was some data on this that could be
obtained from the U.S.D.A. Seed Laboratory in Washington
and mimeographed for distribution.
“2. Discussion of date of planting tests and suggestions
for 1944 The need for data on date of planting seemed to be
general, but there was a difference of opinions on the method
to use in obtaining those data. It was finally agreed to select
several varieties then each station could select four varieties
from that list. The varieties selected wore: Macoupin, S100,
Arksoy, Ogden, Palmetto, Volstate, and Acadian. Each

collaborator was to let Mr. Henson know how many tests he
would grow and which varieties would be included.
“3. Administrative problems: J.L. Cartter
“4. General discussion.
“Motion by Mr. Manko, seconded by Dr. Aamodt, and
passed unanimously that the Conference go on record as
appreciating the fine cooperation of the Delta Experiment
Station throughout the Planning Conference.
“Dr. Adams expressed his appreciation in having the
Conference at the Delta Experiment Station.
“C.R. Adair, Secretary of Conference
“February 29 to March 3, 1944
“RSLM 112”
Note: This is the earliest English-language document
seen (Nov. 2018) that contains the words “backcross” or
“backcrosses” (or “backcrossing,” “backcrossed,” etc.). Dr.
L.F. Williams of the U.S. Regional Soybean Laboratory
seems to be the main person connected with this new
breeding technique. Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.
1939. Weber, C.R. 1944. Lincoln: a new variety high in yield
and oil content. Soybean Digest. March. p. 6-7.
• Summary: “Article and photos are from Farm Science
Reporter.” Editor’s introduction: “Account of a new
outstanding soybean variety that will be grown on Midwest
farms in the near future.
“A new soybean variety that has ‘showed its heels’ in
yielding ability to every other bean with which it has been
compared in Iowa for the last five years will be grown by a
few Iowa farmers in 1944 and it should be in the hands of
many who want to give it a try in 1945 and 1946. It promises
to be one more vital aid to our farmers in their ‘food battle’
of this war period.
“The new variety, Lincoln, has outyielded Richland,
Mukden, B.H. (Black Hilum) Manchu, Dunfield and Illini
in northern, central and southern Iowa tests that range from
three to five years. The Lincoln has been ahead of every
other variety in yield in all of these tests every year. But that
doesn’t mean that it may be just the variety you want. For
instance, it doesn’t stand up nearly as well as Richland, not
quite as well as Mukden, but it is better than Dunfield and
Illini. In none of the Iowa station tests has it ever lodged
badly enough to cause excessive loss in harvesting. Then,
too, Lincoln is too late, our tests show, to be safely grown in
the northern third of Iowa. We are therefore recommending
that it be grown only in the counties from Woodbury,
Webster, Black Hawk and Dubuque south and not in any
counties north of these.
“We do not need to lean entirely on the Iowa station tests
to measure the yielding ability of this new soybean variety,
for it has had extensive tests in Ohio, Indiana, Illinois,
Missouri and Nebraska also. As an average of 61 replicated
trials in those five states and Iowa during the five years of
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1938 to 1942, Lincoln has outyielded Illini and Dunfield
by an average of 6.1 bushels to the acre, or 22 percent. It
has averaged a day earlier than Illini, has lodged less than
either Dunfield or Illini and has had superior seed quality.
It has been superior to Dunfield in percentage of protein,

percentage of oil and drying quality of the oil. Dunfield has
been considered the best variety in quality of oil.
“And so–for the southern two-thirds of Iowa, as well as
many areas of our surrounding states–Lincoln offers to step
up yield of beans to the acre and, because of its higher oil
content, it should be a real boon in this war period when fats
and oils are so badly needed.
“In order to insure the widest distribution and the
most rapid increase of high quality seed of this new bean
variety, local units of the different farm organizations in the
southern two-thirds of Iowa were asked to recommend men
in the different counties best qualified from the standpoint
of previous experience, equipment and weed free soil, to
receive the 1943 seed. The whole effort has been to place
the seed in such a way as to insure its most rapid increase
and ready availability to the largest number of farmers for
planting in 1945. Arrangements have already been made for
the distribution of the entire 1943 seed supply. Many should
be able to obtain seed locally for planting in 1945 and almost
anyone who wants it for the 1946 crop.
“Not a ‘Hybrid’: Lincoln is not a ‘hybrid’ bean–it
came from a natural variety cross between a white flowered
Mandarin and Manchu. The original hybrid between these
two varieties was grown by C.M. Woodworth at the Illinois
Agricultural Experiment Station in 1935. From individual
plant selections made and tested by L.F. Williams of the
United States Regional Soybean Laboratory, in short progeny
rows, this new variety of Lincoln originated. It was first
tested in yield trials in 1938.
“In search for superior adapted varieties of soybeans
approximately 3000 plant introductions from the Orient
have been tested cooperatively in Iowa by the United States
Regional Soybean Laboratory and the Iowa Agricultural
Experiment Station. Varieties now recommended, such as
Mukden, Richland, Illini, Dunfield, Black Hilum Manchu
and so forth. are the result of single plant selections from
plant introductions into the United States. However, not all
of these varieties were selected in Iowa. Nor was the Lincoln
variety selected in Iowa. The greatest emphasis in soybean
breeding work in Iowa is on the production of superior
varieties for commercial utilization.
“Soybeans, like oats, are naturally self-pollinated. To
artificially make a hybrid, it is therefore necessary to apply
pollen by hand from one variety to the newly opened flower
of another variety. This cross pollination must be performed
at a critical stage, and even with skilled workers only a few
crossed seeds can be produced from many hours work.
“The Iowa Station and other experiment stations are
doing some hybridization in cooperation with the Regional
Soybean Laboratory. For example, we are trying to ‘hook
up’ through hybridization the early maturity and ability
which Richland has to stand up and not lodge along with the
yielding ability and the good oil qualities of Lincoln.
“Hybridization in soybeans is quite different from that
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in corn. With corn the plant breeder takes plants which
normally are cross-pollinated and sees that they are selfpollinated–producing inbreds–finally getting them into
purified lines. These inbred lines are then crossed to get the
‘push’ which the crossing of inbreds brings.
“Obviously when you have to open the tiny flower of
the soybean at just the right stage (using good light and
magnifying glasses in order to see what you are doing) and
dust on it carefully the pollen from another variety in order
to get one soybean pod, we can never hope to get much
hybrid soybean seed. Sometimes these pollinations do not
‘take,’ and in that case you get no seed for the work. If the
pollination is successful you may get from one to three
seeds–average one. The specific purpose of hybridization in
soybeans is to bring together and recombine the characters
of two varieties so that in later generations you can select the
one or ones that have the particular characters you want.
“It was through a cross of varieties that Lincoln
originated, but the cross happened to be one of the few
natural crosses–not made by man.
“Lincoln has a yellow seed with a black hilum (scar),
white flowers, tawny (brown) pubescence (the hairiness of
stems and leaves) and resembles Manchu in general habit
and growth.
“Lincoln is not the ‘last word’ in soybeans and we hope
that in the future other still better ones will come. In the
meantime, until Lincoln seed becomes available for those in
the areas to which it is adapted, what should we do to step up
production? Iowa stands second in the United States in the
number of bushels of soybeans produced, but third (Illinois
and Ohio are ahead) in yield per acre. Iowa soybean yields
can be expected to rise steadily as farmers gain experience
with this crop, which is well adapted to Iowa soil and
climate.
Photos: (1) A single plant of Lincoln which measured
51 inches in height. (2) “This picture [of Lincoln soybean
plants growing in a field] was taken just before maturity.”
(3) “Lincoln plants at the combine stage.” (4) This “picture
shows the technique in hybridizing soybeans. Magnifying
glasses and good light are essential. The tiny flower must
be carefully opened and the pollen of another variety dusted
on the seed producing parts. Lincoln is not a hybrid, but a
pure line selection from a hybrid population.” Address: Asst.
Agronomist of the USDA stationed at Iowa State College
[Ames, Iowa].
1940. Tapley, W.T. 1944. Vegetable soybean varieties:
Nineteen kinds grown at trials in Geneva [New York]–
Used chiefly as a shell bean. Farm Research (New York
State Agricultural Experiment Station) 10(2):1, 4. April 1.
Summarized in Soybean Digest, June 1944, p. 15.
• Summary: “The vegetable soybean is a new crop in New
York. It is easy to grow because of high drought and insect
resistance.”

Table 1, “Comparison of time of maturity and
productiveness of 19 varieties of vegetable soybeans with
all varieties planted June 18, 1943,” gives the variety name,
edible date, average number of pods per plant with 1, 2, or
3 seeds, and total pods per plant, average number of beans
per plant. The varieties are: Agate, Sac, Giant Green, Eatum,
Mendota, Bansei, Hakote, Chusei, Sousei, Hokkaido, Fuji,
Toku, Jogun, Tastee, Imperial, Tortoise Egg, Kura, Willomi,
and Kanro. Address: Geneva, New York.
1941. Garden Gate, Columbia Broadcasting System. 1944.
Interview with W.J. Morse. Radio broadcast. CBS. 9:15 to
9:45 AM. April 22. 3 p. transcript.
• Summary: “Worcester: I’ve a guest with me today to tell
about a relatively new crop in the Victory Garden. He’s W.J.
Morse–well known authority on soybeans. And after you
hear him tell of the uses and values of the soybeans that can
be grown easily in the average Victory Garden–I’m sure
you’ll agree that most any garden plot of reasonable size
ought to include a row or two of vegetable soybeans this
year.
“Mr. Morse–I’d like to know first off, what’s the
difference between these so-called vegetable soybeans and
the kind farmers in the middlewest have been raising by the
millions of acres for these past few years–for oil and for
livestock feed?
Morse: There really isn’t a great deal of difference.
They’re all soybeans. They look alike and grow alike. But
the vegetable varieties have certain qualities that make them
better eating. For instance, most of the regular soybeans are
more difficult to prepare and are tougher and harder. Many of
the beans used for livestock feed have a less desirable flavor.
So the vegetable soybeans are really just a selected group of
varieties better suited for table use.”
“Tell me Mr. Morse–have we paid much attention to
soybeans in this country until recent years?
“Morse: A little over 50 years ago the Indiana
Experiment Station mentioned the use of soybeans as a
coffee substitute [Plumb 1894]. That’s the first published use
in this country other than for forage purposes. It seems that
some Indiana farmer and his neighbors had been roasting
the beans to make a coffee substitute. Only in recent years
however has there been widespread interest in soybeans as
human food in this country.
“Worcester: Well let’s get down to the facts of raising
these vegetable soybeans in the home victory garden. What
kind of crop are they? Anything like other beans?
“Morse: They grow much the same as the regular green
bush beans. You plant them about the same time of year as
corn or beans. They grow best in rows, 2½ to 3 feet apart and
about 3 inches apart in the row. Seed ought to be inoculated
before planting, and seeds can best be planted by hand in a
small garden, putting them in about 1 inch deep.
“Worcester: How long before they’ll be ready for the
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table?
“Morse: That depends on the variety you plant and the
way you use them. Some kinds like the Giant Green and
the Sioux will mature in about 100 days. Others like the
Hahto and Rokusun will take half again that long or about 5
months.
“Worchester: That’s a little too long for some gardens in
the northern states.
“Morse: Yes, I’m afraid so. In fact, unless the season is
unusually favorable, many parts of the northern states are too
cold for soybeans–the growing season just isn’t long enough.
Of course, if you use the beans as a green vegetable, shelled
from the pod like peas or lima beans, then you can harvest a
little earlier than if you are trying to get mature dry beans.”
Also discusses how to harvest, shell, cook vegetable
soybeans. The biggest pest is rabbits, which can be stopped
by dusting with hydrated lime. The key point is to be sure
you have the right variety “and a long enough growing
season so that the soybeans will mature before frost. They
take quite a bit more time than the usual green beans.”
1942. Albrecht, H.R. 1944. Soys... adapted or “duds”: pestproof, easy to grow, and tasty, they encourage neophytes,
stimulate old-time gardeners. Southern Seedsman 7(4):12,
34, 52. April.
• Summary: A table (p. 34) titled “Yields and characteristics
of edible soybeans tested at Auburn in 1943” gives detailed
information concerning both green soybeans and dry
soybeans for the following varieties:
Early: Giant Green, Bansei, Toku, Sac, Kanro,
Hokkaido, Willomi, and Aoda.
Intermediate [maturity]: Rokusun, Tokyo.
Late: Seminole, Cherokee.
All varieties planted April 7, 1943. Plots fertilized at the
rate of 300 lbs. of 0-14-10 per acre. Address: Assoc. Plant
Breeder, Alabama Exp. Station, Auburn, Alabama.
1943. Department of Agronomy, Agricultural Experiment
Station of Montana State College. 1944. Varieties of farm
crops for Montana, 1944. Montana Agricultural Experiment
Station, Circular No. 177. 30 p. April. See p. 9-10, 26.
Revision of Circular No. 171 (March 1943).
• Summary: Page 9 states: “Soybeans have been grown in
yield trials on dry and irrigated land for a number of years
in Montana. The soybean plant is very susceptible to injury
from frost and drought and to damage from grasshoppers and
rabbits. These production hazards have made this crop an
undesirable one for dry land. Under irrigation some varieties
have matured fairly well at the branch stations at Huntley
and Corvallis.
“The Department of Agronomy of the Montana
Agricultural Experiment Station does not recommend the
general production of soybeans in the State. However, earlymaturing varieties such as Minsoy may be grown for seed

production and Early Minnesota Manchu for hay production
under irrigation where corn matures satisfactorily. Yields of
seed under irrigation at the Huntley Station have averaged
from 25 to 30 bushels per acre and the yields of hay from 3
to 3½ tons per acre.”
Circular No. 171 (March 1943), titled “Varieties of farm
crops for Montana 1943,” of which this is a revision, does
not mention soybeans. Address: Dep. of Agronomy and
Soils, Bozeman, Montana.
1944. Madson, B.A. 1944. Growing soybeans in California.
University of California Agricultural Experiment Station,
Lithoprint No. 37. 4 p. April. (Berkeley, Calif.). Also cited as
Multilith No. 80.
• Summary: Contents: Introduction. Varieties. Climatic and
soil requirements. Culture. Harvesting. Enemies (Rabbits,
red spider, and nematodes).
An excellent summary of experience with soybeans
in California. “According to the results of tests carried on
during the past twenty-five years, however, there is little
prospect of the soybean’s becoming an important cash crop
in this state. During this period numerous varieties have been
tested, many of them in several localities; but seldom have
the yields been high enough to be profitable... or to justify
continued production.” The two best-yielding varieties (in
pounds of seed per acre in 1938) were Laredo (1,250) and
Virginia (1,100).
Where yields were good, as on bottom lands of the
lower Sacramento River and warmer coastal valleys, other
crops would yield a greater net cash return per acre. Notes
that most available soybean varieties are susceptible to
shattering. Address: Prof. of Agronomy and Agronomist,
Univ. of California, College of Agriculture, Agric. Exp.
Station, Berkeley 4, California.
1945. New Jersey Agricultural Experiment Station, Circular.
1944. Growing beans and peas in New Jersey home
vegetable gardens. No. 480. 4 p. See p. 2.
• Summary: “Soy beans: Edible soy beans used as green
shell beans are becoming more popular for garden culture.
Besides having over three times as much protein as is found
in wheat or oats and twice as much as in ordinary beans, soy
beans are rich in phosphorus, lime and iron and in vitamins,
particularly those in the B complex. When fresh, they may
be cooked, canned or frozen or, when dry, roasted and used
in place of salted peanuts. When dry they also may be used
for sprouting. The vitamin content of the sprouted soy beans
is much higher than in the dry beans. Best varieties for New
Jersey are Bansei, Giant Green, and Mendota.” Address:
New Brunswick, New Jersey.
1946. Saunders, A.R. 1944. Soya beans, cowpeas, and other
legumes. Farming in South Africa 19(217):251-54. April.
• Summary: “Apart from lucerne, soya beans and cowpeas
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are undoubtedly the most important leguminous hay crops
grown. An ever increasing production of these and other
leguminous crops as protein-rich feed for animals and as soil
builders in rotation with maize and other crops would be one
means towards balanced farming and perman6nt agriculture.
In addition, there is a great future for the soya bean as a seed
crop, though large-scale developments in this direction will
require a general improvement in the standard of farming
and the use of labour-saving machinery,
“Soya Beans: As a hay crop, the soya bean has already
established itself firmly in the more favourable parts of the
summer rainfall area, but owing to inexperience on the part
of farmers, high prices of competitive crops, and the lack of
proper machinery for handling the crop, seed production has
not made the progress expected a few years ago. This fact
is, however, no criterion of the possibilities of the crop, and
there is no doubt that the soya bean will in future occupy a
far more important position in our agriculture than it does
to-day.
“Unlike in the case of maize, soya beans are still planted
far too thinly. The common practice is to plant at the rate of
35-40 lb. per morgen, whereas at least double, or, if planting
is done in 18 inch rows, treble this quantity of seed should
be used. Details concerning methods of production are
irrelevant to this brief discussion, but a few practical hints
might not be out of place. In the first instance, if a maize
planter is employed, thicker plates should be used. A plate ¼
inch in thickness gives uniformly good results and usually
obviates nearly all the seed breakage which is so often
responsible for poor stands. Secondly, planting should only
take place on soil which is moist enough for the seed to start
germinating immediately, and the depth of planting should
he carefully regulated so as not to exceed 1½ to 2 inches.
“For threshing the beans any wheat thresher can be
used provided special sprockets or pulleys are fitted so
as to reduce the speed of the drum to not more than 500
r.p.m. Removal of one or two rows of concave teeth and
replacement of the top screen, if it is of metal, by a wooden
screen are additional aids to successful threshing. A certain
amount of splitting of the seed is, however, unavoidable, but
the splits can be removed readily by passing the seed over a
3/16 inch by 3/4 inch screen.
“Soya-bean seed is not readily damaged by insects and
rodents and will retain its viability for at least three years
if thoroughly dry and stored in a cool place. Seed with a
high moisture content deteriorates rapidly and may lose its
germinability entirely within a year.
“Varieties.–The time is past when farmers need concern
themselves about the old varieties such as Mammoth,
Brownie, Chinese White, and others. The market requires a
yellow bean and the new non-shattering strains are all of this
type. Of the first of these strains distributed Nos. 34.S.51,
34.S.256 and 34.S.395 have given the best results. This does
not mean that they cannot be improved upon, for already

superior types are in the course of development. In this
regard two new strains give particular promise, viz., 35.S.277
and 38.S.58, and it is hoped to have seed of the former
available for distribution next year and of the latter the year
after. Strain 35.S.277 is the earlier of the two in maturity and
should prove suitable for highveld conditions, while 38.S.58
is likely to give its highest returns in areas with a growing
season of at least 135 days.
“Cowpeas.–In relatively dry areas the cowpea is a more
reliable crop than soya beans. On the other hand it is much
more sensitive to excessive moisture. At Potchefstroom this
year cowpeas have suffered seriously from water-logging of
the soil, while soya beans on the same soil show no injury at
all.
“The same remarks apply to cowpeas as to soya beans
as regards the necessity for closer spacing than is commonly
practised. This is especially true of the upright types,...”
Fig. 1 shows “A field of strain 35.S.277 soya beans
standing to a height of 3 ft. at the time of flowering. Source:
College of Agriculture, Potchefstroom.” Address: PhD,
Senior Professional Officer, Div. of Animal and Crop
Production.
1947. Beeskow, Herbert C. 1944. Bean sprout production
in the home. Michigan Agricultural Experiment Station,
Quarterly Bulletin 26(4):346-52. May.
• Summary: Contents: Introduction. Suggestions for
sprouting soybeans. Suggestions for sprouting mung beans.
Soy and mung beans and bean sprouts as food. Suggestions
for cooking bean sprouts (The author is indebted to Stephen
Djang of Nanking, China, for many of these suggestions).
The author sprouted Chief, Ebony, Illini, Manchu,
Mandarin, and Viking soybeans, among others, and found
that Ebony produced the best sprouts while those produced
by the other varieties were satisfactory.
The author believes that failures in sprouting soybeans
may be traced to a lack of understanding of the principles of
seed germination. During germination, the seedling requires
oxygen and moisture and as the embryo develops, carbon
dioxide and heat are liberated. Ventilation during sprouting
is important to maintain the oxygen supply and to eliminate
carbon dioxide. Washing with cool water prevents a killing
temperature from being reached and aids in removing carbon
dioxide and other metabolic products. The room temperature
recommended for sprouting is between 65 and 75ºF. Mold
does not develop if the proper conditions for sprouting are
maintained.
Contains 2 Chinese-style recipes for cooking soybean
sprouts: 1. Fried or sauteed soybean sprouts (chao dou yea
tsai). 2. Baked soybean sprouts (djen dou yea tsai). Also
contains two recipes using mung beans: 3. Egg foo yung
(foo yung dan; to 1 cup blanched mung bean sprouts, “add 2
beaten eggs, a small amount of flour to thicken, ¼ teaspoon
of salt, ½ teaspoon of sugar, and 1 tablespoon of soy sauce.
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Bacon and onions may be added. Mix well, shape into a patty
and fry in an oiled pan. Brown on both sides”). 4. Mung bean
sprout salad (lian ben dou yea tsai).
Note: This is the earliest English-language document
seen (Aug. 2002) that mentions “Egg foo young.” Other
common early spellings of the last word are “yung” and
“yong.” Address: Section of Botany.
1948. Bunnell, D.J. 1944. Problems of the soybean
processor. Soybean Digest. May. p. 12-14.
• Summary: Editorial introduction: “Soybeans must be
treated as an oil seed rather than a grain crop and graded
accordingly, with premiums and discounts for fluctuations
above and below a basic oil content. So says D.I. Bunnell,
vice president of Central Soya Co., Inc. An address before
the Soybean Processors’ Conference at the University of
Illinois.”
“Influences of this global war have penetrated into every
phase of our national life until now each individual–of every
class–has been affected. After the bitter experiences of the
last two years, we have become fired with a determination
that is the foundation for ultimate victory... In recent years,
as an outgrowth of such endeavors, the soybean has become
an important new source for oil and protein.
“In the period before there was a processing industry,
some farmers regarded soybeans as a crop to improve the
soil, even though harvested for seed, because they knew the
plant to be a legume. Many farmers were primarily interested
in the seed crop for each spring there was, a good market for
all the available supplies of the varieties known at that time.
The Hollybrook, the Ito San, AK’s Haberlandt [sic] and Early
Brown were varieties that have long since been replaced by
names well known today. It is interesting to recall that after
the first World War, in the spring of 1920, these varieties
were sold for seed at prices that ranged from nine to eleven
dollars per bushel.
“At the beginning of the 1920’s, soybeans were
harvested by threshing machines–or separators as they were
sometimes called. They were then sacked or stored in bulk
in a dry bin until spring. The crop movement, if you care to
give it that name, took place in April and early May, when
seedsmen started out, after clover seed sales were about
completed, to buy up stocks of the specific varieties to serve
their trade. The local dealer, in the districts where farmers
were known to have threshed beans for seed, helped the
seedsmen in this work of accumulation. He always had a
list of farmers, the number of bushels and varieties raised
and therefore functioned as the contact man between grower
and seedsmen. The beans were sacked, loaded into cars
and shipped to the seedhouses. There they were cleaned,
germinated and then sold to the seedsmen’s dealer trade
through the medium of price cards that were mailed out each
week. Some farmers used a hand powered clipper-cleaner to
clean their own beans, and sold them to their neighbors.

“At this time a limited alfalfa acreage was just getting
started in the Middle-West, and sweet clover was still
considered a weed. Seedsmen were even fearful that
soybeans would replace Medium Red, Mammoth and Alsike
clover as a soil builder, thereby undermining their more
profitable trade in these old, established legumes. Gradually,
with each passing season, there came a better understanding
of the place soybeans would occupy in relation to other
crops. For the farmer, this was a period of exploration and
adjustment. His knowledge about planting, cultivation and
harvesting grew; he was learning to plan soybeans as a part
of this regular production.
“Two decades have brought a great change. Today
we can look back upon all the constructive influences of
the trial and error period and give thanks that these efforts
were so well timed as to make possible today’s large, badly
needed soybean production. The accomplished task is
better expressed in terms of annual production of 1 billion
300 million pounds of oil for edible and technical uses,
and over 3 million tons of protein concentrate for man and
animal. Today’s near 200 million bushel crop is assurance
that production is becoming established upon a plane of
permanent, large volume that assures its place in American
agriculture.
“War-time economics have brought fixed prices to
soybeans and the major products–oil and meal. Processors,
in their operations, are now contracted with the government–
for it is the best way to safeguard continuous, maximum
production regardless of the rapidly changing economic
influences always present during a war period. It is not my
purpose to go into a description of this complex relationship,
for it is temporary. We have enjoyed our association with the
government, and we honor the men in the various agencies
who have helped fit our problems to the accomplishment of
the objective. We shall continue to cooperate with all our
energy and with the full employment of all our resources
until peace returns again. Then we look forward to a future
that will return free enterprise to growers, to ourselves and
to our customers, for we are believers in the principles that
established this industry in the beginning; in the time-tried
principles of individual initiative and fair competition.
“I should like to direct your minds to the problems of
a processor as related to the more normal circumstances of
peace time.
“The First Problem: After the scientist has developed the
most desirable soybean for a given set of circumstances, the
processor is then concerned with the resulting harvest that
gives him suitable raw material for a successful operation.
“The first problem that is faced by the processor is the
physical characteristics and quality of the crop. Weather
conditions give a different set of circumstances each year.
No better illustration can be cited than the experience of the
last three seasons. Two years ago there was a prolonged wet
harvest. Last year an early frost developed green damage,
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followed by serious field damage in thousands of acres that
were not harvested until late winter and early spring. This
year we have a soybean of high quality, according to grain
standards, yet an oil content below normal.
“This is a young industry. Our experience has not
exhausted all the possibilities that make for varying
characteristics of bean quality. Any new set of conditions
shall give us new, unlooked for problems and difficulties.
The complications and hazards of handling a wet crop begin
at the country elevator. Soybeans of high moisture must be
moved without delay to avoid spoilage. Every shipper–in his
effort to serve the farmers of his community–rushes these
problem beans to the processing plants. Upon arrival, in
non-storable condition, an exacting drying operation begins.
This chain of events develops a volume of movement that is
staggering. The processor must adjust his drying operation to
large volume bean receipts. Of necessity, this means he can
take out only part of the moisture on the first handling. The
immediate danger is thus removed, and in this condition the
beans are put into temporary storage where the problem of
good soybean warehousing begins. Constant watch must be
kept of every bin to be assured that condition is maintained.
As soon as the rush movement is over, it is then necessary
to complete the drying operation by reducing the moisture
content to a safe level.
“Two years ago beans arrived in such a wet condition
that even the second drying did not give assurance of safety.
In the operation of our company, we were forced to keep
beans turning on a 24 hour basis all through the winter until
they were processed. Notwithstanding these precautions,
hundreds of thousands of dollars were lost throughout the
industry because soybeans went out of condition.
“Last year thousands of acres went into the winter
unharvested. When these beans were finally combined in
the late winter and early spring, field damage ranged from
25 to 80 percent. The problems of storage, preparation for
processing and actual handling in the plant were the most
difficult that have ever confronted the industry. Not only
were the products substandard in quality, but the strain on
processing equipment was so heavy that the ingenuity of
processors was sorely taxed. Very heavy adjustments had to
be paid to move the oil into consuming channels. Judged on
a basis of grain standards, the quality of the 1943 crop was
one of the best ever harvested. In a very short time, however,
all processors realized that the oil yield was quite a little
below normal. This confirmed what had been in the minds of
thoughtful processors for a number of years–that the value of
soybeans to the processor could not be determined according
to grain standards, but upon an analysis for oil content. This
year, oil content at 14 percent moisture has hardly averaged
17 percent, over the soybean belt. In other years it has
averaged from 18 to 18½ percent.” Address: Vice President,
Central Soya Co., Inc.

1949. Moore, R.P.; Rigney, J.A.; Middleton, G.K.; Bennett,
L.S. 1944. Official variety tests–1943: corn, soybeans,
cotton, wheat, oats, barley. North Carolina Agricultural
Experiment Station, Bulletin No. 343. 50 p. May.
• Summary: The section on soybeans (p. 40-50) discusses
yields at 6 locations, varietal characteristics, and yields–two
year average. A map (p. 6) shows the three regions (Coastal
Plain, Piedmont, and Mountains) into which North Carolina
is divided, and the sites in each region where soybeans were
tested: McCullers, Wenona, Trenton, Willard, and Statesville.
Table 48 (p. 49) shows the yield of each variety at
each site in 1943. Table 49 gives the characteristics of the
following soybean varieties: Ogden, Volstate, Arksoy, Woods
Yellow, Herman, Tokio, Mammoth Yellow, C.N.S., and
Clemson.
Table 50 shows the soybean performance test average
for 1942 and 1943, for 6 varieties at 6 sites and average for
each variety.
1950. Soybean Digest. 1944. Ontario varieties. May. p. 16.
• Summary: “In his annual report, P.M. Dewan, Ontario
Minister of Agriculture, gives the bushels per acre yields
of different varieties of [soy] beans at the Western Ontario
Experiment Farm, in 1942, as follows:
“E.F.R., 49.27; Wisconsin Robust, 49.27; Michigan
Robust, 48.41; Navy (Wigle), 48.41; Guelph Selected, 47.98;
Ithaca Robust, 47.54; Michelite, 46.68, Blue Pod, 39.76;
Burbank (Alberta), 38.90; Yellow Eye, 34.58; Red Kidney,
34.58; Pinto, 32.58; B.C. White, 31.98; B.C. Speckled,
26.80; Alberta Brown, 12.97.
“’E.F.R.,’ Michelite and the different types of Robust
beans gave the largest yields. Michelite was slightly down
in the test this year but continues to give the highest average
over a period of years.”
1951. Koehler, Benjamin. 1944. New developments in
soybean disease studies. Soybean Digest. June. p. 6-7.
• Summary: The occurrence and prevalence of charcoal
rot, pod and stem blight, bacterial pustule, and bud blight
on soybeans in the U.S.A. are reviewed. Tobacco ring-spot
virus causes spotting and falling off in Illinois, but causes
bud blight in Iowa. On co-operative seed treatment tests,
Spergon gave the highest stand increase in 3 northern states
using a Manchu type of soybean. In the other 6 states,
where the Lincoln variety was grown, the best results were
obtained with Arasan. Only one case showed a significant
increase of yield. In another series of tests, the emergence
of Mukden seed type soybean was significantly benefited by
seed treatment with Spergon and Arasan in 6 out of 13 states.
Address: Illinois Agric. Exp. Station.
1952. Tapley, W.T. 1944. Edible soys in New York. Soybean
Digest. June. p. 15. First published in Farm Research. [1 ref]
• Summary: “The vegetable soybean is a new crop in New
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York... The crop is available for use as a green vegetable at
a season of the year when other garden crops on the farm
are likely not to be abundant. In localities where equipment
for shelling, i.e., a pea viner, is available, the vegetable-type
soybean may constitute an additional crop for canning or
quick freezing. These varieties are rich in proteins and have
a satisfying flavor and an attractive green color when used as
fresh beans.
“In most 1943 seed catalogs only one variety, Bansei,
was offered. The new 1944 catalogs offer a more extended
list, with seed of Bansei, Eatum [Etum], Funk Delicious
(late), Giant Green, Hokkaido, Jogun, Mendota, Sousei,
and Willomi available.” Nineteen varieties were tested at
Geneva, New York, in 1943, with good results. They are
usually planted at corn planting time, May 20 to June 10.
Seed is planted about 2 inches apart in rows spaced 30 inches
apart. “Vegetable soybeans are generally used as ‘green
shell’ beans... A bushel of green soybeans in the pod weighs
approximately 32 pounds and this quantity can be expected
from 100 feet of row.” One bushel of green soybeans in the
pods yields about 16 pounds of shelled green beans.
A table, titled “Comparison of time of maturity and
productiveness of 19 varieties of vegetable soybeans with
all varieties planted June 18, 1943,” has 7 columns: Variety.
Date edible (ranges from Sept. 9 to Oct. 13). Average number
of pods with: 1 seed, 2 seeds, 3 seeds. Total seeds. Average
number of beans per plant.
The varieties are: Agate, Sac, Giant Green, Etum,
Mendota, Bansei, Hokute [sic, Hakute], Chusei, Sousei,
Hokkaido, Fugi [sic, Fuji], Toku, Jogun, Taste, Imperial,
Tortoise Egg, Kura, Willomi, Kanro.
Bansei has the highest percentage of pods with 2 seeds
per pod (64.5%). Mendota has the highest percentage of pods
with 3 seeds per pod (32.5).
Bansei has the highest average number of beans per
plant (167.6), followed by Toku (155.6). Address: New York.
1953. Morse, William J.; Cartter, Jackson L.; Henson,
Paul R.; Carr, Robert B. comps. 1944. Results of the
Cooperative Uniform Soybean Tests: Part II. Southern
States–1943. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 122. Aug. 120 p.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/43soybook.pdf
• Summary: This entire document, including the cover, is
typewritten.
At the top of the title page is written:
“U.S. Regional Soybean Laboratory
“Urbana, Illinois.”
Below the title is written:
“United States Department of Agriculture
“Agricultural Research Administration
“Bureau of Plant Industry, Soils, and Agricultural
Engineering

“Division of Forage Crops and Diseases
“cooperating with
“State Agricultural Experiment Stations.
“August, 1944
RSLM 122.
Contents: Introduction. Cooperation. Location of
uniform tests. Map of southern region. Methods. Uniform
Test, Group IV. Uniform Test, Group V, Upper South.
Uniform Test, Group V. Lower South. Uniform Test, Group
VI, Upper South. Uniform Test, Group VI. Lower South.
Uniform dates of planting tests.
“Introduction: The increased demand for vegetable
oils because of wartime needs resulted in the expansion of
the program of the U.S. Regional Soybean Laboratory at
Urbana, Illinois, to include 12 Southern States. The states
comprising the southern section are Alabama, Arkansas,
Florida, Georgia, Louisiana, Mississippi, North Carolina,
Oklahoma, South Carolina, Tennessee, Texas, and Virginia.
Headquarters for the southern section are located at the Delta
Experiment Station, Stoneville, Mississippi.
“The most important objective of the Regional program
is the development of superior varieties of soybeans for
industrial purposes for the South. An essential part of this
objective is the evaluation of existing southern strains and
varieties of soybeans in Uniform Variety Tests. Since 1936,
the Regional Soybean Laboratory has been conducting tests
composed of groups of varieties and strains of soybeans
classified according to maturity in the North Central States.
At the time of the inauguration of the southern program, four
such uniform variety groups were being tested. The Uniform
Variety Test, Group I, contains the short season varieties
adapted to the northern tier of states in the North Central
Region. The seasonal requirements of Group II, III, and IV,
are progressively longer. In keeping with this classification,
the southern soybean varieties were tentatively divided into
two Uniform Variety Tests, Groups V and VI.
The Uniform Variety Test, Group V, includes varieties
which normally mature in late September and early October
over much of the South. Group VI contains the later
maturing strains. The varieties, Arksoy, Ralsoy, Ogden,
and others are typical of the maturity of Group V, while
Mammoth Yellow, Mamloxi, and Biloxi are typical strains
of Group VI. In addition to these two Uniform Variety Tests,
Group IV composed of varieties of the approximate maturity
of Macoupin, were grown at a number of locations in the
northern and northwestern part of this region.
“In addition to the Uniform Variety Tests, five Dates
of Planting Tests were conducted at various points over the
South. It is important to know the effect of date of planting
not only on yield of soybeans, but also on the chemical
composition of the seed. Relatively wide differences in the
chemical composition and yield due to variations in rainfall,
temperature, and time of planting, have been reported in the
North Central States. The long growing season in the South

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 917

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 918

coupled with the wide variations in rainfall and temperature
in different sections of the 12 Southern States are factors
which must be fully evaluated in order to successfully
expand the production of soybeans in the South.
“Average results, both agronomic and chemical, of the
Uniform Variety Tests, Groups IV, V, and VI, and the Dates
of Planting Tests for the 1943 season are herein reported. The
location of the Uniform Variety and Dates of Planting Tests
are shown in Figure 1.”
Page 3: Cooperating agencies and personnel for the
Southern States, begins:
“Bureau of Plant Industry, Soils, and Agricultural
Engineering, Division of Forage Crops and Diseases:
William J. Morse, Jackson L. Cartter, Paul R. Henson,
Robert B. Carr, C. Roy Adair, Edgar E. Hartwig, George E.
Ritchey, S.L. Stephens, T.F. Akers, T.L. Moore, and E. E.
McGee.
“Alabama Agricultural Experiment Station Agronomy
Department: H.R. Albrecht
“Arkansas Agricultural Experiment Station Agronomy
Department: C.K. McClelland
“Florida Agricultural Experiment Station Agronomy
Department: George E. Ritchey
“Georgia Agricultural Experiment Station Agronomy

Department: U.R. Gore Louisiana Agricultural Experiment
Station Agronomy Department: J.P. Gray
Pages 4-5: Location of cooperative nurseries and
cooperators.
Page 6: Map of southern states (divided by a curving
line into Upper South and Lower South) showing location
of cooperative uniform tests, 1943, A small circle indicates
Uniform variety tests. A + indicates Uniform dates of
planting tests.
Page 7: Methods: Tells how the following are measured:
Yields. Chemical composition. Lodging. Shattering. Height
(of plants). Maturity. Seed quality (rated from 1 to 5).
Statistical analysis (by analysis of variance).
Note: This is the earliest report seen (Jan. 2017)
concerning the Results of the Cooperative Uniform Soybean
Tests: Part II. Southern States. Address: 1. Principal
Agronomist; 2. Senior Agronomist; 3. Agronomist; 4. Asst.
Agronomist, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Agricultural Research Administration, U.S.D.A.
1954. Probst, A.H.; Cutler, G.H. 1944. Lincoln: A new midseason variety of soybean well adapted for central Indiana.
Indiana (Purdue) Agricultural College, Agronomy Mimeo
No. 42. Aug. 5 p.
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• Summary: “Lincoln is the most promising mid-season
variety of soybean released to date.
“Origin: The Lincoln soybean variety is a selection
from a natural cross, probably between a white-flowered
Mandarin plant and Manchu, made in 1934, by Dr. C.M.
Woodworth, Chief in Plant Genetics, Illinois Agricultural
Experiment Station. The final selection, L6-685, was made
by Dr. L.F. Williams, Associate Agronomist, U.S. Regional
Soybean Laboratory*, Bureau of Plant Industry, Soils,
and Agricultural Engineering, United States Department
of Agriculture, cooperating with the Illinois Agricultural
Experiment Station in soybean breeding.
“Description: The Lincoln soybean resembles the
Mandell variety in appearance, height, standing ability,
time of maturity, and in most other respects except that it is
higher yielding, produces seed of much higher oil content,
and has white flowers instead of purple. The white flowers
distinguish it from all other varieties with brown pubescence
now grown in Indiana. Lincoln is intermediate in height
between Dunfield and Illini. It lodges less than either of these
two varieties, but is not as stiff-stemmed as Richland.
“The seed is yellow with a prominent black hilum,
medium in size (3,000 per pound), about the same size
as Mandell, slightly larger than Illini (3,200 per pound),
and slightly smaller than Dunfield (2,750 per pound),
and Richland (2,800 per pound). Three seeds to the pod
predominate when grown on fertile soil.
“Cooperative Tests in Indiana: The U.S. Regional
Soybean Laboratory has cooperated in the testing of soybean
varieties at eight different locations representing different
soil and climatic conditions in Indiana. Lincoln has been
included from one to four years at all locations and the yield,
chemical composition, and maturity results as compared to
several other varieties of soybeans are given in Tables 1, 2,
and 3.
Footnote: * A cooperative organization participated
in by the Bureau of Plant Industry Soils, and Engineering,
Agricultural Research Administration of the U.S. Department
of Agriculture and the Agricultural Experiment Stations of
Arkansas, Florida, Georgia, Illinois, Indiana, Iowa, Kansas,
Louisiana, Michigan, Minnesota, Mississippi, Missouri,
Nebraska, North Carolina, North Dakota, Ohio, Oklahoma,
South Carolina, South Dakota, Tennessee, Texas, Virginia,
and Wisconsin.
On page 3 are 2 tables: (1) “A Comparison of Yield,
Maturity, and Chemical Composition of Lincoln and Several
Other Varieties of Soybeans Grown at Four Locations in
Northern and North Central Indiana.” The other varieties
are: Early: Earlyana, Richland. Mid-season: Dunfield,
Illini, Lincoln. The four locations are LaGrange, Wanatah,
Bluffton, Lafayette. The chemical composition gives (in all
tables) the percentage of oil, percentage of oil, and iodine
number of the oil.
(2) “A Comparison of Yield, Maturity, and Chemical

Composition of Lincoln and Several Other Varieties
of Soybeans Grown at Three Locations in Central and
Southeastern Indiana.” The other varieties are: Mid-season:
Dunfield, Illini, Lincoln. Late: Patoka, Chief. The three
locations are Lafayette, Greenfield, Vernon.
Page 4: The top half contains a third table and the
bottom half more text: (3) “A Comparison of Yield,
Maturity, and Chemical Composition of Lincoln and Several
Other Varieties of Soybeans Grown at Two Locations in
Southwestern Indiana.” The other varieties were: Midseason: Illini, Lincoln. Late: Patoka, Chief, Gibson, Kingwa.
“Adaptation: The Lincoln variety of soybean is well
suited to the same conditions under which other varieties
of the same maturity group, such as Dunfield, Mandell,
Manchu, and Mingo, are grown in Indiana, and might well
replace these varieties in this state because of its high yield,
good standing ability, and high oil content. It is best adapted
in central Indiana. Lincoln should be used only for early
planting in northern Indiana and for medium-late planting
south of U.S. Highway 50, because of its time of maturity.
Earlyana, Richland, Patoka, Gibson, and Chief, are expected
to continue to fill the conditions of their Special adaptation
for which they have been recommended.
“Seed Quality: Lincoln has equalled or excelled Illini
and Dunfield in seed quality in central and northern Indiana.
It has produced seed of a poorer quality than Gibson or
Chief, when planted in May in southwestern Indiana in 1942
and 1943, but has about equalled the seed quality of Illini in
this area of the state. Date of planting studies at Evansville
indicate that fairly good seed quality is obtained with Illini
when planted after the first week of June. Similar results may
be expected with Lincoln.
“Cooperative Regional Tests: Lincoln has been widely
tested throughout the soybean belt in 95 cooperative
tests between the U.S. Regional Soybean Laboratory and
the Illinois, Ohio, Iowa, Missouri, Nebraska, Michigan,
Wisconsin, Virginia, and Purdue Agricultural Experiment
Stations. The tests were conducted in Illinois in 1938: Illinois
and Ohio in 1939: Illinois, Ohio, Iowa, and Indiana, in
1940 and 1941: Illinois, Ohio, Iowa, Indiana, Missouri, and
Nebraska, in 1942: and in Illinois, Ohio, Iowa, Missouri,
Nebraska, Michigan, Wisconsin, Virginia, and Indiana, in
1943. The results of these tests are presented in Table 4.
Page 5 contains two tables plus text. Table (4):
“Summary of Yield and Chemical Data for Lincoln, Illini,
and Dunfield Soybeans Grown in Regional Tests in Indiana,
Illinois, Ohio, Iowa, Missouri, Nebraska, Wisconsin,
Michigan, and Virginia, 1938-1943.”
“Lincoln has exceeded the average yield of Dunfield and
Illini in each of the individual years and has averaged 5.2
bushels, or 18.6 per cent. higher than these varieties for the
six-year period. It likewise has had better quality seed and
has lodged less than either of these varieties. The oil content
has been high, even exceeding Dunfield, a variety noted for
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its high oil content. In these tests, Lincoln has matured about
one and one-half days earlier than Illini and about the same
as Dunfield.
“Lincoln Excels Mandell in Grain Yield and Oil
Content: In 31 of the cooperative regional tests conducted
in the states indicated above during the three-year period
1940-1942, Lincoln averaged 34.2 bushels per acre and 21.4
per cent oil in comparison to Mandell which averaged 28.3
bushels per acre and only 19.1 per cent oil.
“Hay Yields: Hay yield tests were made at Lafayette,
Indiana, by R.R. Mulvey, Associate in Crops in Agronomy,
Purdue University, and are presented in
Table 5: “Yield of Hay of Lincoln and Several Other
Varieties of Soybeans Grown at the Soils and Crops Farm,
Lafayette, Indiana, 1942-1943.” The varieties are: Early:
Earlyana. Mid-season: Lincoln, Dunfield. Late: Gibson,
Patoka. Gibson had the highest hay yield at 2.82 tons/acre
compared with Lincoln at 2.68.
“Lincoln Soybean Seed Available for 1945:
Approximately 5,600 acres were planted with the Lincoln
soybean in 1944 in 75 Indiana counties by some 300 growers
who agreed to have the seed certified and make it available
for planting in 1945. Since Lincoln growers are located in all
the important soybean-growing counties in the state, a supply
of seed should be available locally. The names of local
growers may be obtained from the county agent: or seed
sources secured by writing to the Indiana Corn Growers’
Association, West Lafayette, Indiana.” Address: 1. Assoc.
Agronomist, Div. of Forage Crops and Diseases, Bureau
of Plant Industry, Soils, and Agricultural Engineering,
Agricultural Research Administration, USDA; 2. Asst.
Chief in Agronomy, Purdue Univ. Agric. Exp. Station [West
Lafayette, Indiana].
1955. Quayle, W.L. 1944. Soybean trials in Wyoming.
Wyoming Agricultural Experiment Station, Bulletin No. 267.
12 p. Aug.
• Summary: “Livestock feeders in Wyoming have become
interested in soybeans because of the increasing use of
soybean meal in feeding operations. The three-year test
conducted at the Torrington substation showed that one lot
of yearling steers on a ration of ground barley, beet pulp,
soybean meal and alfalfa made the same rate of gain and at
approximately the same feed cost as another lot fed a similar
ration except that cottonseed meal was used instead of
soybean meal...
The first soybean trials in Wyoming “were made
on the Sheridan Field Station* (Footnote: *The work at
the Sheridan Field Station, by the U.S. Department of
Agriculture and the Department of Agricultural Substations,
cooperating), 1923 to 1927, where the frost free period is 142
days and the altitude is 3,800 feet... Dry farming methods
were used at this station. Unfavorable weather conditions for
some of these years and the use of unsuited varieties together

with rabbit and grasshopper damage resulted in very light
yields. With better adapted varieties the trials were resumed
in 1937, and larger yields were obtained...
“Three varieties were tested under irrigation at the
substation near Worland in 1929 and 1930... Trials were
started under irrigation at the Torrington station in 1940... At
the Afton substation, which is under irrigation, at an altitude
of 6,200 feet, a trial planting of twenty early varieties was
made in 1942.”
Results of these trials are then given, by substation. At
Sheridan, the soybean “crops for 1923-1927 were so small
that they were not harvested.” During the period 1938-1942
inclusive the yields at Sheridan ranged from 0.28 to 9.65 bu/
acre, both attained in 1938. The highest 5-year average seed
yield was 5.03 bu/acre for Manchu Macauley. At Torrington
(1940-1943) the highest one-year yield was 27.3 bu/acre
from Cayuga in 1942 and the highest 4-year average yield,
17.4 bu/acre, was produced by Wisconsin 606. The report
concludes: “Under these conditions, higher yielding varieties
of soybeans will have to be developed before their use as a
commercial crop in this part of the state can be justified.”
Address: Director, Experiment Farms, Laramie.
1956. Taylor, Demetria M. comp. 1944. The soy cook book.
New York, NY: Greenberg. 215 p. Index. 21 cm. [2 ref]
• Summary: Emphasis on recipes using soy flour, sprouts,
and dried soybeans. Contains one of the most complete early
listings of commercial soyfoods products, with product
name, and manufacturer name and address.
Contents: 1. Soy–The wonder bean. 2. Growing
soybeans in Victory Gardens. 3. How to sprout soybeans.
4. How to cook soybeans: Green soybeans preservation,
canning, dehydration, quick freezing, dried soybeans,
soybean pulp or “mash” (cooked, crushed or finely chopped
soybeans), soybean milk and soybean curd or “cheese,”
recipes for dried soybeans, recipes for canned soybeans,
recipes for soybean pulp, roasted soybeans or soynuts (p.
45), soynut butter (p. 47), recipes for soybean milk and mash
[okara]; “It makes a good base for macaroon-type cookies”
(p. 50), recipes for soybean curd or “cheese” (tofu). 5. How
to use soy flour. 6. Using soy grits and flakes. 7. Stretching
meat with soybeans. 8. Using other soy products. List of
[commercial] soybean products (p. 199-202). Key to recipe
sources.
Chapter 2, “Growing soybeans in Victory Gardens,”
states (p. 4): “In general, all varieties may be classified under
two main types: the field type and the edible or vegetable
type. The latter type is the one which is of interest to the
Victory Gardener, although a few field varieties, such as
Illini or Manchu, are satisfactory for eating purposes.”
Varietal trials (p. 5-8) with four type-A vegetable varieties
(suited for cooler, northern climates) show: In mountainous
Colorado, all four varieties matured seed at altitudes of
5,000 to 7,000 feet. In Idaho, all four varieties matured seed
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at altitudes of 1,700 to 3,745 feet. In Montana, Giant Green
soybeans matured seed at altitudes of 3,000 to 4,900 feet. In
Wyoming, Giant Green was the only variety to mature seed
in Campbell county (4,600 feet) and in Park county (4,600
feet). But all four varieties matured seed in Johnson county
at an altitude of 3,750 feet. Giant Green also did well in
Utah and New Mexico at altitudes of 7,000 to 8,000 feet. In
California, 11 counties reported success with vegetable-type
soybeans. In Tucson, Arizona, 8 varieties were grown under
irrigation at an altitude of 2,400 feet, all with satisfactory
yields. Some varieties also did well in Canada. In St. George,
Ontario, Giant Green, Bansei, Fuji, and Willomi all matured
seed before killing frost. Bansei was the best producer. In
Barrington Passage, Nova Scotia, Fuji was the only variety
that produced pods before frost. At Bogot, Manitoba, only
Giant Green matured seed before frost, but Fuji reached
edible condition. At Swift Current, Saskatchewan, the season
was evidently too cool for soybeans. Page 142 states: “Soy
grits and soy flakes are made from soybeans in much the
same way that soy flour is made. However, they contain
almost no fat, and are ground more coarsely. Grits are like
corn meal in texture, while flakes resemble rolled oats. Grits
and flakes both contain less than 45 per cent protein.”
Note 1. This is the earliest English-language document
seen (Dec. 2012) that contains the word “soynuts.” On pages
45-49 the book gives recipes for: Cream of soynut soup
(using 1 cup Co-Op soynuts), Soynut rice loaf. Soynut honey
buns. Soynut brownies. Soynut butter. Economical soynut
brownies. Soybean brittle (using 1 cup chopped roasted
soybeans).
Note 2. This is the earliest English-language document
seen (Dec. 2012) that contains the term “soynut butter,” used
to refer to a product resembling peanut butter that is made
from roasted soybeans. The recipe for “Soynut butter” (p. 47)
states: “Grind 2½ cups of roasted Vee-Bee soybeans and mix
with 2 tablespoons of salad oil. Use in place of butter or as
a sandwich spread.” On p. 197 is a recipe for Mull-Soy “ice
cream.”
1957. Cartter, J.L. 1944. What is the U.S. Regional Soybean
Laboratory doing? Soybean Digest. Sept. p. 22, 62.
• Summary: Editor’s introduction: “Report of the work of
the last 8 years of this Laboratory, which is a cooperative
organization participated in by the Bureau of Plant Industry,
Soils and Agricultural Engineering, U.S. Department of
Agriculture, and the agricultural experiment stations of
Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota,
Missouri, Nebraska, North Dakota, Ohio, South Dakota,
Wisconsin, Alabama, Arkansas, Florida, Georgia, Louisiana,
Mississippi, North Carolina, Oklahoma, South Carolina,
Tennessee, Texas, and Virginia. The author is senior
agronomist of the Laboratory at Urbana.
“If I were to sum up the work of the Laboratory in
one sentence I would say that we are developing improved

varieties and strains of soybeans for industrial use. One of
the most essential factors in the economical growing of any
crop is an adequate supply of adapted productive strains. The
soybean crop is no exception to this rule, making a program
of varietal improvement of great importance.
“It was not until 1889 that work on this crop was
reported by any experiment station. In that year, W.P. Brooks
of the Massachusetts Agricultural Experiment Station
brought with him several varieties from Japan and the next
year C.C. Georgeson of Kansas secured three introductions
from the same country. In 1898 the U.S. Department of
Agriculture began the introduction of a large number
of soybean varieties from all over the Orient. Since that
time around 15,000 introductions have been made by the
Department and the majority of the present commercial
soybean varieties have come from these introductions as a
result of improvement through selection.
“Thirty Years: Breeding and selection work to develop
improved strains of soybeans with respect to yield and other
agronomic characters has been carried on by experiment
stations for the last 2 or 3 decades. The high protein and oil
content of the seed and the need of these constituents for
food and feed has made necessary a large-scale breeding
program to meet the demand for improved varieties.
“The U.S. Regional Soybean Laboratory was started
in the spring of 1936 as a Bankhead-Jones project, and
headquarters were established at the University of Illinois,
where adequate laboratory, greenhouse, and office facilities
have been provided by the University. With this inauguration
of the Laboratory as a cooperative undertaking by the U.S.
Department of Agriculture and the 12 states of the North
Central Region, a more extensive breeding program became
possible, using chemical analysis of strains as a further basis
for selection.
“Several thousand soybean plant introductions and
selections being grown at the cooperating state experiment
stations have been studied for agronomic behavior–such as
yield, lodging resistance, shattering resistance, height, seed
quality, etc.–and the seed analyzed chemically to determine
the best strains for industrial use. Much of our effort
during the first few years of the laboratory was devoted to
improving the technique of testing strains and in learning the
effect of such factors as date and rate of planting, soil type
and fertility level of the soil, fertilizer applications, time of
trimming the ends of the plots, effect of adjacent varieties
of different maturity and many other factors on the accuracy
of the soybean yield testing work. All this was a necessary
preliminary to any large scale testing of new strains.
In 1938 a system of uniform soybean variety and strain
tests was started in the North Central States. In these first
tests about 20 or 30 improved strains were grown along with
a few of the best commercial varieties. These uniform tests
were grown at several locations in each of the cooperating
states and seed samples were sent to the analytical section of
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the Laboratory for chemical analysis. During the first years
of this work only three groups of strains were grown and
were designated as the early, midseason and late tests. It was
soon found that this designation of the tests was inadequate,
especially as the area served by the Laboratory increased.
“When speaking of soybean varieties, the terms
early, midseason, and late must always be thought of with
reference to some small area or zone of latitude under
consideration. As an example of this, the variety Macoupin
which is considered as a late variety for Illinois is a very
early variety for Mississippi conditions. We are now
endeavoring to express the maturity rating of a new strain
in relation to some standard adapted variety with which we
are all familiar. Thus we are using the variety Illini as the
reference strain for the group adapted to Central Illinois, and
can express maturity of the other selections in the nursery as
so many days earlier or later than Illini.
“The number of uniform nursery groups in the North
Central States was increased to four in 1942. In July of
that year the part of the Laboratory work devoted to the
development of new industrial uses for soybeans was
transferred to the Northern Regional Research Laboratory at
Peoria, Illinois, and at the same time the area served by the
U.S. Regional Soybean Laboratory at Urbana was enlarged
to include 12 of the southern states as well as the original 12
states of the North Central Region.
“To adequately serve the breeding program of the
greatly expanded laboratory region a total of eight uniform
nursery groups have been arranged for 1944, including
strains early enough for Minnesota and late enough for the
Gulf Coast states. Of these nurseries, the Uniform Test,
Group 0, is composed of very early strains suitable for the
northern part of the North Central Region. Group I is made
up of slightly later material, suited to the latitude of central
Wisconsin and southern Minnesota. Group II is composed
of strains of a proper maturity for the latitude of northern
Illinois and central Iowa. Group III is adapted to central
Illinois and Group IV to southern Illinois and Missouri.
Groups V, VI, and VII composed of progressively later
soybean strains are adapted to the Southern States. These
uniform nurseries furnish a means of accurate and rapid
determination of the value of any new strains developed
through the breeding work.
“Definite progress has been made in the breeding and
testing of new soybean strains. Certain strains have been
found especially suited to certain specific conditions of
environment. One of these strains, Richland, selected by
the Indiana Agricultural Experiment Station from a U.S.
Department of Agriculture plant introduction is particularly
adapted to soils of high productivity due to its short habit of
growth and lodging resistance. On the other hand, Earlyana,
developed by the Indiana station and widely tested by the
Laboratory is 4 or 5 days earlier than Richland and on
account of its earliness and tall growth habit is especially

adapted to the less fertile soils of the northern part of the
soybean belt.
“One of the most important achievements of the
cooperative work has been the development of the variety
Lincoln. This strain is from a natural cross discovered by the
Illinois Agricultural Experiment Station in 1934 and selected
by the Laboratory on the basis of outstanding yield and oil
content of the seed. In a 4-year comparison in the Uniform
Test, Group II, comprising 49 nursery trials in five states,
Lincoln has averaged over 5 bushels per acre higher in yield
than the average of Illini and Dunfield.
“In the Group III test where it has also been grown for
the last 2 years it has shown the same advantage in yield
over Illini and Dunfield. In oil content the strain is slightly
superior to Dunfield and Scioto, the best in oil of the present
commercial varieties, and over 2 percent above Illini.
Lincoln has averaged superior in lodging resistance to the
common varieties in its maturity class and has excellent seed
quality. The variety is adapted in the area where Illini and
Dunfield are generally grown and may replace these varieties
if its present performance is maintained. This season over
900 cooperators in the soybean belt are growing a total of
over 19,000 acres of registered Lincoln seed and there should
be sufficient seed to plant nearly 400,000 acres in the spring
of 1945.” Continued.
1958. Fouts, Taylor. 1944. Soyland saga. Soybean Digest.
Sept. p. 15-16.
• Summary: Editor’s introduction: “Taylor Fouts was
growing soybeans 40 years ago [near Deer Creek, in Carroll
County, Indiana]. First meeting of A.S.A. [American
Soybean Association] was held on his farm, Soyland, and he
served as president in 1920 and 1928. He gives an account of
his experiences with the crop.”
“According to Dr. [sic] W.J. Morse, the soybean was
first introduced in our country in 1804, about a century
before any notable attempt was made in the great Cornbelt to
adopt it as a worthwhile farm crop.
“About the turn of the century the U.S. Department of
Agriculture, being aware of the potential worth of a seedbearing legume, began to distribute soya seeds to farmers for
experimental purposes. Some seeds fell on fertile soil, such
as the hands of Isaac Smith (Soybean Smith), of Warren,
Indiana [in Warren County, southeast of Carroll County].
He talked and wrote about them, and his experiences and
observations were ‘good news’ to many farmers confronted
with clover problems, and more efficient rations for the
livestock. All glory to this man of the late 1890s.
“About 1896 or 1898 my father [Solomon Fouts] was
recipient of free seeds from the U.S.D.A. These included two
varieties of cowpeas and two varieties of soybeans. These
were drilled across a cornfield, one row each, and attracted
considerable attention by the end of the season, particularly
the soybeans because of their erect growth and promising
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seed production. A lasting impression was made upon the lad
[Taylor] who resolved to do something about them when the
school years were over. Doubtless much seed fell on other
fertile soil and may have aroused sufficient interest to start a
soybean nucleus in many parts of the Cornbelt.”
During his years as a student at Purdue University,
Taylor “became convinced that the whole Cornbelt needed
soybeans and would like them for keeps. So in the spring of
1904 seed was collected from the Indiana Experiment Station
and Soybean Smith, enough to plant 4 acres, 1 acre each of
Ogema, Ito San, Early Brown and Hollybrook. The seed-bed
was too fine, the seed was drilled too deep, rains were heavy.
Lesson No. 1 was almost a knockout. Fortunately a few spots
came through and proved their worth by a splendid growth.
I mowed with a scythe and doodled, flailed out the precious
seed on the barn floor, and prepared it for another trial in
1905. More soys each year and by 1907 the varieties were Ito
San and Hollybrook.
“Incidentally, Mrs. Fouts was obliged to postpone her
wedding day until those soybeans were threshed. We finally
set October 24 [1907] as being amply late, but I just finished
threshing at noon that very day. We were married at 3 p.m.
and were off for the long-planned honeymoon.
“So 1907 was an eventful year for three reasons: (1)
our father completed his career, a true, typical pioneer of 80
years, prosperous and honored; (2) I had 200 bushels of seed
beans, a unique possession; and (3) I had a companion for a
home, a true helpmate indeed.
“By 1908 we ventured drilling soybeans with the corn,
so that our western lambs to be purchased in September
would have a more balanced ration. My two older brothers
took readily to this plan and thereafter grew soybeans as a
habit.
“Demand for Seed: Our seedstock seemed in demand
due to more publicity by the agricultural press and county
agents. Answering questions about kinds, planting,
inoculation, cultivation, harvesting and that headache,
threshing, required lots of time, so that well prepared
circulars were needed. Plenty of midnight oil was burned.
“A soybean day in September 1910 [at Taylor Fouts’
farm] was sponsored by the Purdue agricultural extension
department and our county agent and proved quite a help in
creating interest in the crop. Report of this demonstration
reached Illinois, and a few days later in drove two ‘suckers’–
Chas. L. Meharry and Wm. Riegel, all the way from Tolono.
They came in a new, open top Buick roadster, with the
cute single seat high up behind. I was interested in this car
(although the new Ford was peeping out of the shed door)
and they were intensely interested in soybeans. So we talked
and walked and thus began the friendship that was to be
mutually helpful through all the years. I think that their visit
in 1910 inspired the marvelous development of soybean
production in Illinois.
“Understand that the interest in soybeans all these years

was for the farm–a seed and feed proposition. Our standard
rotation was corn with soybeans, soybeans, wheat or oats,
and clovers–a legume in the field every year. Commercial
and industrial uses were frequently mentioned but neither
volume of seed nor processing plants were as yet on
sufficient basis
“The price [of soybeans] ranged for many years
around $2.00 to $2.50 per bushel due to the big gamble in
germination and seasonal demand, and the crude tools of
production. By 1917 war prices began to show and up to
$3.00 was a going price. In 1918 it was around $5.00 and
I believe 1919 probably reached the peak at $6.00 to $8.00
a bushel. At the end of that period we were offered $10.00
per bushel so we scoured the community for remnants from
seeding and shipped 30 bushels for $300.00.
“First elevator: An old pioneer type elevator was
purchased at Camden about 1914, remodeled and equipped
with recleaning and grading mill and elevators for preparing
and storage of our seed beans. This was perhaps the first
soybean elevator devoted exclusively to the handling and
shipping of soybean in the U.S.
“Another soybean day was held at Fouts Bros. Farms in
1916–more acres, varieties and experiences, and more folks
to see and talk. By this time there were regional meetings of
this kind and interest was quite general. The name Soyland
was adopted for the farm in 1918 and seemed to fit.
“Thus with the general popularity of soybeans
throughout all the Midwest states it seemed an opportune
time in 1920 to stage a Cornbelt soybean conference. This
was sponsored by Purdue’s agricultural staff with county
agents cooperating, and also ably assisted by the agronomy
departments of the adjoining states and the U.S. Department
of Agriculture crop specialist. It was deemed best to stage
the meeting on some farm with a background of soybean
experience and a going demonstration of how to grow and
utilize the crop. Soyland about filled the bill. We responded
for the occasion by seeding a number of variety plots. We
grew 150 acres designed for seed and hay, and planted
soybeans in over 200 acres of our corn. It was a favorable
year and demonstrations showed well. By the ‘Day’ we had
hay plots showing how and why. In the corn-bean field we
had a sample load of black-faced lambs browsing on the
luxurious soy-leaves, and how they liked their new home.
The gaps in the fence were opened so the shotes roamed at
leisure in the ‘paradise soon to be.’ Several neighbors also
had excellent fields of soybeans.
“Yes, ‘Soyland’ was all set for September 3, 1920, and
the weather man was kind indeed, for you notice it was cool
enough to wear our coats. The soybeaners came from all the
Midwest states and the U.S.D.A.–and some stragglers with
pencils–over 1,000 of them. Inspection of the various fields
was made during the forenoon.
“At noon they all lined up for the cafeteria lunch that
the Presbyterian Ladies Aid had so well planned. There were
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sandwiches galore, soybean salads, coffee [non-soy] and a
sumptuous layout of pies. The soybeaners all crunched the
roasted and salted soybeans as though they were a rare treat.
Soybeans were even set to music that day, when a quartet
of local growers sang a very appropriately worded song,
‘Growing Soybeans to Get Along.’”
Note 1. The lyrics, given below, were first published
in Vol. II of the Proceedings of the American Soybean
Association.
“It seemed an opportune time to form definite
organization. At that time the name, ‘National Soybean
Growers Association,’ was appropriate, and that name was
agreed upon. However, in a short time the industrial aspects
of the potential crop indicated a more comprehensive name,
and the American Soybean Association was adopted and has
been most satisfactory.
“The honor of being its first president was kindly
bestowed upon the host of this first national field day, and
its secretary was the late Chas. L. Meharry, par excellence.
It was unanimously agreed that a soybean field day be held
each year as a vital activity of the Association.
“Now, the story of soybeans in America may be likened
to a stream of water. Its springs of joy and beneficence so
long obscured could no longer be held back by doubts and
fears, prejudice nor competition, and simply must burst
forth to flow down into the rich valley of appreciation and
opportunity. Our gratitude goes to all who have attended
and straightened the course of this little streamlet, to those
who have brushed aside some of the obstacles and boosted
its flow into broader fields of service. The inoculation
laboratories, plant breeders and investigators, agronomists,
research laboratories, and the agricultural press have all been
tributaries that have increased the flow and volume of this
marvelous product to mankind. Thus the little streamlet is
now a formidable river surging with its possibilities for both
agriculture and industry, and is destined to greatly affect the
prosperity and welfare of our nation.”
A photo shows Taylor Fouts standing with his wife and
two daughters. From left to right: Taylor, Pauline Fouts, Mrs.
Lillie May Wagoner Fouts, and Mary Margaret Fouts.
Note 2. This article was written by Taylor Fouts for
the 25th anniversary of the American Soybean Association.
Address: Camden, Indiana.
1959. International Nutrition Laboratory. 1944. Meet the
vegetable cow (Ad). Soybean Digest. Sept. p. 61.
• Summary: See next. page. A creative illustration shows the
head of a cow made entirely from soya. The main part of the
face is made from whole dry soybeans. The ears are made of
soybean leaves. The horns, forelock, parts surrounding the
eyes, nostrils, and mouth are made of soybeans in their pods.
The company now makes 8 commercial soy products:
1. Miller’s Giant Green Shelled Soya Beans. 2. Miller’s
Soyalac (powdered milk), plain, malted, or chocolate. 3.

Miller’s Soyalac (soya milk), liquid, natural, or chocolate. 4.
Miller’s Vegetarian Cutlets in uniform slices or diced [made
from wheat gluten]. 5. Miller’s Soya Loaf. 6. Miller’s Soya
Spread. 7. Miller’s Edible Soya Flour. 8. Miller’s Edible
Soya Beans.
A photo shows a 14 oz glass jar of Miller’s Soya Spread,
with some of it being spread, using a knife, on two slices of
bread. It is a butter substitute and sandwich filling. Standing
next to the jar is a small cartoon figure of man dressed like
a chef or baker. The caption reads: “The Soybean Man says:
‘There’s nothing like it!’”
Note: This is the earliest document seen (June 2009)
concerning the marketing of green vegetable soybeans.
Address: Mt. Vernon, Ohio.
1960. McIlroy, G.G. 1944. Where to in Cornbelt soybean
production. Soybean Digest. Sept. p. 29-30.
• Summary: “Our soybean production is now the largest of
any nation. Whether this production will drop back to one
hundred million bushels annually, remain about the same,
or increase another one hundred million bushels, is the
question. It all depends on the price offered the American
farmer. As long as he can get a per bushel price as good in
comparison to prices of corn, oats and wheat as he is getting
today, you can look for no decrease in our soybean acreage.
It would be, in my opinion, the height of folly to venture
even a guess as to what the price might be a few years after
our wars are over.
“The world is overflowing with vegetable oils of low
production cost ready to pour into our country just as soon
as ships are ready and available for such use. What about the
postwar tariffs? Will markets for fats and oils be developed
abroad? Will renewed imports of vegetable oils lessen the
demand for soy oil? Will proteins, other than those derived
from the soybean, depress the price of the soybean when we
have fewer animals to be fed?
“These are some of the factors which will determine
our production in the postwar years. Of one thing we can
be certain–progress will be made in securing better yielding
varieties, in more efficient methods of removing the oil from
the bean, and in developing many new uses for various bean
products. Of the newer varieties, we should consider the
Earlyana and the Lincoln–both discovered and developed by
Cornbelt agricultural colleges, and experiment stations.
“The Earlyana is a new variety released by Purdue in
1943. It is one of the earliest varieties of satisfactory oil
content recommended for northern Indiana and northwestern
Ohio, being 5 to 7 days earlier than the Richland. It is taller
than the Richland, does not set beans so close to the ground
and will out-yield the Richland on lighter soils.
“The Richland will continue to be a popular early
variety on very fertile soils in northern Ohio and Indiana,
but it is expected that the Earlyana will largely replace the
various other early varieties, on all lighter soils.
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“The Earlyana will give growers wanting to follow
soybeans with wheat, ample opportunity in the shorter season
areas to get wheat in the ground by fly-free date or soon
after and will yield within 2 to 4 bushels of the midseason
varieties such as Dunfield, Illini, Manchu and Mandell,
which mature 10 days to 2 weeks later than the Earlyana and
are generally too late for wheat seeding. These early varieties
will mature when planted later than the midseason varieties
can safely be planted.
“No Earlyana seed was available for general use in
1944, but there will be quite a little for 1945 and probably
plenty for 1946.
“Lincoln variety: The Lincoln soybean is the most
outstanding of all soybean varieties yet introduced. It
is a product and development, primarily of the Illinois
Experiment Station and the Illinois College of Agriculture.
We Ohioans wish we might claim some credit, yet we are
forced to admit that we never saw it until 1939. The Lincoln
has been tested for the past 6 years in 82 cooperative tests
throughout the soybean belt. Ohio, Indiana, Illinois, Iowa,
Missouri and Nebraska cooperated with the U.S. Regional
Soybean Laboratory in these tests. The Lincoln has averaged
4 to 6 bushels, or 20 percent higher yield in these tests than
such other standard midseason varieties as Dunfield, Illini,
Mingo, Mandell and Scioto. Lincoln should now replace all
of these varieties including the various strains of Manchu. It
also lodged less, had better quality seed, matured at about the
same time as the Dunfield and Illini and averaged 8 percent
more oil with a higher iodine number. In regional tests in the
above states it yielded 5.9 bushels more than Mandell and
contained 2.3 percent more oil. With these definite figures of
superiority, it is reasonable to state that the grower, who has
Lincoln seed for his soybean acreage, can cut his production
costs 25 percent. That is, if it costs him $1.00 to grow 1
bushel of Dunfield, he can grow a bushel of Lincoln for 75¢
which is a material saving in anybody’s business.
“There was no Lincoln seed available for 1944 except
to growers who have agreed to increase it for seed purposes
only. Considerable seed will be available for 1945 and
enough for everyone, we hope, by 1946. Along the line
of new uses, we may also expect many new chemurgic
developments which, in the aggregates will require an
increasing percentage of our soybean production.
“Last February in Columbus we had a two-day meeting
sponsored by the National Forecast Council of the Ohio
Development and Publicity Commission. A number of
outstanding men made very wonderful talks relative to what
the postwar years had in store for us. One of these talks was
of especial interest to me. It was made by Robert A. Boyer,
formerly of Ford Motor Co. and now with The Drackett
Co.–you all know him. Mr. Boyer, as a research man, tried to
pass on to his listeners some of his enthusiasm for the future
of the soybean, along with some practical reasons for his
enthusiasm. I am going to attempt to give you sort of a brief

of a portion of Mr. Boyer’s talk.
“Mr. Boyer said that in spite of the large amount of
publicity given the soybean oil and the use of the residue
meal, containing the high percent of protein, the most
promising and interesting part of the story has not been told.
“In our childhood days we learned to classify objects
and materials in the so-called ‘Animal, Mineral or Vegetable
Kingdoms.’
“It is with the mineral group that we, as a people, have
reached our highest degree of achievement. As we think
of this accomplishment, we must acknowledge that the
mineral deposits of the earth’s surface have been pretty
well discovered and probably are on the way to exhaustion.
Sooner or later we are going to have to obtain our mineral
supplies from more distant and remote points, or from
materials bearing a smaller percentage of the desired
elements. Costs will go up. Some nations will not have
desirable supplies of necessary minerals.
“Let us consider the vegetable world. Man’s
accomplishment in this kingdom is not impressive. There
are over 250,000 species of plants already identified by
botanists. Of this number we make use of less than 1 percent,
and this 1 percent includes our agricultural industry.
“In this vegetable world we find an awful lot of what
our scientists call cellulose. The wood from the trees, the
stalks and leaves of all plants and crops are mainly cellulose.
Today we have vast industries in lumber, cotton, rayon
and plastics, all products of a certain type of mechanical
manipulation of cellulose. The vegetable world will repeat
itself year after year. The science of farming today is, in
part, simply a method of controlled production of a very few
vegetable plants. Nature really does the job. She gives us an
inexhaustible supply, a definite advantage over the limited
minerals.
“In the plants, the seed is the only part in which we find
any quantity of fats and protein. As I said before, the stems
and leaves are cellulose.
“Highest form: The animal kingdom represents nature
in its highest and most complex form. In the animal kingdom
protein plays the same role as cellulose in the vegetable
kingdom. Protein is the essential and all important element
in every moving thing and living creature on this earth. But
when we look for important industries other than food based
on protein to compare with the cellulose developments of the
vegetable world, we find none.
“Here is where the soybean comes into the picture. This
new chemurgic crop makes available to industry for the first
time an almost unlimited supply of low cost protein that can
be easily stored, handled and extracted in a pure form.
“A few years ago, when it was first realized that such
an inexhaustible supply of low cost protein could be secured
from the soybean, our research laboratories, which were
devoted to this type of experimentation, immediately started
a program to convert the protein directly from the soybean
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into fiber instead of feeding it to the sheep and harvesting
the wool from the sheep. These research men, after many
years of tireless work, are able today to produce a useful
fiber directly from the soybean. Although they feel that their
present results are crude in comparison to what they will
develop within a few years, their present product indicates,
positively, that they are on the right track. It requires the
produce from 1 acre of land to support 1 sheep for 1 year to
produce 8 pounds of wool. If the acre of land is used for the
production of soybeans, the scientist can produce 200 pounds
of soybean fiber.
“All other fibers produced from the vegetable world,
such as cotton, flax, hemp, are composed of cellulose. All
fibers produced by the animal kingdom are composed of
protein. In spite of the fact that many of the cellulose fibers
are cheaper and sometimes stronger, man is still dependent
on the protein fibers, such as wool, for all uses which require
warmth, resilience and the ability to retain a desired or given
shape. And so we have the protein fiber made directly from
the vegetable world. It is but the start of a new industry
which can be highly important and far reaching in its effects.
A new use for the soybean, which at present is profitably
utilizing 14 million of our American farm acres.
“We will all agree that the soybean is a desirable crop
from the farmers’ standpoint, if and when the unit price is
sufficient to give the farmer some money advantage over
other crops. Since laws already passed provide for a floor
on farm products, for 2 years after our wars are over, of 90
percent parity, it is certain, in my opinion, that we will have
for each of the next 2 years an acreage planted little less than
the 14 million we have in 1944.
“From 1946 on I am most optimistic. I have the greatest
of confidence in the soybean and in the men behind the
soybean industry. I have been intimately associated with both
for many years. Difficulties have been met and overcome
in the past, and difficulties will be met and overcome in the
future. You, my readers, have a similar feeling.”
A portrait photo shows G.G. McIlroy. Address: Director,
National Farm Chemurgic Council; President, Farm
Management, Inc., Irwin, Ohio. A former president of the
American Soybean Assoc.
1961. Ostrander, W.A. 1944. It’s fun to remember [the birth
of the American Soybean Assoc.]. Soybean Digest. Sept. p.
16-17.
• Summary: One of the best early histories of the A.S.A. It
all began on the Fouts Bros. farms near Camden, Indiana.
The author, now a farm manager, was formerly a member of
the Purdue University faculty. He was one of the founding
spirits of ASA and served as its secretary for the first four
years. “The American Soybean Association grew out of
the soybean campaign that was started in 1920 in Indiana
because we needed a larger acreage of legumes in the
cornbelt rotation. Clover was failing us possibly because of

soil acidity, its biennial growth, or things we didn’t know
anything about. Soybeans looked like an answer.”
“It was in the fall of 1920 that we in Indiana decided to
have a sort of statewide get-together to see where we stood
on the soybean situation, appraise what we had, and outline
where we were going. We had had county soybean field
meetings over the entire state and it seemed right that we
hold a big get-together to finish it up. As we worked out the
plan for this meeting it occurred to us that a good neighbor
policy would be to invite the growers and experiment station
men from our surrounding states to join us. Start it off with
a bang. So out of that which started to be a state meeting
was a Cornbelt meeting and out of it the American Soybean
Association. All this on the Fouts Bros. farms near Camden,
Indiana. Our idea was to take the soybeans to the farmer
and the farmer to the fields of soybeans in his country.
Conversion on the ground.
“The response to this meeting was away above what
A.L. Hodgson, County Agricultural Agent of Carroll County,
and I had any reason to expect. Illinois, Ohio, Michigan,
Wisconsin, and Kentucky sent growers, county agents and
men from the experiment stations. Over a thousand came.
We fed them well. The start was made.
“All speeches were limited to three minutes; it shut off
some of the long-winded folks but it gave all a chance.
“G.I. Christie reported for Indiana. He said we had
200,000 acres and thought he had the record stopped and I
guess it was for the day. No one dared to go higher, but this
year it is just 10 times that amount, 2 million acres. In those
days we counted every acre that had a bean on it, in the corn,
for hay and for seed.
“W.L. Burlison of Illinois said there were 25,000 acres
in his state and more in sight. He was right. Last year they
had 4 million acres.
“George Briggs was modest in reporting 4,000 acres for
Wisconsin and he still is modest for they had 115,000 acres
there last year.
“Wallace Hanger of Ohio surmised that Ohio had 15,000
acres and there the acreage is now 1,500,000.
“Iowa reported 50,000 acres and now has 2,200,000
acres and still going strong.
C.R. McGee [Megee] of Michigan said they were just
getting going with 5,000 acres but they now have 150,000
acres.”
“After visiting the soybean fields on the three Fouts
Bros. farms, eating soybeans and talking our heads off and
making many new friends, it was decided to hold a winter
meeting at the time of the International Hay & Grain Show
at Chicago, to keep the iron hot and to carry on. The first
meeting was held on the bridge connecting the two exhibit
rooms as we were not considered important or big enough
to rate a room. Each year our numbers grew until we had to
have the largest room they had. At these winter meetings we
hashed over the latest soybean findings, worked on standards
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for the grading of the crop, talked over certification rules and
always as a final job selected the state in which was to be
held the summer meeting. Each year it was to be a different
state.
“Our first big problems were better varieties, methods or
harvesting, and the utilization of the crop.
“Just by a lucky break we brought the Manchu down
from Michigan and this was our first unintentional success,
a bean that was a ‘natural’ for the Cornbelt at that time. It
did well most anywhere for hay or grain and did not shatter
as did those we had. We were growing largely the old socalled Hollybrook (the Association changed its name to the
Midwest) and the Ito San was our early variety. Our big
headache was the harvesting of the crop... A combine seemed
to be the answer.
“Then came the utilization of the crop. Up to 1920 we
had been using all soybeans produced in the Cornbelt for
seed, for hay, hogging off and seed again. It was not a grain
crop yet. We went to the oil extraction companies and they
said sure we will put in additional machinery to take care
of them as soon as you have the quantity to make it worth
while. Back to the farmers we went but they came right back
and said sure we will put in more acreage and glad to as soon
as we are certain we can get rid of the crop at a fair price.
So–there we were. It is too long a tale to tell all that came
and went until the oil plant at Chicago Heights was taking all
beans offered. It was the old hydraulic system and it worked
fairly well. The late Russel East and I got the corn starch
plant at Edinboro, Indiana, to try some beans through their
Anderson Expellers. It worked. It wasn’t long then before
Bloomington, Monticello, and Taylorville, Illinois, had
plants and that chapter was ended.
“It had not been hard to sell the idea to our farmers that
they were wise to grow their own protein feed. That was a
natural. When we fed the soybeans alone as a supplement the
oil in the beans gave us soft pork and that was a black eye for
a few years but now that, too, has been eliminated.
“Where we fell down the worst, as I see it now, was that
we did not stress the human food side stronger. We talked
about it enough but got nowhere. The principal reason, I
believe, was in our shortsightedness in not dropping the word
‘bean’ and just using the word ‘soy.’ Let’s give away half of
the name after we work on the grain and open up the road to
unlimited food uses of this best of all protein grains raised on
our farms.
“Many still with us: One of the fine things as we look
back over the past 25 years is that so many of the boys that
were with us at that first meeting are still going strong for
soys. I don’t believe the old mainspring, W.J. Morse of
the U.S. Department of Agriculture, has missed a single
meeting, at least not of his own volition. Probably the ones
we miss most are the two Fouts Bros., Noah and Finis,
Charles Meharry and Dean J.H. Skinner. They were always
on hand. You can not meet Burlison, Hackleman or Bill

Riegel of Illinois without talking soybeans. George Briggs of
Wisconsin is still his old soybean story self.
“Helms of Missouri, McGee [Megee] of Michigan, and
Hanger of Ohio still talk of that first meeting under the trees
on the Fouts farm. Hughes of Iowa is as strong as ever for
the beans and Christie, while he has been gone to Canada,
this some time, can still tell a tall soybean story. Our own
A.T. Wiancko here in Indiana, who guided us so well from
behind the scenes, is still the active pusher for soys that he
always was.
“We have been making soybean history in the
Association for the past 25 years. If we can go on as much
farther in the next 25 years–soybean history will have been
made.”
Photos show: (1) “The birthplace of the A.S.A.” The
three Fouts brothers, Taylor, Finis, and Noah (from left to
right, each wearing a hat, coat, and tie) standing in front of
a barn on which is written “Soyland–Taylor Fouts,” at the
first meeting of the ASA, September 1920. (2) “1,000 at
first meeting.” The top half of this photo shows hundreds
of attendees seated on the grass under trees in the yard at
Soyland listening to a speech. “Attendance was far beyond
that expected, with representatives from many states.” The
bottom half shows 25-30 mean and women standing in a
soybean field at Soyland. Address: Lafayette, Indiana.
1962. Riegel, W.E. 1944. Twenty-five years of soybean
growing in America. Soybean Digest. Sept. p. 23-24.
• Summary: “Prominent among the early soybean growers in
the Midwest, who began to study and visualize the possible
future of this new crop as early as 1890 in Illinois was
J.C. Utter of Wabash County, later followed by Stoddard,
Hurrelbrink, Rowe, Allen, Meharry, Smith, Oathout, and
Riegel. In Indiana were the Fouts Brothers of Carroll County,
J.B. Edmondson of Hendricks County, and Frank Goodwine
of Warren County. In Ohio were Glen G. McIlroy of Union
County and Leonard Hill of Miami County. In Iowa, Bert
Strayer, William McArthur, John Sand, and J.W. Horlacher
were some of the earlier growers. Many other states like
Wisconsin, Missouri, and the Carolinas had their earlier
growers and champions.”
“As early as 1915 demonstration projects were set up
in different counties in the various states for the purpose
of acquainting farmers with the new soybean crop and
its culture.” “Early processors: The value of such field
demonstrations may be illustrated by referring to some
of Illinois’ early progress. First in 1920, Illinois had three
demonstrations in the state and in 1925, 28 counties had
demonstration plots. This brought the soybean work to the
very front door of many farmers.
“Second in 1922, approximately 50 bushels of a pure
selection of Manchu soybeans were introduced into the state
from A.A. Evans, West Branch, Michigan, and certification
of that seed started. A soybean survey made at the end of
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1927 indicated that the Manchu occupied between 65 to
70 percent of the commercial soybean-producing area in
Illinois.
“Third, the rapidity with which farmers have changed
to new and better varieties of a crop is illustrated by the
swing from Manchu to Illini... Illini was introduced into the
(demonstration) plots in 1924 and was released for increase
in 1926. A survey made in the fall of 1930 showed the Illini
on three-fourths of the commercial acreage.
“A very definite ‘bottle neck’ began to show up in the
soybean production in the early ‘20’s, because of the lack of
proper harvesting equipment. The small grain harvesting and
threshing machinery was not at all adequate and satisfactory.
Due to the fact that soybean were not ready to harvest until
late fall, the soybean grower encountered many difficulties,
such as fall rains, mud, competing with corn harvest, etc.
“As early as 1920, at a large soybean meeting held on
the Fouts Brothers farm at Camden, Indiana, Taylor Fouts
showed us a small direct harvesting machine for soybeans.
I am sure that the most optimistic persons attending that
meeting did not realize that the combine harvester would
become prominent in harvesting soybeans so quickly.
“In the fall of 1924 Garwood Brothers used the
first combine in the state of Illinois to harvest soybeans.
Fortunately the first combines which came into the soybean
fields did a good enough job to prove that they had a future
in soybean harvesting, but they were far from being perfect.
Consequently for several years, many of the combine
builders spent days and weeks with their respective machines
in the soybean fields. From 1926 to about 1930 it was no
uncommon sight to see a carload of men, including president,
vice-president, chief engineer and the best mechanics the
company had drive into the soybean field and spend plenty
of time, not only studying to improve their own machine but
not missing an opportunity to see what improvements the
other manufacturers had made. The agricultural engineers
of the various college made a very definite contribution in
helping improve the combine. As an example, during those
early years Mr. Blauser and Mr. Young of our own [Illinois
Univ.] Agricultural Engineering Department spent many
days in the fields behind the combine gleaning the straw and
stubble for wasted soybeans.
“Another stalemate in the development of the soybean
industry seemed unavoidable previous to the establishing
of a commercial market for the surplus beans. The earlier
popularity and demand for seed kept pace with production
for a few years but in the early 20’s many of the producers
began to see the day when the demand for seed beans
would not be equal to the crop harvested. Efforts to find a
commercial processor willing to help pioneer a new industry
made relatively slow progress. The processor immediately
found it difficult to interest manufacturers of mixed-feeds
in soybean products. They were reluctant to attempt to add
soybean oil meal to their formulas because there was no

assurance of being able to get the needed amount each year.
The producer, at the same time, was thinking about reducing
his acreage of soybeans because he feared there would
not be a market outlet for his beans. This rather uncertain
production program came to a climax in 1928.
“Peoria Plan: As a result of suggestions made in the
winter of 1927-28, H.G. Atwood, president, and Arthur G.
Heidrick, vice president, of Allied Mills offered to discuss
the possibilities of working out a marketing plan for the
increased output of soybeans. At a conference attended by
Messrs. Atwood, Heidrick, James McConnell of G.L.F.
Farms, Farm Adviser Wilfred Shaw and J.C. Hackleman,
a plan was formulated for underwriting the production of
50,000 acres of soybeans. Press and radio helped acquaint
producers with the program.”
“This guaranteed price for soybeans did not stop in 1928
but was renewed in 1929 not only with Illinois but was also
offered to Indiana and Ohio. This was surely the turning
point in soybean history.
“In the winter of 1928-29 a small group of members
of the American Soybean Association, Walter Godchaux of
Louisiana, C.L. Meharry of Indiana, John T. Smith and W.E.
Riegel of Illinois went to Washington [DC] in the interest
of tariff protection in soybeans, soybean oil and soybean oil
meal. Until 1930 soybean producers had very little protection
on beans and oil and none on the meal.
“With the increased demand for soybean products
in the United States, many people felt that our soybean
farmers should not and could not compete with the Orient in
producing cheap soybeans. As the result of the committee’s
week in Washington, we now enjoy the protection of the
tariff passed June 18, 1930, of $1.20 per bushel on soybeans,
3½ cents per pound on soy oil and $6.00 per ton on soy oil
and meal.” Also discusses the Peoria Plan, and the NSPA,
soybean standards (1925), the Bankhead-Jones Act, and the
U.S. Regional Industrial Products Laboratory.
A portrait photo shows W.E. Riegel. Address: Farm
manager of the Meharry land in Champaign County, Illinois.
1963. Soybean Digest. 1944. Pioneers recognized: Fouts,
Ostrander, Meharry, Hurrelbrink, Burlison, Morse, Christie,
Wilkins. Sept. p. 19.
• Summary: “Some pioneers whose work contributed
materially to the rise of the soybean in America were given
recognition on behalf of the Association by J.C. Hackleman,
University of Illinois extension agronomist, at the Tuesday
evening meeting of the Silver Jubilee. They included:”
Taylor Fouts, W.A. Ostrander, Chas. Meharry, Frank
Hurrelbrink, Dr. W.L. Burlison, W.J. Morse, G.I. Christie,
and F.S. Wilkins.
Taylor Fouts (Camden, Indiana) was the first president
of the American Soybean Association. He was one of the
most enthusiastic soybean producers and a farmer with
vision.
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W.A. Ostrander (Lafayette,
Indiana) was the first secretary of
the American Soybean Association.
“Then the extension agronomist at
Purdue University, he worked very
closely with Fouts in preparing the
first meeting [in Sept. 1920 at the
Fouts farm, Soyland, in Indiana].
“The late Chas. L. Meharry
(Tolono, Illinois), truly one of
the pioneers of both Indiana and
Illinois. He grew soybeans as early
as 1908, and when he announced his intention of growing
19 acres in 1909, his farm manager, C.H. Oathout, asked,
‘What in the world are you going to do with that many acres
of soybeans?’ Mr. Meharry helped pioneer the combine
for harvesting soybeans. He assisted with the work of the
Association for years, acting as secretary and as a member
of the board of directors. He was largely responsible for the
design of the Association emblem.”
Frank Hurrelbrink, a farmer from Taylorville, Illinois,
“began growing soybeans in 1904 and has grown them ever
since. Obtaining seed from the University of Illinois, he set
out to develop his own variety, seeking a bean that would
stand well, resist shattering and could be left in the corn field
until the livestock could harvest the seed from the standing
plants. This he did. The Hurrelbrink soybean is still grown
and in demand.
“Dr. W.L. Burlison, chief of the Agronomy Department
of the University of Illinois, unable to attend the Jubilee
because of illness although the program was largely of his
planning. He has been actively interested in the crop since
his association with the department. He led a coordinated
study at Illinois is search of commercial outlets for soy
products and had influence in obtaining a special federal
laboratory for the study of the commercial uses of soybeans.
“W.J. Morse, U.S.D.A. Bureau of Plant Industry
agronomist, dean of all soybean enthusiasts. The regional
laboratories are in no small part the result of his unceasing
efforts.”
G.I. Christie of Guelph, Canada, a former Purdue

University agronomist, was president of the American
Soybean Association in 1929. Now president of the
Ontario Agricultural College, he was formerly director
of the Indiana Experiment Station and a booster for
soybeans.
The late F.S. Wilkins of Ames, Iowa, was leader
of the soybean project at Iowa State College until his
death in 1936. He picked the Mukden soybean variety,
the most widely grown of Iowa’s varieties, from the
thousands of selections under his supervision. “A most
enthusiastic scientist.”
Photos show: (1) A.E. Burwash (Champaign,
Illinois), W.E. Riegel and J.T. Smith (Tolono, Illinois),
and W.J. Morse (USDA). (2) Chas. Meharry (Tolono,
Illinois).
Note: This is one of two articles published in 1944
which appear to be the forerunners of the concept of
“honorary life members” in the American Soybean
Association.–which began in Sept. 1946.
1964. Soybean Digest. 1944. First soybean combining. Sept.
p. 26.
• Summary: “By the fall of 1923 the four Garwood brothers,
Frank, Harry, Herman and William, who were extensive
soybean producers at Stonington, Illinois, had decided that
they must find a new method of harvesting if they were to
continue to expand acreage. It was their belief that it should
be possible to adapt the combine as used in the western
wheat fields to soybeans.
“Several harvester companies were contacted and the
Massey-Harris Company agreed to make the trial which was
held October 22, 1924.
“Twenty-seven and 65-acre fields of AK soybeans were
harvested with a 12-foot combine. The late A.E. Buchanan,
Massey-Harris engineer of Toronto, followed the machine
making necessary adjustments. People from all over Illinois,
including farm paper and farm machinery representatives,
attended.
“The trial was successful and those who came to scoff
went home convinced. Several harvester companies came out
with combines the following year.
“The above photo of the first combine in operation on
the Garwood farm is from Prairie Farmer, which sent a
representative to cover the event.”
A large, grainy photo (2½ by 4½ inches) shows a man
standing atop an early combine.
1965. Woodworth, C.M. 1944. Creating new kinds of
soybeans. Soybean Digest. Sept. p. 56-58.
• Summary: A successful soybean breeding program
should attempt to develop soybeans with the following
characteristics: “1. High yield of seed. 2. High percentage of
oil and protein. 3. Resistance to lodging, shattering, diseases,
insect pests, and adverse conditions. 4. Proper maturity.
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All these characteristics belong to the class of quantitative
characters, and as such are greatly affected by environmental
conditions, often require particular conditions for expression,
and are usually determined by a large number of genes
resulting in a complex mode of inheritance.”
“Since seed yield is the end result of all the activities
of the plant, it is extremely complex from the breeding
standpoint. By that is meant that a large number of genes is
involved, perhaps a hundred or more, which differ in extent
of dominance, and in their relationship to each other, whether
independent or linked. In addition, variations due to growth
conditions, though not inherited, are always confusing to the
breeder. Seed yield in soybeans is determined by the number
of seed and the size of seed.” Larger yields may be obtained
by increasing the number of seeds, the size remaining the
same, or by increasing the size of the seeds, the number
remaining the same, or by increasing both the size and the
number.
Crossing is the only way to bring desirable
characteristics for several varieties into one variety. “Many
crosses between soybean varieties exhibit hybrid vigor. It is
generally considered that a hybrid exhibits hybrid vigor if
it exceeds both parents in some particular character such as
yield of seed, height of plant, or total dry matter of plant.
“But this hybrid vigor, even though large in some
crosses, cannot be utilized for increased production by the
soybean grower. In contrast to corn, soybean hybrids are
tediously and painstakingly made by removing the anthers
of the flower borne on the female parent and then pollinating
with pollen collected from flowers borne on the male
parent. An expert hybridizer working every day during the
period flowers are available would do well to produce a few
hundred seeds in this way.”
A table shows “Sources of desirable germ plasm” for
various characteristics. Shattering resistance: Chief, Illini.
Lodging resistance: Richland, Mandell. Japanese beetle
resistance: Chief, Illini, Gibson. Oil content: Lincoln,
Dunfield. Early maturity: Earlyana, Richland. Late maturity:
Chief, Pakota.
A portrait photo shows Woodworth. This is the earliest
photo seen of Woodworth. Address: Univ. of Illinois.
1966. Larsh, Howard W. 1944. Diseases observed on
soybeans in Arkansas. Plant Disease Reporter (USDA)
28(31):956-57. Oct. 1.
• Summary: “Approximately 850 acres were surveyed
during the period September 5 to 18, including 5 trial
plantings and 17 commercial plantings.
“Bacterial Pustule (Xanthomonas phaseoli var. sojense)
remains the most prevalent and destructive leaf disease of
soybean in this region. Infection has increased considerably
in some of the commercial plantings during the past month,
A marked increase was noticed near Altheimer (Jefferson
County), where slight defoliation and moderate yellowing

of the leaves had occurred. In a trial planting near Texarkana
(Miller County), the most severe spotting by Bacterial
Pustule was observed, although from all indications of soil
moisture and plant vigor, this region has had less rainfall
than any other section of the State in which soybeans are
grown.
“Wildfire (Phytomonas [Pseudomonas] tabaci) occurred
in varying amounts in nearly every planting surveyed. In
most cases, it was limited to the lower leaves where typical
spots could be found. Even in the most severely infected
plantings the reduction in leaf surface was never more than
5%.
“Pod and Stem Blight (Diaporthe phaseoli var. sojae)
was observed in every planting surveyed. In several fields
considerable stem blighting could be found and in some
cases dead plants would be covered by fruiting bodies of
this fungus. Usually the evidence present suggested that the
plant had been killed by some other cause. Plants having
any type of mechanical injury usually would be infected by
this organism. Very few specimens were found suggesting
that this organism was the primary cause of the death of an
infected plant.
“Anthracnose (Glomerella glycines) occurred in
trial plantings at Marianna (Lee County) and Clarkedale
(Crittenden County). In both plantings it was rather difficult
to differentiate the Anthracnose infection from other fungi
present on the infected petioles and stems. Laboratory
examination of infected stems revealed spores of the
Anthracnose fungus difficult to find; however, setae were
found in abundance. The amount of loss was hard to estimate
since infections were closely associated with Bacterial
Pustule and Pod and Stem Blight.
“Downy Mildew (Peronospora manshurica) usually
occurred in varying amounts in each planting; this was
especially true of the varietal trial plantings. The disease
could usually be found on the varieties Woods Yellow,
Boone, and White Biloxi. In a commercial planting in
Jefferson County, presumably of the Ogden variety, Downy
Mildew was well distributed but causing very little damage
at the time of this survey.
“Frog-Eye Leaf Spot (Cercospora sojina) ranked next
in importance to Bacterial Pustule, in causing leaf spotting.
It was observed in commercial and trial plantings. In a
commercial planting of a late-maturing variety, it was limited
to only a few plants with minor spotting. One variety in
the trial plantings at Marianna and Texarkana was severely
infected. If favorable weather conditions prevail during the
next 2 weeks many of the late- maturing varieties may be
infected more severely.
“Charcoal Rot (Sclerotium bataticola) could be found in
nearly every planting surveyed; incidence was limited from a
trace to not more than 2%.
“Southern Blight (S. rolfsii) resulted in a reduction in
stand at Osceola (Mississippi County) and Hope (Hempstead
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County). In the trial planting at Osceola some varieties in a
localized section of the field suffered a reduction of at least
5%. An occasional plant was found with distinct Leaf Spots
caused by Alternaria sp. most of the plants observed to be
infected by this fungus during the August survey (PDR, Sept.
1, p. C7C), had dropped their leaves and only a few new
infections occurred.
“Mosaic (Virus)-infected plant’s were observed in
every trial planting surveyed. The number of plants infected
varied from a trace to nearly 5%. Plants with symptoms
characteristic of Bud Blight [Tobacco Ringspot Virus]
were observed in a planting near Clarkedale.” Address:
Emergency Plant Disease Prevention Project.
1967. Plant Disease Reporter (USDA). 1944. Other reports
on soybean diseases. 28(31):959-60. Oct. 1.
• Summary: “Virginia and West Virginia: In varietal trials at
Morgantown, West Virginia, the, most common leaf disease
was Bacterial Blight, which was present on all varieties;
except L 35-155 and Morse 230. It was not causing much
damage. Diaporthe Pod and Stem Blight was severe in
Bansei and Chief.
“The most common disease was Anthracnose
(Glomerella glycines), which was blighting pods of Bansei,
Funk’s Delicious, Hokkaido, L 35-155, Kingwa, Scioto, and
Manchu. It was causing stem lesions and blight of Jugan and
Ohio 66-685.
“Mosaic was especially prevalent on the edible varieties
Bansei, Emperor, Imperial, and Hokkaido.
“The early varieties at Blacksburg, Virginia, have lost
their leaves and as they approach maturity stem spotting is
very common. Many plants are blighted prematurely and
immature pycnidia [fruiting bodies] of Diaporthe sojae
are present on the stems. This is by far the most serious
disease in the plots and is severe on Viking, Patoka, Chief,
Macoupin, S 55-10, Boone, Gibson, and C 101.
“Bacterial Blight is the most common leaf disease;
although not causing defoliation it was severe on some
varieties.
“Anthracnose is occasionally found on blighted stems
and lateral branches.
“Alternaria Leaf Spot was found on the leaves of most
varieties just before they fell. Small angular spots, some
with and some without gray centers, were quite common.
On these spots a species of Cercospora, probably an atypical
form of C. sojina, was sporulating.–R.E. Atkinson, Sept.
4-16
“South Carolina: One small field of soybeans in
Greenwood County showed nearly 100% Mosaic infection.–
Alton E. Prince, Aug. 28–Sept. 9.
“Alabama: Large acreages of soybeans are grown in
Baldwin County following white potatoes. A number of
fields were inspected. In general, from 2 to 3% of the plants
had been killed by Sclerotium rolfsii. Cercospora Leaf Spot

was prevalent in all fields examined. A few older plantings
were found where the disease had caused considerable leaf
shedding; however, losses were considered to be slight.–
G.M. Stone, week of Aug. 28.
“Texas: A trace of Bacterial Pustule was seen on
soybeans grown on Texas Agricultural Experiment Station
Substation No. 8, at Lubbock. A few plants in the same
planting had been killed by Sclerotium rolfsii. A trace of
Sclerotium bataticola was also seen.–G.E. Altstatt, Sept.
8-13
“Minnesota and South Dakota: Only a few fields
of soybeans were seen in eastern South Dakota, and the
acreage seems to have been reduced from that of 1943. In
southwestern Minnesota, few fields were seen, and only
from Jackson eastward were there as many fields as in recent
years.
“The most common diseases are Bacterial Pustule
and Bacterial Blight. In a few fields, some defoliation has
occurred because of these diseases, but in general loss is
negligible. Bud Blight was found in South Dakota and
generally throughout southern Minnesota. No fields were
seen where loss from this disease appeared to be heavy. One
field had about 20% of the plants infected, but infection
apparently occurred late and little loss of the pods had
resulted. Average infection in fields within 10 days of
maturity did not exceed 1%.
“Vegetable varieties grown near Fairmont, Minnesota,
were heavily infected with Mosaic. One field of Hokkaido
had at least 50% of the plants infected, with about 5% of the
plants severely stunted.
“During part of the time in South Dakota, the writer
was accompanied by W.F. Buchholtz of South Dakota State
College.–Ian V. Tervet, Sept. 11-16.
“Iowa: During the period August 30 to September 9,
surveys were made in the northwestern part of the State, and
in Jasper, Poweshiek, Mahaska, Marion, Polk, and Dallas
Counties in the central and south-central parts.
“The season as a whole has been favorable for soybeans
in Iowa. In many fields the plants are waist high and still
appear to be growing. Bacterial Pustule is uniformly spread
over the plants but does not appear to be doing much
damage. Bacterial Blight is widespread and more destructive
although not so uniformly distributed as Bacterial Pustule.
Estimation of the damage caused by the 2 pathogens is
difficult to make but it would probably vary from a trace to
1%.
“Hail injury was found in the northern part of the
State, and in some cases appeared severe. A guess would
place the damage at 15% over small areas. A few plants, on
which the lower leaves were yellow, yielded a Fusarium
from discolored roots. Bud Blight was found in a number
of fields reducing the set of pods from a trace to more than
50%. Frog-Eye was observed occasionally but is of minor
importance. Mosaic was seen in most fields as a trace, with
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occasionally 1 to 2% in local areas.–Edgar F. Vestal.
“Missouri: The few fields of soybeans observed during
the week ending September 9 were maturing rapidly, with
accompanying defoliation. A number of fields already had
been harvested for hay. In the fields examined, Bacterial
Blight and Bacterial Pustule were prevalent on practically all
of the foliage. A trace of Mosaic was observed in one field
and Bud Blight was noted in 2 fields, affecting 5 and 10% of
the plants respectively.
“Early-planted soybeans were maturing rapidly in
northwestern Missouri during the week ending September
16. Much defoliation has occurred and the pods set are, in
general, well filled and ripening. Later-planted fields are still
green and growing vigorously. Although the bacterial leaf
spots, Bacterial Blight and Bacterial Pustule, were prevalent
in all stands, the infection was light and causing little
damage. Vigorous Downy Mildew infection was observed
in 40% of the plantings, lesions spotting 1/2 to 2/3 of the
foliage, with the fungus sporulating luxuriantly. About 2/3
of the fields showed a few scattered, Mosaic-infected plants.
Bud Blight infection was noted in 60% of the plantings.
Except in one field in which an estimated 3% of the stand
was infected, only a few scattered plants appeared to be
diseased.–T.W. Bretz.” Address: Emergency Plant Disease
Prevention Project.
1968. McIlroy, G.G. 1944. The Lincoln soybean. Grain &
Feed Journals Consolidated 93(7):265. Oct. 11.
• Summary: “The Lincoln soybean is the most outstanding
of all soybean varieties yet introduced. It is a product and
development primarily of the Illinois Experiment Station
and the Illinois College of Agriculture. We Ohioans wish we
might claim some credit, yet we are forced to admit that we
never saw it until 1939.
“The Lincoln has been tested for the past 6 years in 82
cooperative tests thruout the soybean belt. Ohio, Indiana,
Illinois, Iowa, Missouri and Nebraska cooperated with
the U.S. Regional Soybean Laboratory in these tests. The
Lincoln has averaged 4 to 6 bushels or 20 per cent higher
yield in these tests than such other standard midseason
varieties as Dunfield, Illini, Mingo, Mandell and Scioto...”
Address: [Ohio].
1969. Atkinson, R.E. 1944. Soybean diseases in Virginia and
West Virginia. Plant Disease Reporter (USDA) 28(33):1008.
Oct. 15.
• Summary: “A species of Cercospora that caused a Leaf
Spot unlike frog-eye has been identified by Dr. Lindsay
S. Olive as C. cruenta. The symptoms are much the same
as those produced by the same fungus on snap beans. The
spots are smaller and more angular than the common frogeye spots, caused by C. sojina and the light central area
of the spot is very small and angular. This leaf disease
was collected at Blacksburg, Virginia, in the Experiment

Station fields (PDR, Oct. 1, p. 959). The fungus sporulates
abundantly on the leaves.
“Another Leaf Spot of soybeans collected at Grange,
Virginia, and at Morgantown, West Virginia, was identified
by Dr. Olive as due to C. canescens. He states, however,
that C. cruenta and C. canescens are probably not distinct
species. This Leaf Spot closely resembles bacterial blight
lesions.
“Other soybean diseases observed during the period
September 13 to 30 were Bacterial Pustule, Downy Mildew,
and Frog-Eye, which were causing minor damage in fields
near Harrisonburg, Virginia. Mosaic (Virus) was seen in one
field, but less than 1% of the plants were affected.
“In varietal trials at Orange, no Diaporthe pod and
stem blight was found, although the plants were mature.
Some Anthracnose (Glomerella glycines) was present. What
appeared to be Bacterial Pustule was severe on C 101.
“During the week October 2 to 7, the soybean variety
test at Williamsburg, Virginia, was visited. Bacterial Pustule
was still prevalent on all varieties. The appearance of a leaf
spot with concentric markings, which has a tendency to fall
out, leaving a shot-hole, was correlated with the application
of arsenic to control the soybean caterpillar.
“Phyllosticta Leaf Spot was found on Missoy and
Woods Yellow; Frog-Eye on Tennessee Non Pop, Ogden, and
Manchu; Downy Mildew on Woods Yellow and Tokyo.
“A Bacterial Leaf Spot believed to be the one caused by
the tobacco Wildfire organism (Pseudomonas tabaci) was
found on Missoy, Volstate, N-41-39, and 26-39-M.
“Anthracnose was severe on 2-40-A, Arksoy 2913,
Magnolia, Mamredo, Ralsoy, and Itosan.”
1970. Slagg, C.M. 1944. Soybean diseases in Nebraska.
Plant Disease Reporter (USDA) 28(33):1009. Oct. 15.
• Summary: “During the corn survey, many fields of
soybeans were examined. Most of these were approaching
maturity, and had already shed most of their leaves. Careful
search was made for Charcoal Rot, but none was found
in any field. Most fields, however, contained a few plants
that had died prematurely, apparently from Fusarium blight
(Fusarium oxysporum f. tracheiphilum).
“In the Elkhorn River Valley, about 300 acres of lateplanted soybeans were inspected. Two hundred acres of these
were in one district a few miles west of Wisner. These lateplanted fields were growing vigorously, but showed 5 foliage
and stem diseases, including Bacterial Pustule, Bacterial
Blight, ‘Wildfire’ Bacterial Blight (Pseudomonas tabaci), Top
Necrosis (Tobacco Ringspot Virus), and common Mosaic.
All of these diseases were widespread except “Wildfire”,
which was found only in one field, but it was probably the
most damaging disease seen. “Wildfire” Blight as seen
here occurred in spots in the field, areas varying from a
few square feet to 1/8 acre in extent, in which spread, from
a center of infection was rapid, and in which the tops of
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the plants were rapidly killed and turned brown in color,
contrasting sharply with the bright green of the surrounding
unblighted areas. Young leaf lesions were surrounded by
a moderate to narrow but distinct halo. We are indebted to
Dr. W.B. Allington for diagnosis of the soybean leaf spot
diseases above mentioned.
“One 20-acre field inspected 4 miles west of Wisner was
planted to both the Richland and Bansei (edible) varieties
of soybeans. Bacterial Pustule, Halo Blight, Top Necrosis,
and Mosaic were widespread on both varieties. However,
it was evident that the Bansei variety was more severely
injured by Bacterial Pustule, Halo Blight, and Top Necrosis;
while the Richland variety was more severely attacked by
Mosaic, showing 90% of the plants mosaiced, as compared
to 25% in the Bansei variety.–C.H. Slagg, report for month
of September.”
1971. McKeon, C.J. 1944. Soy bean. Queensland
Agricultural Journal 59(5):261-63. Nov. 1.
• Summary: “Although the soy bean is not a recent
introduction to Queensland, it is only within the past few
years that it has shown promise of becoming a useful crop
in this State.” Describes the cultural requirements and the
varieties under test in Queensland for forage (Otootan is the
most promising and consistent) and for seeds (A.K., Tokyo,
and Easycook have given good yields). Seeds are not yet
available to farmers from the Department of Agriculture and
Stock.
“The chief named forage-type varieties under test in
Queensland are A.K., Black Eyebrow, Ebony, Virginia,
Wilson (early maturing), Laredo, Mammoth Brown, Tarheel
Black (medium-late), Biloxi and Otootan (late-maturing).”
“Grain types include A.K., Dunfield, Illini, Ito San,
Kingwa, Manchu, Mandell, Tokyo (early maturing),
Easycook, Haberlandt, Herman, Mammoth Brown and
Mammoth Yellow (medium- and late-maturing).” “Mammoth
Brown, Biloxi, and Mammoth Yellow varieties have seeds
three or four times as large as those of Laredo, Otootan, and
Ebony.”
1972. Soybean Digest. 1944. Pioneers: [John T.] Smith, [Bert
S.] Strayer, [Frank] Hurrelbrink. Nov. p. 9.
• Summary: These “three pioneers, two of them [Smith and
Hurrelbrink] still living, blazed early trails for soybeans in
Illinois and Iowa.
“Frank Hurrelbrink of Taylorville, Christian County,
Illinois, saw a few varieties of soybeans growing on the
Illinois University farm in the fall of 1903, and asked for a
small amount of seed of each of several varieties. He grew
these the following year and has been producing soybeans
annually since that date. Mr. Hurrelbrink soon had a definite
idea as to what he wanted in a good variety–one that would
stand well, resist shattering and one that could be left in the
cornfield until the livestock could harvest the seed from the

standing plants. So he developed the Hurrelbrink soybean
which is still being grown and is still in demand.”
John T. Smith, who lives in Champaign County, Illinois,
grew his first soybeans in 1908, when he procured a bushel
of seed each of two varieties from Dr. [sic, Mr.] W.J. Morse
of the USDA. The following year he obtained seed from
Charles Meharry.
“In 1921, John T., with Frank Barton and J.E. Johnson,
past president of the American Soybean Association, took the
lead in inducing farmers in that part of Illinois to standardize
on a new strain of so-called black hilum Manchu. He took 59
of the original 80 bushels of this seed and increased it on his
farm.
“In 1924, he held a soybean harvesting demonstration on
his farm, with everything from the old reap hook, through the
cradle, flail, mower, self rake, binder and finally the modern
combine being shown. Since that day John T. has harvested
his soybeans with a combine, and his farm served as a
laboratory for at least one farm machinery manufacturer for
several years.
“Mr. Smith and Mr. Hurrelbrink are still active members
of the American Soybean Association.”
“B.S. Strayer grew his first soybeans on his farm at
Hudson, Iowa, in 1912, and probably was the first to grow
them in the Midwest west of the Mississippi. He obtained
seed of the Columbia variety, a large yellow bean from
South Carolina. This he planted for three years and secured
not a single mature soybean during that time. He was about
to give it up as a bad job when he secured some seed of the
Blackeye [sic, Black Eyebrow] soybeans. These, as a final
trial, he planted with popcorn–and got a bumper crop of
corn and beans [in 1915]. Soybeans have been grown every
year since at the Strayer Seed Farms for the past 20 years
commercially. Bert took his son, George, now editor of The
Soybean Digest, into partnership with him, and later his other
son, Gordon. So the Strayers have been Iowa pioneers and
leaders in growing this crop from the beginning. Since 1935
U.S. Department of Agriculture soybean test plots have been
located on the Strayer farm. Mr. Strayer died in 1941.”
Note from Dennis Strayer (June 1999): Bert S. Strayer
was born in 1880 on a farm in Black Hawk County, Iowa.
He married Velma Martin, who was born in 1888 in Webster
City, Iowa. They had three children, all born on their farm in
Black Hawk County, Iowa: George M. Strayer (1910-1981),
R. Gordon Strayer (1912-1998), and Virginia Strayer (1919). “Bert (legally shortened from Robert) was an innovative
farmer in Black Hawk county, Iowa. He started a seed
business at the urging of neighbors in 1904. He was an early
soybean grower in 1912 and had one of the first combines in
Iowa. The business began production of specialty soybeans,
sometimes referred to as ‘edible’ or ‘vegetable’ soybeans,
in 1936. Some of the specialty production was contracted
to the government during World War II. Velma, Bert’s wife,
was active in the business of Strayer Seed Farms and Strayer
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Farms. Early business records indicate that she was keeping
the books during the 1940s, following Bert’s death. Velma
Martin Strayer died in 1982.
Small portrait photos show Smith, Strayer, and
Hurrelbrink.
Note 1. This is one of two articles published in
1944 which appear to be the forerunners of the concept
of “honorary life members” in the American Soybean
Association–which began in Sept. 1946.
Note 2. Concerning Bert Strayer: The Columbia soybean
variety was first available in the USA by Dec. 1910, and the
Black Eyebrow variety by May 1915. Strayer was definitely
not the first person to grow soybeans in the Midwest west of
the Mississippi River; soybeans were first cultivated in Iowa
in 1852, in Missouri and in Arkansas in 1855, in Kansas in
1889, in Nebraska in 1898, and in Minnesota in 1900.
1973. Associated Seeds, Inc. 1944. A descriptive catalogue
of field, pasture grass and soil-improvement crops: Asgrow–
Texgrow. San Antonio, Texas. 48 p. Dec. 1. 23 cm.
• Summary: On the cover of this catalog the word “Asgrow”
is in a horizontal oval. The Foreword states that this is
the first edition of this catalog, and that Associated Seed
Growers, Inc. is the parent company of Associated Seeds,
Inc. The page titled “Associated Seeds, Inc.” states that the
company has its main office and warehouse at 1226 East
Houston St., San Antonio, Texas. They have two branch
warehouses (in Robstown and Weslaco), and a breeding
station and experimental grounds at Robstown. The company
is “Distributors of Asgrow and Texgrow seeds for farm,
ranch & garden.” Associated Seeds is “Affiliated with
Associated Seed Growers, Inc., breeders and growers of
seeds since 1856, New Haven 2, Connecticut.”
The section titled “Legumes” (p. 16+) begins by noting:
“Legumes comprise a vast group of more than 7,000 species,
among which are many extremely important crops plants
such as peas and beans high in protein for food; soybeans
of great value for food, feed, and industrial uses...” A large
photo shows the nodules on legume roots, which are caused
by nitrogen-fixing bacteria. The first legume in the section is
alfalfa (Medicago sativa), which is a perennial legume but
not a clover.
The full-page section titled “Soybeans–Soja max” (p.
23) notes that under the growing conditions of south Texas,
they are recommended only for use as green manure, to
which the two varieties offered–Laredo and Red Tanner–are
well adapted. A large photo (p. 23) shows two men standing
in a field of Asgrow soybeans grown for seed. A two-page
table titled “Planting table for San Antonio Area” (p. 24-25)
gives information on more than 50 crops, for example: Name
of crop: Soybeans. Time to sow: Feb. to May–July to Sept.
Pounds of seed required per acre: Rows 20-40. Broadcast:
60-90. Depth to plant: 2-3 inches. Pounds per bushel: 60.
Approx. number of seeds per pound: 2,000 to 8,000.

The section titled “Better strains for southern farmers.
The Asgrow program of development” (p. 44-45) contains
large photos of: (1) “Our plant-breeding station at Robstown,
Texas.” Customers are always welcome to visit. (2) “A
100-acre breeding field of Asgrow corn. Tassels have been
removed from all but the lighter rows, which are the pollen
parents.” (3) “Carefully bagged and stored, Asgrow Seeds
await shipment” in a large warehouse. Many stacks of bags
are piled 7-8 feet high.
The section titled “Associated Seeds, Inc.” (p. 46-47)
contains photos of: (1) “Our San Antonio premises, 1226
East Houston Street, located for speedy service.” A railroad
siding goes along one side of the building. On that side
of the building are written: “Associated Seeds, Inc.” and
“Asgrow Seeds.” (2) “A corner of our warehouse and store at
Robstown.” (3) “Modern [seed cleaning] mills are installed
at our San Antonio plant, but...” (4) “... some species must
finally be picked by hand.” Eleven women are seated at
separate stations picking out unwanted material. The index
(last page) lists 86 plant species or varieties, including 31
different sorghums and 19 grasses. On the back cover are
the words “Asgrow” in a horizontal oval and, below it,
“Texgrow.”
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
1226 East Houston St., San Antonio 6, Texas. Phone: Fannin
0353; L.D. 515.
1974. Bordas, Jean. 1944. Le Soja: Agronomie du soja,
utilisations agricoles et alimentaires, usages industriels,
économie du soja, état actuel de la question en France.
Dieuxème ed. [The soybean: Agronomy, agricultural and
food uses, industrial uses, economics, and present status in
France. 2nd ed.]. Montpellier, France: Dubois et Poulain. 32
p. The 1st edition (36 p.) was published in 1937. [39 ref. Fre]
• Summary: Contents: 1. Introduction (he notes that
World War II is “the war we have just lost”). 2. Soybean
agronomy: Botanical characteristics, varieties (in Japan,
China, Manchuria, USA), acclimatization trials in
Europe, soybean cultivation (incl. inoculation), 3. Food
and agricultural uses of soya: Chemistry of the soybean,
alimentary physiology, as a feed for animals (soybean cake,
forage, soybean seed and flour, soymilk mixed with 25%
animal milk), other agricultural uses, as a human food (soy
sprouts, tofu, fermented tofu, smoked tofu, how to make
tofu), condiments–sauces (soy sauce, miso, tuong of the
Annamites, soy coffee, provisions / rations), human therapy
(incl. infant foods).
4. Industrial uses: Soybean oil, casein, plastic materials
(Sojalithe), vegetable lecithin, cellulose, sterol.
5. Soy in the economy: Production, imports and exports.
6. The present state of the soybean question in France–
Conclusion.
A full-page table (p. 7) shows varieties developed and
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acclimatized to various countries. France: Rouest 29. Rouest
250. Rouest 104. Rouest 14. Rouest 71. Rouest 60. Rouest
178. Rouest 16. Rouest 36. Rouest 85. Rouest 6. Rouest 67.
Rouest 40. Rouest 500 M. Rouest 13. Vilnensis.
Russia: Schribaux (Rouest). Lawes et Gilbert (Rouest).
Miège (Rouest). Staroukrainskaya. Halton 502/2. Kouben
0.354. Kouben 0.375. Kharbinskaya 190.
Germany: Früheste Mittelhôhe gelbe. Mittel Frühe.
Mitteleurope. Diekmanns frühgelbe. Diekmanns hel’gelbe.
Diekmanns grungelbe. Platter silo [what does this name
mean?]. 236 Pappelsdorf. 238 Pappelsdorf.
England: Green Jap. Brown C. Yellow J.
United States: Cayuga. Manchu. Illini. Tokio noir
[Tokyo Black]. Mandell. Black Eyebrow. Wisconsin.
Chestnut. Mandarin. Lisbonne.
On page 8 is an interesting map of France which shows:
(1) Twelve centers of agronomic research. (2) A shaded
zone which is the area of optimal production of soybean
seeds. It is in the southeast of France and along the eastern
side of France all the way to the northern border. This zone
includes (from southwest to northeast) the following centers:
Toulouse, Montpellier, Avignon, Antibes, Clermont, Dijon,
and Colmar (in Alsace).
Pages 5-6: The first trials made by the agronomic
stations in France date from 1901. Mr. Lechartier, director
of the station at Rennes, concluded at the end of his
observations, that the production of soybean seeds would be
more advantageous in a climate that was drier and warmer
than that of Brittany (Bretagne).
These were the same conclusions that Mr. Brioux,
director of the agronomic station at Rouen, arrived at some
years later.
Starting in 1924 the agronomic station at Avignon, the
central station for plant improvement at Versailles, in 1935
the stations at Colmar, Clermont-Ferrand and Dijon, and in
1940 the School of Merle (Bouches-du-Rhône), established
soybean [germplasm] collections which originated in
many different places, in order to test the earliest and most
productive varieties that were adapted to each region.
Rouest and Rondet in the south of France, Dr. Balzli
in Alsace and de Guerpel in Normandy were the main
agronomists and selectionists who were passionately
interested in the cultivation of Soya in France.
Note: Rouen is the historic capital city of Normandy,
in northern France on the River Seine. Address: Ingénieur
Agronome, Directeur de la Station Régionale de Recherches
Agronomiques d’Avignon, France.
1975. Flambeau: New U.S. domestic soybean variety. 1944.
Seed color: Yellow (straw), hilum black.
• Summary: Sources: Morse, W.J. 1948. “Soybean
varietal names used to date.” Washington, DC: Appendix
to the mimeographed report of the Fourth Work Planning
Conference of the North Central States Collaborators of the

U.S. Regional Soybean Laboratory, Urbana, Illinois. RSLM
148. 9 p. May 26. See p. 3. “Flambeau–Wisconsin Selection
839-14.”
USDA Production and Marketing Administration [Grain
Branch]. 1948. “Soybean varieties: Descriptions, synonyms
and names of obsolete or old and seldom grown varieties.”
Washington, DC. 25 p. Aug. See p. 6. “Flambeau–Selection,
Wisconsin No. 839-14, from the Manchu variety by the
Wisconsin Agricultural Experiment Station. Maturity, very
early; pubescence, tawny; flowers, purple; pods, two- to
three-seeded; shattering, little; seeds, straw yellow with
black hilum, about 3,000 to the pound; germ, yellow; oil,
18.8 percent; protein, 43.6 percent; iodine number, 132.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987.
“USDA soybean germplasm collection inventory.” Vol. 1.
INTSOY Series No. 30. p. 10-11. Flambeau is in the USDA
Germplasm Collection. Maturity group: 00. Year named
or released: 1944. Developer or sponsor: Spooner Branch
Station, Wisconsin AES (Agric. Exp. Station). Literature: 13,
14. Source and other information: From the USSR in 1934.
Prior designation: Wisconsin 839-14. Address: USA.
1976. Kingsley, Ellen J. 1944. Soybean and soybean
products for table use. Washington, DC: Bureau of Home
Economics, USDA. 17 p. Mimeographed unpublished
typescript.
• Summary: Contents: Introduction. Green soybeans [green
vegetable; “Of the garden varieties tested, the Hahto, Easy
Cook [Easycook], and Rokusun are most desirable]. Dried
soybeans. Soybeans sprouts. Soybean flour. Soybean milk.
Soybean curd. Soybean mash (“The ground bean pulp or
mash which remains after the milk has been extracted...).
For each type of soybean or soybean product an
introduction followed by several recipes is given. For
example: Dried soybeans:
“Dried soybeans may be used in much the same way as
navy beans and other dried beans, except that some varieties
of soybeans require longer soaking and longer cooking, The
Easy Cook and Rokusun require least cooking but Mammoth
Yellow, Dixie, and Hahto, are other varieties which may be
used successfully as cooked dried beans. All of them need to
be soaked overnight and simmered in fresh water for 2 hours
or less, according to the dryness of the beans and the variety.
“A pressure cooker may be used to advantage in cooking
dried soybeans. Soak the beans before cooking. Easy Cook
and Rokusun varieties will cook in 15 minutes in a pressure
cooker at 15 pounds pressure. Dixie, Hahto, and Mammoth
Yellow require 25 to 30 minutes at 15 pounds pressure.
“Although soybeans are very rich in fat, in cooking,
a little meat fat or butter may be added for flavor. To bake
them, use cooked dried beans, season, and cook in a slow
oven for 3 or 4 hours.
“A number of appetizing dishes may be made of soybean
pulp, which is obtained by mashing, grinding, or pressing the
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soaked dried soybeans through a coarse sieve.” Ten recipes
for dried soybeans are given. Address: Under Scientific Aid,
Foods and Nutrition Div., USDA, Washington, DC.
1977. Markley, Klare S.; Goss, Warren H. 1944. Soybean
chemistry and technology. Brooklyn, New York: Chemical
Publishing Co. vii + 261 p. Foreword by Edward Jerome
Dies, President, Soybean Nutritional Research Council.
Illust. Index. 28 cm. [684 ref]
• Summary: Contents: Part I: Foreword, by Edward
Jerome Dies, President, Soybean Nutritional Research
Council. Introduction. Composition and properties.
Mineral constituents. Protein and other nitrogenous
constituents. Enzymes. Carbohydrates. Glycosides:
Saponins, phytosterolins, isoflavone glycosides. Pigments.
Vitamins. Oil and oil-soluble constituents. Physical and
chemical characteristics of soybean oils: Acetyl value (see
hydroxyl number), acid value (see free fatty acids), break
material (mostly phosphatides, pigments, and mucilaginous
materials), color, congealing temperature, density,
diene numbers, fatty acids, flash, fire and smoke points,
fluorescence, free fatty acids, Hehner number, hexabromide
number, hydroxyl number, iodine number, optical rotation,
refining loss, refractive index, Reichert-Meissl number,
saponification number (or Koettstorfer number), smoke
point (see flash), specific heat, thiocyanogen number, titer,
unsaponifiable matter, viscosity, miscellaneous data (Weight
of soybean oil per gallon: 7.67 pounds. Weight of soybean oil
per standard U.S. tank car: approximately 61,000 to 62,000
pounds. Volume of soybean oil per standard U.S. tank car,
approximately 8,000 to 8,060 gallons).
Fatty acids and glycerides. Sterols and other
unsaponifiable constituents. Oil-soluble pigments.
Antioxidants. Phosphatides (p. 101-18): Applications–
(1) Food modifier in oleomargarine, shortening, candies
and confections, bakery, milk and other products. (2)
Pharmaceuticals and cosmetics. (3) Textiles. (4) Leather. (5)
Plastic compositions. (6) Soaps and detergents. (7) Special
emulsifiers. (8) Petroleum products.
Literature cited.
Part II: Development of the soybean processing
industry. Grading and storage. Methods of processing
soybeans. Processing by means of continuous presses: The
Anderson expeller, the French screw press, operation of
continuous presses. Processing by means of continuous
solvent extractors: The Hildebrandt system, the Bollmann
system [or Hansa-Mühle], extraction system of the French
Oil Mill Machinery Company (so closely resembles the
Bollmann system in most respects that a detailed description
will not be given), the Allis-Chalmers extractor, the Ford
extraction system, the Detrex continuous extractor (uses
non-inflammable trichloroethylene), other solvent systems,
solvents, hot alcohol extraction process, extractor design
data. Hydraulic pressing. Miscellaneous processing methods.

Soy flour. Cost of processing soybeans: Manufacturers of
soybean processing equipment, soybean processing mills
in the United States. Production and refining phosphatides.
Processing soybean oil for food uses: Neutralizing and
washing, bleaching, hydrogenation, deodorization,
winterizing, shortening, margarine. Literature cited.
The Allis-Chalmers extractor (p. 180-82): An early
edition (Fig. 20) consists of a vertical, cylindrical column
containing “a series of horizontal circular plates, equally
spaced and fixed to a central shaft which is slowly rotated
by a gear-motor. The upper surface of each plate is wiped
by a stationary scraper arm fastened to the inner wall of the
cylinder. Slots are cut in the plates so that, during rotation,
the stationary baffles sweep material, resting upon the
disks, through the slots into the plate immediately below.”
Footnotes explain that this design is based on U.S. Patents
issued to Michelle Bonotto in 1937, 1938, and 1939, and
called the Extractol Process.
Figures (photos unless otherwise noted) show: (1) The
soybean plant, in foliage and mature. (2) Graph of spectral
transmittance and color of crude pressed soybean oils. (3-4)
Graphs of spectral transmittance and color of crude, solventextracted soybean oils. (5) Elevators at a soybean processing
mill (Central Soya Co.). (6) Cracking rolls used to prepare
soybeans for pressing in expellers or screw presses (AllisChalmers). (7) Two steam-heated rotary driers connected
in series for drying cracked soybeans (Allis-Chalmers). (8)
V.D. Anderson Super-Duo oil expeller. (9) French screw
press (French Oil Mill Machinery Co.). (10) An installation
of two rows of many Anderson expellers crushing soybeans.
(11) A battery of French screw presses crushing soybeans.
(12) Flaking mill for rolling cracked soybeans into thin
flakes, in the solvent extraction process (Allis-Chalmers).
(13) Flowsheet [Flow sheet] of the Hildebrandt system
of solvent extraction, and cross-sectional view of the
extractor–vertical screw (Sieck and Drucker, Inc.). (14) Side
view of Hildebrandt extractor (3 floors cut away). (15) An
installation of two Hildebrandt extractors (3 floors). (16)
Hildebrandt solvent distillation equipment (3 floors). (17)
Illustration of basket filling and discharging mechanism of
Bollmann solvent extractor. (18) Cross-sectional diagram of
Bollmann paternoster extractor. (19) An installation of the
Bollmann system of solvent extraction. (20) Cross-sectional
diagram of Allis-Chalmers extractor. (21) Side view diagram
of Ford system of solvent extraction. (22) The horn-angle
flaking rolls used in Ford extraction system. (23) Interior of
Ford plant at Saline, Michigan. (24) Side view of the Detrex
oil extractor. (25) Flow diagram of the Detrex oil extractor.
(26) Primitive Manchurian oil mill powered by an ox. (27)
Old Chinese wedge presses. (28) vertical screw presses
at soybean oil mill in Dairen, Manchukuo. (29) Five-high
flaking rolls (sectional view). (30) Phantom view of stack
cooker used to prepare material for hydraulic pressing and
for toasting solvent-extracted soybean flakes. (31) Cake
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former in which cooked soybean flakes are molded into
flat cakes and wrapped in cloths, preparatory to hydraulic
pressing (French Oil Mill Machinery Co.). (32) A hydraulic
press. (33) Hydraulic press boxes. (34) Battery of Sharples
Super-Centrifuges, soybean oil refinery, A.E. Staley Mfg. Co.
(35) Battery of National Acme Centrifuges for continuous
refining of soybean oil.
Tables: (1) Soybean production in selected countries
from 1935 to 1941. The countries are China, Manchuria,
United States, Chosen, Japan, Taiwan, Netherlands Indies,
Rumania, Bulgaria, Yugoslavia, Hungary. In both 1935 and
1940 China was by far the world’s leading soybean producer,
followed (both years) by Manchuria. Source: Foreign Crops
and Markets.
(2) Acreage, yield and production (in 1,000 bushels) of
soybeans in the United States from 1924 to 1943. Source:
USDA Agricultural Statistics. (3) Soybean utilization
(“Prepared by Mr. W.J. Morse of the USDA, shows the
diversity of uses to which the different parts of the soybean
are put”): The plant, soybean oil, soybean meal, green bean,
and dried bean (including industrial uses). (4) Chemical
composition of soybeans. (5) Composition of the component
parts of soybeans: cotyledons, germ, seed coat.
(6) Mineral content of soybeans (air dry beans). (7)
Distribution of phosphorus in Dunfield soybeans, containing
6.02 milligrams of phosphorus per gram of whole bean. (8)
Results of fractionation of monoamino acids of soybean
protein. (9) Relative vitamin G content of common feedstuffs
used in poultry feeding. Dried pork liver is by far the richest
source at 100 units per gram.
(10) Factors affecting the refining loss of crude soybean
oils [for 21 samples]. (11) Color variation of soybean oils in
Priest-Gibson (N) color units. (12) Average smoke, flash, and
fire points of soybean oils. (13) Specific heat of soybean oil
(at various temperatures). (14) Viscosity of soybean oils (at
various temperatures).
(15) Composition of [different varieties of]
solvent-extracted soybean oils. (16) Component acids
of phosphatides derived from soybeans. (17) Grade
requirements for yellow soybeans, green soybeans, brown
soybeans, black soybeans, and mixed soybeans. (18)
Soybeans processed by expeller, solvent and hydraulic
methods. By crop year from Oct. 1936 to Oct. 1941. [18A]
Eight manufacturers of continuous process presses. [18B]
The temperature and moisture contents of soybeans at
various stages in the continuous process. (19) Manufacturers
of different types of soybean processing equipment.
(20) Soybean processing mills in the United States
(full- or part time). For each is given the state, city, company
name, and capacity of mill (S = small = less than 50 tons of
soybeans per day. M = medium = 50-200 tons per day. L =
large = over 200 tons per day). Source: Northern Regional
Research Laboratory; revised to Jan. 1944. (Continued).
Address: 1. Principal Chemist, Southern Regional Research

Lab., New Orleans; Northern Regional Research Lab.; 2.
Senior Chemical Engineer, Northern Regional Research
Lab., Peoria, Illinois.
1978. Martin, William H. 1944. Growing better plants–
Growing plants better. New Jersey State Agricultural
Experiment Station, Annual Report 64:20-28. See p. 22-23.
This annual report is also titled “Plowshares and Swords.”
The 56th Annual Report of the New Jersey Agricultural
College Experiment Station, 1942-43.
• Summary: Under “Variety testing,” field soybeans and
edible soybeans are discussed. Recommended field or grain
varieties are Chief, Granger, and Harbinsoy. New Jersey
was a pioneer in soybean variety testing, starting in 1879.
Soybean acreage grown for grain has increased tenfold in 5
years, from 3,000 acres in 1938 to an estimated 30,000 acres
in 1943. In addition, the state raises more than 45,000 acres
of soybeans for silage, hay, and green manure purposes.
Recommended edible soybean varieties are Giant Green,
Etum, Sousei, Hokkaido, and Jogun. “Four of these varieties
were planted on some 250 acres in New Jersey in 1943 and
seed for planting should be available next year.” Address:
Director of the Station, Rutgers Univ., New Brunswick, New
Jersey.
1979. Matagrin, Am. 1944. Le soja: Culture et utilisations
[The soybean: Cultivation and utilization]. Paris: GauthierVillars. 72 p. Illust. No index. 28 cm. [Fre]
• Summary: Contents: Introduction: Why does soybean
culture remain little known in France? 1. What is the soybean
(le Soya)? Why should it be cultivated?: The plant and
its varieties, the soybean (la fève de soya) and its general
characteristics, alimentary interest in soya, agricultural
interest in soya, industrial [non-food] interest in soya.
2. Soybean cultivation: The question of climate, choice
of the variety to cultivate, choice and preparation of the
land/soil, fertilizers for soya, soya in crop rotations, seeds,
sowing, and seedlings, mixed cultures or intercropping,
soybean vegetation and crop management, maturation,
harvest, yield, and storage.
3. Use of the soya plant and its seeds: Soya in
agriculture and livestock feeding, soya in human foods,
recipes, industrial uses of soya, people and organizations
connected with soya, contracts for growing soybeans in
1944. Table of contents.
The section on soya in human foods, based on the
author’s 5-6 years of personal experience, discusses, with
recipes: green vegetable soybeans (soya en légume vert),
whole dry soybeans (soya en légume sec, with 6 recipes). soy
sprouts (germes de soya), fermented soy condiments (shoyu,
miso, natto), soy flour (Farines de soya; bread containing 1525% soy flour was made at Paris and even at Vichy in 1939),
soymilk and tofu (lait de soya et fromage végétal), roasted
soybeans and a coffee substitute (soya grillé, substitut de
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café), soy oil (huile de soya).
In this book title Matagrin uses the Le Soya, but in his
books published in 1939 and 1940 he uses Le Soja in the
title. So the spelling of this word in French is changing in the
1940s.
Page 2: In France, despite many successful trials in
many regions of central or southern France (du Midi), or
even near Paris (we recall in particular the Soja d’Etampes,
a handsome yellow variety that Vilmorin adopted) and
despite the propaganda attempted from 1888 to 1913 by the
hygienists partisan to a vegetarian diet and also by physicians
recommending soya in the treatment of diabetes mellitus and
rheumatism... We have forgotten so soon this precious plant
which is not savory enough to impose itself upon a people of
gourmets and gormands.
Page 7: The soybean can be referred to as Le fève de
soya or La graine de soya, or sometimes as pois oléagineuse
de la Chine. The names of many different French and
English soybean variety names is given.
Pages 23-25: Early and near-early varieties include
(with seed color, oil color, and days to maturity): Mandchou,
Mandarin du Canada [Mandarin (Ottawa)], Rouest
250, Easycook, Dieckmanns Fruehgelbe, Dieckmanns
Gruengelbe, Haberlandt américain, Hispida Vilmorin,
Ungarische [Hungarian], Hahto, Miko d’Aubignan, Rouest
Mandchou, Dieckmanns 18, Vilmorin brun (chocolate
brown), Vilmorin GH (chocolate brown), Cacao Matagrin,
Tokio roux, Tokio dit saumon (purplish red), Soja Vilnensis
brun, Rouest Pasteur, Virginia des Landes, Black-eyebrow,
Tokio noir, Hahto noir d’Aubignan.
Page 29: Varieties for coffee substitutes: Almost all
varieties work after roasting (torréfaction).
Pages 51-52: In France (unlike the USA, Germany, and
the USSR), there was no government help in introducing
and developing the soybean as a commercial crop. No
agricultural universities were working on it; just isolated
individuals (Rouest, Matagrin, etc.) and a few seed
companies (Vilmorin).
The first 49 pages of this 72 page book are about
soybean agronomy; the rest is about utilization, mostly as
human food in France.
Page 62: The questions of industrial uses of soybeans
have often been addressed by us and our collaborators in the
International Review of Soya (Revue internationale du Soya;
Paris, E.-V. Letzgus, editor, 97 rue Saint-Lazare in Paris).
Note: 51 issues were published from Feb. 1941 until 1949.
The advertisements are as interesting as the articles and
recipes.
Page 65: Contracts for growing soybeans were proposed
in 1943 (on 05. to 1 ha or less 60 kg of seed per ha, at 20
francs per kg mutual agreement to sell and buy all of the
harvest at 13 francs per kilogram) have been proposed, in
1943: 1st by the first by the National Soybean Center (Centre
National du Soya, 8, Cours de Gourgue, Bordeaux), and

2nd by the French Society for the Exploitation of Soybeans
(Société française d’Exploitation du Soja, contact M. Louis
Bataillet, à Aubignan, Vaucluse). Other companies (in Isère,
Loire, Haute-Savoie) are pending authorization and may
be looking to purchase soybean (soya) harvests in 1944.
Dr. Durupt’s “Vaccinoseed” (Vaccinograine), a bacterial
fertilizer, is available for purchase in Paris (Labtech Products
Company (Société des Produits Labotechniques), 20, rue
de la Pompe) and in Lyons (Charret-Tomasi Laboratories
(Laboratoires Charret-Tomasi), 23-25, Grande-Rue de Cuire,
Lyons-Croix-Rousse); the “multipurpose” dose (which can
also be used for peas, haricot beans and leguminous fodder
plants), for 1/8 of a hectare: 95 francs in 1943; relatively
less expensive doses for ¼, ½ and 1 hectare. There are also
specific quantities for soy, which are a bit more expensive.
A topsoil with magnesium content, which is particularly
suited to soybeans, is manufactured and sold by Louis
Janin Establishments (Établissements Louis Janin), 245,
avenue Lacassagne, Lyons (7th [arrondissement]) (factory in
Villeurbanne; they deliver 100 kg, if the bag is returned).
Seeds for specific varieties (cultures particulières) are
hard to obtain; the Author (Auteur) offers only a few samples
of around thirty well-established varieties. It is possible, with
no guarantee except that you will receive very good quality
if the delivery is granted, to contact Mr. Célestin Bonnaud,
gardener-selector, Villeneuve-lès-Avignon (Gard); Mr. E.
Jacqinod, horticulturist-market gardener, Ouilly-Gleizé
(Rhône); Mr. Edw. Gilles, Saint-Aubin (Lot-et-Garonne);
Mr. Germain Sourbès, agricultural magistrate, Gabarret
(Landes). In the north zone (zone Nord [occupied zone]):
Mr. E.P. Chéron, 35, rue Ledru-Rollin, Châteauroux (Indre)
and Mr. Ed. Garnier, 6, rue Armand-Gauthier, Paris (18th
[arrondissement]) can, for small crops, procure or help locate
a rather wide variety of seeds. Some agricultural service
departmental directorates procure limited quantities of seeds.
Be wary of some urban sellers, who purchase soy (that is
sometimes mediocre) at 20 to 40 francs per kilogram, and
often increase the retail price by 12 to 15 francs for every
100 grams.
Since the Soy Institute (Institut du Soya) (rue des
Saussaies, Paris) is primarily an organization affiliated with
the Saint-Gobain Company (Compagnie de Saint-Gobain),
and the National Soy Center (LLC) (Centre National du
Soya (S.A.R.L.–”Société à Responsabilite Limitée”)) is a
type of commercial consortium that groups producers and
processors, or those who use the soybean (fève asiatique),
it must be acknowledged that there are no associations in
France that are truly scientific and national in nature, devoted
to studying and encouraging the spread of soybeans. This
gap, now and in the past, has been due to the hostility of
commercial partisans, combined with the indifference or the
mistrust of government circles. Outside of Paris, associations
in support of soy were founded a relatively long time ago
in Châteauroux, and more recently in Marseilles and in the
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Var [department]. Continued. Address: France; In 1946:
Technical Consultant to Bureau Francais du Soja.
1980. Matagrin, Am. 1944. Le soja: Culture et utilisations
[The soybean: Cultivation and utilization Continued–
Document part II]. Paris: Gauthier-Villars. 72 p. Illust. No
index. 28 cm. [Fre]
• Summary: (Continued): Besides the leading figures
described above for seed supply, we can name the following
people who are capable of guiding beginners in large- or
medium-scale cultivation / farming (culture): Mr. Vincent
Colcombet, agricultural engineer and director of the model
farm in Saint-Bonnet de Cray, by Charlieu (Loire), at the
outer limits of the Charolais; Baron Dugas de la Catonnière,
La Rey in Saint-Galmier (Loire), cooler climate; engineer P.
Laurance, in Viguéron (Tarn-et-Garonne), who also works
with the bean’s industrial uses; Dr. Albert Delucq, mayor
of Vic-Fezensac (Gers) and director of “Agricultural and
Viticultural Armagnac” (L’Armagnac agricole et viticole),
ardent proponent of new crops: soybeans, sunflowers,
oilseeds, sweet sorghum, Jerusalem artichoke for making
alcohol, and so on; Mr. L. Van de Putte, at the Château du
Perron, in Madiran (Hautes-Pyrénées), who also specializes
in sorghum; and particularly, with Mr. Bataillet, who was
already mentioned as regards contracts, his ex-associate, Mr.
Henri Roudet, in Aubignan (Vaucluse), who met and helped
the trailblazer Léon Rouest.
Pages 68-69: Of the 534 correspondents who consulted
with us between December 1939 and November 1943
concerning information about soybeans (soya) and how they
are grown or used, only around fifty of them were living
in the occupied zone (Ile-de-France, Lorraine, FrancheComté, Vendée, Saintonge [modern day Charente, CharenteMaritime and Deux-Sèvres], Guyenne [today’s Gironde,
Lot-et-Garonne, Dordogne, Lot, and Aveyron]). In this zone,
besides Henry de Guerpel, son of a Norman agronomist who
collaborated with Léon Rouest on a publication and helped
spread soybeans in the Mézidon [today’s Mézidon-Canon]
region, we must point out the kitchen-garden crops in Côted’Or and Nièvre, grown by Mr. Ed. Garnier, a Burgundian
and sporting goods merchant in Paris, who was authorized
to make radio communications on this subject (whereas in
the non-occupied zone (Z.N.O.), administrative constraints
and other private affairs interfered with the publications and
work of a technologist who had a background of twenty
years of study in this topic, and six seasons of experience
growing soybeans on several 100-meter plots in soil that
is conducive to this plant). Mr. Perdriat, from Saint-Jeand’Angély (Charente-Maritime), recently shared some
interesting acclimatization results with us; Mr. Eugène
Drouard, a Parisian agent from a large plant oil factory, was
able to compare the effect of different locations on this plant,
during a long stay as a refugee in Saint-Paul-en-Jarez, before
returning to the outskirts of the capital, where he continues to

grow this crop.
Page 71: Growing contracts for 1944:
According to some late information, growing contracts
for 1944 will be drawn up by the official representatives
from the Ministry of Agriculture (Ministère de l’Agriculture)
or the Interprofessional Group of Metropolitan Oilseed
Crops (Groupement Interprofessionel des Oléagineux
Métropolitains) (G.I.O.M., which has taken over the former
National Soy Center (Centre national du Soya)), with the
following conditions:
1. A contract, subject to specific conditions, will be
signed by the farmer;
2. The minimum surface area for cultivation will not be
smaller than 1,000 square meters (instead of the previous 1
hectare, at least on adjoining sites);
3. The purchase of the entire crop is guaranteed at the
price set by the government;
4. It seems that the benefits in kind accorded to farmers
in 1943 will be continued: 4 kg of oil and 10 kg of “soybased feed meal” (farine alimentaire à base de soya) per 100
kg of delivered beans;
5. The retail price for the seeds will be approximately 45
francs per kilogram, with cash-on-delivery shipping.
Illustrations: (p. 5) Eight different parts of the soybean
plant. (p. 16) Nitrogen-fixing bacteria radicicola on soybean
roots. (p. 26) Four different types of soybean plants with
seeds. (p. 45, 47) Six views of soybean cultivation around
the world: Tonkin, harvesting potatoes intercropped with soy,
shocks of mown soy in Rumania, mixed culture of soybeans
with maize for forage or ensilage in the USA, selection of
soybean seeds in Holland, mowing soybean seed with a
small combine in Bône, Algeria. (p. 59) The Chinese device
used for grinding soybeans to make soymilk.
Photos: (p. 42) Soybeans grown as a garden vegetable
in Chautagne (in east-central France): Above, Mandarin du
Canada. Below: Hahto variety.
Tables: (p. 9) Composition of soybean seeds compared
with other common plant foods (other legumes, wheat, oats,
barley, maize, rice, bread or pasta). (p. 14) Composition of
the soybean plant compared with other forage plants (hay
at 15-17% moisture–lucern, sainfoin {a legume}, trefoil /
clover; straw at 8-10% moisture–soya, wheat, oats). (p. 34)
Amounts of mineral fertilizers to use for soya.
Note: Translated by Elise Kruidenier, Seattle,
Washington. Address: France; In 1946: Technical Consultant
to Bureau Francais du Soja.
1981. Miller, Harry W. 1944. The story of milk from the soya
bean (Continued–Document part V). Mount Vernon, Ohio:
International Nutrition Laboratory. 37 p. See p. 23-30.
• Summary: (Continued): “Unfortunately, the war that
broke out in Shanghai on August 13, 1937, put an end to
this illustrious beginning of making a soya milk with the
vegetable cow. The sales returns were just beginning to
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equal the cost of operation. As a consequence of the war, the
fire and bombing destroyed more than a hundred thousand
dollars, national currency, worth of property and equipment.
However much valuable experience had been gained during
this time through the feeding of infants and children and
the dieting of special disease conditions. The results of this
experience were published in the China Medical Journal,
1937. These results showed that soy bean milk was second
only to mothers milk in the feeding of infants and children
and has no equal in dieting cases of stomach acidity and
other intestinal complaints. The high biologic value of its
protein, the ease of its digestion and ready absorption, when
combined with dextrose and maltose, yielded a food of
tremendous value to the people of the Orient where the soy
bean is indigenous. This brief experiment in conducting a
soy bean dairy left a contribution far exceeding the losses
sustained by fire and the bombs. For two years we had to
turn largely aside from food manufacture. We were busy
establishing and organizing a sanitarium at Hankow, China,
known as the Wuhan Sanitarium and Hospital. This large
institution was extensively used for the care of sick refugees
and disabled and wounded soldiers up till October 25, 1938,
when the Japanese army forces entered the Wuhan area.
Three months later I, with a group of four other Americans,
being among the first to evacuate from Central China, were
granted transportation on a Japanese transport to Shanghai.
“The Role of the International Nutrition Laboratory
in America: Back in America, my first thoughts were how
most advantageously to follow up our food research work
and lay hold upon the wealth of nutritional advance and the
knowledge of food processing in the U.S.A. in perfecting
processes developed in China. The need of the peoples of the
Orient was uppermost in our mind and protein direct from
vegetation seemed their only way out for adequate nutrition,
the soy bean naturally being that source. We, therefore,
secured land and erected a suitable building on a farm at the
suburbs of Mt. Vernon, Ohio, as this was in the soy bean
growing belt.
“No sooner did we start the foundation of the
building than we began also to fabricate the equipment for
carrying forward the processes already worked out for the
manufacture of soya milk and subsidiary food products from
the soy bean according to our more recent research. The farm
gave me opportunity to grow several types of the edible soy
beans. The edible soy beans differ widely from the field type
beans grown so extensively in the United States. The field
varieties are raised for hay or for ripened beans to be used
by the oil refiners, the residual bean cake is sold for stock
feed. A small part of the bean crop is used for flour. The
edible beans are those varieties that are better flavored, easier
to cook, make better flour and are such as can be shelled
in the immature state for green pack tinned beans. There
is as much difference in foods made from the edible beans
and those made from the field soy beans as in the taste and

quality of sweet corn and that of field corn. There are two
belts in America for producing soy beans. Some varieties
of soy beans mature in from 90 to 120 days and are suitable
for planting in the northern belt which includes the states
of Ohio, Indiana, Illinois, Michigan, Wisconsin and Iowa,
and the beans requiring over 120 days to mature are grown
in the southern belt including the states of North and South
Carolina, Georgia, Arkansas, Texas and Missouri.
“Out of fourteen varieties of the edible beans planted
on our farm, four outstanding varieties were selected,
namely, Bansei, Aoda, Funk’s Delicious and Hokkaido.
These four mentioned in the order of their value were found
best for green pack canning, also made the best quality
flour and milk, and were found best for processing for other
foods. From our southern soy bean station located in North
Carolina, there were three varieties, namely, Rokusun, Tokyo
and Woods Yellow, named in the order of their value for food
processing, A very unique feature of our farm experiment
work was the shelling of green soy beans, with the use of a
Viner obtained from the Scott Viner Company of Columbus
[Ohio]. Some 40,000 cases of these delicious beans were put
up this season (1943). A single unit of these Viners is capable
of shelling five tons of green beans in one day.
“Because of the limited production in America of these
fine vegetable types of soy beans, we readily saw that we
would have to run, as an important adjunct of the laboratory,
a seed department, and an extensive agricultural program
in raising this type of beans, and our methods in these lines
have been perfected to overcome shattering, uneven ripening
and other heretofore drawbacks to the raising of these
splendid beans. We now have under cultivation annually
several hundred acres of these large delicious edible soyas
for green bean canning and for milk processing.
“Our factory, a newly built brick structure, lined
with enameled tile, was completed in the autumn of 1939
and contains laboratory space, test kitchen space where
soy milk and soy products are under continual tests for
their combining properties in tasty recipes. This modern
food factory has three large boilers for supplying steam
pressure for processing, and contains specially constructed
stainless steel cookers, vacuum pans, spray dryer, iron
cow (homogenizer), grinder, centrifuges, sterilizers and
other processing machinery. This is our first model plant
where we have arranged the machinery in series so that the
hydrated beans start at one end of the factory and come out a
dehydrated complete milk powder at the other end, all ready
for tinning in sanitary cans, and shipping.
“Nothing is perhaps more spectacular than to watch this
milky bean juice being converted into a palatable, readily
digestible milk, containing all the food essentials, with
minerals and vitamins added and flowing from the iron cow
in quantities as much as is often secured from the aggregate
milkings of several hundreds of cows. It is truly a wonder,
a colloid milk, bacteria free, being made in a sanitary
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laboratory.
“The splendid tasting and readily soluble powdered
milk as it is now produced at the International Nutrition
Laboratory came about only as a result of much effort
and time in making many improvements and alterations
of equipment from week to week. Dr. Weisner, of Ohio
State University, did much valuable research work on the
bacteriology of soy milk, and we are indebted to Dr. W.J.
Morse for supplying seeds and much valuable information,
and to Dr. LeClerc, senior chemist of the Government
Department of Agriculture, for check-ups that assisted us in
the standardization of our products.
“We were fortunate in being able to develop this milk
in the Orient with a background of the Chinese experience
with soy bean foods for ages and also have the benefit of
scientific and technical expert help in the United States
through the frequent visits I made to this country, and I feel
profoundly grateful for the services of many of the leading
nutrition experts as also the laboratory and engineer help to
be found in Government Bureaus at Washington [DC] and at
the Ohio State University. For vitamin assays, I am indebted
to Dr. Howard J. Cannon, Director of the Laboratory of
Vitamin Technology at Chicago. In the Orient we also had
able laboratory help, and the feeding work was under our
own supervision in Shanghai Sanitarium Clinic, a 200-bed
hospital conducting a very large maternity and children’s
department.
“Soy beans can be grown in almost any country of the
world and are capable of many methods of preparation. In
Oriental countries we need to improve the preparation of soy
bean foods to make them more digestible. In the Occident
we have readily at hand the processing vats to thoroughly
cook the beans, but to go over big, they must be made readily
available and also palatable. The International Nutrition
Laboratory, as its name indicates has been established to
thoroughly process the bean and at the same time make it
palatable so that its use can be universal. In warm climates or
frigid areas nothing is more easy of digestion than the colloid
liquid, soya milk.
“On several occasions we have gone out to lecture and
give demonstrations to clubs and to the annual meetings of
the American Soy Bean Association. We have observed the
textiles, fabrics and plastics made from soy bean protein with
great admiration. At one meeting, wool was shown made
from the soy bean and at another a cap, necktie, and many
other articles we use” (Continued). Address: Mt. Vernon,
Ohio.
1982. Randolph, Blanche G. 1944. Grow garden soybeans:
produce food for victory. Arkansas Agricultural College,
Extension Leaflet (Fayetteville) No. 60. 6 p.
• Summary: Contents: Introduction. Varieties and
cultivation. Green soybeans. Dry soybeans. Soy meal
[flour] and grits. Ways to use soybeans (4 recipes; Soybeans

scalloped with Tomatoes. Soybean loaf with tomato sauce.
Baked beans. Stuffed tomatoes).
Since meat is scarce and expensive, it’s good planning to
grow garden soybeans for the family food supply. Both green
soybeans and dry ones are rich in fat and protein. Soybeans
also supply minerals and vitamins.
“Varieties and cultivation: The yellow and light colored
soybeans are best for table use–they have a better than
the darker field soybeans. If you want an early maturing
soybean, plant Toku, Bansei or Giant Green. These mature in
about 100 days. The Nanda, Edsoy, Rokusun, and Seminole
soybeans take about 140 to 150 days to mature. The late
maturing beans grow well in this state, and produce more
beans than the early soys.
“Plant soybeans after the danger of frost is over. Space
the beans one to 3 inches in rows 3 feet apart. Cover the
soybean seed with one or 2 inches of dirt. Cultivate as you
do other beans and peas.
“Green soybeans: Green soybeans are ready to eat when
the pod is still green and the beans are filled out like English
peas. They look very much like green English peas when
they are shelled.
“Green soybeans are hard to shell unless they are first
boiled in water. Drop the green pods in enough [boiling]
water to cover them and boil for 3 to 5 minutes. After the
pods are boiled the beans can be easily squeezed out.
“To cook the green shelled soys, use about 1½ cups
water to a quart of beans. Put the water on and let it come to
a boil. Add 2 teaspoons of salt to the water and then put in
the quart of green shelled soybeans. It takes 30 to 45 minutes
to cook the green soys. They will not become soft like other
beans when cooked. After the beans are cooked, add about 3
tablespoons of butter or bacon fat to the quart of beans. Some
people like crisp bacon added to the green soys.
“Green soybeans can be canned like English peas or
green lima beans. Process pints for 60 minutes at 10 pounds
pressure and quarts for 70 minutes at 10 pounds pressure.”
Address: Asst. Specialist in Foods and Nutrition, Extension
Service, Univ. of Arkansas College of Agriculture.
1983. Towle, R.S. 1944. Soybeans. University of Wyoming,
Sheridan Research and Extension Center, Annual Report. p.
12.
• Summary: “Soybeans were sown late, emerged slow, but
made a fair growth. Grasshoppers ate them off completely.
Three varieties were sown, Minnsoy, Cayuga, and Maculey
Manchu.” Address: Superintendent, Sheridan Field Station,
Sheridan, Wyoming.
1984. Division of Agronomy. 1944? Late planting of corn
and soybeans. Indiana (Purdue) Agricultural College, Mimeo
No. 56. 4 p. Undated. [1 ref]
• Summary: This mimeo (which is mostly about corn and
corn hybrids) says the following about soybeans:
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“How late can soybeans and corn be planted and still
be reasonably sure of maturing crops that can be stored or
marketed? So many factors affect the maturity of these crops,
such as variety, fertility, soil type, amount and distribution
of rainfall, September and October temperatures, etc. that no
absolute answer can be given to this question. Nevertheless
farmers have to face this problem of delayed planting,
because of excessive rains.
“The attached table [p. 4] gives the latest dates that corn
hybrids and soybeans of the different maturity groups can
be planted, in different parts of the state, with reasonable
expectation of safe maturity. These planting dates are based
on time of planting, experiments and maturity studies of both
corn and beans by the Agronomy Department of Purdue,
and should be applied on the basis of average fertility and
average dates of killing frosts. Later than average frost dates
or higher than average fertility would make slightly later
planting dates possible and, vice versa, earlier than average
frost and lower than average fertility would require slightly
earlier planting than indicated.”
“Late planting shortens the necessary growth period
of Soybeans, but later than normal planting results in less
growth and lower yields even tho beans mature fully. Late
corn planting results in high moisture content late in the
season when the weather is such as to double the time
required to dry the crop sufficiently for storage as compared
to the same corn planted at an earlier date. Too much delay
results in a soft corn crop that will not dry out for safe
storage.
“Soybeans for Hay may be planted later than is shown
in the table, with the result that hay making will be late
unless the crop is harvested at an earlier stage than is usually
followed.”
The full-page table (p. 4) concerns safe planting dates
when the state is divided into four regions: north, north
central, south central, and southwestern. For soybeans, one
set of dates is given for Richland (from June 15 to July 20),
another set for Mandell, Dunfield, and Illini (from June 5 to
July 15), and a third set for Kingwa No. 7, Kingwa No. 5,
Chief, Patoka, and Gibson (from June 10 to June 30).
Note 1. The date received stamp shows that this
document was received by USDA’s National Agricultural
Library (NAL) on 11 July 1944.
Note 2. Purdue Univ. Special Collections states: This
mimeo was published once (in about 1944; undated) with
two separate revisions published afterward (total of three
publications numbered 56ar, 56ar2, and 56ar3 at four pages
each equals 12 total pages); published in 1956. Address:
Purdue Univ. Dep. of Agricultural Extension [Lafayette,
Indiana].
1985. Sanga: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1945.
• Summary: Sources: U.S. Regional Soybean Laboratory.

1945. Sources of edible soybeans. Urbana, Illinois. 3 p.
Jan. 30. This 3-page table contains 4 columns: Varieties
and sources, addresses, amount, and price. Only one source
is given for Sanga, compared with 28 for Bansei, 7 for
Mendota, etc.
Morse, W.J. 1948. “Soybean varietal names used to
date.” Washington, DC: Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26. See p.
7. “Sangra–P.I. 70210-1.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 16-17. Sanga is in the USDA Germplasm
Collection. Maturity group: IV. Year named or released:
by 1944. Developer or sponsor: John Livengood, Atwood,
Illinois. Literature: 13. Source and other information:
From Yungchingweitzu, northeast China, in 1926. Prior
designation: PI 70210-1. Address: USA.
1986. U.S. Regional Soybean Laboratory. 1945. Sources of
edible soybeans. Urbana, Illinois. 3 p. Jan. 30.
• Summary: This 3-page table contains 4 columns: Varieties
and sources, addresses, amount, and price. Varieties: Aoda
(5 sources). Bansei (28). Easycook (2). Etum (3). Funk
Delicious (5). Giant Green (2). Higan (2). Hokkaido (5).
Imperial (1). Jogun (5). Kanro (2). Mendota (7). Rokusun
(1). Sac (2). Sanga (1). Soncei [sic, Sousei] (1).
Growers include: Associated Seed Growers, Inc., 301
Kentucky Ave., Indianapolis, Indiana. E.F. Johnson, 1337
McCutcheon Ave., Richmond Heights, Missouri. Farmers
Seed & Nursery Co., Faribault, Minnesota. Fred H. Scholl,
Memphis, Tennessee. Holmes Seed Co., 224 Cleveland
Ave., Canton, Ohio. International Nutrition Laboratory, Mt.
Vernon, Ohio. LaChoy Food Products, Archbold, Ohio. L.L.
Olds Seed Co., Madison, Wisconsin. G.G. McIlroy, Farm
Management, Inc., Irwin, Ohio. Ray Monier, Carrollton,
Missouri. Rufus Gillett, R.R. 2, Mazomanie, Wisconsin.
Russell-Heckle Seed Co., 16 S. Trout Street, Memphis,
Tennessee. J.A. Saltzer Seed Co., LaCrosse, Wisconsin.
Strayer Seed Farms, Hudson, Iowa. T.W. Wood & Sons, 11
South 14th St., Richmond, Virginia. W. Atlee Burpee Co.,
Clinton, Iowa.
Footnote: *”This list is compiled for the convenience of
those interested in edible soybeans. We recognize that it is
not complete but does include all of those who have replied
to our questionnaire. We make no statement as to the varietal
purity or seed quality since we did not request producers
to send in samples of the seed they had to sell. We will
welcome names of any additional growers.”
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Sanga. Address: 178 Davenport
Hall, Urbana, Illinois.
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1987. Bowman, Ferne; Maharg, Leta; Mangel, Margaret;
McDivitt, Maxine. 1945. Culinary preparation and use
of soybeans and soybean flour. Missouri Agricultural
Experiment Station, Bulletin No. 485. 28 p. Jan. [32 ref]
• Summary: Contents: Introduction (brief history of
soybeans). Purpose of investigation. Nutritive value of
soybeans: Protein, carbohydrate, fat, minerals, vitamin
A, the B complex vitamins. The place of soybeans in
American diets. Green soybeans (or immature soybeans).
Soybean sprouts. Dry mature beans (pressure cooked at 15
pounds pressure). Three recipes. Soybean products as meat
extenders. Four recipes. Soya flours: Full fat food flour, low
fat food flour (expeller processed), low fat food flour (solvent
extracted). Fifteen recipes. Pastry (1 recipe). Yeast breads (2
recipes for rolls).
Tables: (1) Amino acid content of soybean glycinin and
milk casein (percentage). (2) Biological value of various
proteins (raw vs. heated). (3) Iron availability of some
common foods (percentage). (4) Vitamins (7 types) in edible
varieties of soybeans (Aoda, Bansei, Green Giant, Hokkaido,
Toku, Willomi). (5) Comparison of vitamins in meat, wheat,
and mature soybeans. (6) Rating of nine “garden varieties
of soybeans.” (7) Comparative cooking qualities of 13
varieties of soybeans (mostly “vegetable types” but including
two “field types”). (8) Analyses of 12 brands of soya flour
and comparative weight per cup: Minimum fat flours–Mel
K-Soy, Nutrisoy, Vivasoy, Soyafluff. Low fat flours–Stoy,
Lee, Soyalose. High fat flours–Fat-T-Soy, Orange Blossom,
Soyarich, Battle Creek, Land-O-Soy. (9) Recommended
proportions of soya flour or grits to total flour in various
products tested (e.g., apple sauce cake 25%, cooked
cornmeal mush 50%, cookies 15-33%, cornbread 17%,
muffins (plain) 25%, muffins (whole wheat) 50%, yeast rolls
(white or whole wheat) 12.5%). (10) Formulae for plain and
whole wheat muffins showing substitutions with three types
of soya flour.
Photos show: (1) A casserole full of baked soybeans.
(2) Soybean meat loaf with parsley sauce. (3) Soy meringue
spice cake. (4) Soy cookies. (5) Soy peanut butter cookies.
(6) Soy whole wheat muffins. (7) Soy rolls. Address:
Columbia, Missouri.
1988. Soybean Johnson. 1945. Vegetable soybean seed (Ad).
Soybean Digest. Jan. p. 32.
• Summary: “Choice seed stocks. Sac, Bansei, Aoda.
Germination 99% plus. Purity 99.9%. Wholesale only.
No samples.” Address: Apt. E, 1337 McCutcheon Ave.,
Richmond Heights 17, Missouri.
1989. Woodworth, C.M. 1945. Lincoln and other new
varieties of soybeans. National Farm Chemurgic Council,
Chemurgic Paper No. 409. 3 p. Feb. 7.
• Summary: “Broadcast over Radio Station WILL, Farm and
Home Week, February 7, 1945. Published by the National

Farm Chemurgic Council, 50 West Broad Tower, Columbus
15, Ohio.
“Few new crop varieties have enjoyed as much
popularity as the Lincoln soybean. Although 8,000 acres
were grown in Illinois in 1944 and more than 200,000
bushels were produced, the demand for seed has greatly
exceeded the supply. Most producers were sold out soon
after the beans were harvested. There should be a largo
acreage planted to Lincoln beans in Illinois this year and
there should. be sufficient seed produced to plant in 1946 the
whole are to which this variety is adapted.
“Due to high yield of seed, good standing ability, and
high percentage of oil, Lincoln will likely supersede other
varieties in its maturity group. It has yielded well in tests
at Mt. Morris, Ogle County in northern Illinois, and also at
Alhambra in Madison County in southern Illinois, but has
done best at Urbana, Champaign County, in central Illinois.
Being only a day or two earlier than Illini, it is classed as
medium in maturity. It is not expected to replace earlymaturing varieties such as Richland and Earlyana or latematuring varieties such as Patoka, Chief, and Gibson, but it
may make inroads on the acreage of all these varieties.
“Lincoln’s superiority. in yield of seed is evident
from many tests that have been made by the Agronomy
Department, University of Illinois, and the United States
Regional Soybean Laboratory. If we use Illini yields for
comparison we find that in the agronomy tests Lincoln
exceeded Illini at Mt. Morris by 4.8 bushels as an average of
two years: at Urbana by 5.8 bushels as an average of three
years; and at Alhambra by 4.4 bushels, a two-year average.
As an average of 49 rod-row tests made by the United States
Regional Soybean Laboratory in Ohio, Indiana, Illinois,
Wisconsin, Iowa, and Nebraska, Lincoln exceeded Illini by
4.8 bushels per acre. Other data furnished by the laboratory
are also favorable to Lincoln. In 3 years’ tests at Mt. Morris,
in northern Illinois, Lincoln averaged 20.0 bushels per
acre and Illini 18.1 bushels; in 5 years at Urbana in central
Illinois, Lincoln averaged 42.0 bushels and Illini 34.4; at
Edgewood in southern Illinois, Lincoln yielded 22.3 bushels
aid Illini 18.6 bushels. Thus, regardless of the section of the
state in which the tests were conducted, north, central, or
southern, Lincoln was the better yielder. If we assume that,
as a general average, Lincoln has a 5-bushel advantage over
Illini, this amounts to nearly 17 percent on a base yield of 30
bushels per acre.
“Though Lincoln is not classed as an early variety, it
has yielded more at Mt. Morris than Richland, Earlyana,
Seneca, Mukden, and Mingo, all of which are usually put
in the early or, medium-early class. In the tests referred to
above conducted at Mt. Morris in 1943 and 1944, Lincoln
averaged 27.9 bushels per acre with Mukden being the next
highest variety, yielding 25.8 bushels. In tests conducted
at Urbana, Lincoln has to compete with later varieties,
and it has not always been highest every year although the

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 945
3-year average places Lincoln at the top with a yield of 37.5
bushels, the next highest being Mukden with 34.1 bushels. In
1943 Lincoln was exceeded slightly by Mt. Carmel, Mukden,
and Patoka. Competition with later varieties is keenest in
southern Illinois as shown by agronomy tests conducted at
Alhambra. When compared with varieties tested both in 1943
and 1944. Lincoln had the highest average with 22.4 bushels,
but Gibson was a close second with 21.8 bushels, and Patoka
a close third with 21.7 bushels. So close together are these
yields that it is fair to say there is no difference between
them. Furthermore, if we consider only the varieties tested
in 1944, 5 varieties exceeded Lincoln in that year; namely,
Gibson, Morse, Viking, Mt. Carmel, and Patoka. Viking,
Morse, and Mt. Carmel were not grown in 1943, hence
they are omitted from the 2-year average. At Brownstown,
in Fayette County, in 1944 Macoupin, Gibson, Viking, and
Chief exceeded Lincoln. Too much weight should not be
given a single year’s tests, but these results indicate that
in southern Illinois or other areas where later varieties are
adapted, Lincoln cannot be expected to become the dominant
variety.
“The superior seed yield of Lincoln is due in part to the
high number of seeds per pod and low percentage of abortive
seed. Counts of a large number of pods showed 1 percent
4-seeded, 71 percent 3-seeded, 25 percent 2-seeded, and 4
percent 1-seeded. Hence, Lincoln is classed as a 3-seeded
type. The percent abortive seed, 14.8 is also low.
“Lincoln is outstanding in oil content. It is about 1
percent higher on the average than Illini, and ½ of 1 percent
higher than Dunfield.
“Lincoln was developed cooperatively by the Illinois
Agricultural Experiment Station and the United States
Regional Soybean Laboratory from a natural hybrid between
Mandarin and Manchu.
“Earlyana is the newest of the early varieties. It
originated from a selection made in a Dunfield plot at Purdue
Agricultural Experiment Station, Lafayette, Indiana. About
a week earlier than Richland, it is about 2 weeks earlier
than Illini or Lincoln, and therefore fills a need for an early
variety for northern Illinois. Winter wheat growers will
find this variety a good one to precede wheat since it can
be combined from 2 to 3 weeks before wheat seeding tine.
It lodges somewhat more than Richland and does not yield
as high; hence, in sections where Richland is early enough,
farmers will likely prefer Richland to Earlyana.
“Chief is a medium-late-maturing variety developed and
distributed by the Illinois Agricultural Experiment Station 3
or 4 years ago. It grows tall, responds to high fertility levels,
and sometimes gives exceptionally high yields. Producers
have won the 10-acre yield contest with Chief. On high
fertility levels, it grows so tall that it makes combining a
problem, especially if the plants lodge and become tangled.
This variety will likely find a place in south-central and
southern Illinois on thinner soils where growth will be

shorter with, consequently, less tendency to lodge. It is not
too late for central Illinois, but probably should not be grown
north of Champaign County.
“Viking was developed from the same hybrid as Chief,
by the Illinois Agricultural Experiment Station. It appears
to be well adapted to the western side of the state. It grows
as tall as Chief, but is earlier and stands better. The seed
cannot be distinguished from seed of Manchu, Mandell, and
Lincoln. At present there is only a small amount of pure seed
eligible for certification, but this will be increased rapidly.
“Of the late varieties, Patoka and Gibson are newest,
both developed and distributed by the Purdue Agricultural
Experiment Station. Patoka is a pure-line selection of Mt.
Carmel. It is adapted to south-central and southern Illinois,
averages 140 days from planting to maturity, and is about 5
days earlier than Gibson. Both Patoka and. Mt. Carmel have
matured and done well at Urbana. In results published in
Indiana Circular 270, Patoka and Gibson were about equal in
yield, and exceeded Macoupin by approximately 6 bushels
per acre. Patoka has also done well in tests at Urbana and
Alhambra in Illinois; it stands near the top in both tests. On
thin soil it grows rather short.
“Being later than Patoka, Gibson will likely be grown
farther south in Illinois, but may not extend as far north into
central Illinois as that variety. In southern Illinois, Gibson
will meet keen competition with Macoupin, Morse, Chief,
Mt. Carmel and Patoka. At Brownstown in Fayette County,
Illinois, Macoupin exceeded Gibson last year by nearly 2
bushels per acre even though Gibson was later.
“In chemical composition, Lincoln is the best of all the
varieties that have been mentioned, but all are satisfactory.
Oil and protein vary somewhat from year to year and at
different locations. Varieties also differ somewhat, but
only a few varieties have been tested that are so low as to
be objectionable on this point alone. An example is the
McClane, which also has other undesirable traits.
“In this discussion 6 new soybean varieties have been
mentioned; namely, Lincoln, Earlyana, Chief, Viking,
Patoka, and Gibson. These range in maturity from medium
or medium-early to late, and are adapted to different sections
of Illinois. They are good to outstanding in their maturity
groups, and their development and production have already
contributed greatly to the soybean improvement program in
Illinois.
“The soybean growers of the state thus have a list
of good varieties from which to choose. We recommend
that they determine the maturity group best suited to their
conditions, then try out the varieties in that maturity group
in order to decide what variety or varieties they prefer. One
should not discard an old variety to make room for a new one
until comparative tests reveal benefits from the new that are
worth changing for.”
1990. McCay, Jeanette B.; Loosli, J.K.; Adolph, W.H.;
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Brewer, Lucille; Munn, M.T.; Neidert, Marion; et al. 1945.
Soybeans: An old food in a new world. Cornell University,
Extension Bulletin No. 668. 65 p. Feb. Illust. Index. 28 cm.
Produced by the Soybean Committee of the New York State
Emergency Food Commission. [38 ref]
• Summary: See next page. Contents: A potential food
resource: Introduced into the United States, new American
industries. Composition and food value of soybeans:
Proteins, fats, carbohydrates, minerals, vitamins, the
enzymes of the soybean. How to use soybeans and soy
products (contains many recipes): Fresh green soybeans
(how to cook, how to can, how to freeze), dry soybeans
(how to cook, how to can, how to freeze, 3 recipes, salted
soybeans [oil-roasted soynuts], how to prepare bean pulp
{by running drained cooked soybeans through a meat
chopper}, 4 recipes), sprouted soybeans (vitamin C forms
during sprouting, exposure to light does not affect vitamin
C, riboflavin and niacin are also increased, how to sprout
soybeans at home {9-step process}, store sprouts in
refrigerator, how to freeze sprouted soybeans, how to cook
sprouted soybeans, illustration of apparatus [equipment] for
sprouting soybeans in quantity, 6 sprouted soybean recipes),
grits, flakes and flour (protein equivalents {one pound of
low fat soy flour is equal in protein value to two pounds of
cheese, 2 pounds of navy beans, 2½ pounds of beefsteak
or chicken, 3 dozen eggs, 5 pounds of bread, or 12 pints of
milk}, a little soy flour with wheat flour improves protein
quality (p. 35), amount of protein, iron, and calcium also
increased, 23 soy-grits and flour recipes {divided into 3
main dishes, 3 quick breads, 17 desserts}), a stronger staff of
life–bread (rats fed bread containing only 5% soy flour grow
much better than those eating white bread, does soy bread
taste good?, little change required in baking with soy flour,
6 yeast bread recipes), soybeans in large-quantity cooking
(6 recipes), other soybean products (soybean curd, soybean
milk, soy sauce). Production, varieties, and culture of
soybeans. Soybeans in animal feeding: For cattle, for sheep,
horses, swine, and poultry, soybean hay a substitute for
alfalfa, for dogs and fur-bearing animals. References. Index.
Contains nine bar charts in the form of illustrations /
pictorial drawings / symbolic graphics (which may be by
Kenneth Washburn).
How to sprout soybeans at home (p. 26-27):
“1. Select a stock of clean, bright, new-crop soybeans
of one of the field varieties. The yellow seeds have less
conspicuous skins than do the black beans, although the
black beans may be preferred. The garden varieties are not
satisfactory because the sprouts break off easily, but the
exact variety is unimportant so long as the seed is good.
“2. Handpick the seed thoroughly, and discard
everything except clean, whole beans.
“3. Wash the beans and place them in a suitable
container for sprouting, such as a one- or a two-quart glass
fruit jar. The bean sprouts increase to about six times their

original volume.
“4. Cover the seeds with at least four times their volume
of lukewarm water and let them stand for a few hours, or at
most overnight, until they are swollen.
“5. Pour off this water, and wash or rinse the swollen
beans thoroughly, then pour off the last wash water.
“6. Cover the top of the jar with a piece of cheesecloth
or other thin cloth, and tie it on securely. Quarter-inch mesh
screening also makes a good cover.
“7. Invert the jar and place it in a cupboard or dark
place, in a slightly tilted position, so that the excess water
can drain away.
“8. At least three times a day, or better every four hours,
place the jar under the water tap or pour on plenty of cool
water, thus thoroughly and carefully washing the swelling
and sprouting seeds, so that bacteria or molds which may
have developed are carried away. The better the washing,
the better the sprouts. After washing, place the jar back in its
slanting position.
“Chlorinated lime water to kill fungus growth is not
needed if the seed is well selected. If such a solution is used
(1 tablespoon of chlorinated lime in 1 gallon of water), it
should not remain on the seeds longer than for ½ hour; the
soybeans are injured by a longer exposure.
“9. In from three to four days at room temperature, the
sprouts will be from 1 to 2 inches long and ready for use.
Then pour the sprouts into clean cold water and shuck off
the skins if this is desired. With the yellow-seeded varieties,
however, the skins are not conspicuous and need not be
removed. If a flower pot or similar receptacle is used for
sprouting with a piece of cloth over the bottom hole for
drainage, be sure that the surface of the beans is also covered
with a piece of moist cloth to prevent drying; otherwise the
sprouts will be tough and will not be uniform.
“It is not wise to attempt sprout production in the
summer, because good sprouts will not be produced in
warm weather unless the place where they are sprouted can
be kept at about 70ºF. The sprouting of old, badly cracked,
discolored or shriveled soybeans should not be attempted, for
this only causes trouble. Soybeans packaged for cooking and
baking are not likely to sprout too well. When in doubt, one
should make a preliminary trial. If, after the first day, or after
soaking, the beans become soft or soggy, they are probably
unfit for sprouting.
“The commercial production of soybean sprouts in
large quantities proceeds along the same lines as outlined,
except that larger sprouting devices or tanks are used and the
process is more carefully controlled. An apparatus with an
automatic watering device developed at Cornell University
to sprout a large quantity of beans is shown in figure 6.
“Store sprouts in refrigerator: Sprouts not used
immediately must be stored in a covered container in the
refrigerator, as is any fresh, crisp vegetable, for as long as a
week. They must be kept moist; otherwise they will wilt or
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discolor. If kept longer, they must be blanched for 2 minutes,
then canned as a green beans, dried, or frozen.”
Tables show: 1. Proximate and mineral composition of
soybeans and soy flours. Essential amino acids in servings
of certain protein-rich foods (lean meat, eggs, cooked
soybeans). 3. Calcium, iron, and B vitamins (thiamine,
riboflavin, niacin) supplied by common serving portions
of certain foods. 4. Vitamin composition of 7 soy products.
5. Food values of sprouted soybeans and of some common
vegetables per 100-gram edible portions. 6. Thiamine,
riboflavin, and niacin content of soybeans during sprouting,
storage, and dehydration. 7. Soybean milk, cow’s milk, and
human milk (typical nutritional analyses). 8. Composition of
some [seven] soybean products used for food in the Far East.
9. Varieties of soybeans most suitable in New York State for
animal feed and human food (For green vegetables: “Garden
varieties such as Green Giant, Hokkaido, Jogun, Bansei,
Fuji, Tortoise Egg, and Willomi”).
Concerning “Fresh Green Soybeans: When gathered
from the garden while the pods are still greenish and the
seeds are still soft but fully developed, the soybean is a new
green vegetable that some persons say is more attractive and
delicious than the fresh lima bean. Many Victory gardeners
have grown them for the first time, and they may be
purchased commercially canned as are green peas.”
Note: This is the earliest English-language document
seen (Jan. 2016) that contains the term “protein quality.”
Address: New York.
1991. Pohjakallio, Onni. 1945. Soijapavusta (Glycine hispida
Max.) [About the soybean]. Luonnon Ystava (Friend of
Nature) 49(1):24-28. Feb. [Fin]
• Summary: In 1936, from May to September, soybean
field plot trials were conducted at the Agricultural Research
Centre, Dep. of Plant Breeding, Jokioinen [pronounced yoki-OI-nen] in southern Finland [just southwest of Forssa, at
about 60.8º north latitude].
Soybean varieties were not able to produce any mature
seeds in most of the trial years, except 1937, when the
summer was very long and warm. Also in 1938 some
varieties produced seed yields with a high germination
percentage. Trials were conducted for seed production, but it
is not stated which variety gave the best seed yield.
The text states that the earliest varieties in the trials were
Manitoba (probably from Canada), Hokkaido (probably
from Japan), Soya Vilnensis (from Lithuania), and Aro (from
Sweden). A number of other varieties, whose names are not
given, were also used in the trials. Table 1 shows varieties
used in a 1943 trial: Manitoba, Manchuria, Virginia, and Ön
(from Japan). Table 2 shows that the variety Peking was used
in another 1943 trial.
Page 24: “Soybean is not adapted to growing in Sweden,
but because it possesses many promising characteristics it
is of interest. So the Swedish government has given money

(10,000 SEK) for the breeding of soybean varieties. Also
in Finland, in the Department of Plant Breeding, Jokioinen,
some preliminary soybean trials were conducted.”
Page 25: “It has been reported that soybean yield in
Germany has been 10,000 to 30,000 kg/ha of fresh seed,
5,000 to 8,000 kg/ha of hay, or 800 to 3,000 kg/ha of dry
soybean seeds. Also in Sweden, in trials conducted in 1938,
yields of 1,800 kg/ha of seeds were attained, but in 1941 the
mean yield was 529 kg/ha and in 1942 only 240 kg/ha. In
Finland, the soybean has been cultivated on such small areas
that one cannot speak of yields per hectare. In most of the
years, the field trials in Finland produced no yield of mature
seed. In the trials at Jokioinen in the years 1936-1944, where
the earliest varieties (except in 1936) were tested, the pods
were able to reach the yellow color only in 1937, when the
summer was very warm.” A photo (p. 25) shows the soybean
variety Hokkaido growing in Jokioinen in 1937.
Page 28 notes that it is said that the soybean is a crop
for short daylength, but great differences have been found in
that character between varieties. “Our plant breeders should
try to breed soybean varieties that are adapted to conditions
in Finland. Therefore soybean varieties which possess the
lowest sensitivity to photoperiodism have been crossed
together in Finland.” The variety which was least sensitive to
photoperiod was Manitoba.
Note 1. This is the earliest document seen (Aug. 2015)
concerning soybeans in Finland, or the cultivation of
soybeans in Finland. This document contains the earliest date
seen for soybeans in Finland, or the cultivation of soybeans
in Finland (1936). The source of these soybeans is unknown.
Note 2. This document was discovered and partially
translated for Soyfoods Center in Jan. 1995 by Dr. Simo
Hovinen a plant breeder at Boreal Plant Breeding in
Jokioinen, Finland. He tried unsuccessfully to find the
original field reports of the soybean field trials conducted
at Jokioinen during the years 1936-1944. He also searched
through many research series from Finland but was unable
to find any article about the trials mentioned in Onni
Pohjakallio’s text.
Note 3. This is the earliest document seen (Aug.
2018) that concerns photoperiod insensitivity or daylength
neutrality in soybeans.
Note 4. This is the earliest document seen (Aug.
2018) that (in translation) contains the term “sensitivity
to photoperiodism” or the term “lowest sensitivity to
photoperiodism” or the term “least sensitive to photoperiod”
in connection with the soybean. Address: Jokioinen, Finland.
1992. Woodworth, C.M.; Williams, L.F. 1945. Lincoln
soybeans. Illinois University Mimeographs AG No. 1246. 9
p. Feb.
• Summary: Lincoln was the first soybean variety released
after the U.S. Regional Soybean Laboratory was established.
“Origin. The Lincoln soybean was developed from a
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natural cross between a white-flowered Mandarin plant and
a Manchu plant. These varieties were interplanted in 1934
in such a way as to encourage the greatest possible amount
of natural crossing. Seed from the Mandarin parent was
planted in 1935, and plants having the purple flowers and
tawny pubescence of Manchu were considered to be hybrids
and were saved. The second hybrid generation was grown
in 1936. The work up to this point was done by the Illinois
Agricultural Experiment Station. The single-plant selection,
designated L6-6851 from which the Lincoln variety came,
was made by the U.S. Regional Soybean Laboratory in
1937. Extensive rod-row tests conducted by the laboratory at
several locations in Illinois as well as in adjoining states have
demonstrated the superiority of Lincoln in yield, quality and
oil content of the seed.
“Description. Lincoln soybean plants have an
indeterminate growth habit and a strong tendency to branch,
especially in thin seedings. Pods are borne low on the main
stem, but not so low as to result in loss of seed at harvest. In
height, Lincoln plants are three to four inches shorter than
Illini. They are also more resistant to lodging than Illini, but
are not so stiff stemmed as Richland. Pubescence is tawny,
flowers are white and pods are dark brown. Seeds are yellow
with a black hilum and thus are indistinguishable from those
of Manchu, as they are also of the same size and shape. One
pound of Lincoln soybeans contains 3,000 to 3,250 seeds.
“Yield of Seed. In many tests Lincoln has demonstrated
superiority in yield of seed. This fact is shown in Table
1, which gives average comparable yields for Lincoln
and certain other commonly grown soybean varieties at
three locations in Illinois...” Address: 1. Prof. of Plant
Genetics, Univ. of Illinois College of Agriculture; 2. Assoc.
Agronomist, Bureau of Plant Industry, Soils and Agricultural
Engineering, USDA.
1993. Schultz, E.F., Jr. 1945. Soybean varieties for Alabama
farms. This Month in Rural Alabama. March 7. p. 2.
• Summary: “In general, the slender stemmed, vining types
of soybeans with colored seed produce the best quality hay,
whereas the upright growing, yellow- and green-seeded
varieties are best for oil mill purposes.
“In soybean variety tests conducted by the Agricultural
Experiment Station over a period of 20 years, the Otootan
soybean produced consistently higher yields of good quality
hay than other varieties. However, this variety made low
yields of seed, a particular disadvantage at this time when
good seed of the right variety are difficult to obtain and
prices are high. Other good hay varieties that produce larger
yields of seed are Laredo, Matthews, Easy Cook, Avoyelles,
and Tanner. In view of the low seed yield of the Otootan, one
of the latter varieties might be selected in order to reduce
future planting seed expense.
“While such varieties as Biloxi, Tanloxi, Mamloxi,
Tarheel Black, Mammoth Yellow, and Tokyo make large

yields of hay, the cured hay is too coarse and stemmy to be
fully used by livestock. The best quality hay is produced by
the Laredo and Otootan varieties.
“The production of soybeans for oil mill purposes is
limited to those areas that have crushing facilities. The most
promising variety for use is the Ogden, a new variety from
Tennessee, which has been tested in Alabama during the last
four seasons. Other green- and yellow-seeded varieties that
make fair yields of beans are Mammoth Yellow, Tokyo, Easy
Cook, and Tanloxi. Results of tests indicate that Tokyo is not
well adapted to the southern part of the State.
“In addition to yield, other characteristics to be
considered by the grower in choosing an oil bean are color of
the seed, lodging, and shattering. Of the yellow- and greenseeded varieties desired by oil mills, the Ogden is upright
and relatively nonshattering. Both the Mammoth Yellow
and Tokyo varieties, while upright in growth, shatter badly
soon after ripening, making it difficult to harvest a full crop
of beans.” Address: Asst. Agronomist, Agric. Exp. Station
[Alabama].
1994. Davidson, Jehiel. 1945. Total and free amylase content
of dormant cereals and related seeds. J. of Agricultural
Research 70(6):175-200. March 15. [37 ref]
• Summary: Soybeans were one of the seeds studied. Of the
principal cereals, wheat showed the highest diastatic activity;
it was followed closely by rye, with barley a distant third.
Oats, corn, and rice showed very little diastatic activity.
Table 6 (p. 179) shows the development of total and free
diastatic power in degrees Lintner in dormant soybeans
(Easycook and Rokusun varieties), buckwheat, sorghum, and
cowpeas after 3 hours and 24 hours of extraction. Table 11
shows the effect of addition of 10% of various seeds (incl.
soybeans) on the development of diastatic power in flour.
Soybeans caused the largest percentage increase, 144.5%.
Among noncereal seeds, soybeans have a relative
abundance of amylase, whereas most of the other seeds
tested have little or none. This abundance in soybeans is
“somewhat surprising, since they are practically devoid of
starch. It would seem, therefore, that amylase has some other
function in plant metabolism besides the transformation of
starch into sugar.” Of all the seeds studied, soybeans also had
the highest proteinase content.
The theory behind so-called bread improvers is that
they inhibit the excessive proteolysis of the flour proteins
by natural proteinases found in the flour. This study found
“evidence supporting the theory on the mechanism of
liberation of amylase in cereals advanced by Myrbäck and
others; namely, that the amylase is combined with proteins
and is liberated by proteinases naturally found in cereals or
by added proteinases.” Address: Assoc. Chemist, Bureau of
Agricultural and Industrial Chemistry, USDA.
1995. Beard, David F. 1945. Boost Ohio yields with early
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high-oil varieties. Soybean Digest. March. p. 15-16.
• Summary: In 1938 soybeans changed from a hay to a grain
crop in Ohio. For the first time in the State’s history a larger
acreage was harvested for beans than for hay. That year the
acreage for grain was 281,000. In two years this figure had
doubled; 570,000 acres being harvested for grain in 1940.
War drums had already begun to rumble and an increased
demand for fats and oils called for still greater production. In
the next two years acreage doubled again and last year, 1944,
it was 1,321,000.
“Thousands of Ohio farmers had to learn quickly how
to grow soybeans. This involved not only better cultural
practices but also the choice of better varieties. In spite of
their inexperience, farmers succeeded in increasing the State
average yield during the five years of rapid expansion, 193943. Yields and acreages by five-year periods prior to this
were:
Years Bu/Acre Ave. Acreage for Grain
1924-28 13.3 20,000
1929-33 16.1 33,600
1934-38 18.7 148,400
1939-43 19.8 832,000
“Obviously, during the past 20 years considerable
improvement has been accomplished in soybean production.
This has been due to (1) better varieties, (2) improved
cultural and harvesting methods and (3) the utilization of
more productive land for growing soybeans. As shown
by Figure 1, the growing of soybeans for grain is now
concentrated in the northwestern part of the State.
“Richland, Dunfield and Mingo are widely grown
varieties that have contributed to the improvement of the
Ohio crop.
Richland Leads: The most widely used variety in Ohio
is Richland. In 1939 it was unknown to most Ohio farmers.
Large quantities of Richland seed were brought into the
State that year by Certified Seed producers who rapidly
spread the variety throughout the northwestern part of the
State. Farmers quickly accepted Richland because it gave
them something no other variety had–lodging resistance. Its
standing ability, relative earliness, and shortness permitted
prompt and rapid harvesting with the combine. The small
amount of straw left after combining was an advantage in
speeding soil preparation for wheat seeding. Other varieties
either lacked these advantages or fell down in yield.
Richland, therefore, couldn’t miss. In five years it rose to No.
1 position in Ohio and is now grown on a third of the grain
acreage.
“But Richland has its disadvantages too: On poor soils
or over the high spots of a field it seldom grows more than a
foot tall. Dry seasons seem to be equally effective in keeping
down the height of Richland. Because of the dry summer in
1944, many Ohio farmers were disappointed with the growth
of their Richlands. However, in spite of the unsatisfactory
appearance of many of the fields during the growing season

the yields were not nearly so disappointing. At harvest time
farmers wondered where all the beans came from.
“Now and for some years to come Richland will
undoubtedly continue to fill an important place in Ohio, as
shown by Figure 2. When planted early, and in favorable
seasons, Richland can be harvested early enough to be
followed with wheat in most of Ohio. However, it cannot be
relied upon regularly to precede wheat except in southern
Ohio. Mingo and Dunfield are the other two varieties that
are chiefly responsible for the present satisfactory status of
soybean production in Ohio. They yield a little better than
Richland but are later in maturity and do not stand as well.
Although they are of about the same maturity as the new
Lincoln they lodge more and yield less.
“If Lincoln performs as well in the future on Ohio farms
as it has throughout the State during the past five years it
should replace as rapidly as seed supplies permit, the various
strains of Manchu, Mingo, Scioto, Illini, Dunfield, Mandell
and all other previously grown varieties, except Richland.
During these five years that it has been tested throughout
Ohio it has, with one exception, been the highest yielding
variety in all tests. Of the varieties that Lincoln should
replace, Mingo is the highest yielder. However, during this
five year period in 40 tests, Lincoln averaged three bushels
more per acre than Mingo.
“In the same period it has outyielded Scioto, which is a
week later, by more than four bushels per acre. In view of the
past performance of Lincoln, it would certainly be unwise
to grow other varieties of similar maturity if Lincoln seed is
available.
“Earlyana is another new variety which has recently
been released and recommended for Ohio farmers. It is
sufficiently early to precede winter wheat in the crop rotation
in northern Ohio. The chief advantages of Earlyana over
Richland are earlier maturity and taller growth. The extra
height is an advantage on less fertile soil or under droughty
conditions. However, Earlyana does not stand up as well as
Richland. As far as yield and oil content are concerned there
is little if any difference between the two. Since Earlyana
is definitely earlier than Richland it does have a place in
northern Ohio that Richland cannot fill. That place is to
precede wheat in the crop rotation. On soils of low fertility
it also has the definite advantage over Richland of growing
taller. The region primarily suited for this variety is shown in
Figure 4.
“Newer Varieties: Thousands of new strains are being
grown and tested in Ohio each year. At present greater
emphasis is being placed on developing an early variety that
will have the combined good qualities of our two present
early varieties–Richland and Earlyana. Some of the material
under preliminary tests seems to exhibit these qualities.
“To date little attention has been given soybean varieties
regarding their reaction to the several soybean diseases now
present in Ohio. Although no great loss from diseases has
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occurred in soybean production in the past, it is inevitable in
the future unless definite precautionary measures are taken.
The disease reaction of present varieties as well as varieties
being developed is being carefully studied so that growers
may avoid serious disease losses.
“Although Lincoln is an excellent variety it would
be better if it had greater lodging resistance and disease
resistance. Some improved strains with Lincoln as one parent
are now being tested that appear to have these qualities. But
in the cooperative testing work among states of the soybean
belt a new strain undergoes a vigorous examination, and
testing before it is released for commercial production.
Consequently, even though new superior selections are being
made each year, a minimum of five years is required to
properly evaluate these before the best can be determined for
seed increase. Another year or two of seed propagation under
close supervision must precede the release of the variety to
farmer-growers.
“Developing improved varieties is a time consuming
process. The Earlyana and Lincoln varieties are excellent
examples. Earlyana was first selected at the Indiana station in
1931 and Lincoln was first selected at Illinois in 1934. Both
of these were approved for release in 1943. The growing
seasons of 1943 and 1944 were reserved for controlled seed
increase and not until 1945 was seed of these two varieties
released for commercial production. Improved varieties
will continue to appear from time to time as the cooperative
breeding and testing work continues.”
Four maps of the state, including the outline of each
county, show: (1) Where soybeans were grown in Ohio (1943
data, each dot represents 2,000 acres for grain). (2) Areas
adapted to the Richland soybean variety. Right-sloping slash
= Early enough to precede winter wheat. xxx = Full season.
(3) Shaded area shows Lincoln adaptation. xxx = Fullseason. (4) Earlyana fits northern Ohio. Right sloping slash
= early enough to precede winter wheat. In the unshaded
area Earlyana matures earlier than necessary even for wheat
seeding. Address: Extension Agronomist, Ohio State Univ.
1996. Carr, Robert B. 1945. When to plant in Mississippi.
Soybean Digest. March. p. 19. [1 ref]
• Summary: “A test to determine the time to plant soybeans
was conducted at the Delta Experiment Station at Stoneville,
Mississippi, in 1943. The experiment included the four
varieties Arksoy, Ogden, Mammoth Yellow, and Magnolia,
planted at 3-week intervals beginning April 3 and continuing
through July 15. Even though the rainfall was below normal
throughout the planting season, there was sufficient moisture
to secure good stands with all varieties at every planting
except the one on July 15. On this date the soil was so dry
that all of the varieties failed to emerge. The growth of the
beans planted April 3 through June 3 was normal, averaging
approximately 29 inches in height. The growth of those
planted June 24 was greatly retarded by the drought of July.

The average height for this date of planting was 21 inches.
The varieties were harvested as they matured. The yield and
other agronomic data and percentage of oil and protein are
given in table 1.
“There was little variation in the yield of Ogden for the
plantings April 3 through June 3. The highest yield of Arksoy
and Mammoth Yellow was obtained when planted May 13.
The yield of Magnolia when planted April 3 and June 24 was
considerably less than when planted April 24 through June
3. The quality of the seed of Ogden and Arksoy was better
on the medium to late plantings than on the earlier plantings.
That of Magnolia was best for the May 13 planting which
matured October 8. Those harvested October 22 were of
slightly inferior quality. The quality of seed of Mammoth
Yellow was better on the early plantings than on the late
plantings.
“The percentage of oil in Ogden was greater in the early
plantings than in the late plantings. In the other varieties
there seemed to be no relationship in the date of planting and
in the content of either the oil or protein.
“These data are in agreement with previous
investigations and indicate that soybeans should be planted
from April 15 to May 15 for the best results.”
A large table, “Dates of planting soybeans: Stoneville,
Missippi,” has 8 columns: Variety, date planted, date mature,
yield (bu/acre), oil (%), protein (%), plant height (inches),
seed quality.
This is a Cooperative investigation between the Bureau
of Plant Industry, Soils, and Agricultural Engineering,
U.S. Department of Agriculture; the U.S. Regional
Soybean Laboratory [Urbana, Illinois]; and the Mississippi
Agricultural Experiment Station. Address: Asst. Agronomist,
Div. of Forage Crops and Diseases, Bureau of Plant Industry,
Soils and Agricultural Engineering, Agricultural Research
Administration, U.S. Dep. of Agriculture.
1997. Combs, O.B. 1945. Freezing vegetables and fruits.
Wisconsin Agricultural Extension Service, Circular No. 357.
16 p. March. See p. 8.
• Summary: The Bansei and Mendota varieties of vegetable
soybeans were adapted to preservation by freezing.
“Harvesting and preparation: Harvest pods when near full
size but still bright green. Wash thoroughly; scald in pods.
Cool, shell, rinse in cold water, and pack without further
heating. Scalding time: 10 minutes in steam or 8 minutes in
boiling water” (p. 8). The pods must be processed as soon
as possible after they are picked, must be frozen rapidly, and
stored at or below 0ºF. Address: Madison, Wisconsin.
1998. Department of Agronomy, Agricultural Experiment
Station of Montana State College. 1945. Varieties of farm
crops for Montana, 1945. Montana Agricultural Experiment
Station, Circular No. 182. 36 p. March. See p. 10-11, 29.
Revision of Circular No. 177 (April 1944). Revised as
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Circular No. 188. March 1947.
• Summary: Pages 10-11 gives the same advice concerning
soybeans as Circular No. 177 (April 1944). Page 29
describes 2 soybean varieties: Minsoy and Early Minnesota
Manchu. Address: Dep. of Agronomy and Soils, Bozeman,
Montana.
1999. Dorchester, C.S. 1945. Seed and seedling characters
in certain varieties of soybeans. J. of the American Society of
Agronomy 37(3):223-32. March.
• Summary: One of the problems [concerning soybean
management] which is attracting much attention is the
choice of varieties. A desirable soybean variety should carry
a high percentage of oil, stand up well, be high yielding
and nonshattering, and should be adapted in maturity to the
locality in which it is to be grown.”
Soybean varieties examined include: Boone, Chief,
Dunfield, Gibson, Earlyana, Habaro, Illini, Kingwa, Lincoln,
Macoupin, Mandarin, Mandell, Midwest, Mingo, Minsoy,
Mt. Carmel, Mukden, OAC, Ontario, Patoka, Peking, Scioto,
Seneca. Wis. Manchu 3, Wis. Manchu 606,
Variables examined include: hilum color and shape, seed
color and shape. Apical leaflet shape, unifoliate leaf shape,
mesocotyl color (purple vs. green), seedling characters,
pubescence color. Address: 1. Assoc. Prof. of Farm Crops,
Farm Crops Subsection, Iowa Agricultural Experiment,
Station, Ames, Iowa.
2000. Soybean Digest. 1945. At Minnesota... Field varieties
found edible. March. p. 25.
• Summary: “Field and edible varieties of soybeans proved
to be about equally desirable in cooking and baking tests
carried out in 1944 at the College of Agriculture, University
of Minnesota.” The soybeans were prepared by the class in
experimental cookery under the supervision of Mrs. L.S.
Leavitt, instructor of the Home Economics Division. Two
field varieties, Ontario and Pagoda, received the highest
scores from all the judges (including 3 students), but Chusei,
Giant Green, Osaya, and Kanro, all “edible” varieties,
received the four highest scores from staff members.
The beans were soaked, pressure cooked, then baked.
To each 3 cups beans in the baking dish was 3/8 teaspoon
dry mustard, 1/8 teaspoon black pepper, 1 teaspoon salt, 2½
teaspoons molasses, 3 ounces diced salt pork, and ½ cup
water in which the beans were cooked. They were baked at
350ºF for about 1½ hours.
2001. Soybean Digest. 1945. Classified ad: Market Street.
March. p. 34.
• Summary: This section contains six ads. (1) “We
offer–Earlyana soybean seed. Certified and special lot for
foundation. Osborn Seed Service, Culver, Indiana.” (2)
“Edible soybeans. Giant Green (germination 77) $4.00
bushel. Freight paid on 2 bushels. George Mitchell, Vineland,

New Jersey.” (3) “For sale–Used steel storage tanks.”
(4) “Soy-Grass cookies–Wheatless, sugarless, alkaline.
The food sensation of the age and last word in nutrition.
3 packages postpaid for $1.00. ViVi-Ta Healthful Foods,
480 E. Main, Rochester, New York.” (5) “Edible soybeans–
Bansei variety, high germination. Quantities up to a car load.
Samples to seed firms only. W.C. Martin, Orville, Ohio.” (6)
“For sale: Funks Delicious Edible Soybeans that have been
carefully rogued for three years. Test 98.67% pure seed.
Raymond E. Roney, Greenfield, Indiana.”
2002. Stoddard, Mary Hoyt. 1945. William Hoyt Stoddard.
Carlinville, Illinois. 6 p. March. Unpublished typescript. 28
cm. [1 ref]
• Summary: Written by W.H. Stoddard’s daughter at the
request of Dr. W.L. Burlison (Head of the Univ. of Illinois
Agronomy Dept.), with handwritten notes added by the
author in 1975, this is a biography of one of the first soybean
pioneers in Illinois.
“A trustworthy public official, a far-sighted pioneer
in better farming methods, and a Christian gentleman,
William Hoyt Stoddard of Carlinville, Illinois, during his
lifetime performed highly valuable services, and at his death
bestowed an inestimable legacy upon his fellow men. True
it is that many who now benefit by his labors are unaware of
their debt to him, and this brief biography is written with the
purpose of giving Mr. Stoddard a portion of the credit rightly
due him, particularly in the field of agriculture.
“William H. Stoddard was a pioneer American of the
finest type, the kind that as a young man sees visions, and
as an old man dreams dreams–the kind of man that during
his maturity steadfastly labors to make his visions become
actual, advantageous experiences so that the people may not
perish, who convinces others of the worthwhile truths he
discovers, and in his dreams catches glimpses of possibilities
far beyond the range of the ordinary man’s thoughts.
“Let us consider his life. William H. Stoddard was
born June 22, 1853 in Waverly, Illinois. His father, S.
Curtis Stoddard was a native of Connecticut who came to
Illinois in 1849. His mother, Harriet Newell Hoyt, was a
native of Vermont, who came to Illinois with her parents in
1839. (The ancestors of each had lived in Connecticut and
in Massachusetts.) In Jacksonville Miss Hoyt established
what was then known as a ‘select school for young ladies’;
in 1842 she moved to Waverly, where she taught country
schools and participated in a literary club which compiled a
monthly manuscript periodical called ‘The Portfolio.’
“S. Curtis Stoddard and Harriet Hoyt [William’s father
and mother] were married in Waverly in 1851. To their union
three children were born, namely: William Hoyt, 1853 [died
Jan. 13, 1942]; Charles Lumas, 1855, who in March, 1945,
resides in Carlinville [he died 1956]; a daughter, who died
when an infant. The family lived simply; they were interested
in books and religion as well as in earning a living. William
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attended school in Waverly until he was eleven years of age.
He was a member and the last survivor of the Wideawake
Club, an organization of small boys whose parents were
supporters of Abraham Lincoln. His great interest in the
events and the personalities of the Civil War is illustrative
of his lifelong interest in local, national, and world affairs.
To his rich storehouse of memory came authors, historians,
editors, Boy and Girl Scouts, representatives of civic groups,
students, and the man on the street, and Mr. Stoddard
generously shared with all.
“In 1865 the Stoddard family moved to a farm of 120
acres on Honey Creek in Brushy Mound Township, 3 miles
south of Carlinville, Macoupin County, Illinois. William
went to the country school and then attended Blackburn
College for one year. During his youth he and his brother
helped their father clear the land, several acres of which now
comprise Lake Carlinville. William took intense pleasure in
collecting the Indian relics left by a tribe that once had winter
camp near the creek, and even today you may drink cold
water from the unfailing spring which for decades untold has
served red men and white.
“After leaving school Mr. Stoddard continued to farm,
in which activity he was much interested throughout his long
and fruitful life of eighty-eight years, although he moved
to Carlinville in 1901. He read widely, he experimented
with new crops, he budded, grafted, and planted trees, he
improved varieties of grains and livestock–all this with
the delightful enthusiasm of the enquiring scientist and
the common sense of the practical farmer. His father and
brother were more nearly content to follow beaten paths in
agricultural practice, while William ventured into new fields
of improvements that gave him great satisfaction and made
it possible for others to enjoy prosperity such as he never
attained.
“William Stoddard deserves special honor and
recognition because he was truly a pioneer among early
growers of soy beans; his greatest contribution to agriculture
is probably his introduction of soybeans in Macoupin
County in the year 1889, and his subsequent advocacy of
this crop by lectures and writing during the next fifteen
years, in particular, and to a lesser degree only when he was
compelled for unavoidable reasons to discontinue farming.
In the late 1870’s and in the 1880’s he had read all the
information obtainable dealing with this unusual plant; in
the East it had been grown successfully on even poor soil,
so Mr. Stoddard, eager to improve his none-too-fertile farm
and at the same time experiment with a new crop in a new
locality, purchased some seed. Where he obtained it is now
uncertain; it probably came from the East, though there is
a slight possibility that it came from Mt. Carmel, Illinois,
where lived another pioneer in soybean growing. It was
about that year or a little later that a physician who owned
farms at Mt. Carmel went to speak at the Macoupin County
Farmers’ Institute, extolling the value of soybeans as a

method of improving thin, worn-out soil so that productivity
would be increased and mortgages, so prevalent during
those years, could thereby be lifted. Of course, there was no
market for soybeans as such at that time, and none appeared
for a number of years. William and C.L. Stoddard heard the
southern Illinois lecturer; while it is probable that William
had grown his first crop before that time, his interest was
doubtless kindled, for he continued his experiments, kept
records, and drew conclusions. His acreage was not very
large, but he had many curious visitors and his results were
conclusive. He was one of the nine men who organized the
Macoupin County Farmer’s Institute, the forerunner of the
Farm Bureau, so it is not surprising that he soon began to
tell and show other progressive farmers the results of his
experiences. He lectured in an interesting manner, going to
many county and district institutes between 1889 and 1905.
At Tiskilwa, Carrollton, Jacksonville, and many other places
he told the characteristics of the different varieties, which he
typed as the Early Dwarf, the Medium Early, and the Late
Mammoth; he had both the black and yellow kinds; he told
how to plant and to harvest the beans; he told their food
values as hay and as meal; for he had tried them on his own
stock and had seen others’ results; he spoke convincingly
of their beneficent effects on the soil. Hundreds heard that
information; consequently more and more people ‘tried a
bushel of seed,’ and the crop eventually secured a foothold
in Illinois. Called upon to give more lectures than he could
afford time and money to attend, and having received
hundreds of inquiries from all over the country so that his
correspondence became burdensome though pleasurable,
in 1899 he had a six-page pamphlet printed by the Enquirer
Printing Establishment in Carlinville:” Continued. Address:
1945: Carlinville, Illinois; 1975: Mrs. Earl Best, 202 Sue St.,
Carlinville, IL 62626.
2003. Andreae, W.A.; Chalmers, E.A.; McFarlane, W.D.
1945. Legume and cereal sprouts as a dietary substitute for
fresh vegetables. Scientific Agriculture (Ottawa) 25(8):50423. April. [14 ref]
• Summary: A detailed description is given of several
methods developed for sprouting cereal and legume seeds in
bulk. Wooden tubs were found best for sprouting soybeans
(Mandarin variety was used), Windsor broad beans, vetch,
and cereals. Recipes for use of the sprouts are given. Served
with tomato sauce or in a salad, parboiled and cooled
soybean sprouts were disliked by more people than liked
them. They were found tough, required too much chewing,
and the flavor was not well liked. Address: Macdonald
College, McGill Univ., Montreal, QUE, Canada.
2004. Associated Seed Growers, Inc. 1945. The Asgrow
grower’s guide. New Haven, Connecticut. 32 p. 23 cm.
• Summary: On the cover, which contains no title or
company name, is a photo showing various vegetables such
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as squash, bell pepper, onion, snap peas, tomatoes, corn,
carrots, etc. Inside the front cover is a planting table–which
does not include soybeans. Spergon is recommended for
seed treatment. The facing page, titled “Asgrow Seeds for
Vegetable Growers” states: “Asgrow Seeds are available
through local dealers and are products of Associated Seed
Growers, Inc., a consolidation of four of America’s oldest but
most progressive seed houses, all founded over 80 years ago
and responsible for much of the improvement in the quality
of vegetables that has taken place since then.”
A table in the middle the same page, titled “Vitamin
content in vegetables,” shows that the soybean is a good
source of vitamin A and an excellent source of vitamins B-1
and B-2. In the section titled “Vegetables for freezing,” at the
bottom of this page, the soybean is not among the ten most
suitable vegetables.
The half-page section titled “Edible soy beans” (p.
5) lists five varieties and the number of days required to
reach the “green-eating stage”: Aoda (110 days), Bansei
(90), Edsoy (90), Giant Green (77), and Hokkaido (98
days). The text begins: “While still a novelty to American
growers, edible or garden soybeans are rapidly finding favor
because of their comparative resistance to drought, disease
and insects. In addition they are of high food value, rich in
vitamins but of low starch content. They are grown and used
similarly to Bush Lima Beans.”
A small photo (p. 5) shows numerous soybeans in their
pods on plants in a field, and a dish of shelled soybeans
with the caption: “Edible Soy Beans–high in food value and
vitamins.”
Two pages near the end, titled “A glimpse of the Asgrow
organization,” show small photos of buildings at Fairfield,
Washington; Milford, Connecticut; Sheboygan, Wisconsin;
St. Anthony, Idaho; Powell, Wyoming; Salinas, California;
Le Roy, New York; Greeley, Colorado; Filer, Idaho; and
Indianapolis, Indiana. Three other larger photos show: (1)
“Asgrow pea seed crops are grown in the high, disease-free
valleys of the Rocky Mountains.” (2) Homestead and seed
barns, Milford, Connecticut. (3) Inside the Asgrow Seed
Laboratory (see p. 14). On the back cover is a wooden bowl
on a table filled with and surrounded by vegetables. The
caption below reads: “Asgrow Seeds, sold through local
dealers, produced by Associated Seed Growers, Inc.”
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
New Haven, Connecticut.
2005. Burkholder, Paul R.; McVeigh, Ilda. 1945. Vitamin
content of some mature and germinated legume seeds. Plant
Physiology 20(2):301-06. April. [11 ref]
• Summary: Gives data for thiamine, riboflavin, pyridoxine,
niacin, pantothenic acid, inositol, vitamin B-C, biotin, and
ascorbic acid in mature dry and freshly sprouted seeds of
Pisum sativum variety Canner King, Phaseolus aureus (the

Mung bean commonly used in chop suey), and 7 varieties
of field type soybeans belonging in the species Soja max.
On a dry weight basis for all seeds tested, niacin, riboflavin,
pantothenic acid, and ascorbic acid increased greatly during
germination. For the soybean varieties only, on average,
ascorbic acid, pyridoxine, and biotin increased significantly,
while thiamin and folic acid decreased slightly.
The soybean varieties are Peking, Manchu, Mukden,
Lincoln, Dunfield, Illini, and Anwei.
Note: This is the earliest document seen (May 2009) that
mentions the Anwei soybean variety. Anwei came from the
La Choy Co. in Ohio, according to Morse (1948). Address:
Osborn Botanical Lab., Yale Univ., New Haven, Connecticut.
2006. Morse, William J.; Cartter, J.L.; Probst, A.H.;
Williams, L.F.; Saboe, L.C.; Heuskinveld, D.; Collins, F.I.;
Kroeber, O.A.; Kalton, R.R.; Feaster, C.V.; Geeseman,
G.E.; Lawrence, R.E. comps. 1945. Results of the
Cooperative Uniform Soybean Tests, 1944: Part I. North
Central States. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 125. April. 95 p. Not for
publication. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1944%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research
Administration. Bureau of Plant Industry, Soils, and
Agricultural Engineering, Division of Forage Crops and
Diseases, cooperating with State Agricultural Experiment
Stations.”
Contents: Introduction. Cooperation. Location of
Uniform Tests. Map of North Central region. Methods.
Uniform Test, Group 0. Uniform Test, Group I. Uniform
Test, Group II. Uniform Test, Group III. Uniform Test,
Group IV. Preliminary Uniform Test, Group IV. Effect of
location on composition.
The section titled “Cooperating agencies and personnel
for the North Central Region” (p. 2-3) includes: Bureau of
Plant Industry and Soils, and Agricultural Engineering (their
Cooperators are the authors of this report). Illinois Agric.
Exp. Station, Agronomy Dep.: W.L. Burlison and C.M.
Woodworth. Iowa Agric. Exp. Station, Farm Crops Dep.:
I.J. Johnson. Kansas Agric. Exp. Station, Agronomy Dep.:
J.W. Zahnley. Michigan Agric. Exp. Station, Agronomy
Dep.: Leyton V. Nelson. Minnesota Agric. Exp. Station,
Agronomy Dep.: A.C. Arney, [Jean Lambert]. Missouri
Agric. Exp. Station, Farm Crops Dep.: W.C. Etheridge, B.M.
King. Nebraska Agric. Exp. Station, Agronomy Dep.: T.A.
Kiesselbach. North Dakota Agric. Exp. Station, Agronomy
Dep.: T.E. Stoa. Ohio Agric. Exp. Station, Agronomy Dep.:
R.D. Lewis. Purdue Agric. Exp. Station [Indiana], Agronomy
Dep.: G.H. Cutler. South Dakota Agric. Exp. Station,
Agronomy Dep.: E.L. Erickson. Wisconsin Agric. Exp.
Station, Agronomy Dep.: J.H. Torrie.
The map shows that the test sites range from Park River,
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North Dakota on the far northwest, to Thayer, Kansas on
the far southwest, to Sikeston, Missouri on the far south, to
Blacksburg, Virginia on the far southeast, to Strongsville,
Ohio on the far northeast.
“The Group 0 Test (p. 7) consisted of twelve named
varieties: Early White Eyebrow, Goldsoy, Kabott, Kagon,
Mandarin (Ottawa), Minsoy, Montreal Manchu, Norsoy,
Flambeau, Ontario (from New York), Pagoda, Wisconsin
Mandarin. A table gives the source or originating agency, and
origin of each.
“The Group I Test (p. 22) consisted of seven named
varieties, two U.S.D.A. plant introductions, and seven
selections from hybrids.” A table shows the names and
origins of these varieties. The named varieties are: Earlyana,
Habaro, Manchukota, Mandarin (Ottawa), Ontario, Wis.
Manchu 3, Wis. Manchu 606, F.C.31596 [F.C. = Forage
Crops and Diseases, Bureau of Plant Industry].
Group II named varieties (p. 37) are: Dunfield, Earlyana,
Harman, Illini, Lincoln, Mingo, Mukden, Richland, Wis.
Manchu 3. Group III named varieties (p. 59) are: Chief,
Dunfield, Illini, Lincoln, Patoka, Viking.
Group IV named varieties (p. 78) are: Boone, Chief,
Gibson, Macoupin, Patoka.
Note: This is the earliest document seen (Sept. 2004)
that mentions the soybean variety Harman. Address: 1.
Principal Agronomist; 2. Senior Agronomist; 3. Associate
Agronomist. All: Div. of Forage Crops and Diseases, Bureau
of Plant Industry, Soils, and Agricultural Engineering,
Agricultural Research Administration, USDA.
2007. Soybean Digest. 1945. I.C. Bradley–Pioneer processor.
May. p. 15.
• Summary: A good biography of I.C. (Clark) Bradley,
a pioneer soybean crusher; a portrait photo shows Clark
Bradley. “At the close of the first world war he was
processing linseed, corn germ and mustard seed with a small
outfit at Chicago Heights. Some agriculturists who were also
soybean enthusiasts approached his firm to suggest that it
try processing soybeans. Soybeans were then an Illinois hay
crop but these men believed the miracle bean would have
a much more substantial future if processors would lend a
hand.
“Those early soybeaners must have been persuasive,
for the Chicago Heights Oil Manufacturing Co. agreed to
some experimental processing and an attempt at developing
a market for soy products. The firm had both Anderson
expellers and hydraulic equipment. They put Bradley in
charge of the soybean promotion...
“Clark prepared for an experimental processing in
the fall of 1919, only to see practically all the soybeans
harvested that year sold for seed. He was able to secure a few
sorry looking beans that nobody else wanted. From these he
obtained a few drums of oil as sorry looking as the beans.
But he had learned something about the drying, the grinding

and the use of the Anderson equipment, and that whetted his
interest.
“Growers assured him there would be plenty of
soybeans for milling operations the fall following. But the
demand remained good and the entire 1920 crop again went
for seed. So Bradley bought 10 carloads of North Carolina
and Virginia beans, of the Mammoth Yellow variety. With
these and what soybeans he could pick up locally, he was
able to begin operations.
“Soon he was disposing of the first tank car of native
soybean oil ever sold in Chicago. During 1921, 1922
and 1923 enough soybeans became available to permit
processing in a small way on both the Anderson expellers
and the hydraulic presses... Several tank cars of soybean oil
had been produced and marketed through Otto Eisenschiml’s
Scientific Oil Compounding Co. And several hundred tons of
soybean oil meal also had been produced.
“But the oil meal? Let Bradley tell about sales resistance
back in 1921-22: ‘We begged, coaxed and forced feeders
to try it. We hauled meal all over the state and gave feeders
a bag or two to try. We sent meal to experiment stations,
exhibited the meal at state and county fairs in Illinois and
Indiana. We made soy flour, sent samples to bakeries, got
a wheat flour mill to blend soy flour with wheat flour and
distributed five-pound bags to hundreds of grocery stores
where we could get permission to leave it.’
“In 1924 Funk Bros. Seed Co. of Bloomington, Ill.,
bought the Chicago Heights plant and Bradley went with it
to Bloomington... When he induced H.G. Atwood, president
of the American Milling Co., at Peoria, to buy Funk’s entire
output of oil meal another big forward step had been taken in
establishing a market.”
Prior to 1928 U.S. “farmers still hesitated to plant the
[soybean] acreage that would place soybean processing on
a firm basis. They feared that once the demand for seed had
been met, the price would go down. Then the ‘Peoria plan’
was evolved when Atwood, Funk, and the Grange League
Federation agreed that they would buy all the 1928 crop
of soybeans produced from 50,000 acres at a guaranteed
price of $1.35 a bushel. The ‘Peoria plan’ was an enormous
factor in pushing Illinois to the front in soybean production.
‘Undoubtedly this advanced the progress of soybeans many
years,’ Bradley believes.”
“Later Bradley was sent to Taylorville, Illinois, to
establish a processing plant for Funk. When American
Milling Co. merged with Wayne Feed Co., to become Allied
Mills, Inc., they purchased the Taylorville plant, retaining
Bradley as its manager, a post he had held for the past 15
years. Last year the Taylorville mill was destroyed by fire,
but a modern new solvent extraction plant is rising in its
place.” Today Bradley is manager of that plant in Taylorville,
Illinois.
2008. Dimmock, F. 1945. Soybean growing in Canada.
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Soybean Digest. June. p. 8-9.
• Summary: Canadian soybean production has more than
quadrupled in 4 years. The soybean was the first grown in
trial plots at Guelph, Ontario, in 1895. It was largely lost
sight of during the next 30 years.
“According to official statistics the soybean crop in
Canada totalled approximately 45,000 acres in 1944, of
which 44,700 acres were grown in Ontario... Only last year
one of the finest and most up-to-date processing plants on
the whole continent was put into operation, and is capable of
handling 3 million bushels of soybeans annually.”
“Of the varieties grown at present, Mandarin (Ottawa),
and A.K. (Harrow) are the most widely used. Mandarin
(Ottawa) is early maturing and possesses many other
excellent characteristics, among them being the ability to
yield well, high resistance to lodging, and good plant type.
A.K. (Harrow) is later in maturity, higher-yielding and
produces seed of excellent quality. Both are selections which
have been developed as the result of the breeding program
conducted by the Dominion Department of Agriculture.
Other popular varieties are O.A.C. No. 211 and Manchu.
More recently new varieties made available through breeding
work in the Dominion are Pagoda, Goldsoy, Kabott, Capital
and Harmann.”
In Canada, the stage is now set for an expansion of
soybean production. High yielding, well adapted varieties are
available and good market facilities have been provided.
Note: This is the earliest document seen (Oct. 2013) that
mentions the soybean variety Capital. Address: In Charge,
Soybean Breeding Work, Central Experimental Farm,
Ottawa.
2009. Gattoni, Luis A. 1945. Frijol soya [Soybeans].
Honduras Agricola No. 8. p. 5-7. June. English-language
summary in Soybean Digest, March 1946, p. 29. [Spa]
• Summary: The diet of the people of the tropical countries
of America is composed almost exclusively of rice, bananas,
corn, and beans. The author believes that the ideal daily
diet consists of daily consumption of 1 pound of meat and
a half liter of milk. However since the people cannot afford
such a diet, especially with the rapid population growth, Mr.
Gattoni believes that these countries are faced with a postwar
nutrition crisis.
As a partial solution, he recommends that they produce
soybeans on a large scale, both to be consumed as whole
soybeans, and to be made into oil and flour. He proposes
that the schools, radio, movies, conferences, etc. be used as
mediums for educating the people about soybean production.
He points out that soybeans can be cultivated satisfactorily
in areas where corn, beans, and peanuts are grown. In
Honduras, the best soil and climate for the crop exists in the
tropical zone of the coast. Some interesting experiments with
adapted varieties are being conducted at the Pan American
agricultural school of El Zamorano.

In the area of La Lima in the department of Cortés (a
“county” in northwest Honduras), according to a report
of the Office of the Institute of Inter-American Affairs, 9
soybean varieties have been tested (see USDA Farmer’s
Bulletin 1520 of 1939). “In the Experimental Grains
department of the Institute of Inter-American Affairs at
Toncontín, Comayagua (35 miles northwest of Tegucigalpa),
and Danlí (45 miles east of Tegucigalpa), the following
edible yellow varieties were sown, besides some forage
types: Mammoth Yellow, Bansei, Funk Delicious.” Yields
were good when the soybeans were inoculated.
In Santa Ana, Wallace Farm, Costa Rica, 11 varieties
(Fuji, Hahto, Hakute, Gogun [Jogun], Kanro, Kura, Sato)
were tested. Seed yields ranged from a high of 3,186 lb/acre
(53.1 bu/acre) for Hahto No. 20, down to 868 lb/acre for
Hakute.
On May 15 the following varieties were planted at
Toncontin: Ogden, Arksoy, Ralsoy, Volstate, Cherokee,
Delsoy, Tastee, Hahto, Rokusun, Aoda, and Woods Yellow.
The author then discusses soybean cultivation, soils,
bacteria that fertilize the plants, planting, harvest, and yield.
He concludes: “Note: The National Commission on Food
and Agriculture encourages all people interested in soybean
cultivation to apply to them, indicating the quantity of seed
that they wish to cultivate so that, for one-time trials to find
the best-yielding and most useful varieties in Honduras, we
can tell how much we need for planting in September, which
is the most appropriate time for its cultivation.”
Photos (black and white) show: (1) An experimental
plot of inoculated soybeans cultivated at the Central Project
of Toncontin [near Tegucigalpa]. The development and
yield have been satisfactory. (2) The same soybean varieties
planted in the same soil but without inoculation; the results
are noticeably inferior.
Note 1. This is the earliest document seen (Jan. 2011)
concerning soybeans in Honduras, or the cultivation of
soybeans in Honduras. This document contains the earliest
date seen for soybeans in Honduras, or the cultivation of
soybeans in Honduras (May 1945). The source of these
soybeans is unknown. It seems likely (but not certain) that
the soybeans described in this paper were planted in Sept.
1944.
Note 2. This is the earliest document seen (June 2013)
that mentions the soybean variety Delsoy. Note: It seems
like there must be an earlier record announcing this variety
in the USA. Address: Ingeniero Agronomo del Instituto de
Asuntos Inter-Americanos (Inst. of Inter-American Affairs),
Honduras.
2010. Probst, A.H.; Cutler, G.H. 1945. Indiana soybean
variety tests, 1938-44. Indiana (Purdue) Agricultural
Experiment Station, Mimeo No. 2. June. 6 p. [7 ref]
• Summary: On the cover is an outline map of Indiana
showing the 9 locations, fairly representative of the
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soybean growing conditions in Indiana, where the tests
were conducted. They are (from north to south): LaGrange,
Wanatah, Bluffton, Lafayette, Greenfield, North Vernon,
Wheatland, and Mt. Vernon.
Contents: Introduction (short). Locations (nine).
Methods: Testing procedures, yields, lodging, seed quality,
chemical analysis. Results. Variety recommendations:
Earlyana, Richland, Wisconsin Manchu, Lincoln, Dunfield,
Illini, Mukden, Mingo, Patoka, Chief, Kingwa, Macoupin,
Boone.
At the end of this typewritten document is the following
list of references:
Soybeans in Indiana–Ext. Bul. 231. 1944.
Earlyana, An Early Soybean for Northern Indiana. Cir.
286, 1943.
Gibson and Patoka Soybeans–Cir. 270, 1942.
Lincoln–A new Midseason Variety of Soybean well
adapted for Central Indiana Agron. Mimeo. 42. 1944.
Are Soybeans A Menace to Soil Improvement? Agron.
Mimeo. 48.
Soybean Planting Rates and How Widths–Mimeo. 54.
1944.
Late Planting of Corn and Soybeans.–Mimeo. 56.
Address: Assoc. Agronomist, Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Agricultural Research Administration,
U.S.D.A., and Asst. Chief in Agronomy, Purdue Univ. Agric.
Exp. Station, respectively; Lafayette, Indiana; in cooperation
with the U.S. Regional Soybean Lab.
2011. Kramer, Amihud; Mahoney, C.H.; Stephenson,
E.; Marks, A.L. 1945. Chemical and nutritional studies
of canned vegetable soybeans. Maryland Agricultural
Experiment Station, Bulletin No. A39. p. 67-86. July. [33 ref]
• Summary: Contents: Introduction. Review of literature.
Methods and results: Nutritive values, effect of variety
and length of storage, effect of stage of maturity, effect
of blanching and processing, loss of nutrients from beans
into the liquid. Gelling of canned soybean liquor: Identity
of the gel-forming substance, prevention of gel formation.
Discussion: Nutritive value, gelling of the liquor, comparison
of nutritive value and quality. Summary.
“The canning of vegetable soybeans in this country is
relatively new, although field types of soybeans have been
grown for years as industrial sources of oil, plastics, and
protein flours... Soybeans in both the green and mature
stages are rich in fat... An average serving (100 grams) of
green soybeans would supply over one-fourth of the day’s
requirements of calcium for an adult.”
The varieties used in this study were Willomi, Emperor,
Bansei and Giant Green. All samples were prepared by
Dr. E.P. Walls. The soybeans were harvested as nearly as
possible at the optimum state of maturity, “when the lower
leaves of the soybean plants first begin to turn yellow and

there is an occasional yellow bean among the green ones.”
“When soybeans are harvested at the optimum stage of
maturity for canning as a green vegetable, the canned
product contains the highest quantities of protein, fat,
ascorbic acid, and carotene.”
“The gel-forming substance in the liquor of canned
soybeans was found to be a gum, composed largely of
pentoses, hexoses and uronic acids. The gel forms gradually
in the canned product. The degree of gelling is affected
by variety and maturity of the raw product, the fill, and
the length of blanching time. Calcium or magnesium salts
prevent formation, but in the quantities used in these studies
they may have a detrimental effect on flavor and texture of
the canned product.” Address: Maryland.
2012. Portères, Roland. 1945. Introduction du Soja dans
l’alimentation des populations indigènes de la région
forestière de la Guinée française [Introduction of the soybean
to the diet of the native people in the forested region of
French Guinea]. Agriculture (France) No. 57. p. 62-63. July.
[Fre]
• Summary: Contents: The need to introduce soya into the
indigenous diet. The difficulties of cooking soya. Varieties
of soya that are easier to cook: Size and form of the seed,
characteristics of the seed coat. Soaking, washing, and
cooking. Cooking by the indigenous people. Difficulties
of improving the indigenous diet by using soya. Favorable
seasons for the entry of soya into the diet.
In the forested region of French Guinea (Guinée) (as
well as in the western part of the Ivory Coast) the diet is rich
in cellulose (from various greens and roots), starch (rice,
starchy roots and tubers), and oils (such as palm oil), but
is deeply deficient in protein. Protein could be furnished
by meat, fish, or the seeds of legumes. As for meat from
domesticated animals, we can calculate that in the area in
and around Macenta (Cercle de Macenta) [a forested area
in southeast Guinea] no more than 10 kg are available per
person per year. The Tomas and the N’Guerzés people are not
active hunters. They do only a little trapping and from that
get only a little game (squirrels, rats, birds). They also fish
very little.
In a village of 1,000 inhabitants like that of Seredou
[in French Guinea, where there is a French agricultural
experiment station], possessed of few flocks or herds, the
supply of protein foods is represented annually by 2 kg of
domestic meat, 2 kg of meat from wild game, and 1 kg of
fish–or only 5 kg per person per year. The production of
leguminous seeds (niébés [niebes, Niebe, niebes, cowpeas,
Vigna unguiculata], peanuts {arachides}, voandzou
[voandzeia, Bambara groundnut], and haricot beans) is
estimated at 5-6 tonnes.
Among vegetable proteins, there are great differences.
Research on the utilization of plant proteins by human beings
shows that the protein of the soybean (la graine de soja)
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is most efficiently used. Moreover, the richness of soya in
protein (40%) and oils (18-20%), its good digestibility, and
its easy and rapid production, make the popularization of its
cultivation a pressing necessity.
However, the indigenous people do not know how to
cook soya, and it can be difficult to cook. The author has
examined the difficulties encountered and has developed a
process of easy cooking applicable to the indigenous people
and a classification of the varieties according to the ease
with which they can be cooked. Varieties of whole soybeans
which are easier to cook have the following characteristics:
Form: Round, not ovoid or ellipsoid. Size: Large. Brilliance
of the seed coat: Dull, not shiny. Hilum color (Tégument au
polê embryonnaire): Dark. Volume after soaking in water for
24 hours: Swells to 2-3 times its previous size. Separation of
seed coat during cooking: Good and easy. Separation of seed
coat after 24 hours of soaking: Good and easy.
The soybean varieties recognized as easy or rather easy
to cook at Seredou are: Mammoth Yellow, Manchurian
Yellow, Haberlandt, Tokyo black dwarf, Virginia
black, Wood’s, Manchu, Ile-de-France, Hei-Tan-Black,
Mandchourie green, Seredou 265, Seredou 266, Kamianetz
I, II, and III, Mandarin, Kurome Osaya, Early Japan (Hâtif
du Japon), Messine, O Yachi, Washington 36.903, Ota San,
Jaune de Cracovie.
After practical trials at Seredou in 1940, the following
process was adopted using local water of pH 5.5. 1.
Soaking–Wash the soybean seeds quickly then let them soak
in water at ambient temperature for 12-24 hours. Pour off
the soak water and do a second rapid washing. 2. Cooking–
Toss the soybeans into boiling water. Return to a boil, then
cook at a light boil. Keep the pot covered during cooking. If
you must add water during cooking, add only boiling water.
Cooking time should be 2½ hours for large seeds, 3 hours for
medium-sized seeds, and 3½ hours for small seeds.
The indigenous people do not cook their beans in this
way at all; in fact they believe that the longer you cook
beans, the harder they become. But at Seredou several
indigenous people have learned the correct method of
cooking and they like soya. In other areas (Macenta,
Kissidougou, Yombiro), those who have tasted cooked
soybeans like them very much, better than haricot beans.
The best time to introduce soya in the local diet is in the
months before the rice is harvested especially June and July.
Add salt only at the end of cooking and then the beans cook
for a few more minutes.
Note: This is the earliest document seen (March 2019)
concerning soybeans in French Guinea (renamed Guinea
in 1958), or the cultivation of soybeans in French Guinea.
Address: Ingénieur Agricole et d’Agronomie coloniale.
Licencié ès-sciences.
2013. Soybean Digest. 1945. 71 Wisconsin counties know
“Soybean” Briggs. July. p. 7.

•

Summary: A full-page article. “Among the earliest of
soybean enthusiasts is George M. Briggs, agronomist at the
University of Wisconsin.
“His interest in soybeans began when he was county
agent in Burnett County, Wisconsin, 25 or more years ago.
He has kept up this interest to such an extent that he is
familiarly known as ‘Soybean’ Briggs to farmers throughout
Wisconsin and soybean growers everywhere. “When
Briggs became an extension specialist at the University
of Wisconsin he was asked to continue his soybean work
because of the interest he had been taking in the crop while
serving as a county agent. From 1920 to 1923 he established
soybean plots in 40 counties of Wisconsin–just to familiarize
farmers with the crop.
“Over the years he has been interested in testing out the
various varieties for seed and forage in all the counties of
the state and he has about succeeded with that ambition. To
do this he has had variety plots in 10 to 15 counties for each
of the many years he has been an extension specialist at the
university.
“While extension workers ordinarily do not feel that
they have any official responsibility with breeding programs,
Briggs has repeatedly been on committees which have had
to do with selection and breeding of soybeans and has had
a very definite part in the improvement of varieties that are
now standard in Wisconsin. Part of his work has been the
evaluation, in cooperation with others, of certain varieties.
This work has helped purify and develop seed lots from the
varieties that are most desirable for Wisconsin, including
Mandarin 507, Manchu 606, Manchu 3, and the improved
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strain of Mukden.
“The Wisconsin crop specialist helped initiate the plan
of growing, when other high protein feeds were not readily
available, one acre of soybeans for each four head of dairy
cattle.
“Briggs has been Wisconsin’s delegate to national
meetings of soybean enthusiasts and helped to organize
the American Soybean Association. He was president of
the association in 1923, and one of its directors for several
years. Two meetings of the association have been held at the
University of Wisconsin, one in 1923 and the other in 1940.
“Briggs sees soybeans as a pinch-hitter crop when good
hay and concentrates are scarce.”
A portrait photo at the top of the article shows George
M. Briggs.
2014. Parker, M.W.; Hendricks, S.B.; Borthwick, H.A.;
Scully, N.J. 1945. Action spectrum for the photoperiodic
control of floral initiation in Biloxi soybean. Science
102(2641):152-55. Aug. 10. [1 ref]
• Summary: “The effectiveness of light applied to Biloxi
soybean leaves during the middle of the dark period to
prevent floral initiation has been determined at various
wavelengths. The results of such determinations constitute
the action spectrum from which knowledge is obtained about
photoreactions of unknown compounds that regulate floral
development.
“Biloxi soybean forms flower primordia at all actively
growing buds when the entire plant or a single leaflet is
subjected to a minimum dark period of 10.5 hours for two
or more daily cycles. These dark periods must be continuous
because interruptions as brief as 30 seconds with about
15 foot-candles of light prevent the formation of flower
primordia, even though the photoperiod is favorable. Dark
periods much longer than the minimum can also be made
photoperiodically ineffective by brief periods of illumination
provided none of the resulting dark periods exceeds 10.5
hours.” Address: Bureau of Plant Industry, Soil, and
Agricultural Engineering, ARS, USDA, Beltsville, Maryland.
2015. Krober, Orland A.; Collins, F.I.; Demlow, Marie
J. 1945. Sampling soybeans for analysis. Oil and Soap
22(8):194-196. Aug. [6 ref]
• Summary: It was early recognized “that accuracy
of sampling is largely determined by sample size and
uniformity of material sampled, the more homogeneous the
material, the smaller the sample may be.”
The authors sample two varieties of soybeans: Mandarin
and Lincoln. They found that 30-gram samples of mixtures
of soybeans differ significantly in oil and nitrogen content
indicating the need for larger samples. Address: U.S.
Regional Soybean Lab., Urbana, Illinois.
2016. Morse, William J.; Cartter, Jackson L.; Henson, Paul

R.; Carr, Robert B.; Bounds, Frances E. comps. 1945 Results
of the Cooperative Uniform Soybean Tests: Part II. Southern
States–1944. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 124? Aug. 135 p.
Undated. https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/44soybook.pdf
• Summary: This document is typewritten. The title page
is missing on the copy archived by USDA-ARS, so we are
unable to give the valuable information it contains, especially
the RSLM number and date the report was released.
However we can infer the following from the reports before
and after it.
At the top of the title page is written:
“U.S. Regional Soybean Laboratory
“Urbana, Illinois.”
Below the title is written:
“United States Department of Agriculture
“Agricultural Research Administration
“Bureau of Plant Industry, Soils, and Agricultural
Engineering
“Division of Forage Crops and Diseases
“cooperating with
“State Agricultural Experiment Stations.
Contents: Introduction. Cooperation. Location of
uniform tests. Map of southern region. Methods. Uniform
Test, Group IV. Uniform Test, Group V, Upper South.
Uniform Test, Group V. Lower South. Uniform Test, Group
VI, Upper South. Uniform Test, Group VI. Lower South.
Uniform dates of planting tests.
“Introduction: The increased demand for vegetable
oils because of wartime needs resulted in the expansion of
the program of the U.S. Regional Soybean Laboratory at
Urbana, Illinois, to include 12 Southern States. The states
comprising the southern section are Alabama, Arkansas,
Florida, Georgia, Louisiana, Mississippi, North Carolina,
Oklahoma, South Carolina, Tennessee, Texas, and Virginia.
Headquarters for the southern section are located at the Delta
Experiment Station, Stoneville, Mississippi.
“The most important objective of the Regional program
is the development of superior varieties of soybeans for
industrial purposes for the South. An essential part of this
objective is the evaluation of existing southern strains and
varieties of soybeans in Uniform Variety Tests. Since 1936,
the Regional Soybean Laboratory has been conducting tests
composed of groups of varieties and strains of soybeans
classified according to maturity in the North Central States.
At the time of the inauguration of the southern program, four
such uniform variety groups were being tested. The Uniform
Variety Test, Group I, contains the short season varieties
adapted to the northern tier of states in the North Central
Region. The seasonal requirements of Group II, III, and IV,
are progressively longer. In keeping with this classification,
the southern soybean varieties were tentatively divided into
two Uniform Variety Tests, Groups V and VI.
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The Uniform Variety Test, Group V, includes varieties
which normally mature in late September and early October
over much of the South. Group VI contains the later
maturing strains. The varieties, Arksoy, Ralsoy, Ogden,
and others are typical of the maturity of Group V, while
Mammoth Yellow, Mamloxi, and Biloxi are typical strains
of Group VI. In addition to these two Uniform Variety Tests,
Group IV composed of varieties of the approximate maturity
of Macoupin, were grown at a number of locations in the
northern and northwestern part of this region.
“In addition to the Uniform Variety Tests, five Dates
of Planting Tests were conducted at various points over the
South. It is important to know the effect of date of planting
not only on yield of soybeans, but also on the chemical
composition of the seed. Relatively wide differences in the
chemical composition and yield due to variations in rainfall,
temperature, and time of planting, have been reported in the
North Central States. The long growing season in the South
coupled with the wide variations in rainfall and temperature
in different sections of the 12 Southern States are factors
which must be fully evaluated in order to successfully
expand the production of soybeans in the South.
“Average results, both agronomic and chemical, of the
Uniform Variety Tests, Groups IV, V, and VI, and the Dates
of Planting Tests for the 1943 season are herein reported. The
location of the Uniform Variety and Dates of Planting Tests
are shown in Figure 1.”
Page 3: Cooperating agencies and personnel for the
Southern States, begins:
“Bureau of Plant Industry, Soils, and Agricultural
Engineering, Division of Forage Crops and Diseases:
William J. Morse, Jackson L. Cartter, Paul R. Henson,
Robert B. Carr, C. Roy Adair, Edgar E. Hartwig, George E.
Ritchey, S.L. Stephens, T.F. Akers, T.L. Moore, and E. E.
McGee.
“Alabama Agricultural Experiment Station Agronomy
Department: H.R. Albrecht
“Arkansas Agricultural Experiment Station Agronomy
Department: C.K. McClelland
“Florida Agricultural Experiment Station Agronomy
Department: George E. Ritchey
“Georgia Agricultural Experiment Station Agronomy
Department: U.R. Gore Louisiana Agricultural Experiment
Station Agronomy Department: J.P. Gray
Pages 4-5: Location of cooperative nurseries and
cooperators.
Page 6: Map of southern states (divided by a curving
line into Upper South and Lower South) showing location
of cooperative uniform tests, 1943, A small circle indicates
Uniform variety tests. A + indicates Uniform dates of
planting tests.
Page 7: Methods: Tells how the following are measured:
Yields. Chemical composition. Lodging. Shattering. Height
(of plants). Maturity. Seed quality (rated from 1 to 5).

Statistical analysis (by analysis of variance). Address: 1.
Principal Agronomist; 2. Senior Agronomist; 3. Agronomist;
4. Asst. Agronomist; 5. Agent: All: Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Agricultural Research Administration, U.S.D.A.
2017. Scott, W.M. 1945. Soybeans to the rescue: In 1908 and
in 1945. One of the South’s old soybean men harvested his
first crop with a cane knife. Soybean Digest. Aug. p. 11.
• Summary: “My interest in soybeans started in 1908 when
the cotton boll weevil first made its appearance in this
territory in its invasion east and north across the Cottonbelt.
Like most farmers I had to look to other crops, with a
resulting change in my farming operations. I went to oats
and lespedeza hay, corn and soybeans, cattle and hogs. This
reduced my cotton acreage about half. Naturally, this was a
drastic change. It took several years to accomplish...
“I had planted soybeans long enough to know their value
as a soil building crop, and had found them better than peas.
So I increased my soybean acreage, planting some broadcast
for hay, and some in rows to be harvested for seed.
“As the years went on more people became interested,
among them our local cotton oil mill, so in 1910 I harvested
enough Mammoth Yellow soybeans for the oil mill to crush
and get a tank of oil. They in turn gave me the oil meal
which was fed to cattle, hogs and a small amount to mules.
“Since this was before the day of any type of harvester,
that I knew of at any rate, I harvested these beans by cutting
them with a cane knife and beat them over a small mesh wire
stretched across a wagon bed. Primitive, yes, but we got the
beans. At that time labor was plentiful and cheap. I believe
it was in 1912 that I bought a row harvester that beat the
beans off the stalk as you drove the team along, an awkward,
ungainly thing, but an improvement on the wagon.”
“I have found that at present the Ogden, Ralsoy and
Macoupin” give the best results for early maturing beans.
Photos show: (1) A field of Ogdens that yielded 40 bushels/
acre. (2) Ralsoys in full bloom, 15 July 1945. Address:
Tallulah, Louisiana.
2018. Henson, Paul R. 1945. Southern soybean program
at the U.S. Regional Soybean Laboratory. Soybean Digest.
Sept. p. 47, 60.
• Summary: “Southern farmers, until in recent years, have
harvested a very low percentage of their total soybean
acreage for seed. As late as 1941, only 15.5 percent of the
total soybean acreage in 11 southern states was combined.
“While the percentage of total southern acreage of
soybeans harvested as an oil crop has more than doubled
in recent years, the major portion is still utilized for other
purposes. The failure of present varieties to produce
satisfactory yields of seed consistently has been in part
responsible for the small acreage of oil beans.
“The greatly increased demand for vegetable oils
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because of wartime needs resulted in the expansion of the
research facilities of the U.S. Regional Soybean Laboratory
during the winter of 1942-43 to include in the cooperative
soybean program the 12 southern states along with the
original 12 states of the North Central region.
“Principal Objective: One of the principal objectives of
the Southern Program is the development of adapted, higher
yielding varieties of soybeans for industrial uses. New strains
must be not only higher yielding, but resistant to shattering,
lodging and disease, and have a content of oil and protein
most desirable for industrial utilization. The average yields
of the area of 11.1, 13.4, 9.9, and 12.6 bushels per acre for
the 4 years, 1941-44 respectively, are entirely too low for
economic production of oil beans. The tendency of most
of the present varieties to shatter as the beans mature or
immediately thereafter is partly responsible for lower yields
over much of the region. During the long growing season
such diseases as bacterial pustule, bacterial blight, southern
blight, pod and stem blight, and many others are serious
factors in reducing yields of soybeans over the region. These
are the main factors which must be overcome to produce
superior strains for southern conditions.
“Large numbers of new strains resulting from crosses
and plant selections are being tested, or are under observation
at many of the southern experiment stations. Attempts to
combine the high yields and chemical composition of the
northern varieties with adapted late maturing southern
strains appear promising. Several F4 and F5 strains, from
crosses between Arksoy and Dunfield, Chief and Arksoy,
and others made by L.F. Williams at the U.S. Regional
Soybean Laboratory at Urbana, have many of the desired
characteristics. Very promising material is coming out of a
large number of crosses by J.A. Rigney and E.E. Hartwig,
in the cooperative program at the North Carolina station. In
addition to the crossing program, introductions and plant
selections in large numbers are being tested for superiority.
It is reasonable to expect that from all of this material, some
new strains of soybeans will soon be available, fully capable
of filling the needs of the South for an oil bean.
“One special project of the breeding program at the
Delta Station is the development of a variety that will
produce high yields of good quality seed, maturing in late
August or early September. The cotton farmers, in particular,
desire a variety that will mature before cotton is ready for
picking. Varieties such as Macoupin, Patoka, and Gibson will
mature at this time, but produce seed of very low quality.
“Many early maturing plants having good to high seed
quality have been found in some crosses between northern
and southern varieties. To advance this material as rapidly as
possible an extra generation is being obtained of these strains
by planting them at Weslaco, Texas, in mid-September
for late December harvest. Satisfactory yields have been
obtained on approximately 600 selections, including strains
of early maturity for Texas and Oklahoma.

“The main breeding program, however, is concerned
with the development of later maturing varieties, as it is
fully expected that the highest yielding soybean varieties
for the South will be those of late maturity. At the present
time we have very few late maturing varieties of commercial
importance capable of fully utilizing the long growing season
for the production of soybeans. Diseases, in particular, may
build up to epidemic proportions, causing serious defoliation
if not death to the plant at the critical period of seed setting
and seed development. Yields of 50 bushels per acre on
fertile soil should not be exceptional when fully adapted,
late-maturing soybean varieties, resistant to diseases, are
developed.
“Pathologists of the region have helped in evaluating
varieties and strains of soybeans with respect to disease
resistance, and the information thus provided is being used
in the breeding program. However, with the increase in
number and destructiveness of soybean diseases during the
last few years, the disease problem has become urgent. The
development of the new soybean disease program of the
Bureau of Plant Industry, Soils, and Agricultural Engineering
of the United States Department of Agriculture, is expected
to greatly facilitate the breeding of disease resistant strains of
soybeans.
“Evaluating Varieties: An essential part of the soybean
breeding program is the thorough evaluating of existing
varieties and strains of soybeans. For this purpose a series of
uniform nurseries have been established to evaluate the new
and improved soybean strains developed by the Laboratory
in comparison with the commercial varieties now being
grown. In the regional grouping of these varieties according
to maturity, the southern strains are entered in progressively
later maturing groups designated Groups V, VI, VII, and
VIII. At the present time there are very few strains of proper
maturity for Group V, so particular effort is being made
to, secure superior selections for the northern part of the
southern region where strains of this maturity are needed.
“Testing soybean varieties on a regional basis
began in 1943. An excellent picture of the good and bad
characteristics of the varieties is taking form in that results
include yield, lodging, plant height, seed quality, disease
resistance, shattering resistance, and chemical composition
for each variety at many locations. In planning the tests each
year, varieties showing little promise are dropped while new
ones are added. New strains are entered in the regional tests
as soon as they show promise in local tests. Testing over a
wide area will give the plant breeders an evaluation of the
new strains in 1 or 2 years, that could hardly be obtained by
testing for several years in one section or area. In addition,
basic information is secured on the various varieties and
strains, pointing the way to the plant breeders for crossing
varieties to obtain improvement of a strain in one or more
characteristics.
“In general, the varietal response over the region has
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corresponded to differences expected due to length of
day, rainfall, and fertility levels, with the exception of the
lower coastal area of southeastern South Carolina, Georgia,
Florida, and southern Alabama. In this area the varieties
Monetta, C.N.S., Palmetto, and Missoy, all introductions or
strains developed from introductions from Nanking, China,
appear to be the most promising. Ogden, Volstate, Wood’s
Yellow, Tennessee Non-Pop, all of which are high yielding
varieties in other sections, are definitely unadapted to this
region.
“The varieties in Uniform Tests in the rainfall deficient
area of Texas and Oklahoma have shown little promise.
Yields have been very low except under irrigation. New
strains developed in the cooperative breeding program are
under observation at a number of locations in this area.
“Along the northern edge of the region, good yields of
fair quality seed were obtained from a number of varieties
from Group IV, S100, a strain developed by the Missouri
station and C101 developed by Indiana, in particular, having
been very productive. Low yields of poor quality seed
result, however, from growing these strains farther south.”
Continued. Address: Agronomist, U.S. Regional Soybean
Lab., Div. of Forage Crops and Diseases, Bureau of Plant
Industry, Soils, and Agricultural Engineering, USDA.
2019. Williams, L.F. 1945. Off-colored seeds in the Lincoln
soybean. Soybean Digest. Sept. p. 50, 61.
• Summary: “Although the Lincoln soybean is a relatively
new variety, having been in the hands of producers only 2
years, some reports of black and mottled beans
have already been coming in. As early as 1942,
black beans were noted in the seed from one of the
first Lincoln increase plots. This seed was picked
over and all black beans removed. Since then,
black or black mottled beans have been reported
from Ohio, Indiana, and Iowa, as well as Illinois.
“As the occurrence of black beans presents a
problem in seed certification, it seemed desirable
to find out whether such variation is genetic or
environmental. Black and mottled seeds were
picked out of several samples of Lincoln in 1942
and 1943 and planted in the nursery at Urbana in
1944.
“The seed was divided into four classes as
follows:
“1. Normal size, mottled.
“2. Normal size, solid black.
“3. Approximately half-size, mottled.
“4. Approximately half-size, solid black.
“The types of seed planted and the seed
produced from them are illustrated above.
“The first class produced plants
indistinguishable from normal Lincoln and with
typical Lincoln seed. There were very few seeds

of the second classification to test, and all of these bred
true, producing plants indistinguishable from Lincoln but
with solid black seed. The third and fourth classes produced
plants and seed typical of Lincoln with the exception that
there were a few plants with mosaic-type virus in these two
groups. There was no mottling in the seed produced in this
experiment in 1944, but in general, there was very little
mottling at Urbana that year.
“Black Beans the Result of Mutation: Most of the
variation in this experiment arose from environmental
causes, but the black seeds in class 2 were evidently the
result of a gene mutation from ih to i, since they bred true
to the solid color and produced plants typical of the Lincoln
variety in other respects. Apparently this mutation occurs
frequently, as it has been observed in a number of other
varieties and strains and has occurred at least twice in
Lincoln.
“One reason that so many black beans have been noticed
in Lincoln may be that the large amount of foundation
seed was handled carefully due to the interest attached to
this variety. However, it is probable that Lincoln is more
susceptible to this mutation than are some other strains.
Apparently there is some variation among strains in this
respect. Chief, Dunfield, Mukden, Scioto, Earlyana,
Richland, Bansei, Tokyo, Nanda, and a number of other
varieties and selections have mutated to colored seed, but
no such mutation from Illini has ever come to the writer’s
attention although Illini has been very widely grown. In
varieties like Mukden and Dunfield the mutation has a light
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brown or buff seed, in Earlyana, brown, and in Scioto, black,
according to the type of pigment present in the hilum of the
original type.
“Possible Causes of Mottling: It is difficult to ascertain
the cause of the mottling in the first class. In general, these
beans showed less mottling than class 3. It has been found
by several workers that wide spacing and rich soil may cause
more mottling on normal plants. It is, of course, well known
that some varieties mottle more than others. Owen in 1927,
in discussing mottling in the soybean, mentioned that in a
number of cases diseased plants produced mottled seed. He
also noted that frequently this seed was smaller than normal.
“It is probable that the small seed in classes 3 and 4
came from diseased or injured plants. These small seeds
were much more heavily mottled than the normal-sized seeds
and a higher percentage of them were mottled. Probably
whatever factor was responsible for their small size was also
responsible for the heavy mottling. The solid black seeds in
class 4 were evidently the result of a more extreme extension
of the mottling found in class 3.
“What Can Be Done?: Picking out the mottled seed
is of no benefit as far as improving the following year’s
crop, since the experience of investigators has indicated
that such seed will produce plants as free from mottling
as will unmottled seed. Picking out the black seeds of the
mutant i type will not insure against black seeds in the next
year’s crop since the black type is recessive to yellow, and
heterozygous types will still be in the population. The only
method of eliminating the black seeds is to use pedigreed
seed which is known to be free of the mutation. A supply of
such seed was produced at the Illinois Station in 1942 and
made available to cooperating states.
“To develop this seed, over a hundred individual plants
of the Lincoln variety were harvested and the seed from
each plant sown in a separate row. At harvest time all rows
not typical of the Lincoln variety were discarded. Each of
the remaining rows was harvested separately and the seed
examined for black beans. All rows showing black beans
were discarded and the remaining rows composited to
produce the foundation pedigreed seed. If a new mutation
occurs in this material, it will be necessary to establish a new
pedigreed lot. Such a mutation ordinarily occurs in a pollen
or egg cell of a plant and this will then unite with a normal
cell to form a plant embryo. Since this mutation is recessive,
the resulting plant will have normal-colored seeds and it
will not be until the following year that black seeds appear.
Thus it is not until 2 years after the mutation occurs that any
evidence of it appears.
“Since mottled beans in Lincoln will produce typical
Lincoln seed the next year. there seems to be no reason to
remove them from the seed before planting. There would
also seem to be no particular reason for discriminating
against them in certification. Because some of the small
mottled seed possibly came from diseased plants, and some

diseases may be seed borne, it may be desirable from this
standpoint to screen these out, but no great benefit is to be
expected from such removal since the percentage of seedborne disease is likely to be small.
“There is good reason for discriminating against solidcolored black beans, since this experiment has shown that
black beans of normal size can be expected to breed true to
the black color. In regard to certification, it is suggested that
these solid-black beans be considered as varietal mixtures. It
is probable that no lot of pure Lincoln seed contains enough
of these mutant black beans to bar it from certification.
“There has been a suggestion that it might be desirable
to increase the black-seeded Lincoln as a separate variety.
This would be quite undesirable since the discount on black
soybeans sold for processing would mean a lower return to
the grower.”
A large photo shows: “Off-colored beans found in
the Lincoln variety and the seed produced by them.”
Address: Assoc. Agronomist, Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Agricultural Research Administration,
U.S.D.A., Urbana, Illinois.
2020. Lee, F.A.; Whitcombe, Joanne. 1945. Effect of
freezing preservation and cooking on vitamin content of
green soybeans and soybean sprouts. J. of the American
Dietetic Association 21(10):696-97. Dec. [13 ref]
• Summary: “Within recent years green soybeans have
appeared on American tables as a vegetable, and are regarded
as pleasing, palatable, and nutritious.” This study was
conducted on Green Giant and Bansei varieties, both of
which may be grown satisfactorily in New York. Soybean
sprouts were prepared from the Mukden and Seneca
varieties. “As employed in this paper, the term ‘soybean
sprout’ refers to the bean and the sprout.
Table 1 is titled “Changes in nutrients in fresh (green)
soybeans after blanching, frozen storage, and cooking.”
Ascorbic acid is reduced significantly (by about 48%) and
carotene is reduced somewhat.
Table 2 shows the “Change in nutrients in soybean
sprouts after blanching, frozen storage, and cooking.”
Roughly the same results were found as for the green
soybeans, but the sprouts lost even more of their ascorbic
acid–70%. Ascorbic acid was lower than expected, probably
because the sprouts were grown in the dark. It has been
shown that “light considerably increases the vitamin C in
germinated soybeans.” Address: New York State Agric. Exp.
Station, Geneva, and School of Nutrition, Cornell Univ.,
Ithaca, New York.
2021. Mayo, J.K. 1945. Soya beans in Nigeria. Tropical
Agriculture (Trinidad) 22(12):226-29. Dec. [10 ref]
• Summary: “The first recorded trial of soya beans was made
in 1910 at Ibadan. The crop was a failure.
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“In 1928, in response to requests to the United States
and Southern Rhodesia for fodder legumes likely to succeed
in Nigeria, the Department of Agriculture received several
varieties of soya beans. These were grown for some years
at Kano, Zaria, Yandev and Ibadan. Yields up to 500 lb. per
acre were recorded at Zaria in small scale trials and nodules
developed without inoculation. As a fodder plant it was
found inferior to other plants, as an export crop it had no
prospect at that time in competition with Manchuria, and
as a food for human beings it was not seriously considered.
Trials were discontinued in 1933. The best of these varieties
seemed to be Otootan (black seed) which gave 500 lb. per
acre at Zaria and 430 lb. at Yandev in 1930 and 1932. Five
varieties from Russia were discarded after two years’ trial.
“The Missions, especially the Church of the Brethren
Mission at Garkidda on the plateau and the Leper Settlement
in Itu in the Eastern Provinces have, from time to time,
introduced and tried a number of varieties. They grow the
crop solely as a food for human beings
“In 1937, tropical varieties were introduced and tried by
the Botanist at Ibadan and Zaria. These varieties came from
Trinidad, British Guiana, Malaya, India, the Philippines,
Ceylon, the Dutch East Indies, the United States and South
Africa... From 1940 onward the more promising varieties
were grown at most of our farms with very variable
success... variable yields were recorded sometimes as high as
800-1,200 lb. seed per acre, the best yielders being Malaya
and Benares... In the Cameroons soya beans have been tried
at Bamenda (4,500 ft.) and Esosong (3,300 ft.) which lies on
a slope of Mount Kupe...
“The peasants have not begun to grow soya beans
in Nigeria, except here and there under the direct
encouragement and example of Europeans, e.g. at Yandev
and Ilorin, in the Anchau ‘corridor’ in Zaria Province, and
near Bamenda...
“Dr. Ogle carried out a controlled experiment on school
children in Lagos in 1942 using soya bean milk and flour.
She concluded that ‘it is dangerous as well as difficult to
interfere with native diets’ and recommended that further
tests with steamed flour and soya bean milk be carried out
and beans distributed to teachers and health workers for
trial in their homes... The army tried soya beans as part of
the rations of West African troops in 1944, but further trials
by the Medical Department are needed.” Address: Senior
Botanist, Dep. of Agriculture, Nigeria.
2022. Van Duyne, Frances O.; Chase, Jean T.; Retzer,
Janet L.; Simpson, Jean I. 1945. Retention of ascorbic acid
in vegetables preserved by quick freezing. Proceedings–
Institute of Food Technologists 6:13-20. [17 ref]
• Summary: The average amounts of ascorbic acid present
in Funk Delicious soybeans within 4 hours of harvesting;
after blanching, cooling, and freezing; and after 9 months of
freezer locker storage were 0.35, 0.32, and 0.29 mg per gram

respectively. Address: Dep. of Home Economics, Univ. of
Illinois.
2023. Hagerstown Chamber of Commerce. 1945.
Hagerstown’s industrial contribution to the war effort
(Brochure). Hagerstown, Maryland. 5 p. 28 cm.
Mimeographed.
• Summary: Contains a list of Hagerstown’s manufacturers
(in alphabetical order) and major products that they
made that were used to fight World War II. Under “Soya
Corporation of America” we read (p. 5): “Full fat soya flour
from the Yellow Manchu soya bean, being used almost
exclusively for Lend-Lease.”
2024. Löbbe, Henrique. 1945. Cultura da soja no Brasil. 7th
ed. [Culture of soybeans in Brazil. 7th ed.]. Rio de Janeiro,
Brazil: Directoria de estatistica da produccao, Ministerio da
Agricultura. 74 p. Illust. 2nd ed. was 1935. [Por]
• Summary: This 7th edition (1945) contains more than
twice as many pages as the 6th edition (1942). There are no
references and no English abstract.
Contents: Historical. World production of soybeans.
Economic importance of soy production in the Far East.
Economic importance of soy cultivation in the United
States. Markets. Trade in soy and its by-products. Botanical
description.
Varieties (500 varieties exist; list of names of very
early–80 to 90 days; early–90 to 100 days; semi-early–100 to
110 days; semi-late–120 to 130 days; late–130 to 150 days).
Experiments.
Copy of letter from William Morse of USDA dated 28
Sept. 1926. “In accordance with a promise made to you on
your visit to Arlington Farm, I am taking pleasure in sending
you one ounce each of the following varieties of soybeans,
and one ounce each of the following varieties of cowpeas:
“Soybeans: Haberlandt, Minsoy, Ilsoy, Mammoth
Brown, Ito San, Sooty, Yokoten, Mandarin, Midwest, Merko,
Hongkong, Virginia, Wea, Easycook, Barchet, Ebony, Hahto,
Chiquita, Dixie, Medium Green, Laredo, Hoosier, Aksarben,
Wilson-five [Wilson Five], Brooks, Mikado, Sherwood,
Mammoth Yellow, Morse, George Washington, Habaro,
Old Dominion, Peking [Pekin], Austin, Goshen Prolific,
Chestnut, Jet, Hamilton, Dunfield, Arlington, Wellmann,
Hermann, Tokio, Southern Prolific, Lexington, Tarheel,
Black, Pinpu.”
Climate and soil. Soil preparation. Seeding,
Bacterization of the soil. Chemical fertilizer. Cultural care.
Diseases and insects. Harvest and threshing. Yield. Crop
rotation. Cost of production. Chemical composition of seeds.
Green manure. Byproducts of the soybean: oil, soybean
cake. soy casein, soy fiber, plastic substances, silage, hay
and pasture. Nutritional value of the soybean. Feeding the
animals. Soy for human consumption. Conclusion.
The section on Soy for human consumption mentions
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the following: In the Orient, the soybean (a soja) is always
used as human food, to complement the rice diet, as a
substitute for meat, milk and eggs, by virtue of its richness
in protein and oils. Specific foods from the soybean include:
Dry seeds (Sementes sécas); easy varieties to cook include
Easycook, Hahto, Chusei, Rokusun, Jogun, Hokkaido, and
Kauro. Green seeds (Sementes verdes); the most popular
varieties include Hahto Easycook, Willomi, Imperial, Shiro,
Nanda and Tunk.
Soy sauces (Môlho de soja); miso (Misso) and shoyu
(Shôyu). Soy milk (Leite de soja). Soy cheese (Queijo
de soja) called To-fu [tofu] in Japanese. Koji is used to
make miso and shoyu. Yuba is a film that forms atop soy
milk. Soybean curd (Coalhada de soja) made by adding
magnesium or calcium salts to hot soy milk. The curd is
made into tofu. Soy flour (Farinha). Bread for diabetics (Pâo
para os diabéticos). Soy sprouts (Grelos de soja). Address:
Eng. Agronomo, Brazil.
2025. Navarre Direccion de Agricultura y Ganaderia. 1945.
Lino, soja y lúpulo: Cultivos del porvenir [Flax/linseed,
soya and hops: Crops of the future. Revised ed.]. Pamplona,
Spain: Editorial Aramburu. 28 p. See p. 15-22. 1st edition
1938. [Spa]
• Summary: Contents of “La Soja” chapter: Introduction. Its
importance worldwide. Interest in soya in Spain. Cultivation
of soya: Type of plant, inoculation, rotations, preparation of
the soil, fertilizer, sowing, care in culture, harvest and yields,
final observations. Navarre is a province in Spain.
“Interest in soya in Spain–Twenty years ago the soybean
was introduced to Spain rather timidly, with some trials
being conducted by the Count (el Conde) of San Bernardo
in Ecija (Sevilla), by Mr. Valderrama in Montilla (Córdoba),
by the engineer (Ingeniero) Mr. Noriega in Jerez (Cádiz),
and Mr. Abril in Tortosa (Tarragona). And even though all of
them obtained satisfactory results, the routine and static state
of our farmers prevented the crop from developing beyond
these mere trials.
“Nevertheless, the soybean contains qualities that
would allow its introduction to our farmlands, and these
qualities have been confirmed in recent years by the Duke of
Terranova and the engineer Pascual de Quinto in Zaragoza,
as well as by the Directorate of Agricultural Services of
Navarra (Dirección de los Servicios agrícolas provinciales
de Navarra), even though our region does not have the
most favorable conditions for a plant originating in warm
countries...
“It has been proven in the trials conducted in Navarra
that the varieties Manchu and Dunfield grow successfully
in the low mountainous zone. On the other hand, the Illini
and Harbynsoy [Harbinsoy] varieties, which are later early
varieties, do not ripen in that zone, though on its periphery
they grow to perfection. There are hundreds of varieties of
soybeans, and new ones are constantly added; from these we

hope to find types that are better adapted to our climates.”
Address: Navarre, Spain.
2026. Henson, Paul R.; Carr, Robert S. 1946. Soybean
varieties and dates of planting in the Yazoo-Mississippi
Delta. Mississippi Agricultural Experiment Station, Bulletin
No. 428. 12 p. Jan.
• Summary: “Summary: Uniform soybean variety tests
were located at Tunica, Stoneville, Anchorage, Satartia,
and Onward in 1945. Yields, other agronomic data, and the
chemical composition of the strains and varieties have been
summarized according to maturity.
“The strains C101 and S100 have yielded significantly
more than Macoupin, a commonly known commercial
variety of these strains maturing in early September. The
variety, S100, is taller, produces seed of slightly higher
quality and matures approximately 10 days later than C101.
S100 is low in oil, while C101 is a good oil bean containing
approximately 2 percent more oil than S100. One serious
objection to these early maturing strains when grown in the
Delta is the low quality of seed produced. In the past, Delta
farmers have reported low germination of Macoupin due
to adverse conditions encountered at harvest and during
the storage period. It is expected that similar problems will
prevail with these strains.
“Ogden is definitely the highest yielding variety of
those normally maturing between October 1 and 15. The
2-year average yield of this variety at Tunica, Stoneville, and
Anchorage, was 34.5 bushels or 40 percent more than the
next highest yielding variety. The chief objection to Ogden
is that it shatters on certain soil types and under dry climatic
conditions at harvest. It has been observed that shattering is
more severe on light or droughty [dry] soils and on heavier
soils of low fertility. Even on soils where shattering usually
occurs, many farmers prefer Ogden to such non-shattering,
lower yielding varieties, as Arksoy 2913 and Ralsoy.
“In the breeding program under way at the Delta Station,
plants coming out of crosses between Ogden and other
varieties are being studied. It is hoped that strains carrying
the high yield of Ogden and the nun-shattering habit of
Arksoy will be developed.
“Of the varieties normally maturing the last half of
October, Volstate and Roanoke, were equally productive.
These varieties are similar in many respects and differ in
that the oil content of Roanoke is slightly higher than that
of Volstate. Both are non-shattering, erect growing, and of
sufficient height to combine readily. Wood’s Yellow has
been quite productive in a number of locations in the Delta;
however, it is low in oil and shatters under dry conditions.
To farmers growing a large acreage of soybeans, the practice
of planting the acreage to varieties of different maturity to
increase the optimum combining period seems advisable,
particularly in the production of soybeans for oil.
“The late maturing varieties have not been as productive
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or as high in content of oil as the better varieties of earlier
maturity. The yields of strictly grain types, such as Mamotan,
Mamloxi, Delsta, and Nanda have not been greatly different
from those of the tall growing Louisiana strains, Acadian,
L.Z., and Pelican. These late varieties are particularly well
suited for inter-planting in corn in that they usually mature
after the corn crop is made. Appreciably lower seed yields
were obtained from the hay varieties, Avoyelles, Gatan, Red
Tanner, and from two vegetable varieties, Cherokee and
Seminole.”
Introduction: “Soybean variety and dates of planting
tests have been conducted at the Delta Experiment Station,
Stoneville, Mississippi, for a number of years. In 1943 the
program of the U.S. Regional Soybean Laboratory was
enlarged to include 12 southern states with headquarters for
the Southern section at Stoneville, Mississippi. As a part
of this program, uniform variety tests have been conducted
at a number of locations in the Yazoo-Mississippi Delta.
The results of these variety tests and a study of the dates of
planting at the Delta Station are reported herein.” Address:
Mississippi State College, Agric. Exp. Station.
2027. International Nutrition Laboratory. 1946. Dealers order
blank. P.O. Box 388, Mount Vernon, Ohio. 1 p. Catalog. Jan.
• Summary: Lists 14 Soyalac products (all-purpose in 4
sizes, malt flavor in 4 sizes, chocolate in 3 sizes, infant food,
natural liquid, and chocolate liquid), Giant Green Soya
Beans in 3 sizes, Giant Select Soya Beans, Soya Beans with
Tomato Sauce in 2 sizes, Soya Spread, Chili Con Carne
(Vegetarian; with wheat gluten, no soy), Chop Suey (Mein
Jing, Vegetarian, with soy sprouts), Cutletburger (Vegetarian;
with wheat gluten, no soy), and Cutlets (Vegetarian, 4 sizes,
no soy). Address: Mount Vernon, Ohio.
2028. U.S. Regional Soybean Laboratory. comp. 1946.
Results of the Cooperative Uniform Soybean Tests, 1945:
Part I. North Central States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 131.
Feb. 97 p. Not for publication. https://www.ars.usda.gov/
arsuserfiles/50200500/nust/1945%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research
Administration. Bureau of Plant Industry, Soils, and
Agricultural Engineering, Division of Forage Crops and
Diseases, cooperating with State Agricultural Experiment
Stations.”
Contents: Introduction. Cooperation. Location of
Uniform Tests. Map of North Central region. Methods.
Uniform Test, Group 0. Uniform Test, Group I. Uniform
Test, Group II. Uniform Test, Group III. Uniform Test,
Group IV. Preliminary Uniform Test, Group IV. Effect of
location on composition.
The Introduction begins: “One of the main purposes
of the U.S. Regional Soybean Laboratory is to develop

through breeding and selection improved strains of soybeans
for industrial utilization. All promising material developed
through the selection program is classified into maturity
groups and is grown along with check varieties at a sufficient
number of locations to enable agronomists to determine the
value of these strains under a wide range of environmental
conditions. None of these uniform groups have been
established. The four earliest include soybean strains of
suitable maturity for the North Central States and the other
five groups contain strains adapted to the southern part of the
United States.
Note: This is the earliest document seen (Aug. 2019)
that uses the term “maturity groups” (or “maturity group”).
Prior to this time they were called simply “groups” (as in
Group III) or “Uniform Test Groups” or “nursery groups.”
The named varieties in the new Group 0 are: Early
White Eyebrow, Flambeau, Goldsoy, Kabott, Kagon,
Mandarin (Ottawa), Minsoy, Montreal Manchu, Norsoy,
Ontario, Pagoda, Pridesoy, and Wis. Mandarin 507 [Wis. =
Wisconsin]. Address: Urbana, Illinois.
2029. Brumpt, E. 1946. La culture expérimentale du soja en
Touraine: Essai de 27 variétés à la Station Universitaire de
Richelieu (Indre-et-Loire) en 1944 et 1945 [Experimental
soybean culture in Touraine: Trial with 27 varieties at the
University of Richlieu Station (Indre-et-Loire) in 1944 and
1945]. Revue Internationale du Soja 5(25):25-29. March. [3
ref. Fre]
• Summary: Soybean varieties cultivated at the experiment
station in the University’s domain, Richlieu in 1944 (Indre et
Loire) (p. 28, from earliest to latest maturing): Kouban 0.375
(129 days to maturity), Rouest 178, Rouest 29, S 3828 / 38,
Dieckmann schwarze (black), Dieckmann frühgelbe (early
yellow), Dieckmanngrüngelbe (greenish yellow), Dieckmann
hellgelbe (bright yellow), Illini Garnier, Vilnensis, Tokio
noir (black), Hispida Vilmorin, P.G.A. Dr. George / Georges,
Illini Bordeaux, Rouest Garola, Soysota (174 days).
Varieties cultivated at the same station in 1945 not
cultivated in 1944: Superearly Cheron (108 days), Hatif
jaune Cheron (yellow), Universal, Platter 458, Comt. de StBaudel.
Note: At the end of this article is list (consisting of
variety names only) of soybean varieties cultivated by Prof.
Brumpt.
Note: Webster’s New Geographical Dictionary (1988)
defines Touraine as a historical region of northwest central
France, bounded anciently on the north by Le Maine, on the
northeast by Orléanais, on the southeast by Berry, on the
south by Marche, on the southwest by Poitou, on the west by
Saumurois, and on the northwest by Anjou. The capital was
Tours. It was watered by the Indre, Cher, and Loire rivers.
It was sometimes called the “Garden of France.” It was a
province under the ancien régime (i.e. under the monarchy
before the French Revolution). Address: Professeur, Institut
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de Parasitologie, Faculte de Medecine de Paris.
2030. White, David G. 1946. Food-crop investigations.
Puerto Rico Agricultural Experiment Station, Annual Report.
p. 30. For the year 1945. March.
• Summary: The section titled “Seed production” has a
subsection on “Seed of sweet corn and soybeans grown to
increase local food production.” In cooperation with the
War Emergency Program of the Insular Government, 3,581
pounds of Seminole variety soybeans were furnished for
distribution–along with sweet corn and yams (Dioscorea
sp.). Address: Plant Physiologist, Mayaguez, Puerto Rico.
2031. U.S. Regional Soybean Laboratory. 1946. Second
work planning conference of the U.S. Soybean Regional
Laboratory for the Southern States region, Stoneville,
Mississippi, February 13-15, 1946. RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 133.
April 8. 19 p.
• Summary: “The southern soybean program conducted in
cooperation with the U.S. Regional Soybean Laboratory and
the 12 Southern States began with the 1943 growing season.
The completion of the 1945 tests concludes three years of
testing soybean varieties on a uniform basis in the Southern
States. A very good picture of the adaptation and relative
industrial value of the many varieties and strains is evident
from these tests. During this period breeding programs have
been underway in the various states. A number of new strains
are coming out of these programs and are available for entry
in Uniform Tests in 1946. Many varieties tested two or more
years over wide areas will be dropped to make room for new
strains. We may well consider that the preliminary phases
of the soybean program in the South are over and that the
breeding, testing and development of new strains of soybeans
for industrial utilization is definitely under way.
“Wednesday, February 13–P.R. Henson, Chairman
“The conference was called to order at 9 a.m. by Mr.
P.R. Henson, who introduced Dr. J.E. Adams, Director
of the Delta Experiment Station. Dr. Adams welcomed
the collaborators to the Station and invited them to visit
the various projects at the Station in which they might be
interested.
“Dr. Dorman, Director of the Mississippi Experiment
Station at State College, gave a brief review of the
experimental work at the state and Delta experiment stations.
He also discussed the various possibilities of the Pace Bill.
“The following state and federal personnel were in
attendance:
“Aamodt, O.S., Head Agronomist, Forage Crops &
Diseases, U.S.D.A., Beltsville, Maryland.
“Adair, C.R., Agronomist, U.S.D.A., Rice Branch
Station, Stuttgart, Arkansas.
“Adams, J.E., Director, Delta Branch Station, Stoneville,
Mississippi.

“Adams, W.E., Agronomist, Soil Conservation Service,
Watkinsville, Georgia.
“Allington, W.B., Pathologist, Forage Crops & Diseases,
Urbana, Illinois.
“Carr, R.B., Agronomist, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi.
“Cartter, J.L., Agronomist, U.S. Regional Soybean
Laboratory, Urbana, Illinois.
“Chilton, S.J.P., Pathologist, Louisiana Experiment
Station, University, Louisiana.
“Cralley, E.M., Pathologist, Arkansas Experiment
Station, Fayetteville, Arkansas.
“Dorman, C., Director, Mississippi Experiment Station,
State College, Miss.
“Gore, U.R., Agronomist, Georgia Experiment Station,
Experiment, Georgia.
“Gray, J.P., Agronomist, Louisiana Experiment Station,
University, Louisiana.
Page 2: “State and Federal Personnel in. Attendance
(continued):
“Hartwig, E.E., Agronomist, U.S. Regional Soybean
Laboratory, Raleigh, North Carolina.
“Henson, P.R., Agronomist, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi.
“Lehman, S.G., Pathologist, N.C. Experiment Station,
Raleigh, North Carolina.
“Marston, H.W., Agricultural Research Administration,
U.S.D.A., Washington, D.C.
“McVickar, M.H., Agronomist, Virginia Experiment
Station, Blacksburg, Va.
“Milner, R.T., Chemist, Northern Regional Research
Laboratory, Peoria, Illinois.
“Morse, W.J., Agronomist, Forage Crops & Diseases,
U.S.D.A., Beltsville, Maryland.
“O’Kelly, J.F., Agronomist, Mississippi Experiment
Station, State College, Mississippi.
“Paden, W.R., Agronomist, S.C. Experiment Station,
Clemson, South Carolina.
“Pitner, John, Agronomist, Delta Experiment Station,
Stoneville, Mississippi.
“Presley, J.T., Pathologist, Mississippi Experiment
Station, State College, Mississippi.
“Reynolds, E.B., Agronomist, Texas Experiment Station,
College Station, Texas.
“Rigney, J.A., Agronomist, N.C. Experiment Station,
Raleigh, North Carolina.
“Staten, H.W., Agronomist, Oklahoma Experiment
Station, Stillwater, Oklahoma.
“Stephens, J.L., Agronomist (U.S.D.A.) Coastal Plain
Experiment Station, Tifton, Georgia.
“Strand, E.G., Economist, U.S.D.A., Washington, D. C.
“Washko, J.B., Agronomist, Tennessee Experiment
Station, Knoxville, Tennessee.
“Weimer, J.L., Pathologist, U.S.D.A., Georgia
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Experiment Station, Experiment Georgia.
“Williams, L.F., Agronomist, U.S. Regional Soybean
Laboratory, Urbana, Illinois.
“York, H.A., Agronomist, Mississippi Branch Station,
Raymond, Mississippi.
“Reports of Collaborators
“Each collaborator was asked for a report of the general
soybean situation in his state and a resumé of the soybean
research work that was being conducted. These reports
follow:
“Alabama–Mr. E.F. Schultz was unable to be present
due to an experiment station conference.
“Arkansas report by C. Roy Adair–In 1945, Uniform
Test Groups VI and VII were grown at six locations and
Uniform Test Group VIII was grown at three locations.
Additional variety tests were also grown at four locations.
Approximately 425 hybrid lines were grown at Stuttgart.
Plant selections were made from 96 of those lines.
“The objectives in the breeding work are for:
“(1) A satisfactory variety that is a couple of weeks
earlier than Arksoy.
“(2) A variety that matures at the same time, and is equal
to or better than Ogden in yield and oil content, and which
does not shatter as badly as Ogden.
“More work should be done on dates of planting as the
results obtained indicate that most soybeans in this state are
planted too late.
Page 3: “Arkansas report by C. Roy Adair (continued)–
The principle soybean growing sections of the state are in
the cotton growing areas of the Delta in eastern Arkansas and
the Arkansas and Red River Valleys and in the rice section
in east-central Arkansas. Soybeans must compete with
cotton and corn in the cotton growing sections of the State.
In the rice section it is a good practice to follow a three-year
rotation with the land in rice one year in three. Under that
system of management, soybeans do not compete with rice
for the land, but the crop does compete with lespedeza and in
some cases with winter oats.
“Florida–Mr. G.E. Ritchey was unable to be present, due
to an experiment station conference.
“Georgia, Coastal Plain, report by J.L. Stephens–This
report covers tests made at Blackville, South Carolina;
Millen, Georgia; Richmond Hill, Georgia; and Tifton.
Georgia. Plantings were made around May 1st. Seasonal
conditions were generally favorable. Good stands were
secured at all locations and vegetative growth was normal.
“Blackville, South Carolina–Planting was made on
Orangeburg sandy loam soil of medium fertility. Soybean
yields were fair. Some leaf diseases were noted but none of
serious proportions. Nematode damage was very light.
“Millen, Georgia–Planting was made on extra good
Ruston sandy loam. Vegetative growth of soybeans was
exceptionally large with many varieties attaining five to six
feet. Vegetative growth continued throughout the summer so

that fruiting was retarded. Many bean pods ‘blasted’ and only
a few varieties matured seed before frost of either Group VII
or VIII. Those groups were not harvested this year, because
of the serious blasting [shattering] and incomplete maturity.
It is believe that earlier maturity and better seed production
would have been secured if plot location had been on poorer
soil.
“Richmond Hill, Georgia–This location is near the coast
and on a Norfolk sand of Hammock type or a sandy soil of
relatively high organic content. Soybean growth is always
good on this type of soil early in the season. Later in the
season, however, nematodes become a serious factor and in
many instances entire plots are destroyed by them. This year
nematodes did more damage at this location than any other
here being reported on. Groups VII and VIII were grown.
“Tifton, Georgia–Groups VII and VIII were grown and
in addition dates of seeding tests. Selections from North
Carolina were also grown. The soil where all plots were
located was Tifton sandy loam in a fair to good state of
cultivation. Nematode damage was slight this year. Growth
of beans was good and on the average, the highest yield of
beans was secured at this location.
“Georgia, Experiment, report by U.R. Gore–Soybeans
are grown in Georgia for hay, 96,000 acres with a yield of
0.9 ton per acre, and beans 13,000 acres with a seed yield of
6.5 tons per acre. Seed yields of beans are generally too low
to prove profitable to farmers.
“The new soybean variety, Gatan, is a result of the
soybean breeding program of the Georgia Experiment
Station. It originated from a natural cross with Otootan,
which has been selected until practically uniform. Gatan
produces...” Continued. Address: U.S. Regional Soybean
Industrial Products Lab., 205 Old Agricultural Building,
Urbana, Illinois.
2032. U.S. Regional Soybean Laboratory. 1946.
Recommendations for planting, care and taking of records
for the Uniform Soybean Seed Treatment Test, 1946. RSLM
(U.S. Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 134. Undated. 3 p.
• Summary: “One chemical treatment (2 oz. Arasan per
bu.) is used in this test. Five lots of seed, each having
characteristics of inferior quality, are employed. Each plot
consists of two randomized rows of one variety, one row
treated and one row untreated. The plots are arranged in four
randomized blocks,
“1. Planting. Since yield will not be taken in this
test, spacing of rows and length of rows are relatively
unimportant. Apparently most cooperators intend to plant the
seed in 8-foot rows. There are 100 seeds in each packet for
each row. The row numbers are on the packet, and field plans
accompany these instructions. Dates of planting are optional.
In the case of three dates of planting, it is recommended
that the first date be two weeks before normal, the second
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about normal, and the third two weeks after the normal
date. In the case of two dates, the two earlier times would
perhaps be best. Where only one date of planting is made,
it should be about two weeks before the normal date. These
recommendations are based upon the assumption that the
beneficial effect of seed treatment will be most pronounced
on earlier plantings. The untreated seeds should be planted
first or by different persons in order to avoid carryover of
chemical to the untreated seeds. To avoid loss of chemical
from the seed, drop the treated seed directly from the
envelope. The identity of the seed is as follows:
“1. Lincoln x Richland hybrid encrusted with mildew
from Wisconsin.
“2. Volstate with low germination from North Carolina.
“3. Ottawa Mandarin with weather damage from
Minnesota.
“4. Rose Non-Pop with low germination from North
Carolina.
“5. Giant Green, weather damage and low germination.
This lot is from Illinois and produces mostly Alternaria and
Aspergillus in culture.
“2. Records. The final stand records obtained should be
sent in as soon as possible. Other information desired is as
follows:
“1. Type of soil.
“2. General soil fertility.
“3. Previous crop.
“4. Date of last soybean crop.
“5. Method and date of soil preparation.
“6. Moisture conditions at planting time.
“7. Moisture conditions between planting and final stand
counts.
“8. Daily soil and air temperatures if possible
(Maximum and minimum).
“9. Accurate notes on apparent disease control,
particularly bacterial leaf spots, mildew, and seedling blights
such as Rhizoctonia and Pythium.”
On pages 2 and 3 are diagrams concerning the 1st,
2nd, and 3rd planting dates. For each of the three, Blocks A
through D are shown. For each block is given the Row, the
Treatment, and the Variation.
Note: Even though this document is undated, we can
estimate the date by looking at the dates of No. 133 (8
April 1946) and No. 135 (29 April 1946)–the documents
in this series numbered just before and after this No. 134,
which was probably published in mid-April 1946. Address:
U.S. Regional Soybean Industrial Products Lab., 205 Old
Agricultural Building, Urbana, Illinois.
2033. Probst, A.H. 1946. Third work planning conference of
the North Central States Collaborators of the U.S. Regional
Soybean Laboratory, Urbana, Illinois, February 20, 21, 22,
1946 (Continued–Document part II). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 135.

April 29. 37 p.
• Summary: (Continued): Page 6: “... application during
dry seasons. In general, soybeans respond to an increase in
fertility level caused by application of lime, fertilizers, and
manure.
“In Iowa the soybean will compete with other intertilled
crops, and acreage will depend upon the price and yield
relationship with corn. In southern Iowa the yield, ratio
is about 2.5 bushels of corn to one of soybean, in central
Iowa 2.5 or 3 to one, and in northern Iowa 3 or 4 to one. In
rotations, corn following soybeans for beans usually gives
a larger yield than corn following corn. On sloping land,
an advantage of 2 or 3 bushels is obtained from seeding
soybeans on the contour. Studies on nitrogen nutrition of the
soybean plant have shown that the nodule mechanism does
not supply sufficient nitrogen and that as the general fertility
level increases the yield and nitrogen in the beans increases,
in both inoculated and uninoculated plots. Management
practices that supply abundant nitrogen to the soil in midseason should contribute to higher yields.
“Reports of Collaborators
“The principle work for the first day of the conference
was the presentation of reports by each of the collaborators
present, giving the highlights of the soybean situation in his
state and reporting on experimental work that is underway.
“Illinois report by L.F. Williams–Cooperative soybean
testing is being conducted at several locations in Illinois.
There is one in northern Illinois at Compton where Group II
is grown, and there is one at Dwight in North Central Illinois
where Groups II and III are grown. In the Central section
we have a plot in western Illinois at Clayton where Groups
III and IV are grown. At Urbana, in east central Illinois,
we grow Groups II, III, and IV. Groups III and IV are also
grown at Stonington, which is about sixty miles south of
Urbana and farther west. These locations are all on relatively
good soils. In South Central Illinois we have a plot at
Edgewood where we grow Groups III and IV. This location
has a light soil on tight clay and is representative of many
of the poorer soils in southern Illinois. At Freeburg, in the
southwestern part of the state, we also grow Groups III and
IV. This location is representative of some of the better soil
in southern Illinois, and has given very satisfactory yields of
soybeans.
“Since Lincoln has proven so satisfactory, we have
used it extensively in crosses. The cross Lincoln x Richland
combined the high yield and high oil content of Lincoln with
the earliness and lodging resistance of Richland. In the first
yield tests of selections from this cross in 1945, out of about
600 strains we have 10 which combine these four desirable
characteristics. Some of these strains even exceed the better
parent in one or more respects. Several of these strains are a
week or more earlier than Richland. We also have 10 other
selections which have high yield, high oil content, and high
lodging resistance. Six of these are of Lincoln maturity, and
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four are later than Lincoln.
“Lincoln has also been crossed with such late types
as Patoka, Chief, Gibson, and, Macoupin to produce good
breeding material for the southern sections of Indiana,
Illinois, Missouri, and other states requiring strains of
comparable maturity.
Page 9: “Excessive late spring precipitation delayed
planting in much of the state. Planting was very late in
the south portion, extending into early July, necessitating
the use of early maturing varieties. Reports indicate that
Richland performed well in most instances when planted
late in southern Indiana but that Earlyana was more erratic in
performance, sometimes yielding well and other times very
poorly. Since delayed planting occurs almost annually in
some part of the state, it seems advisable to grow the earlier
variety group tests at successively later dates from north to
south in order to get a better evaluation of the varieties for
late season planting.
“There were 1,432,000 acres of soybeans harvested for
grain in Indiana in 1945 with a production of 27,924,000
bushels of beans. This was a record crop and was 18 percent
higher production than in 1944. The average acre yield was
19.5 bushels. About 41 percent of the acreage harvested for
beans was planted in rows.
“A total of 29,431 acres of soybeans were certified
for seed. Lincoln comprised 85 percent of this acreage.
The acreage certified by varieties was as follows: Lincoln,
25,048; Earlyana, 2,797; Richland, 682; Gibson, 264;
Dunfield, 210; Chief, 148; Kingwa, 124; Patoka, 101; and
Mandell, 57.
“Yield tests are being conducted on Group II, III, and
IV strains at 8 locations. The development of a suitable very
early yellow-seeded variety for muck soils for northern
Indiana has been undertaken.
“The interaction of varieties to different levels of soil
productivity is being studied.
“Iowa report by R.R. Kalton–The objectives of the
experimental soybean work in Iowa are several. The primary
goal is the development of new strains of soybeans which
are superior in agronomic and chemical characteristics
to the commercially grown varieties now available. In
addition to this, there are several other lines of research on
soybeans which are under investigation. Some of these are
the evaluation of the best cultural practices for growing
soybeans, studies on the effect of simulated hail injury to
soybeans, and an investigation into some of the fundamental
genetic aspects pertinent to the soybean breeding program.
A few highlights of the Iowa soybean experimental work are
discussed below.
“Three different Uniform Group Tests (I, II, and III) of
the U.S. Regional Soybean Laboratory are grown in Iowa. As
these tests contain most of the important varieties of interest
in the areas where the tests are grown, they serve as a basis
for varietal recommendations to farmers. They also contain

the most promising experimental strains developed in the
soybean breeding programs of the North Central States.
Therefore, these tests assist in the widespread evaluation of
breeding material. In these tests in Iowa, Lincoln consistently
has outyielded all other varieties in the central and southern
areas of the state. In the northern Iowa tests, Earlyana,
Richland, and Habaro generally have yielded about the same.
Richland has done best on rich soils in this area when planted
early. On soils of medium fertility, the added height of
Earlyana has favored it. Habaro has performed, satisfactorily
when planted late on rich soils. The possibilities of obtaining
new improved varieties appear very promising, judging from
the relative performance of some of the experimental strains
in the same tests.
Page 18: A table shows which varieties in Group II are
resistant to a certain unknown disease. These varieties are
A3-108, Harman, A3-9, Mukden, Pennsoy, Manchu 3, and
Dunfield.
“Since the above is based on one year’s results at one
location, further tests are necessary.
“Fifty-two border plants of Lincoln were classified
according to size of leaf pustule for downy mildew. Thirtysix plants had large pustules of which 20.5 percent of the
seeds were encrusted with oospores and 26 plants had small
pustules with 8.4 percent infested seeds.
“Approximately 100 L x R and (L x R) x L lines were
tested for yield at Madison [Wisconsin]. The selections
ranged in maturity from Mandarin to Lincoln. Only one
out-yielded Manchu 3, however. About 1/3 were better
than either Lincoln or Richland. Many of these selections
were excellent for strength of straw, maturity, height, and
oil percent. Mildew infection ranged from 9 to a high of
38 percent of the seeds encrusted with mildew. It is hoped
that the relative low yield of these strains is a reflection
of the 1945 Lincoln response. A negative non-significant
correlation of -.157 was found between yield and percent of
seeds encrusted with mildew for 63 (L x R) x L selections.
“For the three-year period, 1943 to 1945, the average
increase in precision obtained for the lattice design compared
to the randomized complete block was 130 percent for 7 tests
at Madison, 114 percent for 4 tests at Eau Claire, and 111
percent for 3 tests at Spooner.
“Seed from 110 acres of registered Flambeau is
available for 1946 planting.” (Continued). Address: U.S.
Regional Soybean Lab., Lafayette, Indiana.
2034. Probst, A.H. 1946. Third work planning conference of
the North Central States Collaborators of the U.S. Regional
Soybean Laboratory, Urbana, Illinois, February 20, 21, 22,
1946 (Continued–Document part IV). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 135.
April 29. 37 p.
• Summary: (Continued): Page 15:
“Selecting of Entries for Uniform Test Group IV
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“The group agreed to drop Boone, Macoupin, and S5510 from the Uniform Test. Illinois will continue to grow
Macoupin and Missouri will continue to grow Boone.
“C508 was the only new entry in the test.
“Mr. Probst objected to growing S100 on the basis that it
is too late for southern Indiana conditions and other northern
Areas of Group IV territory where it is being grown, and
because of its low oil content. He said the average yield has
been good but it has been badly frosted in some cases with
resulting low yields.
“The varieties and strains chosen for this test, along with
the name of the state that is to furnish 10 pounds of cleaned
seed to the Laboratory by March 15, are as follows:
“Strain, Seed Origin, Seed source
1. Chief, Mini x Manchu, Illinois
2. C101, Dunfield x Manchu, Indiana
3. C425, T117 x Mansoy, Indiana
4. C439, Dunfield x Mansoy, Indiana
5. C447, Dunfield x Mansoy, Indiana
6. C453, Dunfield x Mansoy, Indiana
7. C458, Dunfield x Mansoy, Indiana
8. C461, Dunfield x Mansoy, Indiana
9. C463, Dunfield x Mansoy, Indiana
10. C464, Dunfield x Mansoy, Indiana
11. C470, Rogue from P.I. 54592, Indiana
12. C508 (LX590-13), Patoka x L7-1355, Indiana
13. Gibson, Midwest x Dunfield, Indiana
14. Patoka, P.I. 70218-2, Indiana
15. S55-19, Virginia x P.I. 37062, Missouri
16. S100, Rogue from Illini, Missouri
“Increase and Distribution of New Varieties
“Suggestions for recommendations of new and
superior strains to be released were requested, and Mr.
Kalton suggested the strain designated A4-107-12 from
the cross Mukden x Richland, which had been developed
cooperatively by the Iowa Agricultural Experiment Station
and the U.S. Regional Soybean Laboratory. Mr. Kalton
submitted his recommendations in the form of a report by the
Committee on the Distribution of Seed and. Plant Material of
the Iowa Agricultural Experiment Station.
Page 26:
“This recommendation reads as follows:
“Committee on the Distribution of Seed and Plant
Material
“Iowa Agricultural Experiment Station
“Approval is hereby requested for distribution of the
following under the rules of the Committee:
“Identification (Name and/or number):
“Hawkeye soybean
“Pedigree No. A4-107-12
“Pedigree:
“1938–Hybrid No. 1415. (Mukden x Richland) Final
pedigree No. A4-107-12.
“Origin: Hawkeye (A4-107-12) originated as a single

plant selection in a F5 row of the cross. Mukden x Richland,
made in 1938 by Dr. M.G. Weiss. Plant selections from the
progeny of this cross were made each year from the F2 to
the F5 generation. Yield tests were conducted from the F3
to the F5 generation on a plant-progeny basis, in this way
obtaining a good preliminary evaluation of the progenitors
of this strain. The final plant selection was made in a F5
row of A3-107, by C.R. Weber in 1943. The plants in the F6
progeny row were bulked in 1944, to constitute the original
foundation seed of Hawkeye (A4-107-12) for increase.
“Description (Taxonomic):
“Plant–Flower color–purple
“Pubescence color–gray
“Type of growth–determinate
“Plant height–medium–averages 3-4” taller than
Richland
“Erect growth with few short branches at basal portion
of stem.
“Seed–Size–about 2600 seeds per pound; slightly larger
than Richland.
“Shape–ellipsoidal
“Color–light yellow
“Hilum color–light brown margin, grayish black center
“Pods–turn light brown at harvest, like Mukden parent
predominantly 3 seeded.
“The characteristic hilum color is such as to distinguish
this variety from other commercial varieties now available.
Page 31: “Messrs. Torrie, Lambert, Williams. and
Probst were to organize strains for a HLT II with A3K-884,
Earlyana, Wisconsin Manchu 3, Richland and A4-107-12 as
check varieties.
“The possibility of having a HLT III was mentioned
but no plans were made. Dr. Williams, after previous
consultation with Dr. Milner, Mr. Collins, and Mr. Krober,
suggested the elimination of protein and iodine number
analyses and not regrinding for oil analyses on all early
generation strains, that is, those not entered in the uniform
tests, in order to run more samples for oil analyses. Those
present were agreeable to this suggestion.
“Friday, February 22–H.W. Marston, Chairman
“The Place of Soybeans in the Soil Conservation
Program by C.A. Van Doren, Soil Conservation Research–
The belief is prevalent among farmers that the production
of soybeans contributes directly to an increased loss of
soil from cultivated land. Actual measurements of soil
loss from soybeans, as compared with losses from other
cultivated crops, do not consistently show greater losses
from soybeans than from many other cultivated crops. Under
some conditions, the type of physical structure developed
on soybean ground may increase infiltration, thus reducing
soil losses. Table I shows the relative losses from corn
and soybeans from plots located on a four percent slope at
Urbana, Illinois.
“Table I. Relative Soil Losses from Soybeans and Corn
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as Affected by Surface Mulches (1)–Artificial Rain–1.75
inches in one hour.
A table has 7 columns: (1) Date and loss of soil in lb/
acre. (2-3) Bare (2) soybeans or corn. (4-5) Straw mulched
(3) soybeans or corn. (6-7) Residue (4) soybeans or corn.
Oct. 1941. Bare: 1800 vs. 3100. Straw mulch: 97 vs. 94.
Residue: 605 vs. 251. Oct. 1942. Bare: 3400 vs. 4100. Straw
mulch: 26 vs. 36. Residue: 722 vs. 159.
“(1) All tests were made on plots in quadruplicate on a
four percent slope.
“(2) Bare plots were clean-tilled during growing season
and all crop residues removed at harvest time: corn as fodder,
soybeans as hay.
“(3) Straw-mulched plots were plowed in the spring and
mulched after planting with 2 tons par acre of wheat straw.
“(4) Residue plots were clean-tilled during growing
season with soybean straw and corn stover returned after
harvest to the respective corn and soybean plots.
“Farmers want to produce soybeans. We should
therefore attempt to tell them how they may be produced
with a minimum loss of soil by erosion. Four considerations
should be kept in mind in producing soybeans. We should
first consider the land use phases of production. Continued
use of any field for cultivated crops such as corn and
soybeans will eventually bring about a depletion of plant
food nutrients, poor physical condition of the soil, low
organic matter content, and reduced yields. Instead of
substituting soybeans for a grain or clover crop in our Corn
Belt rotations, soybeans should be placed in a rotation
instead of a cultivated crop.” Address: U.S. Regional
Soybean Lab., Lafayette, Indiana.
2035. Calland, J.W. 1946. Cultural practices in Ohio.
Soybean Digest. April. p. 14-16.
• Summary: Editor’s note: “The third of three articles on
soybean cultural practice surveys by Mr. Calland. Reports on
the Indiana and Illinois surveys appeared in the February and
march issues.”
“Fifteen hundred soybean growers in 18 of the
principal soybean counties of northwestern Ohio answered
questionnaires on how they grew their 1944 soybean crop
(Note: The counties were: Auglaize, Champaign, Delaware,
Hancock, Henry, Huron, Logan, Lucas, Marion, Mercer,
Morrow, Paulding, Putnam, Sandusky, Seneca, Union, Van
Wert, and Wood). This information was requested by the
county agents. The growers reports cover 50,000 acres of
soybeans. By summarizing these reports we can get a good
look at the cultural practices used in these 18 counties which
grow 54 percent of Ohio’s soybeans.
“The average soybean grower in these counties grew
33 acres of soybeans and harvested 21½ bushels to the acre.
Ninety-one percent planted their soybeans solid with a yield
of 21.3 bushels, while 9 percent planted in rows and got 22.7
bushels–1.4 bushels extra. In 13 of the 18 counties row beans

gave better yields than solid plantings. Weeds were much
worse in solid fields in 1945 and the yield advantage of row
beans was doubtless still greater than it was in 1944. In some
solid fields in 1945 weeds reduced the soybean yield by as
much as 10 bushels per acre.
“Growers in Morrow, Huron and Marion Counties
very definitely favor solid plantings with 99, 97 and 95
percent solid. On the row side of the picture Mercer County
leads with 27 percent in rows, followed by 20 percent in
Champaign and 18 percent in Lucas.
“Growers planting solid used 1.86 bushels of seed per
acre while row planters used 1.07 bushels. The reasons
given in other soybean growing areas for the decided swing
from solid to row planting have not caused Ohio growers to
change their seeding methods. However, it is to be expected
that the serious weed conditions of 1945 will influence a
larger proportion of farmers to plant in rows.
“Thirty-four of each 100 growers planting solid
cultivated their soybeans after planting. The other 66 did
not. This survey does not show what steps were taken to kill
weeds before planting, but the growers who cultivated their
solid beans harvested 0.9 of a bushel more beans per acre.
The greatest gain in yield for cultivation was 4.3 bushels
for Seneca County, while with growers in Logan, Sandusky,
Henry and Wood the increase for cultivating solid soybeans
ranged between 3 and 4 bushels per acre.
“The rotary hoe was used for 64 percent of the
cultivating done on solid beans, the spike-tooth harrow 27
percent, the weeder 7 percent and the cultipacker 2 percent.
Sixty-eight out of each 100 growers cultivated but once, 26
cultivated twice and six cultivated three times.
“Fifty-seven out of each 100 growers planting in rows
used the corn planter, 23 the grain drill and 20 used the
beet and bean drill. An interesting comparison appears
here. Beans planted with the corn planter had an average
row-width of 38 inches and a yield of 20.9 bushels; rows
planted with grain drill averaged 24 inches wide with a 24.4
bushel yield; while rows planted with the beet and bean drill
had an average row-width of 21 inches and a yield of 26.9
bushels. It seems that this difference in yield per acre is due
to row-width rather than to the implement used for planting
row beans; since we get similar results by grouping the rowwidths, regardless of implements used, into narrow, medium
and wide rows. See Table 1.
“Eighteen percent of the row beans got one cultivation,
36 percent got two, and 46 percent got three, 59 percent
of the cultivating was done with the regular cultivator, 30
percent with the rotary hoe, 7 percent with the harrow and 4
percent with the weeder.
“The Manchu, a variety in many instances so badly
mixed as to have almost lost its identity, continued to hold
first place in acreage planted in Ohio in 1944 with 38 percent
of the growers planting it. The stiff-stemmed Richland
was next in favor with 30 percent planting it, followed by
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Dunfield, Mandell and Mingo. These five varieties account
for 90 percent of the soybean acreage in 1944.
“Only three varieties are recommended by the College
of Agriculture and the Experiment Station for planting in
Ohio in 1946.
“(1) Earlyana for the northern part of the state when
wheat is to follow soybeans;
“(2) Richland for use on fertile fields where other
varieties might go down;
“(3) Lincoln to replace all other mid-season varieties
such as Dunfield, Illini, Mandell, Manchu, Scioto and
Mingo.
“The kind of soil planted to soybeans very definitely
affected yields. Growers were asked to classify the soil as
dark, mixed or light. Twenty-six of each hundred growers
planted on dark soil with an average yield of 24.2 bushels,
61 classed the soil as mixed with a 21.2 bushels yield, and
13 said light soil and 20.6 bushels. This spread of 3.6 bushels
per acre between dark and light soils while not as large as
might have been expected still points out that while soybeans
may yield comparatively better than other crops on light soils
they also respond well to improved fertility. Similar surveys
gave an increase in yield of 7 bushels per acre for dark soils
over light in Illinois and 4.3 bushels in Indiana.
“Soil preparation did not greatly affect yield. Eightythree percent plowed their fields and took off 0.3 of a bushel
more beans per acre than the growers who used the disk
rather than the plow.
“Apparently the fields in most of these 18 counties
now carry almost sufficient amounts of soybean inoculating
bacteria. It is quite generally agreed that the cost of properly
inoculating soybean seed is so low and the insurance value
so high that it is only good business to inoculate. Moreover,
the soybean may not be able to add to the soil’s nitrogen
supply unless these bacteria are present in sufficient
quantities. Growers in Ohio quite generally inoculate.
Eighty-eight percent of them inoculated in 1944 although the
increase in yield for inoculation was only 0.4 of a bushel per
acre.
“Table 3 indicates that the soybean has a long planting
season. It appears that, in 1944 at least, there was very little
difference in yield due to planting date for the eight weeks of
May and June. However, date of planting records for other
years definitely show a reduction in yield for mid-season
varieties when planted much after June 1, while the yield
of early maturing varieties is usually not much effected by
planting date any time in May or June.
“The place of soybeans in the rotation is always a moot
question. These growers were asked to name the crop which
preceded soybeans and the crop which would follow the
soybeans. Both the preceding and following crops are listed
in Table 4. While this does not, of course, show the entire
rotation scheme, it does show the place where soybeans
occur in the rotation.

“Corn seems to have preceded soybeans in about 55
percent of the fields and to have followed the soybean crop
in only 15 percent of the fields. Soybeans preceded soybeans
on one out of four fields and followed soybeans on one out
of five. Oats followed soybeans in one-third of the fields and
wheat in one-fourth. Thus a rather definite crop sequence of
corn, soybeans, small grain is indicated on about one-half of
the farms.
“One out of five growers fertilized the soybean crop, the
average application was 157 pounds to the acre. Seventy-one
percent of the fertilizer was applied in the rows, 22 percent
broadcast and seven percent plowed down. Fifty-one percent
of the growers who use fertilizer said the results were good,
10 percent fair, 27 percent poor and 11 percent gave results
as ‘unknown’.
“One out of three fields were fertilized in Delaware,
Huron, and Sandusky Counties, while only one grower out of
52 used fertilizer in Paulding County. The brands of fertilizer
used indicate that most growers fertilizing soybeans favor the
kind they have been accustomed to use on the corn crop.
“One-half of the growers own combines and 88 percent
say that the combine scatters the straw. The balance say their
straw is left in bunches. Combine manufacturers should
carefully study the proper disposal of soybean straw as it
comes from the combine. A great many farmers complain
about the difficulty of plowing down soybean straw. Table
5 shows the popularity of the 5 and 6 foot cuts, more than
three-fourths of the combines are of these two sizes.
Photos: (1) A man driving a tractor pulling a harrow.
Caption: “An early cultivation with the rotary hoe or
harrow is important for weed control. (2) A man driving a
tractor pulling a row planter. “Advantages of row-planting
soybeans: 1. Less seed. 2. Better weed control. 3. Earlier
harvest. 4. Better yields.
Tables: (1) Comparative yield of row soybeans (120
growers). The yield is highest (26.9 bu/acre) when the
planter used is a “beet & bean drill,” and when the width
between rows is all small (20-28 inches). (2) Choice of
variety and variety yields. The three most popular varieties
are Manchu, Richland, and Dunfield. (2a) Summary of
soybean cultural practices, 1944 crop, for the 3 states of
Illinois, Indiana, and Ohio. This vertical table, two-thirds
of a page wide, contains a massive amount of data on every
conceivable cultural practice.
(3) Yields based on various planting dates, for 8 different
dates from early May to early July. (4) Preceding crops
and following crops (in a rotation). (5) Number and size of
combines owned. Address: Director of Agronomic Research,
Central Soya Co.
2036. Soybean Digest. 1946. Grits and flakes... from the
world of soy: A new soybean variety has been developed at
the Morden Experimental Station in Manitoba... April. p. 28.
• Summary: “... and probably will be licensed shortly,
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reports the Family Herald and Weekly Star. An early yellow
variety, it was selected from a cross between Mandarin and
Manitoba Brown. A cooperative crushing plant in Altona
promoted primarily to process sunflower seeds, is interested
in soybeans if a commercial crop can be developed in
Manitoba.
Note: Altona (2006 population 3,709) is a predominantly
Mennonite community in southern Manitoba about 100
km (62 miles) southwest of Winnipeg and 133 km north of
Grand Forks, North Dakota. It is known as “The Sunflower
Capital of Canada.”

phloem, xylem, or cork grows by division, resulting (in
woody plants) in secondary thickening. Address: Dep. of
Biochemistry and Dep. of Horticulture, Univ. of Wisconsin,
Madison, Wisconsin.

2037. Van Duyne, Francis Olivia. 1946. How to prepare
fruits and vegetables for freezing: with suggestions for
choosing suitable varieties. University of Illinois, College
of Agriculture, Extension Service in Agriculture and Home
Economics, Circular No. 602. 16 p. April.
• Summary: Soybeans are mentioned on 3 pages. Page 7
(Table 1): “Vegetables: How to prepare for freezer storage.”
“Soybeans: Use green soybeans of edible variety. Blanch
in pods, then hull. Quantity of vegetable: 1 lb. Amount of
boiling water: 1½ quarts. Time in water: 5 minutes.
Page 14 (Table 3): “Directions for cooking frozen
vegetables.” Vegetable (pint carton): Soybeans. Boiling
salted water: 3/4 cup. Boiling time: 10 minutes.
Page 15: “Suitability of some varieties–Vegetables.”
The following varieties of large-seeded, green vegetable
soybeans were adapted to preservation by freezing: “Very
good: Hokkaido. High good: Bansei, Funk Delicious, Giant
Green, Willomi. Good: Jogun. Low good: Emperor, Higan,
Illington, Imperial.” Address: Asst. Prof. of Foods, Univ. of
Illinois.

2040. Carr, Robert B. 1946. Soybean varieties in the YazooMississippi Delta, 1944-1945. Soybean Digest. July. p. 1213.
• Summary: “The Delta Experiment Station, a branch of
the Mississippi Agricultural Experiment Station, located at
Stoneville, Mississippi, began its soybean research program
in 1920, and by 1942 this program became one of the
station’s major projects. Since that period there has been a
gradually increasing interest in soybeans in the Delta. The
initiation of the southern regional program in 1943, with
headquarters for the Southern states at the Delta Station,
resulted in an expanded breeding and testing program under
Mississippi conditions. In 1944 and 1945, introductions,
progenies, selections and varieties under test numbered
approximately 3,000.”
“These investigations, concerned primarily with the
production of better varieties of soybeans for industrial
utilization and adapted to Delta conditions, may be divided
rather broadly into: (1) The development of superior material
by hybridization and through selections within introductions
and established varieties; and (2) subsequent evaluation
through field tests of these selections and varieties as to
their date of maturity, yield, seed quality, and oil and protein
content.
“Grouped According to Maturity: The 2,000 to 2,500
hybrid lines of approximately 75 crosses now under
observation, represent the best blood lines of varieties
adapted to northern, southeastern and southern conditions.
These crosses were made by Dr. Leonard F. Williams of the
U.S. Regional Soybean Laboratory, Urbana, Illinois, and
Dr. E.E. Hartwig and Mr. J.A. Rigney of the U.S. Regional
Laboratory and the North Carolina Agricultural Experiment
Station, Raleigh, North Carolina, respectively. The maturity
range of this material extends from early August to late
November. In 1944 approximately 30 of the most promising
commercial varieties were in the uniform variety yield tests
and approximately 200 other varieties and selections were
in preliminary yield tests. In 1945 the number of varieties
in the uniform tests was increased to approximately 40, and
the number in the preliminary test, including hybrid lines, to
approximately 600. During 1944 and 1945 a number of these
tests were conducted at several locations to determine the

2038. MacVicar, Robert.; Struckmeyer, B.E. 1946. The
relation of photoperiod to the boron requirement of plants.
Botanical Gazette 107(4):454-61. June. [9 ref]
• Summary: Biloxi and Manchu soybeans were studied.
“Summary: 1. The intensity of boron-deficiency
symptoms in soybeans has been found to be much more
severe in long than in short days.
“2. The reduction was due to a diminished boron
requirement rather than to changes in the absorption of
boron. The boron content of plants exhibiting severe
symptoms of deprivation (long photoperiod) and plants
showing no gross evidence of deficiency (short photoperiod)
was essentially the same.
“3. Histological examination of the stems confirmed
this observation. There was little cellular disorganization in
minus-boron plants produced in short photoperiod. Borondeficient plants in long photoperiods, however, exhibited
abnormalities. There was a marked increase in vascular
tissue resulting from abnormal cambial activity. Necrotic
areas in the region of the phloem were conspicuous.”
Note: Cambium is a cellular plant tissue from which

2039. Soybean Digest. 1946. Grits and flakes... from the
world of soy: Two new soybean varieties, Gibson and Chief,
have been certified for the state of Kansas. June. p. 24.
• Summary: “The state’s farmers now have the following
varieties listed in order of their maturity dates: Dunfield,
Chief, Gibson, Hong Kong, and A.K.”
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adaptation of these varieties and strains to conditions in the
Yazoo-Mississippi Delta.
“Since the normal maturity of existing varieties, adapted
to southern conditions, ranges from early September to early
November, the varieties tested were grouped according to
maturity in order to obtain more accurate information on
the performance of each variety. They were grouped as
follows: (1) early strains maturing prior to September 15;
(2) medium strains, October 1 to October 15; (3) mediumlate strains, October 15 to November 1; and (4) late strains,
those maturing after November 1. At present there are
no promising varieties which normally mature between
September 15 and October 1.
“Plantings were made on four major soil types in the
Delta, extending from the northern to the southern part
of the area. The soils for the several locations are: Dubbs
silt loam at Tunica; Robinsonville very fine sandy loam at
Stoneville; Yazoo silt loam at Anchorage; and Sharkey clay
soil (commonly known as ‘buckshot’) at Onward.
“Plant height and lodging notes were taken on the
varieties as they matured. Yields were determined from the
weight of seed harvested from a 16-foot section from each
of the four one-row plots of each variety. All yields were
analyzed statistically to determine whether the differences
were significant. At some locations the two seasons varied to
such an extent, primarily in the amount and distribution of
rainfall, that the yield and rank of some varieties was quite
different.
“The quality and size of seed of each variety was
recorded, and a composite sample taken for chemical
analysis. All analyses were made by the U.S. Regional
Soybean Laboratory at Urbana, Illinois. Two-year average
yields for 1944-45, other agronomic and morphologic data,
percentage of protein, oil, and the iodine numbers of the oil
are summarized by maturity groups in tables 1, 2, 3, and 4.
“Early Varieties: Many planters have expressed an
interest in a soybean that can be combined before the peak
of the cotton picking season. This has assumed increasing
importance as the labor supply dwindled during the war
years. Consequently, one of the aims of the soybean breeding
program at the Delta Experiment Station is to develop an
early maturing variety of soybeans.
“The early maturing strains being tested at the present
time by the Delta Station are better adapted to northern than
to southern conditions, being among the best for Kentucky,
Missouri, southern Illinois and southern Indiana, where they
mature during the cool fall months, producing excellent
yields of high quality seed. Under Delta conditions, however,
the same strains mature from late August to early September.
“The highest yielding early varieties in the Delta in
1944-45 were: C101, a new strain developed by the Indiana
Agricultural Experiment Station; and S100 developed by the
Missouri Agricultural Experiment Station...”
Continues to discuss: More early varieties. Medium

varieities (Ogden). Medium-late varieities (Roanoke,
Volstate). Late varieities (Delsta, Mamloxi, Mamotan,
Nanda).
Tables give a “Summary of agronomic and chemical
data for the soybean varieties and strains, 1944-45.” (1)
Early maturing strains. (2) Medium maturing strains. (3)
Medium-late maturing strains. (4) Late maturing strains.
A map shows the Mississippi Delta, located between
the Mississippi River and the Yazoo River (which meet at
Vicksburg), and the various locations where the soybean
tests are conducted. Address: Asst. Agronomist, Delta Branch
Exp. Station, Stoneville, Mississippi.
2041. Coon, Beckford F. 1946. Resistance of soybean
varieties to Japanese beetle attack. J. of Economic
Entomology 39(4):510-13. Aug.
• Summary: “Summary: All 26 varieties of soybeans were
found susceptible to Japanese beetle attack. Greatest injury
had occurred by the last of July in all plots.
“Late varieties recovered from the beetle injury by
continued growth after the beetles disappeared. Early
varieties failed to make this recovery.”
The names of the varieties are given in Table 1: Lincoln,
Gibson, Chief, Scioto, Viking, Potoka, Ranger, Mingo, Illini,
Dunfield, Mansoy, Late Pennsoy, Harbinsoy, Penn State
105-38, Kingwa, Pennsoy, Manchu, Type 117, 87-42, 9042, Richland, Wilson 5 [Wilson Five], Wisconsin 3, Hobara
[Habaro], Virginia, Earlyana.
Table 2 gives “Yields of all varieties in bushels of
grain per acre and tons of hay per acre, 1944” [at Manheim,
Lancaster, and average]. The varieties with the highest
average seed yields were: Potoka 44.0, Gibson 43.4, Scioto
40.7, and Viking 40.3. Address: Pennsylvania State College,
State College.
2042. Parker, M.W.; Hendricks, S.B.; Borthwick, H.A.;
Scully, N.J. 1946. Action spectrum for the photoperiodic
control of floral initiation of short-day plants. Botanical
Gazette 108(1):1-26. Sept. [20 ref]
• Summary: “Summary: 1. The purposes of this investigation
were to obtain quantitative data on the photoreactions that
prevent flowering of short-day plants, from which an action
spectrum relating wave length to photoperiodic effectiveness
of light could be derived, and to draw such inferences
concerning the nature of the photoreactions as the action
spectrum would permit.”
Soybean (Soja max (L.) Piper var. Biloxi) and cocklebur
(Xanthium saccharatum Wallr.) were investigated. Address:
1. Physiologist; 2. Senior Chemist; 3. Senior Botanist; 4.
Assoc. Physiologist. All: Bureau of Plant Industry, Soils
and Agricultural Engineering, Agricultural Research
Administration, U.S. Dep. of Agriculture, Plant Industry
Station, Beltsville, Maryland.
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2043. Toole, Eben H.; Toole, Vivian K. 1946. Relation of
temperature and seed moisture to the viability of stored
soybean seed. USDA Circular No. 753. 9 p. Sept. [8 ref]
• Summary: “Seed of Mammoth Yellow and Otootan
soybeans grown in North Carolina in 1933 was adjusted to
four different moisture contents and stored at five controlled
temperatures.”
“With the natural moisture of approximately 13.5
percent the seed was dead after 5 months’ storage at 30ºC.
and after 2 years at 20º. Full viability was kept for 3 years
at 10º, but germination fell rapidly after that. Practically
full germination was maintained for 10 years at 2º and full
germination at -10º.
“Seed dried to 8 to 9 percent moisture showed little or
no loss of germination when stored at 30ºC. for 1 year, but
the fall in germination was very rapid after 1 year. Seed
stored at 20º germinated 90 percent after 5 years and lost
viability gradually in subsequent years. This seed stored at
10º, 2º, and -10º did not change in germination in 10 years.”
Address: 1. Senior Physiologist; 2. Asst. Botanist. Both: Div.
of Fruit and Vegetable Crops, Bureau of Plant Industry, Soils,
and Agricultural Engineering, USDA.
2044. Cerighelli, Raoul. 1946. Faculté germinative &
conservation des graines de soja [The germinating faculty
and preservation of soybean seeds]. Revue Internationale du
Soja 6(33-34):149-51. Nov/Dec. [3 ref. Fre]
• Summary: Much of this research was conducted at
Marseilles, France. The lower the storage temperature
and humidity, the greater the germination percentage of
soybeans. A large table (p. 150) shows these relationships
with the following soybean varieties: Manchu Roudnice.
Kleverhof 527. Géant jaune [Giant Yellow]. Bitterhof.
Dans Ossijeck 1. Desme 1. Grignon 55. Roudet G. Grignon
1. Dunfield. Rouest jaune [yellow]. Grignon 9. Grignon
5. Grignon 41. Grignon 37. Rouest 29. Lisbonne. Brun
Chéron hâtif. Grignon 39. Soya Sota [Soyasota]. Grignon
32. Staroukra mskaya. Tokio noir. C.B. Poppelsdorf 236.
Wisconsin Black.
2045. Elliott, H.G. 1946. The soybean. Its possibilities
in W.A. [Western Australia]. J. of Agriculture, Western
Australia 23(4):285-93. Dec. Summarized in Soybean
Digest, Nov. 1947, p. 34.
• Summary: Contents: Introduction. Economic position.
Soybean oil. Uses of oil. Origin. Uses in Western Australia.
Name and origin. Description. Climate. Soils. Cultivation.
Fertiliser. Inoculation. Sowing. Intercultivation. Harvesting.
Varieties. Summary of soybean trials in W.A. (using mostly
American or Canadian varieties). Some edible varieties of
soybeans (as a green vegetable, a cooking dried beans).
“In Australia, the acreage grown is as yet only small
and up to the present time has been mainly experimental.” In
Western Australia it is doubtful if the soybean could compete

as a fodder with other summer-grown fodders.
Varieties: The “Council for Scientific and Industrial
Research have obtained best results with Charlee,
Haberlandt, Creole and Georgian varieties in Queensland,
whilst Manchu Yellow and Haberlandt have been grown with
some success in Western Australia and yields as high as 35
bushels per acre have been obtained experimentally.
“Summary of soybean trials in W.A.: The Department
of Agriculture of this State has for many years introduced
numerous varieties of soybeans for trial at various centres
over a wide range of soil and climatic conditions, from as
far North as Ord River in the Kimberleys to Albany on the
South coast, and the results to date have not been completely
successful. The early trials did not meet with much success
because of three main factors–1. Inability to obtain good
inoculation on plants as a suitable strain of bacteria for
inoculation of seeds was not available. 2. Suitable strains and
varieties of soybeans were not available as those tried were
too long in maturing. 3. Low germination of seed imported
for trial. In recent years better results have been obtained”
since these problems are been solved. “Of the varieties
grown in the South-West, Manchu Yellow, Haberlandt,
Arysoy, Easy Cook, Harrow Mammoth Brown [Harrow,
Mammoth Brown?], Kenway and Q1463 have all given
reasonable results, with yields of up to 30 bushels per acre of
seed.
A table (p. 292-93) shows that at present in Western
Australia some 51 soybeans varieties from the USA and
18 varieties from Canada are under trial at various centers.
For each variety the following information is given: name,
average number of days to mature (range: 89-126), yield (6
varieties have yields from 35.0 to 37.44 bushels/acre), and
whether or not the seed color is yellow.
Named American soybean varieties under trial: Ito
San, Ohio 9100, Manchu, Black Eyebrow, Elton, Aksarben,
White Eyebrow, Wilson 89, Ohio 9035 (Hamilton), Ohio
7490, Ohio 9016, Wilson, Ebony, Medium Green, Habaro,
Haberlandt, Mikado, Royal, Peking Sel 1-21-8, Peking Sel
1-21-5, Peking Sel 1-21-7, Peking Sel 1-21-3, Sherwood,
Virginia, Peking, Shingto, Chestnut, Early Yellow, American
Coffee Berry, Early Black, Sable, Wisconsin Black, Medium
Early Yellow, Medium Early Brown, Medium Early Black,
Ohio 7046, Mongol, Taha, Jet, Haberlandt, Chernie, Nuttall,
Ohio 7476, Medium Green, Amherst, Mever [Meyer], Cloud.
Named Canadian soybean varieties under trial: St.
Anne’s No. 92, Early Brown, Mandarin, Yellow 210, Yellow
17, Chinaton Echo, Italian, O.A.C. No. 211, O.A.C. No. 81,
Summerland, Black (China), Early Korean, Green, Manchu,
Black Eyebrow, Ito San, Golden, A.K.
Varieties grown experimentally in New Zealand and
having an average yield of 23 bushels: Early Yellow, O.A.C.,
Black Ontario, Manchu (Hudson), Manchu (Ottawa),
Cayuga.
Edible varieties of soybeans that are good for use
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as a green vegetable: Agate, Hahto, Easycook, Rokusen
[Rokusun], Funk Delicious, Kura, Aoda, Bansii [Bansei],
Shiro, Hokkaido, Chusei, Higan, Janro [Kanro?], Willoni
[Willomi], Nanda, Jogun.
Edible varieties of soybeans that are good for use for
cooking as dried beans: Easycook, Chusei, Rokusen, Jogun,
Hokkaido, Janro [Kanro].
Note: This is the earliest document seen (Oct. 2013)
that clearly mentions the soybean varieties Chinaton Echo or
Early Korean. Address: Agrostologist, Western Australia.
2046. Johanson, R.; Lugg, J.W.H. 1946. Sulphur
distributions, with special reference to the cystine plus
cysteine and methionine contents of the seeds and seed
proteins of two varieties of soya beans. Australian J. of
Experimental Biology and Medical Science 24(4):321-25.
Dec. [31 ref]
• Summary: The seeds of Dunfield and Lincoln soybean
varieties were examined for the sulphur distributions. The
cyst(e)ine and methionine contents of the “whole” proteins in
both varieties were very similar, but in general the variation
in the sulfur distributions in the unextracted seeds was more
pronounced.
“Numerous estimates have been made of the contents of
the sulphur-containing amino acids, cystine and methionine.”
“In terms of the nitrogen present, the seeds and ‘whole’
proteins were of moderate cyst(e)ine [cysteine] content and
of rather low methionine content.”
Note 1. “Cystine” and “cyst(e)ine” are apparently two
different substances.
Note: Methionine and cysteine are generally referred to
as the “sulfur-containing amino acids.” The soybean does not
lack sulfur-containing amino acids cysteine and methionine,
as some people think. Soybeans are limiting in methionine
and cysteine, not lacking. In addition, cysteine is not an
essential amino acid.
Moreover, Soy protein is a complete source of protein
containing adequate quantities of all 9 essential amino acids
which are necessary for the building and maintenance of
human body tissues (Erdman & Fordyce, 1989). Address:
Univ. of Melbourne.
2047. Soybean Digest. 1946. Australian meeting. Dec. p. 35.
• Summary: According to Donald Shand, the National
Soybean Growers and Producers Association of Australia
will be holding a field day at Armdale, New South Wales,
in late January, 1947. Shand, honorary organizer of the
project, reports that large acreages of Lincoln, Dunfield, and
Richland soybeans are being planted in the Armdale area.
2048. Holmberg, Sven A. 1946. Från sojaväxtförädlingen
vid Fiskeby [Soybean breeding at Fiskeby]. Kunglinga
Lantbruksakademiens Tidskrift (J. of the Royal Swedish
Academy of Agriculture) 85(4):373-84. [Swe; eng]

• Summary: “The first aim of soya bean breeding at Fiskeby,
Sweden, has been to achieve earlier maturity. Varieties which
in America and elsewhere are described as ‘extra-early,’ do
not behave as such when grown in the cool, long-day climate
of Sweden. The Canadian variety, Manitoba brown, which
ripens in 100 days at Ottawa, Ontario, on the 45th latitude,
requires 143 days on the 58th latitude at Fiskeby, Sweden.
The Sioux variety ripens in 185 days in Virginia, USA (39º),
114-121 days on southern Sachalin [Sakhalin] (47º), and in
136 days at Fiskeby (58º).”
Note: Sakhalin, belongs to the USSR; belonged to Japan
from 1905-1945 as Karafuto, but belonged to Russia before
that.
“Out of 6,426 attempted hybridizations, only 872 gave
progeny. By crossing the short, extra-early varieties found on
the islands of Hokkaido [Japan] and Sachalin with the taller,
medium-early varieties from Manchuria and Germany, new
hybrids were raised. Some of these are decidedly earlier in
maturity than either of their parents and are also medium
in height. Many of these new hybrids ripen on our latitudes
the first days of September showing an advance in earliness
of 2-3 weeks as compared with the ‘extra-early’ varieties
cultivated before. New crosses have been made to increase
the yield and improve the quality of these hybrids.”
Note: This is the earliest publication seen (Aug. 2015)
by Sven A. Holmberg, concerning his work breeding
soybeans for northern latitudes and/or cold climates.
Address: Norrkoping, Sweden.
2049. Oberhelman, Lois. 1946. Freezing farm foods. Purdue
University (Indiana), Department of Agricultural Extension,
Extension Bulletin No. 308. 24 p. See p. 11.
• Summary: A table titled “Directions for vegetables” (p.
10-11) states that the following varieties of green edible
soybeans were adapted to preservation by freezing: Bansei,
Giant Green, Hokkaido. “Harvesting and handling: Select
well-filled pods which are bright green and succulent.
Preparation: Wash pods thoroughly in luke warm water.
Boil or steam for 5 minutes; cool and squeeze out of pods.
Blanching (scalding period): No additional blanching
required.” The soybeans are now ready to freeze. Address:
Home Economics Extension, Lafayette, Indiana.
2050. Roque, Arturo. 1946. Soybeans. University of Puerto
Rico (Rio Piedras, San Juan) Agricultural Experiment
Station, Annual Report p. 47-50, 67. For the years 19431944. [Eng]
• Summary: “Soybean variety tests.–The work on soybeans
has been continued this year with a number of variety tests
which are established in different regions of the Island and in
different seasons. The tests were established to determine the
effect of variety, season, and distance of planting on the yield
and composition of soybean forage and grain. To-date a total
of 22 grain and forage tests has been established, 14 of which
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have been finished.
“The results of these tests–indicate that Seminole,
Otootan, and Palmetto are better than Mammoth Yellow both
as regards hay and grain production (table 20).
“Best planting distance for soybeans.–The results
presented in tables 20, 21, and 22 show that a distance of
one foot between rows is decidedly better than a distance of
two feet as regards hay production of soybeans. This is also
true with respect to grain production. Yields obtained at a
distance of one foot exceeded those obtained at a distance of
two feet by amounts ranging from 20 to 50 per cent.
“Protein content of soybeans.–As in the case of other
crops, the protein content of soybeans varies with the place
where they are grown. The total protein content of several of
the experimental plantings of soybeans are presented in table
20. The analyses of results presented in table 20 have shown
differences as high as six per cent on the protein content of
the same variety in different regions of the Island.
“Effect of length of day on soybean yields.–To study the
effect of length of day on soybean yields, an experiment was
conducted with the Palmetto, Otootan, and Seminole soybean
varieties. The plants were grown in 12-inch clay pots filled
with equal amounts of a 6:3:2 mixture of silt, sand, and wellrotted filter-press cake. Each pot contained five plants and
each treatment was replicated four times. The pots were kept
for three weeks under natural light conditions, after which
they were subjected to the following lengths of day by means
of light treatments: 7, 9, 11, 14, 16, and 18 hours.
“Under the 7, 9, and 11 hour day-length treatments, all
three varieties flowered in 36 days and had one-inch pods by
the 46th day after planting. Very little flowering was noticed
under the 14, 16, and 18-hour day-length treatments, and no
pods had been produced three months after planting. The
mean yields obtained as a result of this test are indicated in
table 23.”
Contains 4 large tables as indicated.
On page 67 is a large table titled “Plant introduction.”
It states that 8 varieties of the soybean (Soja max (L.) Piper)
were received from Hawaii. Their use was “Economic.”
Address: Director.
2051. Woodworth, C.M.; Williams, L.F. 1947. Lincoln, a
midseason soybean for the North-Central states. Illinois
Agricultural Experiment Station, Bulletin No. 520. p. 334-48.
Jan. [2 ref]
• Summary: Contents: Plant and seed characteristics. Origin
and history. How Lincoln compares with other varieties.
Lincoln performs well over wide area. Occurrence of black
seeds. Summary and conclusions.
“Lincoln is the most promising midseason variety of
soybean developed to date. It is outstanding in yielding
ability, percentage of oil, and seed quality, and is above
average in resistance to lodging...
“Lincoln originated from a natural cross between

Mandarin and Manchu made in 1934 by C.M. Woodworth
at the Illinois Station.” A photo on the front cover of this
bulletin shows Dr. C.M. Woodworth and Dr. W.L. Burlison
inspecting a field of Lincoln soybeans on the Agronomy
south farm of the University of Illinois.
2052. Adair, C. Roy. 1947. Third work planning conference
of the U.S. Soybean Regional Laboratory for the Southern
States region, Memphis, Tennessee, February 5-7, 1947
(Continued–Document part III). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 142.
29 p. Feb. 7.
• Summary: (Continued): Page 20: “Thursday afternoon,
February 6–R.W. Marston, Chairman Special Topic–Factors
Affecting Soybean Production
“Legume Inoculation in the South with Special
Reference to Soybeans by Lewis W. Erdman–Data taken
from New Jersey Station Bulletin 607 were given to picture
the nitrogen balance in the soils of the United States. The
annual additions of 5,464,566 tons of nitrogen fixed by
symbiotic bacteria in legumes (including 1,698,794 tons for
harvested crops; 2,320,772 tons for pastures in farms; and
1,445,000 tons for pastures not in farms) plus 4,366,170
tons fixed by non-symbiotic microorganisms represented
roughly 9/16 of the total nitrogen income from all sources
amounting to 16,450,000 tons. Total annual losses amounted
to 23,660,000 tons, making a net annual loss of 7,210,000
tons.
“Since 1930 these losses have been reduced
considerably, due to the efforts of the Soil Conservation
Service. Likewise, additions of nitrogen have been materially
increased due to the huge increase in acreages of inoculated
legumes, especially during the war years.
“In 1929 estimated total production of legume bacteria
cultures for all cross inoculation groups was around
1,500,000 bushel units. Now the estimated annual production
of legume inoculants is around 22,500,000 bushel units. It
was further estimated that of this total, about 15,000,000
bushels have been prepared for the inoculation of soybeans.
Soybean bacteria (Rhizobium japonicum) are specialists–
some do better on certain varieties, and there is evidence
that adaptation of strains of bacteria for different varieties
in a given locality may be an important factor. Also, the
problems of breeding for increased quality, oil content, etc.,
may influence the genetic factors within the plant that carry
the ability to be nodulated and to enter into an efficient
symbiosis with the Rhizobium. Laredo and Peking soybeans
have always presented an inoculation problem to the soil
bacteriologist, in that they are more difficult to successfully
inoculate than other varieties. Soybeans are grown in corn
belt soils at a time when there is a maximum production
of NO3 nitrogen by soil organisms. When NO3 is present,
soybeans utilize it; and the need for fixation is lessened. This
may account for the relatively small amount of nitrogen fixed
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by soybeans. A 25-bushel soybean crop, requires about 125
pounds nitrogen. It is doubtful if more than 50 pounds per
acre are fixed under corn belt conditions, consequently high
yields are produced at the expense of soil nitrogen.
“In the south, soils are notably deficient in nitrogen
as well as certain other nutrients. Low State averages
mentioned in the State reports seem to offer a challenge for
better cultural and fertilizer practices and perhaps inoculation
research on soybeans.
“There is a need for more accurate data showing the
amounts of nitrogen fixed by different legumes growing
under different soil and climatic conditions. With the new
technique using the stable isotope N15, it will be possible
to calculate the effect of various levels of fertility on the
amount of nitrogen fixed by various legumes.
Page 24: “Soybean meal for poultry has certain
advantages:
“(1) Low price and abundance compared to animal
protein supplements.
“(2) Soybean meal has a good proportion of most of the
essential amino acids though low in one or two.
“Soybean meal has certain disadvantages;
“(1) lower mineral content than some protein
supplements.
“(2) Lower vitamin content (riboflavin especially)
“(3) Heat treatment is desirable to improve biological
value, but too much heating is harmful.
“A laying ration containing 30 percent soybean
meal was satisfactory for egg production but caused low
hatchability and low viability of chicks. This was not true
of some strains of poultry. The laying rations and growing
rations were improved by addition of fish meal, dried
skimmed milk, or fresh cow manure. Green pasture also
improved the gains.
“Cottonseed meal cannot be used in laying ration but
can be used in growing rations. All this work is being done
on expeller and (hexane) solvent meal. The experiments will
have to be repeated if alcohol-solvent meal becomes plentiful
enough to become generally available.
“Discussion of Cooperative Soybean Projects for the
Southern States–Mr. Marston discussed the FlannaganHope bill and tentatively defined marketing as anything that
happens to a commodity after harvest.
“A request from one of the Experiment Stations for
additional research on soybean production problems and on
soybean storage and marketing problems in the South was
brought to the attention of the conference group. Following
a discussion of the need for such work, it was moved by
Professor J.F. O’Kelly, Mississippi Agricultural Experiment
Station, that two projects, (1) breeding, cultural, and
production, and (2) seed storage and marketing for soybeans,
be submitted to the Directors of the Agricultural Experiment
Stations of the southern states for their consideration as a
project under the Flannagan-Hope Research and Marketing

Act. This was seconded by Professor H.W. Staten of the
Oklahoma Agricultural Experiment Station and carried
unanimously.
“The following committees were appointed: (1)
Committee to consider seed storage and marketing project:–
W.R. Paden, C.R. Sayre, H.W. Marston, W.J. Morse, L.E.
Holman, P.R. Henson, and J.L. Cartter; and (2) Committee
to check the production research project:–H.W. Staten, C.R.
Adair, John Gray, and W.B. Allington.
“The committees were instructed, to draw up an outline
of the proposed project consideration at the afternoon
session.
“New Soybean Introductions and Recent Developments
Abroad, by W.J. Morse–The introduction of soybeans since
1932 has been at a rather low ebb. From 1932 to 1946,
inclusive, 316 samples have been received from foreign
countries, of which 100 were from oriental countries–
China, Japan, Manchuria, India, and Java. Although these
introductions have been tested at several locations, as yet
very few have shown any special promise. P.I. 4104,881–
Nanksoy, from Nanking, China–has shown some promise as
a grain type in Louisiana. In 1946, 105 introductions–very
early [page 25] early, and medium early types–were received
from the Belgium Department of Agriculture. This collection
represented varieties and strains obtained originally from
Austria, Canada, Denmark, Netherlands, Portugal, Rumania,
Sweden, United States, and U.S.S.R. Some rather interesting
strains were noted in the introductions grown at Urbana,
Illinois, and Beltsville, Maryland, in 1946. The following
table shows the countries from which introductions were
received and the number from each country by years:”–
Africa, 14 in 1942.
Australia, 7 in 1939.
Belgium, 106 in 1946.
Brazil, 1 in 1936.
Canada, 3 in 1938.
China, 57 in 1933-1937.
El Salvador, 2 in 1946.
England, 1 in 1945.
France, 3 in 1937 and 13 in 1946.
Guatemala, 1 in 1941.
Hawaii, 2 in 1944.
India, 21 in 1936 and 7 in 1937.
Japan, 5 in 1932-1937.
Java, 8 in 1939.
Manchuria, 12 in 1932-1941.
Netherlands, 18 in 1939 and 12 in 1946.
Poland, 8 in 1934 and 1 in 1940.
Spain, 1 in 1934.
Sweden, 1 in 1936.
Tibet, 2 in 1932.
Uruguay, 1 in 1935.
U.S.S.R., 4 in 1933 and 1 in 1934.
Venezuela, 3 in 1940. In reviewing the introductions
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received during the past several years, it was noted that
very few varieties have been obtained south of Nanking,
China. Although the number of introductions has been few,
several have given good results in the Southern States, such
as Biloxi, Laredo, Seminole, Cherokee, Palmetto, Nanksoy,
Clemson, Missoy, and others from the Nanking region. It
would seem that South China offers an excellent region for
exploration of new varieties. Chinese have informed us that
the south region does not have an abundance of varieties.
However, whenever we do get an introduction from that
region, it seems to fit in somewhere in our Southern States
and it is believed that there are many varieties and strains
in the South China region that would be of value to our
southern soybean program.
“As to recent developments abroad with soybeans, it
would seem from the numerous foreign visitors to the office
and our foreign correspondence that interest in soybean
production is world wide. From July 1, 1945, to July 1,
1946, we had at the Division 50 visitors from 20 foreign
countries. Some of these spent from one or two months
to a year studying all phases of the industry. The foreign
requests for experimental lots of seed were numerous. The
following table indicates the widespread interest in the
crop:” (Continued). Address: Secretary of the Conference,
Memphis, Tennessee; U.S. Regional Soybean Lab., Urbana,
Illinois.
2053. Department of Agronomy and Soils. 1947.
Recommended varieties of farm crops for Montana, 1947.
Montana Agricultural Experiment Station, Circular No. 188.
32 p. March. Revision of Circular No. 182.
• Summary: Pages 6-7 note: “Soybeans. Irrigated land only
(where corn matures satisfactorily): For seed production:
Minsoy. For hay: Minnesota Manchu... Annuals–(for forage).
Irrigated plains areas. Soybeans: Manchu.
Pages 20-21 note: “Soybeans are not generally
recommended for Montana. They have a limited adaptation
in the State because they must be grown under irrigation, in
areas where corn matures satisfactorily. Other annual forages
usually produce higher yields of hay and are more easily
cured than soybeans.” Manchu or Minsoy are recommended
if this crop is to be grown. A description of each is given.
Varieties of soybeans not recommended for Montana
are Goldsoy, Kabott, Richland, Lincoln, and other Corn
Belt varieties which are too late to be grown in Montana.
Vegetable varieties were tested but none were recommended.
Note: A.H. Post is listed first among the members of
the Dept. of Agronomy and Soils at Bozeman who are
responsible for these varietal recommendations. Address:
Bozeman, Montana.
2054. Hartz (Jacob) Seed Co. 1947. The pioneers of
soybeans in the South (Ad). Soybean Blue Book. p. 81.
• Summary: This ¼-page ad states: “Ogden, Ralsoy, Arksoy,

Mamloxi, Volstate, White Biloxi. These Southern grown
green and yellow varieties are excellent for edible purposes.”
Address: Stuttgart, Arkansas.
2055. SoyaScan Notes. 1947. Soybean growers and
distributors, soybean seed, and soybean breeders (private) in
the Soybean Blue Book (Overview). Compiled by William
Shurtleff of Soyfoods Center.
• Summary: The Soybean Blue Book was first published in
1947. If you scan the various issues until the mid-1970s, you
will find an evolution of the three closely related concepts
described above. The 1947 issue contains a full page titled
“Edible soybean growers and distributors” (p. 89). The
varieties grown are listed alphabetically. Under each variety
is the name and address of the grower or distributor offering
that edible soybean variety. The index entry is “Edible
soybean growers.”
In 1951 the title of the section has changed to “Soybean
growers and distributors” (p. 142). The index entry is still
“Edible soybean growers.” The half-page section is divided
equally into “Vegetable soybean seed” (11 companies listed
alphabetically name) and “Soybean seed–wholesale” (9
companies listed alphabetically by state).
In 1955 the title and size of the section are unchanged
(p. 158). But now the “Soybean seed–wholesale” part comes
first and is larger (17 companies listed alphabetically by
state). Only 8 companies sell “Vegetable soybean seed.”
They are now listed alphabetically by state. Gurley Milling
Co. (Selma, North Carolina) is a new entry in both parts.
Trisler Seed Farms (Fairmont, Illinois) is a new wholesaler.
In 1960 the title of the half-page section has changed
to “Soybean seed” and is listed as such in the index. 32
companies are listed alphabetically by state. After most is a
list of the varieties they sell.
In 1965 the title of this section is still “Soybean seed”
but it has now more than doubled in size to 1¼ pages. 72
companies selling soybean seed are listed alphabetically by
state. New listings include: C. Wesley Randall (Oskaloosa,
Iowa), North Star Seeds (Springfield, Minnesota),
Coker’s Pedigreed Seed Co. (Hartsville, South Carolina;
Coker Hampton 266, Coker Stuart, Coker 240), and L.B.
Wannamaker Seed Co. (St. Matthews, South Carolina;
Bragg). Eight companies sell “Vegetable soybean seed” are
listed alphabetically by state. They include W. Atlee Burpee
Co., Strayer Seed Farms, and T.W. Wood & Sons (Richmond,
Virginia). Three vegetable varieties are listed: Bansei, Kim,
and Kanrich.
In 1970 the title is still “Soybean seed” but the listings
occupy only three-fourths of a page. There is no separate
section for “Vegetable soybean seed.”
In 1972, after passage of the landmark Plant Variety
Protection Act in 1970, the section on “Soybean seed”
has expanded to about 2 pages. It is listed in the index
in two places: “Seed, soybean” and “Soybean breeders
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(private)”–the latter for the first time.
74 companies selling soybean seed are
listed alphabetically by state. At the
end, under “Vegetable soybean seed,”
four companies are listed: Jacob Hartz
(Stuttgart, Arkansas). Farmer City Grain
(Farmer City, Illinois). Strayer Seed Farms
(Hudson, Iowa), and Gurley’s Inc. (Selma,
North Carolina). Six different vegetable
varieties are sold. On p. 165 is a 2/3 page
ad titled “Where a world of soybean
growers put their trust,” by Jacob Hartz
Seed Co.
In 1973 the section titled “Soybean
seed” is still about 2 pages, but now there
are subdivisions (A-level heads) for each
state. Within each state the companies are
listed alphabetically by city. There are
66 listings. At the end, under “Vegetable
soybean seed,” three companies are listed.
The two index terms are unchanged.
In 1975, for the first time, the section
is titled “Soybean Breeders (Private).”
Surprisingly, there are 12 listings,
alphabetically by state.
2056. Soybean Blue Book. 1947. Edible soybean growers and
distributors. p. 89.
• Summary: In this section, published in the first issue
of the Soybean Blue Book, the varieties grown are listed
alphabetically. Under each variety is the name and address
of the grower or distributor offering that variety. The edible
soybean varieties are: Aoda (2 growers), Anwei (1), Bansei
(28–by far the most popular), Chuku, Easycook, Emperor,
Etum, Funk Delicious, Giant Green, Higan, Hokkaido,
Imperial, Jogun, Kirin, Kanro, Mendota, Sac, Sanga (702101), and Willomi.
The companies growing these varieties include:
Associated Seed Growers, Inc. [Asgrow] (New Haven,
Connecticut; or Indianapolis, Indiana), Burpee (W. Atlee)
Co. (Clinton, Ohio), International Nutrition Laboratory (Mt.
Vernon, Ohio), LaChoy Food Products (Archbold, Ohio),
Soybean Johnson (Richmond Heights, Missouri), Strayer
Seed Farms (Hudson, Iowa), and Wood (T.W.) & Sons
(Richmond, Virginia).
Note: This is the earliest document seen (May 2009) that
mentions the soybean varieties Chuku or Kirin. Both came
from LaChoy Food Products in Archbold, Ohio. Note: They
could be “sprout types” and this could be further evidence
that LaChoy grew and sold soybean sprouts–at least during
World War II and the 1940s.
2057. Soybean Digest. 1947. Sweden hunts for varieties.
March. p. 18.

• Summary: “The first problem of soybean production in
Sweden is finding varieties that will mature in that northern
latitude.
“Breeding work at Fiskeby in Sweden is covered in the
preliminary report of Sven A. Holmberg of Norrkoping in
the Journal of the Royal Swedish Academy of Agriculture.
Middle Sweden is in the same latitude as northern Canada
and southern Alaska. Successful soybean growing requires
varieties that can be harvested in early September... The
Canadian variety, Manitoba Brown, which ripens in 100 days
at Ottawa, Ontario on the 45th latitude requires 143 days
on the 58th latitude at Fiskeby, Sweden. The Sioux variety
ripens in 85 days in Virginia, in 114-121 days on southern
Sachalin [Sakhalin] and in 136 days at Fiskeby...
“Mr. Holmberg will be glad to send a copy of his
report on the work at Fiskeby, which contains an English
summary, to interested readers. Address Sven A. Holmberg,
Norrkoping, Sweden.”
2058. Wood (T.W.) & Sons. 1947. Wood’s breeds, grows,
distributes soybeans for seed or commercial use (Ad).
Soybean Blue Book. p. 81.
• Summary: This ¼-page ad states: “Originators of Wood’s
Yellow (145 days), Early Woods Yellow (125 days), and
Extra Early Woods Yellow (110 days), the most popular
soybean varieties in the Southeast.
“We grow and distribute Tokio (145 days), Wilson
Black (125 days), Virginia Brown (125 days), Ogden (135
days), Loredo [sic, Laredo] (140 days), Mammoth Yellow
(140 days) and other leading varieties. Highest quality.
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Thoroughly re-cleaned. Car lots or less.
“Seedsmen since 1879.” Address: Richmond, Virginia.
2059. Chevalier, Auguste. 1947. Cultures nouvelles et
cultures qui disparaissent en Afrique Occidentale [New crops
and crops which are disappearing in West Africa]. Revue
Internationale de Botanique Appliquee et d’Agriculture
Tropicale 27(293-294):134-38. March/April. [Fre]
• Summary: Soya is listed among the new crops. “Soya
(Le Soja; Soja max Piper = Glycine soja Zuccar.) in the
indigenous cultures of black Africa in some regions: Upper
Côte d’Ivoire, Sudan, South Nigeria, and Cameroon. It is the
colonial administrations which have extolled the crop and
have distributed the seeds. Thirty years ago the soybean was
completely unknown in black Africa, even at the agricultural
experiment stations. The first acclimatizations succeeded
poorly. It was necessary to introduce the root nodule bacteria
in pure cultures in order to have them sown on lands
where soya was cultivated for the first time. Next, it was
necessary to investigate the varieties suited to the various
tropical climates. The crop was developed in West Africa
at the stations of Bingerville at Sérédou (French Guinea),
at Dschang (Cameroon), in Nigeria, etc. In Côte d’Ivoire it
is only from 1940 that this crop has been propagated and
spread among the indigenous people.
“Only 4 varieties have given good results: Haberland
[Haberlandt], an old European variety, Bingitt 27 and Bingitt
29, and Mocara black [Mocara noir], originally from Java
(Roland Portères). These varieties have spread among the
indigenous people of the high plateaus of Cameroon, to
the south of the Adamawa (l’Adamaoua), and in French
Guinea, the region of Macenta and in Upper Côte d’Ivoire,
near Bobo-Dioulasso, Banfora, Sikasso, etc. The indigenous
people have used them to make fermented pastes to replace
the Soumbara [also spelled “Soumbala” in later documents],
a condiment prepared with the seeds of Parkia. However the
plant does not seem to be able to contend with peanuts for
export. Meanwhile, according to Portères, soya has a certain
and promising future in the Mossi [in what is today central
Burkina Faso] and in certain mountainous regions of black
Africa.
Note 1. This is the earliest reliable document seen
(June 2004) concerning soybeans in Côte d’Ivoire, or the
cultivation of soybeans in Côte d’Ivoire.
Note 2. This is the earliest document seen (March
2019) that mentions Soumbara (also called Soumbala or
dawadawa), a condiment made from soybeans instead of the
traditional Parkia seeds. Address: Professeur honorare au
Museum national d’Histoire naturelle de Paris, France; and
publisher of this journal.
2060. Gaspar, F. 1947. Cultivo de la soja [Cultivation of
soybean]. Agricultura (Madrid, Spain) 16(180):201. April.
[Spa]

• Summary: Gives instructions for cultivating the Early
Yellow variety of soybean in Spain. In southern Spain,
planting time is April, when the frosts are over. The furrows
should face the south so that the new plants have protection
from the north wind. Rows should be spaced 40 cm apart,
and holes in each row should be 25 cm apart. Place 2
seeds in each hole to a depth of 3 cm and cover with earth
without pressing. Two irrigations are generally sufficient;
no irrigation must be done after flowering. Soybeans can be
used for human food, and they are also ground into flour and
mixed with other products for feeding livestock. Address:
Ingeniero agrónomo.
2061. Veth, Johanna. 1947. La cuisine revalorisée: Graines
de soja fraîches [Revalued cuisine: Green vegetable
soybeans]. Revue Internationale du Soja 7(37-38):41-43.
March/April. [Fre]
• Summary: Lists the names of all vegetable-type soybeans,
grouped into six categories by the number of days to
maturity as green vegetable soybeans–called the “vegetative
cycle.” For example: 1. 100 days or less–Agate, Sioux.
Contains 14 recipes. Address: Netherlands.
2062. Wai, Kit Ngaan Tso; Bishop, J.C.; Mack, P.B.; Cotton,
R.H. 1947. The vitamin content of soybeans and soybean
sprouts as a function of germination time. Plant Physiology
22(2):117-26. April. Summarized in Soybean Digest, Feb.
1948, p. 24. [30 ref]
• Summary: Measurements of carotene, thiamin, riboflavin,
niacin, and reduced and dehydro ascorbic acid were made on
dry Bansei soybeans, and on these soybeans after controlled
soaking and germination periods; the latter were 24, 48, 54,
72 hours, grown in the dark, selected to give a product with
good taste.
The carotene content doubled in 48 hours, increased 2.8
times in 54 hours and 3.4 times in 72 hours.
A soybean sprout consists of two yellow cotyledons
(seed halves) and a hypocotyl (the whitish root-like
sprout). In both the whole soybean sprouts, and in just
the cotyledons, the quantity of all vitamins studied except
thiamin showed increases through 54 hours of germination,
the period at which the product tasted best (had the best
organoleptic properties). Thiamin showed alternating
increases and decreases throughout the germination period
investigated.
In many East Asian countries only the hypocotyl
(sprout) is eaten; the cotyledons are discarded. However
these researchers conclude: “The entire bean should be eaten,
since the cotyledons, which are frequently not retained, are a
richer source of the vitamins for which tests were made than
the hypocotyls.
In micrograms per soy bean, soy sprouts after 54 hours
are richest in niacin, followed by total ascorbic acid, reduced
ascorbic acid, thiamin, and riboflavin.
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Contains a good historical review of investigations
on the nutritive value of sprouted soybeans and other
legumes (especially mung beans) and grains. Address: The
Pennsylvania State College, State College, Pennsylvania.
2063. Kerle, W.D. 1947. Soybeans. Agricultural Gazette of
New South Wales 58(5):227-31. May 1; 58(6):295-98. June
1. Summarized in Soybean Digest, Nov. 1947, p. 34.
• Summary: Contents: Introduction. World distribution.
Experience in New South Wales. Soil and climatic
requirements. Soil preparation. Time and methods of sowing.
Fertilisers. Inoculation of seed. Varieties. After cultivation.
Rotation. Harvesting. Storage. Yields. Insect pests and
diseases. Uses of soybeans (soybean oil for food and
industrial purposes, soybean meal for livestock feed, soybean
plastics and wool, soybean flour, green vegetable soybeans,
soybean milk, sprouts, mature soybeans). Economic aspect
of soybean growing.
Experience with soybeans in New South Wales
extends over the past 30 years [i.e., since about 1917].
Hundreds of varieties have been imported from East Asia,
the USA, and other countries, and field experiments have
been conducted in all districts of the State. Numerous
trials have been conducted at Hawkesbury Agricultural
and Experiment Farms with varieties, cultural practices,
fertilisers, seed inoculation, etc. Several soybean varieties
are now recommended and the Northern Tablelands have
been shown to be the district best suited to seed production,
yet the yields there (averaging 7 bushels/acre over a ten year
period) have not been sufficient to recommend soybeans as
a commercial crop. Yields of over 20 bushels/acre, however,
have been obtained in variety trials. The best variety is
Potchefstroom 169, originally from South Africa. Other good
varieties available in NSW include Easy Cook [Easycook],
Haberlandt, Otootan, Lincoln, Dunfield, and Richland.
Before World War II, soybeans were imported from
China and the Netherlands East Indies for about 6 shillings
per bushel. During the war the price for soybeans (whose
production was very small) was as high as 42 shillings
per bushel, and contracts were let at 25 shillings by the
Commonwealth Government in 1942-43. Of all the states of
Australia and New Zealand, Queensland now seems to show
the best promise of success in growing soybeans.
In 1924 in the USA only about 6% of soybean
production was crushed for oil, but in 1940 this figure rose to
83%.
Photos show: (1) Farmer standing in a field of high
soybeans on the North Coast. (2) A field of soybeans in the
early stages of growth. (3) Soybean roots showing welldeveloped nodules. (4) Mature plant of Potchefstroom 169.
(5) A man examining Easy Cook [Easycook] soybeans
growing in a field. (6) Soybeans “cocked” after harvesting
with reaper and binder. (7) Soybeans being grown as a
green manure crop between tung oil trees. Address: Special

Agronomist, New South Wales.
2064. Brillmayer, Franz A. 1947. Die Kultur der Soja in
Oesterreich [The cultivation of the soybean in Austria].
Vienna, Austria: Scholle-Verlag. 97 p. Scholle-Buecherei,
Bd. 80. With 33 illust. and 16 tables. 22 cm. [Ger]
• Summary: Contents: Foreword (written in May 1947
at Braunsdorf-Wien). 1. The origin of the soybean and
how it spread throughout the world. 2. The history of its
introduction into Europe: Into Austria, into Germany, into
France, into Poland, Hungary, and the Balkans. 3. Botanical
information about the soybean: Its morphology, physiology,
Austrian varieties, European varieties, diseases and pests,
nodule bacteria and hormones. 4. Breeding, the goals of
breeding, and conduct of investigations (Versuchswesen). 5.
Climate and suitable varieties. 6. Culture: Soil, preceding
and subsequent crops in rotations, preparation of the soil,
fertilizing the soil, time of seeding, inoculation, seeds,
scarification (Beizung) of the seeds [to “wound” or scratch
the seed coat so that the seeds imbibe water and thus
germinate better], plant spacing and density of planting,
amount of seeds and depth of planting, damage done by wild
animals (game), care of the crop, harvest, threshing, storage.
Note: Throughout this book, the author uses the word
“Soja” to refer to the soybean. Occasionally he also uses the
German words Sojafrucht (for the bean / seed).
During the summer months, the days grow longer the
further north you go and the closer you get to the summer
solstice (p. 33-34).
Soybean varieties in Austria (p. 41-43): Soybean
breeding in Austria began with the small-seeded black Platter
SS 14; the weight of 1,000 seeds was 65 gm. But from it
large-seeded varieties were developed with a 1,000 seed
weight of 160 gm. The yield of SS 14 was low. In the 1929
seed catalog from Platt the following new soybean varieties
appeared for the first time: Platter gelbe Riesen (Platt Yellow
Giant). Platter gelbe (Platt Yellow). And on the price list the
following varieties appeared: Frühe Braune (Early Brown).
Braungelbe I und II (Brownish Yellow I and II). Fruwirth’s
Black Eyebrow. Schwarze von Rastatt (Black from Rastatt
[in Baden-Württemberg]).
In 1927 twenty varieties were received from the USA;
the names and days to maturity are given.
In 1937 in Austria the Soya Ring (Sojaring) was
founded. Growing contracts were signed with industry and
prices agreed upon. The processing industry was built mainly
on processing imported soybeans, but it was soon agreed
that with the import license a part of the duty could be used
to buy a certain amount of domestic soybeans and process
them.
European varieties (p. 45-47): A list of 10 German
varieties, two Polish varieties, eight Austrian varieties, one
Hungarian variety, and 20 French varieties is given. In 1947
most of the French varieties were developed by Rouest. A
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report by H. Gay in Tunisia reports on various U.S. soybeans
grown there. When Henry Ford went to Europe, he first tried
growing soybeans he brought from Michigan. But when
they didn’t ripen, he began to work with Mr. J.L. North. Two
Yugoslavian and two Romanian varieties are mentioned.
The Romans understood that growing legumes improves
the soil for later crops. The Chinese probably understood
that too. But Hellriegel was the first to clearly understand the
nature and function of root bacteria. (p. 50-51).
Soybean breeding in central Europe started in about
1927 (p. 54). The soybean is a plant that prefers warmth (p.
65).
Illustrations show: (1) Exports of soybeans from Asia
to Europe, 1908-1933 (p. 7). (2) Soybean growing areas in
Asia, Africa, and Europe (p. 8). (3) Soybean growing areas
in the USA (p. 9). (4) The four stages of a soybean seed as
it sprouts in the soil (p. 26). (5) A young soybean plant. (6)
The main axis of a soybean plant (p. 27). (7) Three soybean
plant growth types (p. 28). (8) Growth of the plant’s root
systems (p. 28). (9) The shape of two different sets of leaves.
(10) Pods filled with seeds on a stem (p. 30). (11) Empty
pods on a stem. (12) Vegetative and reproductive of the
soybean plant (p. 31). (13) Development of the underground
portions of the plant with time. (14) Graph of day length in
Vienna. Maximum length on June 20 (p. 34). (15) Graph
of day length in Vienna and Lamagistere (shorter days than
Vienna). (16) Relationship between planting date and yield
of seeds and straw (p. 41). (17) Damage by rabbits to young
soybean plants (p. 49). (18) Development of the vegetative
phases of the soybean plant with time (p. 55). (19) Vegetative
development of a late variety. (20) Vegetative development
of a very late variety. (21) Vegetative development of an
ideal variety (p. 56). (22) Shortening of the vegetative
period. (23) Map of Europe showing where large-scale
cultivation of soybeans is possible (p. 63). (24) Map of
Austria showing three zones where large-scale cultivation of
soybeans is possible; most are in eastern Austria (p. 64). (25)
The soybean root system needs deep penetration of the soil
(p. 67). (26) A crust on the soil surface reduces water loss
from sun and wind (p. 68). (27) One ha of soybeans takes
from the soil: 80 kg water, 130 kg nitrogen, 120 kg lime /
calcium, 80 kg silicon, 56 kg potassium, 40 kg phosphorus,
40 kg magnesium. (28) Record the dates of soybean planting
and harvest (p. 70). (29) How to store soybeans: right way
and wrong way. (30) Different distances between seeds in
a row: 5, 7¼, 10 and 15 cm. (31) Widths between rows.
(32) Planting rows for mechanical harvest. (33) Square,
rectangular and triangular planting patterns (p. 76).
The 33 interesting photos at the back of the book
include: (1) A single soybean plant of the variety Platter
gelbe Riesen [Platt Giant Yellow] with pods. (2a) A plant of
the first acclimatized soybean variety, SS 14. (2b) A soybean
plant of the variety Pflanze gelbe Riesen in Lamagistere,
heavy with pods growing close to the stem. (3a) The first

soybean field in 1924 growing the variety Platter SS 14. (3b)
The same field one year later.
(4a) A soybean breeding nursery in Platt: In the
foreground, early, low soybean varieties. In the background,
late fodder varieties. A man is standing in the middle of the
field. (5a) A soybean breeding nursery in southern France (at
Lamagistere). A man is standing in the middle of the field.
(5b) In April 1937 the best Austrian soybean varieties being
planted at St. Sylvain d’Anjou. Five people are involved
with planting at the front of the field, and two are standing
in the distant background. (6a-b) Already in France, soybean
varieties harvested in Austria are being planted in the
breeding nursery, above at Lamagistere, below at St. Sylvain.
(7a) Preparing the soil for planting in a soybean field in
Austria using a team of bullocks; behind them 3 people are
standing in the field.
(7b) Threshing the cream of the crop of Platter gelbe
Riesen varieties harvested in Casablanca, Morocco. (8a) A
field of Austrian soybean varieties in Marrakech (Marakesh),
French Morocco. (8b) Storing threshed elite soybeans in a
light rectangular wooden box (with two narrow cross-pieces
across the top) in Casablanca. Three men on bended knees,
looking happy, are just behind the box with their hands in the
clean soybeans–which will later be used for seed.
(10a) Marcel Blanchard with a breeding nursery of
Austrian soybeans at Agen (Garonne), France. (10b) Closeup of soybean seeds from Platt. (11a). Soybean nodules
inoculated with Radicin. (11b). Inoculating the sterile agar
nutrient solution with pure culture at the Radicin factory.
The Radicin factory. (12a) Propagation / multiplication of
the bacteria in the incubation room. A scientist in a white lab
coat, is standing in front of floor-to-ceiling cubbyholes for
inoculant in test tubes stoppered with a plugs of cotton. (12b)
A man, standing by a planter as he inoculates the soybean
seeds in the seed box (Säkasten).
(13a-b) a field where investigations of hormone- and
vitamin use on soybean seeds is taking place in Braunsdorf,
Lower Austria. (14a) The first hoeing of emergent soybean
seedlings using a hoeing machine. (14b) Trials with varieties,
row width, and time of planting in Casablanca, Morocco.
Two white houses (one having two stories) are visible behind
the fields of soybeans. (15a) Elite plants in the soybean
breeding nursery at Platt. (15b) Two stoppered test tubes.
Results of inoculation trials with Radicin in Rumania. (16a).
The soybean breeding plots at Platt, Lower Austria. (16b) A
soybean plant heavy with the pods of a new variety, Platter
Gelbe [Platt Yellow].
A ¼-page ad on page 79 states: Seed breeding
enterprise. F.A. Brillmayer. Braunsdorf, Post Roseldorf,
Nieder Oesterreich [Lower Austria]. High quality varieties
of the following: Soybeans, bush beans, red beetroots,
sunflowers, polebeans, carrots, flat millet, Kolben millet.
Address: Braunsdorf, Post Roseldorf, Niederoesterreich
(Lower Austria), Austria.
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2065. Brillmayer, Franz A. 1947. Geschichte der
Einfuehrung der Soja in Deutschland [History of the
introduction of the soybean to Germany (Document part)].
In: F.A. Brillmayer. 1947. Die Kultur der Soja in Oesterreich.
Vienna: Scholle-Verlag. 97 p. See p. 18-20. [Ger]
• Summary: Climatically, Germany is not well suited for
growing soybeans. After World War I, the Germans imported
ever larger amounts of soybeans from Manchuria to use for
oil. The defatted soybean meal (Extraktionsschrot) was used
as a high protein livestock feed. Under these circumstances
the value of the soybean was full appreciated and cultural
trials were started.
One of the first soybean breeders was the seed
wholesaling firm of August Bitterhoff Sohn in Berlin, which
introduced both yellow seeded soybeans for use as food and
tall-growing types with black seeds for fodder and hay. By
1925 the Bitterhoff catalog contained cooking instructions
for soybeans as well as exact instructions for cultivating
soybeans.
Entirely in secret was the work of Prof. Dr. G. Riede,
Director of the Institute for Crop Cultivation and Plant
Breeding (Pflanzenbau und Pflanzenzüchtung) at the
University of Bonn. After many years of efforts in secret,
he introduced his new varieties and only after he met with
success did he start to publish his results. His work is the
source of the Diekmann cultivars, especially the greenyellow types.
Soon after the end of World War I, in about 1922,
the agricultural experiment station at Rastatt / Baden
got involved with soybean breeding and introduced the
Rastaetter Black (Rastätter Schwarze). Dr. Heinz in Halle
had better success. Various other people and institutions got
involved, such as W. Holzweissig in Westerrade (Holstein).
At the Kaiser Wilhelm Institute in Muenchenberg / Mark
various researchers crossed soybeans (according to Dr.
Rudorf).
At about this time Dr. Lene Mueller (today Mrs. HerbMueller) made several world trips to study soybeans and
became quite famous. When she visited Brillmayer in
1927-28, she had just returned from being shipwrecked;
she was rescued from the sea off of Java. She worked in her
experimental nurseries (Versuchsgärten) in Mannheim, later
went to Russia and then to the Balkans. From her work we
can trace the “L.M.” (Lene Müller) varieties of the Reich
soybean breeding program in Giessen on the Lahn [river].
For some years the Austrian soybeans Platt Yellow Giant
were grown in Germany–as in 1932. In 1935 A. Dieckmann
at Heimburg in Harz began soybean breeding and took over
the breeding material of Dr. G. Riede in Bonn. He produced
a number of good varieties.
The organization of soybean growing in Germany was
carried out by the Division of Soybean Culture of the Corn
Growing Society (Maisanbaugesellschaft) in Berlin and the

price supported through subventions from industry. In spite
of this, the soybean area in Germany never reached more
than 300 hectares; the yields were too low.
Nevertheless the importance of the soybean was
understood and it was realized that despite the low yields
it made sense to grow soybeans when one considered how
much valuable protein they produced per unit area. So
in order to move forward in developing early maturing,
good yielding varieties, the Reich’s Food Ministry
intervened, since through the agency of the state the goal
could be achieved faster than through private initiative.
This is about 1935 the Reich Soybean Breeding Program
(Reichssojazüchtung) was established and affiliated with
the Institute for Crop Production and Plant Breeding at the
Ludwigs University in Giessen. Prof. G. Sessous became the
director and was later succeeded by state director of breeding
O. Richter. The basis upon which they proceeded and built
were the cross-bred hybrids (Kreuzungshybriden) of Mrs. Dr.
Herb-Mueller, the so-called LM-line. The cross between two
populations of the soybean Small Yellow Hungarian split up
into so many varieties that the breeding nursery at Giessen
near Bad Nauheim looked like a variegated chessboard.
Several hundred varieties were at hand, all different. My
variety Giessen 108 came from this cross.
A female student of Prof. Sessous, Ms. Ing. Kläere
Schiller, investigated many physiological problems, then
years later “introduced” the soybean to Spain.
“The Radicin Institute, W. Holzweissig in Westerade,
Holstein, made excellent inoculant and studied it.
“The present situation will surely force Germany to
continue work on soybeans despite unfavorable climatic
conditions; it can secure carbohydrates from potatoes, but
lacks oil / fat and protein, which the soybean can deliver
most efficiently even when yields are low.
Note: There is no mention of Germany’s massive
imports of soybeans from the Balkans. Address: Braunsdorf–
Vienna, Austria.
2066. Brillmayer, Franz A. 1947. Geschichte der
Einfuehrung der Soja in Oesterreich [History of the
introduction of the soybean to Austria. I. (Document part)].
In: F.A. Brillmayer. 1947. Die Kultur der Soja in Oesterreich.
Vienna: Scholle-Verlag. 97 p. See p. 11-14. [Ger]
• Summary: Starting in 1920 again, for the second time,
Austria promoted the production and utilization of soybeans,
and with this the impulse for a new “soya wave,” which
now went all over Europe, was unleashed. Here in Vienna
a soya industry also began with the production of Edelsoja.
Assistant Professor Kupelwieser used it to demonstrate the
outstanding significance of soya as a protein source, going
against the then current opinion that soya was primarily
an oilseed. From my soybean breeding location at Platt in
Lower Austria, Austrian cultivars spread all over Europe and
even overseas.
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Why should it not be widely known that valuable
pioneering work was performed in Austria? The line of
soybeans bred in Platt went to Poland, the Balkans, to
Hungary, Belgium, Holland, and Greece, to Turkey, to Persia,
Canada, England, Germany, Dutch Guiana [later renamed
Suriname], Hindustan/the Indian Peninsula [Vorderindien,
incl. India, Sri Lanka, and parts of Pakistan and Burma],
China, Java, Tanganyika, to French Morocco, and Bessarabia
[now part of the Moldavian S.S.R. in the USSR]. It was not
only new breeds of soybeans that spread out from Austria but
a rekindling of the “soya idea” that had its origin here. This
led to a change of opinion and the soybean came to be seen
as a world power factor (Weltmachtfaktor), as is already well
known today.
According to Dr. [E.C.] Winkler’s patented process
for debittering soya, a very modern factory was erected in
Vienna XX. In it, a part of the oil was expressed, leaving
a meal with only half its original fat content. Dr. Winkler
achieved, through prior debittering of the soybeans, an
excellent food and salad oil that did not need to be further
refined. Also, the production of unrefined salad oil from
Edelsoja originated in Austria.
History of the introduction of soya to Austria (p. 11):
On the occasion of the Vienna World Exhibition of 1873,
Japan exhibited soybeans and awakened a great interest for
this Asian plant throughout Central Europe. This was mainly
because of the fact that in the Exhibition attention was
called to the value of the soybean. The Viennese university
professor Friedrich Haberlandt took the matter into his
own hands. Through the agency of the imperial embassy
/ legation he had the Ministry of Agriculture acquire 20
soybean samples from Japan and China. The tests were done
in the warmer provinces of the Monarchy. There were 148
agronomic trials introduced in Hungary, Dalmatia [a former
region on the Adriatic coast of what is now Croatia; formerly
an Austrian crownland], Kärnten [Carinthia, today a state
in southern Austria bordering on Italy and Yugoslavia],
Steiermark [Styria, a state in the mountainous part of
central and southeast Austria], Istrien [Istria, in Slovenia
since June 1991], and Mähren [Moravia, a region in central
Czechoslovakia]. In 1877 Haberlandt had already gathered
so much experience that exact guidance for cultivating
soybeans could be given. At this time the first composition
analyses were undertaken, so exact knowledge of the value
of soybean seeds was obtained. Likewise, through Steuf
and Wolker, experience was gained in pressing oil from
the seeds, and selections were undertaken in the Botanical
Garden at Vienna. The highest yielding types were called
“Haberlandt” and these first appeared in the seed catalog of
the great seed company Vilmorin Andrieux & Co. in 1880.
Haberlandt pointed out the value of the soybean as food
and recommended a diet of soybeans and potatoes, which
contained all nutrients necessary for human life. It was also
recommended that the soybean be incorporated into the

commissary provisions of the army, and in this process that
peas in the popular pea sausage ‘Erbswurst’ be partially
replaced by soybeans.
At that time, the soybean could not stand on its own. It
remained strong for a long time in the peasant agriculture of
Krain [Carniola; now in Slovenia] and Istrien, and served
as a ‘coffee bean’ (Kaffeebohne) in the preparation of a
breakfast drink. There were two conditions which stood
in the way of the spread of soybeans. First, the soybean
is a foreign food to us. When cooked, it remains hard and
has an after-taste, an off flavor that is bitter. The very thin
layer under the seed coat of the bean is the source of this
after-taste. In addition, it was said that Asian soyfoods
have no taste. What is more, there was plenty of food in the
Monarchy, so there was no need for a new, foreign food.
The soybean completely disappeared from memory in
Austria. It was only kept in a few botanical gardens as a
curiosity.
In 1920 I began breeding soybean lines with the goal
of getting ones that would ripen in our climate and give
reasonable yields. Conditions for soybean culture became
ripe after World War I due to the general lack of food. My
starting material was a matchbox full of soybeans that a
prisoner of war had brought with him from Siberia. After a
long delay, the solution to the soybean problem was begun
in Platt in lower Austria, near Zellerndorf in the district of
Hollabrun. Some of the seeds ripened and in the next year
those that ripened earliest were selected. In 1924 I was
able to announce to Dr. Markus Brandl (the top agricultural
official in the area) that I had a field of soybeans that matured
in mid-September. Immediately Dr. Fritz Drahorad was sent
to Platt to inspect and report on the soybean plant. Drahorad
was the current top ranking agronomic official in Vienna in
charge of plant cultivation and seed testing (Oberkommissär
der Bundesanstalt für Pflanzenbau und Samenprüfung)
and the assistant to Privy Councillor (Hofrat) Professor
Dr. Tschermak von Seysenegg, who had been involved
with soya at Royal College of Agriculture (Hochschule für
Bodenkultur) in Vienna. He wrote a confirming report, that a
good yielding, early maturing variety was now at hand. This
first domestic variety was small seeded and black. It was
called Platter SS (Black Seeded) 14.
Using newspaper articles and a small price list, I
propagated soybean culture. I pointed out its significance
as human and animal food, established connections with
central authorities in China, and exchanged experiences and
breeding material with research stations in Manchuria. The
Chinese Eastern Railway soybean station in Harbin, which
then employed a staff of 20 scientists, published annually a
hefty volume with research results dealing with all questions
of culture, breeding and utilization. In this way, Austria
received new breeding material from Manchuria–over 80
soybean varieties. But in Platt they failed to perform up to
our expectations because of the longer vegetation period.
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Meanwhile, from the small-seeded SS 14 a very large
seeded strain was selected. In the price list of 1929, eight
lines appeared, with maturity times ranging from 114 to 128
days. One thousand seeds weighed 158 to 170 gm. Yields
steadily improved throughout 1929. In the same year, the
new varieties of Platt Yellow and Platt Yellow Giant were
made available in small quantities for research. A table (p.
14) shows that 100-gm packets of mixed types were sold,
including many black types and Professor Früwirth’s Black
Eyebrow, all prefaced by the word ‘Platter.’
Note: This is the 2nd earliest document seen (Oct. 2007)
concerning the cultivation of soybeans in Persia [renamed
Iran in 1935]. Address: Braunsdorf–Vienna, Austria.
2067. Weimer, J.L. 1947. Disease survey of soybean
nurseries in the South. Plant Disease Reporter, Supplement
(USDA) No. 168. p. 27-52. June 1.
• Summary: Footnotes on page 27: 1. Cooperative
investigations of the Division of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Agricultural Research Administration, U.S.
Department of Agriculture, and the Georgia Agricultural
Experiment Station, Paper No. 165. Journal Series, Georgia
Agricultural Experiment Station.
“3. Cooperators to whom credit is due for assistance
in obtaining the data presented herein at their respective
stations are Mr. P.R. Henson, Dr. H.W. Johnson, and Mr.
R.B. Carr, Stoneville, Mississippi. Dr. S.J.P. Chilton and Dr.
J.P. Gray, Baton Rouge, Louisiana. Dr. Coyt Wilson and Mr.
E.F. Schultz, Auburn, Alabama. Mr. J.L. Stephens, Tifton,
Georgia, and Mr. I.E. Adams, Watkinsville, Georgia, and Dr.
U.R. Gore, Experiment, Georgia.”
“Introduction: During the past three summers (19441946), a survey has been made of the diseases occurring
on the varieties and strains of soybeans in the regional
nurseries grown as a cooperative project between the U.S.
Regional Soybean Laboratory, Urbana, Illinois, and the State
Agricultural Experiment Stations in the South.
“All regional uniform nurseries consist of 20-foot
randomized rows of each variety tested replicated four times.
They are in charge of a Station or a cooperating Federal
Agronomist and are located at the Experiment Station and at
one or more field stations in some States. At many stations
the cooperator in charge of the nursery assisted in taking the
notes. The States covered by this survey include Alabama,
Georgia, Louisiana, Mississippi, and one station in South
Carolina.
“For their convenience, the cooperating agencies have
arranged the soybean varieties used in the uniform nurseries
in groups numbered from O to VIII according to maturity.
Groups 0 to IV-S are grown largely in the north and central
sections of the United States and Groups VI to VIII are
grown in the Southern States. This survey was concerned
largely with Groups VI to VIII; but, because of the interest

in parts of the South in soybeans that mature early in
September, the varieties and strains of Group IV-S were
grown at a number of locations.
“Through the mid-South, the soybeans of Group VI
normally mature from October 1 to 15; those of Group VII,
October l6 to 30; and those of Group VIII after November 1.
Usually two or more groups were grown at a location.
“It is, of course, understood that the data presented in
this paper are of such a nature that, at least for the most part,
only tentative conclusions can be drawn. Some of the data
presented, however, are highly suggestive and indicate quite
clearly in what varieties resistance may be found. The proper
rating of the varieties intermediate in resistance can only
be determined by careful experimental testing. This is true
largely because of the scarcity of disease in some nurseries
and a lack of uniformity of infection in others.
“Methods: Readings were made on one or two dates
each year. Since time would not have permitted making
counts, even if that had been considered worth while,
the relative resistance of the varieties was determined by
inspection only. There was so much variation in the stage
of development of the diseases present at the different
locations as a result of differences in date of seeding, soil
type, geographical location, and other factors that it did not
seem practical to make too close readings. For this reason
ratings on a scale in which 0 = no disease, l = Very slight,
2 = medium, 3 = considerable, 4 = severe, and 5 = very
severe were adopted. Occasionally an intermediate reading
seemed justified and then a rating of ½ was used (e. g.,
2 ½, 3 ½, etc.). Such ratings are, of course, arbitrary and
their value naturally varies with the observer. The ratings
presented in this paper were checked on numerous occasions
by other pathologists and agronomists and, for the most
part, there was close agreement among the different ratings.
When practical the readings were made by two persons;
and, if these were at variance, an agreement was reached.
All the readings at each location were made the same day,
but those at different locations covered a period of a little
over a month. This fact must be taken into consideration
in appraising the data, since the diseases usually became
progressively more severe as the season advanced.
“Results: So many figures have been obtained during the
past three years that it is not feasible to present all of them.
For this reason only the readings for pustule-blight, frogeye,
wildfire, and mosaic made in l946 are given in detail (Tables
1-12) and the data for the three years are summarized (Tables
13-16). The data in Tables 1-12 are typical of those obtained
for all three years. No readings are recorded for certain
varieties at some locations because such varieties were
missing, usually as a result of a shortage of seed. The data
are presented under the heading of the different diseases.
“Bacterial Pustule-Blight Complex: The most
widespread and prevalent of the diseases encountered were
the bacterial leaf spots, bacterial pustule (Xanthomonas
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phaseoli var. sojense (Hedges) Starr & Burkholder), and
bacterial blight (Pseudomonas glycinea (Coerper) Stapp).
The symptoms of these two diseases are so similar,
especially in late stages of development, that they were
rated as one disease. For the most part, pustule appeared to
be far more prevalent than blight although some varieties
are very susceptible to the latter. The data in Tables 1-3 and
those dealing with pustule-blight in Tables 13-16, therefore,
represent a mixture of pustule and blight. Since these two
diseases are considered as one, the name pustule-blight
seems appropriate.
“A study of the data for Group VI (Table 1) shows that
there is a variation of two or three points in the ratings of
replications at a location, but more commonly the variation
is not greater than one point. In 26 percent of the nurseries
the readings were the same for all four replications. The
two readings given for Stoneville, Mississippi, were made
on plots planted on two different dates, namely, on April
18 and May 29, respectively. The earliest readings for the
season were made at Tallassee, Alabama, on July 22 and the
latest at Watkinsville, Georgia, on August 30. The planting
at Tallassee had little disease at the time the readings were
made. At Fairhope, Alabama, the readings ranged from
1 for Ogden and Dortchsoy #2 to 5 for Burdette #19. As
might be expected, there was a slightly higher average
reading in the earlier planting at Stoneville. The ratings at
Watkinsville were influenced by two factors, namely, drought
and insect damage, which, at least in part, account for the
lower readings. As was usually the case, the readings at
Baton Rouge, Louisiana, were higher than elsewhere, being
influenced largely by high rainfall at that location. It should
be pointed out that Ogden, a variety usually freer of disease
than most of the others, rated fairly high at Baton Rouge,
although it still had less disease than all of the others except
Dortchsoy #2. These two varieties gave what appeared to be
significantly lower average readings and may be considered
as possessing some resistance to pustule-blight.
“Some of the points noted above for Group VI (Table
1) also apply to Groups VII and VIII (Tables 2 and 3). For
example, there was little pustule-blight at Tallassee, but
the disease was prevalent at Stoneville and Baton Rouge.
Since Groups VII and VIII were more widely planted than
Group VI, additional locations appear in these tables. The
diseases were quite prevalent at Tifton, Georgia; Blackville,
South Carolina, where there were two dates of seeding; and
at Fairhope [Alabama]. With a few exceptions the diseases
were slightly more severe at Blackville [SC] in the early
planting. Ogden, which was the only variety repeated in
Group VII, again rated lower than most of the others and
must be considered in a class with Palmetto and C-N-S. In
Group VIII Cherokee and Louisiana Green showed the most
resistance. Louisiana Green appeared to be outstanding in
its resistance to these diseases even at Baton Rouge where
Ogden and C-N-S sometimes showed considerable disease.

This is the first year (1946) observations were made on
Louisiana Green, however, and, even though it looked
exceedingly promising, final judgment as to its resistance
must be withheld for the present. Observations over a
period of years have shown that a variety that appears to be
relatively resistant one year does not necessarily appear so in
succeeding years” (Continued). Address: Senior Pathologist,
Div. of Forage Crops and Diseases, Bureau of Plant Industry,
Soils, and Agricultural Engineering, Agricultural Research
Administration, USDA.
2068. Weimer, J.L. 1947. Disease survey of soybean
nurseries in the South (Continued–Document part II). Plant
Disease Reporter, Supplement (USDA) No. 168. p. 27-52.
June 1.
• Summary: (Continued): “Wildfire: Wildfire (Pseudomonas
tabaci (Wolf & Foster) (Stapp)) seems to be increasing in
importance from year to year. At least that has been true in
some plots observed by the writer during the past three years.
This disease is erratic in its appearance, often being severe
at one end or at the center of a row and absent from the other
parts. This has made it difficult to rate the severity of the
disease accurately. In general, however, those with whom
the matter was discussed agreed that the part of the row most
severely affected represented the resistance of the variety, the
absence of the disease from the remainder of the row being
attributed to lack of inoculation. The ratings, therefore, were
based on the part of the row most severely affected.
“The data in the Tables 4-6 show that there was no
wildfire at Fairhope, Alabama, in the 1946 nursery except
for a trace in one row each of Mamotan and Gatan in Group
VIII (Table 6). In Group VI the disease was most severe at
Stoneville, Mississippi, with the exception of a few rows at
Watkinsville, Georgia. The same is true in Group VII (Table
5). In Group VIII wildfire was most severe at Stoneville, and
at Tifton, Georgia. Even at locations where wildfire was not
severe it varied greatly on different varieties. For example,
in Group VII Roanoke, Volstate, Wood’s Yellow, and P.I.
54618-4-1-2 were the only varieties severely affected, and
in these varieties the degree of infection sometimes varied
from O to 3 in different replications at the same location,
suggesting a lack of uniformity in the distribution of the
inoculum. In Group VIII Mamloxi, Acadian, Mamotan,
Nanda, and Coker’s Selection #433 were most severely
affected. If any varieties are to be selected as resistant on
the basis of the data presented in Tables 4-6 they are Ogden,
Dortchsoy #2, F.C. 30261-1, Palmetto, C-N-S, Cherokee, and
Louisiana Green.
“Frogeye: In general, frogeye (Cercospora sojina Hara)
was not severe in 1946, except in some varieties at Baton
Rouge, Louisiana, and at Stoneville, Mississippi. Three
varieties in Group VI, Ogden, Rose Non-pop, and Burdette
#20, and three of Group VIII, Acadian, Gatan, and Cherokee,
were medium to very severely affected at Baton Rouge. In
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Group VII six varieties, N44-774, Palmetto, C-N-S, N4226, N44-92, and Red Tanner, were medium to very severely
affected at Baton Rouge. The last three of these varieties
were moderately diseased at Stoneville, but the other three
had no frogeye or only a trace of the disease. This, together
with the fact that in Group VI Ogden was listed among the
susceptible varieties at Baton Rouge and in Group VII it
was not, indicates that caution is necessary in drawing final
conclusions regarding resistance to frogeye.
“Mosaic: Each year observations were made on the
presence of mosaic, but there was so little of the disease in
most places that the data for 1946 only are given (Tables
10-12). The disease was most evident at Tallassee, Alabama,
where there was a trace in all varieties and where a few were
moderately affected. The most seriously affected varieties
observed in 1946 (having an average rating of 1.0 or over),
were Rose Non-pop, Burdette #13, Palmetto, Nanda,
Mamotan, Gatan, Seminole, C-N-S, Acadian, N44-774, N4492, Cherokee, Red Tanner, Mamloxi, and Louisiana Green.
If any variety is to be classed as resistant on the basis of
these data, especially the ratings at Tallassee, it is Ogden, and
possibly Dortchsoy #2, although neither is immune.
“Summary of Data for 1944-1946: Having observed
the nature of the data secured and the variations obtained in
the different replications and locations, the summary tables
following should be largely self-explanatory. These tables
give the averages of the readings for all locations for pustuleblight, wildfire, frogeye, and downy mildew. Table 13
gives the data for Group IV-S. In this Group in 1944 Chief
appeared to show some resistance to pustule blight, but this
was not confirmed in l945. The figures fail to indicate that
any variety in this Group is appreciably resistant to pustuleblight. The data for wildfire indicate that S100 and Gibson
are more susceptible to wildfire than some of the others;
but, as in the case of pustule-blight, there is no satisfactory
evidence of resistance. The data for the three years seem
to support the statement made previously that wildfire is
increasing in severity.
Note: Discussion of Groups, varieties, diseases, and
which varieties are most likely to have resistance to which
diseases continues from page 32 to page 35. A summary
starts at the bottom of page 35 and ends at the bottom of
page 36. There are full-page detailed tables on pages 37 to
53.
The first table can serve as a good typical example:
(1) “Bacterial pustule-blight ratings in soybean nurseries at
several locations in 1946. Group VI.”
This table has 10 columns. First is location and date
(e.g., Tallassee, Ala. 7-22-46). The next 8 columns are names
of soybean varieties grown at those locations. Below each
variety is its rating for this disease at the different locations
on the different dates. At the bottom of each column in
the average rating; the lower that number, the greater the
likelihood that that variety has resistance to that disease.

The goal of this entire project is to try to locate soybean
varieties with resistance to certain diseases. Address: Senior
Pathologist, Div. of Forage Crops and Diseases, Bureau
of Plant Industry, Soils, and Agricultural Engineering,
Agricultural Research Administration, USDA.
2069. Revue Internationale du Soja. 1947. Se soja à travers
le monde [The soybean around the world]. 7(39-40):70-71.
May/June. [Fre]
• Summary: Contents: Belgian Congo (half-page story from
Bulletin Agricole du Congo Belge). United States (patents
granted for soy protein fibers), Manchuria. Nigeria (The first
cultural trials with soybeans in Nigeria took place at Ibadan
in 1910. In 1928 these were taken with several other varieties
to Kano, Zaria, Yandev and Ibadan. Satisfactory results were
obtained with the variety Otootan {black seeded}. These
trials, interrupted in 1933, were resumed in 1937 with the
introduction of numerous varieties into the provinces from
Trinidad, British Guyana, Malaysia, Dutch East Indies
[today’s Indonesia], Philippines, Ceylon, USA, etc. Since
1940 the results have been very diverse).
Belgian Congo: Encountered 40 years ago in
Stanleyville by Commander Lemaire, it appears in the
collections of the Botanical Garden of Eala and was the
subject of experiments in Sankuru in 1914-15.
2070. Watts, Victor M.; Kik, M.C. 1947. Effects of
dehydration and subsequent storage on the quality and
vitamin content of vegetables. Arkansas Agricultural
Experiment Station, Bulletin No. 469. 20 p. June. [5 ref]
• Summary: In 1943 the authors dehydrated “green shelled
vegetable soybeans of the varieties Bansei, Fuji, Funk’s
Delicious [Funk Delicious], Illington, Jogun, Willomi,
Wolverine, and Illinois #70210-1.” In 1943 they dehydrated
Bansei, Fuji, Illington, Imperial, Illinois #70210-1, Jogun
and USDA No. 3, No. 4, and No. 5. They were blanched
in the pods for 10 minutes and dried at 150ºF for 12 hours
until they reached about 25% of their prepared fresh weight.
“Refreshed and cooked beans so closely resembled the fresh
products of the same varieties as to be indistinguishable
from them. After a storage period of six for those varieties
dehydrated in 1943, and seven months for those processed
in 1944, no deterioration in color, taste, or flavor could be
noted.” Bansei and Jogun varieties rated the highest during
both years. Table 3 shows that large losses of ascorbic acid,
and moderate losses of thiamine and riboflavin occurred as
a result of dehydration and subsequent storage. Address: 1.
Dep. of Horticulture and Forestry; 2. Dep. of Agricultural
Chemistry. Both: Fayetteville, Arkansas.
2071. Steven, J. 1947. Soya bean in the Sudan. Sudan
Government, Department of Agriculture and Forests,
Research Division, Bulletin No. 2. July. 9 p.
• Summary: “This pamphlet has been written with the object
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of making available as comprehensive an account as possible
of work on Soya Beans in the Sudan. The information given
comes from Experimental Farm reports (including the
Gezira Research Farm) and from the reports of various field
trials conducted by the staff of the Agriculture and Forests
Department. The importance of the Soya Bean (Glycine
Soja, Glycine Max, Soja Max) has for many years inspired
research workers and others here to find suitable varieties for
this country. There are hundreds of varieties of Soya Bean
however and it is probable that the most suitable varieties for
the Sudan have still to be found. The work continues.
“A. Early Trials.
“Shambat prior to 1920.
“The following varieties were introduced and grown:–
Barmeli, Nepali, Bengal, Darjeeling, Tokio, Nankour,
Tunisian, Mammoth, Mesko, Hollybrook early, Haberlandt,
Black eyebrow, Black beauty, ‘Green’, ‘Greenish Yellow’,
‘Chocolate’ and ‘Black’. Poor crops were obtained even
after inoculation of the soil. The winters at Shambat were
considered too hot and short for success. No notes have been
made on the origin or description of the varieties nor on
cultural methods, yields etc.
“Nasir 1933.
“The variety Mammoth Yellow was grown during the
rainy season. The seed, at the rate of 2 every 6 inches, was
sown on drills 3 feet apart. The soil was kept mulched. No
further information is available.
“Gezira Research Farm.
“1927-1931.
“A number of strains (seed probably obtained from Mr.
Massey) were tried without marked success.
“1932.
“The following varieties (origin U.S.A.): Biloxi,
Chiquita, Mammoth Yellow, Peking, Laredo, Herman,
Virginia, Easy Cook 29, Dixie, Mansoy, Harbin Soy,
Manchu, Easy Cook 12, Easy Cook 17, Ootootan, Mammoth
Brown, Illini, George Washington, Tokya, Haberlandt were
tried along with Barberton from South Africa and Poona
Brown, Poona Black, Kalimpong Brown Small, Kalimpong
Brown Large, Kalimpong Barmali and Kalimpong Green
from India. They were sown in November on ridges 80 cms.
apart.
“Presowing cultivation consisted of ploughing, clod
crushing and ridging up. The soil was typical Gezira
cotton soil. The Indian types grew much better than the
American or South African varieties. Poona Black made
the best growth with Kalimpong Brown Small second best.
Barberton was very poor. Of the American types Ootootan
was best followed by Biloxi and Virginia. Mammoth Yellow,
Laredo, Mammoth Brown, lllini and Haberlandt were fairly
successful. Mansoy and Easy Cook 17 were almost complete
failures. The remainder were poor to fair in growth. No
yields were recorded.
“1938.

“The following varieties were tried again:–Poona Black,
Kalimpong Brown Small, Kalimpong Brown Large, Barmali,
Ootootan and Biloxi. Poona Black gave the best vegetative
growth but took 4 months to set seed. Kalimpong Brown
Large set seed in 9-12 weeks.
“1934.
“In 1934 the varieties Pusa White, Pusa Chocolate and
Pusa Black from India were tried. No notes on development
are available but seed was collected for further trials.
“1936.
“The Pusa Black variety was sown in July on ridges
80 cms apart with spacing 45 cms between holes. The plant
developed fairly bushy growth up to 18 ins. [inches] high. It
was recorded that the variety appeared to have possibilities
as a forage crop.
“1937. The following U.S.A. varieties were grown to
increase seed stocks:–Dunfield, Illini, Mansoy, Virginia and
Wilson.
“In addition the following new introductions from India
were tried: Nagpur 59, Pusa Yellow, Sind Mirjohnhat, Punjab
Yellow, Indore Harbinsoy and Indore Easy Cook. Nagpur
59 was described as a similar type to Pusa Black, and Pusa
Yellow similar to Pusa Black in habit. Sind Mirjohnhat was a
distinct type with sparse foliage but much bigger leaves and
pods. The beans were sown on ridges 80 cms apart with 30
cms between holes. As some nodules had been discovered on
the roots of the previous season’s crop, soil in which the soya
had been grown was scattered on the ridges at sowing time
in 1937. Nodules were later found to be fairly numerous on
the roots of better grown plants. Pusa Yellow was considered
worth trying as a fodder crop and Sind Mirjohnhat as a pulse
crop. The other varieties were considered inferior or failures
under normal G.R.F. summer sown conditions.
“1938.
“The variety Pusa Black was sown in July in continuous
double drills on the flattened top of 80 cms ridges. The
crop was watered fortnightly. Growth was poor and the
yield was 60 rotls per feddan. The following varieties were
sown in November and watered at 7-day intervals while
the plants were young: Pusa Black, Pusa Yellow, Sind
Mirjohnhat, Nagpur 59, Dunfield, Pusa Black (ex Dueim),
Pusa Chocolate (ex Dueim) and Doleib Hill (ex U.S.A.).
Better growth was obtained than in the previous year. Nagpur
59 was considered the most likely type for a fodder crop.
1939. The Indian varieties Pusa Black, Pusa Yellow, Sind
Mirjohnhat and Nagpur 59 were tried along with the Russian
varieties Staroukrainskva, Kurshulia 93 and Illini (U.S.A.).
The beans were sown in July. Growth of the Indian varieties
was poor but the plants lived through the rains and set some
seed. The other varieties germinated poorly and did not
survive the seedling stage.
“Gash Delta 1937.
“The varieties Pusa Yellow, Sind Mirjohnhat, Punjab
Yellow and Nagpur 59 were sown on flooded soil and on
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unwatered soil as rain crops. On the flooded soil only Pusa
Yellow survived beyond the seedling stage and was deemed
of no practical value. As rain crops all were complete
failures.
“Dueim 1937 and 1938.
“The varieties Pusa Black, (ex Roseires) Pusa Chocolate,
Pusa Yellow, Pusa Black (ex G.R.F.) Sind Mirjohnhat and
Nagpur 59 were grown on heavy soil at Dueim. The beans
were sown in mid-December. In the second season the
trial plot was inoculated with soil from the previous year’s
crop. The varieties Pusa Black (ex G.R.F.) and Nagpur 59
produced healthy plants and a good yield. Sind Mirjohnhat
produced small plants but a big yield. The other varieties
developed healthy plants but the yield was poor.
“Gedaref.
“It is reported that Soya bean was ‘tried but uneconomic
at ruling prices.’
“B. More Recent Trials.
“Blue Nile Province, White Nile Pump Schemes 1941.
“The variety Nagpur 59 was sown at Dueim, Hashaba
and Fatisa in the last week of August, 1941. The crop was
sown on ridges 75 cms apart with 40 cms between plants
and watered at fortnightly intervals. From 8 to 10 waterings
brought the crops to maturity. The plants grew to a height
of 1 foot with the pods forming in a cluster at the apex. The
seed was described as being slightly smaller but of the same
shape ‘as the seed of stint (Acacia Arabica)’ and of a dark
black colour. The beans were not tried as human food but, as
a fodder crop, it was especially palatable to sheep.”
A table shows that “The average yields were:
“Fatisa–1,260 rotls per feddan
“Hashaba–910 rotls per feddan
“Dueim–630 rotls per feddan
“Hashaba 1943.
“The variety Pusa Black was tried at Hashaba varying
the sowing date. Germination was poor necessitating much
resowing. Early growth was weak but the onset of the cooler
weather in November favoured subsequent development. The
seed rate was 20 rotls per feddan. The crop was harvested
in the second half of December. The average yields for the
different sowing dates were:”
A table shows date sown and average yield per feddan
15 July 1943–600 rotls
1 Aug. 1943–690 rotls
15 Aug. 1943–500 rotls
“Dueim 1943.
“As at Hashaba the variety Pusa Black was sown at
different dates. The soil was a heavy clay and the seed
rate was 20 rotls per feddan. The young seedlings suffered
damage from blister beetle, and locusts damaged the plants
when full grown. After 9 irrigations the crop was harvested
between 15.11.43 [15 Nov. 1943] and 15.12.43. A true
picture of the potentiality of the bean was not possible on
account of the damage already mentioned.”

A table shows date sown and average yield per feddan
18 July 1943–296 rotls
1 Aug. 1943–232 rotls
15 Aug. 1943–248 rotls
30 Aug. 1943–512 rotls (Continued). Address: Inspector,
Plant Propagation, Research Div., Dep. of Agriculture and
Forests, Sudan Government, Wad Medani.
2072. Steven, J. 1947. Soya bean in the Sudan (Continued–
Document part II). Sudan Government, Department of
Agriculture and Forests, Research Division, Bulletin No. 2.
July. 9 p.
• Summary: (Continued): “Gezira Research Farm.
“From 1939 onwards a considerable number of
importations were made from America and India in an
attempt to find a Soya Bean that would be liked by the
Sudanese; the black types were obviously unacceptable.
Some promising types have been tested for palatability and
found acceptable, and trials are now being made to find
the best yielding and most palatable variety for the Central
Sudan.
“Northern Province.
“Shaendi 1943.
“The variety Pusa Black was tried varying the sowing
date. The beans were sown on ridges 60 cms apart with
30 cms between plants. Vegetative growth was excellent,
giving a smother crop almost as good as a first class crop of
Dolichos lablab. The crop was given a total of 10 waterings
and harvested between 5th and 11th December. All plots,
particularly the early sown ones, yielded a very heavy crop
of haulm [leaves and stems] which was eaten with relish
by cattle. The average yields per feddan for the different
sowings dates were:
28 June 1943–1426 rotls
6 July 1943–1420 rotls
14 July 1943–1582 rotls
30 July 1943–1366 rotls
“Shendi 1944
“The same variety was tried again in 1944 with the
following results:”
A table shows Date sown; Date harvested; and Average
yield per feddan.
10 June 1944; 4 Dec. 1944; 678 rotls
25 June 1944; 4 Dec. 1944; 964 rotls
10 July 1944; 4 Dec. 1944; 1449 rotls
25 July 1944; 20 Dec. 1944; 1215 rotls
10 Aug. 1944; 6 Jan. 1945; 458 rotls
“Kordofan Province–Kadugli.
“1940.
“An unnamed variety was grown on an observation plot.
The results, although not good, indicated further trial.
“1941.
“The varieties Herman, Sind No. 10 and Nagpur 103
were tried. The Herman variety germinated poorly but
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matured early (maturation period 75 days), producing well
filled pods. Plants grew to a height of 2-3 ft. producing round
about 40 pods per plant with 2 seeds per pod. The other two
varieties germinated well producing strong plants but the
pods did not fill properly on account of insufficient rainfall.
It was decided not to continue trials of these varieties as they
required a greater rainfall than that obtaining in the Western
Gebels.
“1942.
“The Herman variety was tried again without success. It
was ‘now definitely evident that this area was unsuited to any
variety of Soya so far tried.’
“1943.
“The Herman variety produced the following result:”
A table shows the Date sown; Date harvested; Yield
17 June 1943; 4 Sept. 1943; 174 rotls
1 July 1943; 17 Sept. 1943; 168 rotls
“The soil was of a light clay loam. The beans were sown
on the flat in rows. The seeding rate was 24 rotls per feddan.
No diseases or pests of importance were recorded.
“1944-1946.
“The same variety was purposely grown each year on
the same land with increasing yields which supports the
theory that unless the correct bacteria are introduced to the
soil it is advisable to crop the same area several years in
succession to build up the bacterial population.
Dilling:
“The Herman variety was tried out for one season
without success.
“Equatoria Province.
“Meridi 1938.
“The following varieties were grown:
“Variety Yield per feddan
“Herman–854 rotls
“Barberton Yellow–679 rotls
“Haberlandt–532 rotls
“Midwest–581 rotls
“No details of cultivation etc. are available.
“1939.
“Results of trials were:
“Variety; Yield on ridge; Yield on flat per feddan
“Herman–408 rotls
“Barberton Yellow–462 rotls
“Haberlandt–444 rotls
“Midwest–492 rotls
“Nagpur 103–1400 rotls; 2150 rotls
“G.R.F. Black–1350; 1580 rotls
“Pusa Yellow–1200; 240 rotls
“Sind No. 10–1260; 370 rotls
“1940.
“More information is available on the trials of 1940.
Summarised details are:”
A table shows “Variety; Description; Date sown; Date
harvested; Remarks

“Nagpur 103; Spreading type, small black bean; May;
Sept.; Excellent vegetative growth.
“G.R.F. Black; ditto; May; Sept.; ditto
“Sind No. 10; Upright type, yellow bean; May; Sept.;
More acceptable to natives.
“Pusa Yellow; Spreading variety; May; Nov.; Excellent
vegetative growth
Haberlandt; Upright variety; May; Aug.; “1941.
“The varieties Sind No. 10, G.R.F. Black and Nagpur
103 were sown on two different dates with the following
results:
A table shows Variety; Date sown #1; Date harvested #1;
Yield #1; Date sown #2; Date harvested #2; Yield #2
Sind No. 10; 20 June 1941; 26 Oct. 1941; 1217 r/f; 7
July 1941; 27 Nov. 1941; 1000 r/f
G.R.F. Black; 20 June 1941; 27 Oct. 1941; 1480 r/f; 7
July 1941 29 Nov. 1941; 1041 r/f
Nagpur 103; 20 June 1941; 4 Nov. 1941; 1072 r/f; 7 July
1941; 29 Nov. 1941; 1015 r/f
“It is recorded that Sind No. 10 was the most suitable
for distribution among the natives. G.R.F. Black, although a
heavy yielder, was not popular.
“1943.
“A plot of Sind No. 10 Soya Bean sown in June and
harvested in October yielded 1110 rotls per feddan.
“1944.
“A propagation plot sown on 2 June 1945 and harvested
on 3 Oct. 1945 yielded 1320 rotls per feddan. The spacing
was 50 cms x 80 cms and a note was made to the effect that
closer spacing (50 x 50 cms) would be better. The bean was
utilised by the S.M.S. hospitals and included in the patients’
diets.
“1945. “Again the variety Sind No. 10 was grown for
supplying the S.M.S. hospitals. The crop was sown on 25th
May and harvested during the last week of September. The
spacing was 50 x 50 cms and an average yield of 1321 rotls
per feddan was obtained.
“Kagulu 1940.
“The varieties G.R.F. Black, Nagpur 103, Haberlandt,
Sind No. 10 and Pusa Yellow were sown at Kagulu on 15th
July with the following results:” A table shows Variety;
Description of Variety; Yield
“G.R.F. Black; Creeping habit with small black flat seed;
500 rotls 500
“Nagpur 103; ditto; 500 rotls
“Haberlandt; Upright with full yellow seed; 150 rotls
“Sind No. 10; Upright with smallish flat yellow seed and
many pods; 530 rotls
“Pusa Yellow; Upright with full yellow seed; 150 rotls
“1941.
“Only the varieties Sind No. 10 and G.R.F. Black were
tried in 1941. They were sown earlier than in 1940 with
better results. It was decided that the variety Sind No. 10 was
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the more attractive to the native and that it would be bulked
up and distributed.
“1943.
“Since 1943 the Sind No. 10 variety of Soya has been
distributed to the chiefs but it has not caught on widely.
“1946.
“A local variety (ex Uganda) was tried out. The plants
grew to a height of 1 metre giving seed of excellent quality
and larger in size than Sind No. 10. It is a tall erect variety
with large round yellow seeds taking 31 to 41 months to
mature. It was grown on ironstone soil varying from deep to
shallow. The seeds were broadcast at the rate of 25-30 rotls
per feddan. Germination was often low. An average yield
of 741 rotls per feddan was realised. The variety showed
promise.
“Yambio. 1945.
“The variety Sind No. 10 was grown varying the sowing
date. Results were:”
A table shows: “Variety; Date sown; Cultivation; Yield
per feddan
Sind No. 10; 3 July 1945; In rows. Spacing 50 x 50
cms.; 800 rotls
Sind No. 10; 6 July 1945; “As Azande sow groundnuts”;
764 rotls
Sind No. 10; 7 July 1945; In rows. Spacing 50 x 50
cms.; 535 rotls
Sind No. 10; 9 July 1945; Broadcast and hoed in; 690
rotls
Juba 1943.
The variety Sind No. 10 was sown on the river plots at
Juba at different sowing dates. The best yield obtained was
1020 rotls per feddan with an average in the region of 850
rotls per feddan.
“3. What is the Future of Soya Bean in the Sudan.
“From the above information it would appear that
a measure of success has been attained with the yellow
seeded variety Sind No. 10 in the Southern Sudan. This is
a palatable bean which is being grown on a small scale for
distribution to hospitals in the area. This is a limited demand
however, and propaganda among the natives stressing the
nutritional value of the bean is necessary to foster its wider
cultivation. In the Northern Sudan the black seeded variety
Pusa Black has given a satisfactory yield but on grounds
of palatability the bean was not accepted by the people. As
mentioned above some promising types recently tried out on
the G.R.F. have been found palatable but more information
is being determined on their relative yields. It is hoped
therefore, that in the near future, the best yielding and most
palatable variety can be released, possibly to establish itself
among the crops of the Sudan. Again one cannot overemphasise the need for propaganda on the merits of the
bean in order to hasten its adoption. The channels for this
propaganda are many and the assistance of departments other
than our own should be invoked. Then there is the question

of growing the bean as a cash crop for export. Enquiries
are being made to determine the export value of the crop
and its important oil product. A good economic price would
probably do more to popularise the bean than its loudly
acclaimed nutritional qualities.” Address: Inspector, Plant
Propagation, Research Div., Dep. of Agriculture and Forests,
Sudan Government, Wad Medan.
2073. Caldwell, Joseph S.; Culpepper, C.W.; Hutchins,
M.C.; Ezell, B.D.; Wilcox, M.S. 1947. Dehydration of green
vegetable soybeans: A comparison of quality in nineteen
varieties and strains with that of canned green and mature
dry beans. Canner (The) 105(10):13-16, 24. Aug. 30;
105(11):13-14, 16, 26. Sept. 6; 105(12):15-16, 18. Sept. 13;
105(13):35-36. Sept. 20. Summarized in Soybean Digest.
March 1948, p. 20-30. [25 ref]
• Summary: “Japanese horticulturalists classify vegetable
soybeans as garden vegetables and have developed and
selected about 125 distinct varieties which they grow
especially for food purposes... out of a total of about 125
varieties introduced from Japan [to the USA], approximately
25 are fairly well adapted to conditions in some or most
of the important soybean-producing districts and combine
satisfactory yields and good to excellent quality as fresh
green beans.”
“The canning of vegetable soybeans on a commercial
scale is assuming some importance. Twenty-three canning
companies in 12 states included soybeans in the list of
products packed in 1944. The number was reduced to 16
in 10 states in 1946” [according to the National Canners
Association, Canners Directory, for 1944 and 1946]...
Commercial freezing of soybeans, either alone or in
combination with sweet corn as succotash, has very recently
begun by a few commercial operators.
For the first varieties to reach usable maturity, the green
pods were picked from the plants by hand, spread in the
laboratory on wire trays to a depth of about an inch, steamed
for a few minutes to soften the pods, then shelled in a powerdriven pea huller equipped with special screens having
openings of suitable size. “This method proved slow and
unsatisfactory, as the pods clung together in masses so that
many remained unopened even after two or three passages
through the machine, while the empty hulls broke up and
tended to clog the screens.” A much more satisfactory and
efficient method is described, still using the pea huller.
Table 1 shows the 17 varieties of green vegetable
soybeans used, date harvested, days from planting screen
size, length of blanch, total solids content, ascorbic acid
content (hand shelled, or steamed then machine shelled),
carotene content, and yield of dry product as a percentage
of fresh product. The varieties, listed alphabetically, are:
Aoda, Bansei, Emperor, Etum, Giant Green, Hahto, Imperial,
Jogun 2, Kanum, Kanro, Rokusun, Sousei, Tastee, Willomi,
and Wolverine. The varieties with the best scores after
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dehydration were Willomi (strain A), and Etum. Address:
USDA.
2074. Soybrands Inc. 1947. Soy beans for seed: Lincolns–
Mandarins (Ad). Observer (Saline, Michigan). Aug. 7.
• Summary: Note: Formerly the company only crushed
soybeans. Now they are apparently also selling soybeans
seeds to farmers. Address: Saline, Michigan. Phone: 15.
2075. Cartter, J.L. 1947. Research on soybeans. Soybean
Digest. Aug. p. 12-14, 17.
• Summary: A talk given on Feb. 28, 1947 at the Soybean
Conference, Northern Regional Research Laboratory, Peoria,
Illinois, discusses some of the accomplishments of the
Regional Soybean Laboratory at Urbana.
Editor’s introduction: “A comprehensive breeding and
disease control program, tailor-made to fit the changing
needs of the times, has been developed by the U.S. Regional
Soybean Laboratory. Mr. Cartter has been agronomist in
charge of the Laboratory at Urbana since 1942.”
“We plan to tell you this morning about the organization
of the U.S. Regional Soybean Laboratory and some of the
accomplishments. We will also discuss the soybean disease
investigations of the Division of Forage Crops and Diseases
and mention some of the accomplishments of that work. The
U.S. Regional Soybean Laboratory was organized in 1936,
being the third of a series of laboratories initiated under the
Bankhead-Jones Act. The Soybean Laboratory as originally
set up was a cooperation between the Bureau of Plant
Industry, Soils, and Agricultural Engineering; the Bureau of
Agricultural and Industrial Chemistry; and the 12 states of
the North Central region.
“In 1942 the work on industrial utilization of the
soybean was transferred to the Northern Regional Research
Laboratory. At that same time, there was an urgent need
developing for additional vegetable oils and high-protein
feeds to meet the demands of the war period. At the request
of the experiment station directors of the Southeastern states
and with the permission of the directors of the North Central
states, the work of the Laboratory was expanded to include
the two regions. The purpose of the Laboratory as set forth
in a cooperative agreement approved by the North Central
directors in October 1942 reads as follows:
“’The object of the research to be done under this
memorandum is to develop, through breeding, adapted
superior strains or varieties of soybeans for industrial
purposes and to obtain facts relating to the effect of variety,
soil, climate, fertilizers, minor elements, and disease on the
growth methods of production, and composition of soybean
seed for industrial uses.’
“Work during the first few years was devoted to
fundamental studies on the methods of breeding soybeans
and on exploring the factors affecting accuracy of nursery
trials. Along with this work we also began the collection of

soybean introductions and selections to serve as a foundation
stock of germ plasm for the breeding work. Along with
these fundamental studies and the collection of foundation
material, an extensive program of breeding was initiated.
“The development of improved varieties of soybeans,
in early years, came through selections from introductions
obtained from the Orient. This first work, which occupied the
period up to the last few years, resulted in the development
of such varieties as Dunfield, Illini, Manchu, Richland, and
many of the other varieties with which we have been familiar
in the past and which have played an important part in the
establishment of soybeans as a major crop.
“New, improved soybean varieties are now produced
largely by hybridization. Most of the crosses that are being
developed through the cooperative program are made at four
or five breeding centers and the better of the segregating
plant populations are distributed in an early stage to all the
interested experiment stations so that further selection can be
done in the area for which the strains are being developed.
“In connection with the evaluation of new strains, the
establishment of an analytical section in the Laboratory
has permitted the use of chemical analysis as a tool in the
breeding work. In the past it has been customary to make
selection only for yield, lodging resistance, seed quality,
maturity, and such other agronomic factors that could
be observed. The use of chemical analysis has increased
tremendously the opportunities for developing varieties that
are superior for industrial use, as well as superior in yield.
“After strains produced through the breeding work have
become sufficiently fixed as to type, the better of them are
placed in preliminary nurseries. The best of these are entered
in what we have designated as the ‘Uniform Soybean Tests’
which have been set up to give a critical evaluation of the
top strains that are being developed through the breeding
program. The varieties and strains we are studying in the
Uniform Soybean Tests are divided into maturity groups, and
starting with the very earliest, adapted to North Dakota and
Minnesota, we have designated these as the Uniform Test,
Groups 0, I, II, III, etc., extending down to Group VIII which
is composed of very late strains adapted to the southern part
of the Gulf Coast Region of the United States; During the
past season nurseries were planted at 44 locations in the
North Central states and at 52 locations in the South.
“Accomplishments of the Breeding Program: In regard
to accomplishments we will mention first some of the
progress in the Southeastern states. In 1943 and for the
next 2 years, the Uniform Tests which we established in
cooperation with the state experiment stations of the region
were composed mostly of the named varieties that were
available and were being recommended by the state stations.
These studies indicated that Ogden, which was then grown
to a limited extent, was outstanding in the upper half of the
Southern region, being the highest in yield and oil content
of the strains under test, and being very lodging resistant. It
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is now the principal variety in this area. Ogden, however, is
rather short especially on poor soils, and has a tendency to
shatter. It is now being used extensively in crosses to carry
its desirable qualities into new strains that are taller and hold
their seed better.
“Roanoke, a selection from a mixed seed lot, has been
developed at the North Carolina Experiment Station by Jack
Rigney of the agronomy department and Edgar Hartwig
of the Laboratory. Roanoke is some 10 days later than
Ogden, being of about the same maturity as Volstate. It has
been outstanding in the central South, slightly out-yielding
Volstate, and having an oil content about 0.7 percent higher.
“A selection out of a cross Haberlandt x Ogden is
showing much promise in recent yield tests. This strain
has the yield of Ogden combined with the taller and better
seed-holding habit of the Haberlandt variety. In general it
is adapted to less fertile soils than Ogden and embodies the
high oil content characteristic of the Haberlandt. Many of
these new strains will rapidly replace the older varieties, as
their value is realized and seed stocks become available.
“Up to this year there have been no particularly
outstanding strains of the maturity of Group V, that is, for
material to be grown through Tennessee, northern Arkansas,
and Oklahoma. We are starting in 1947 a Group V nursery
which will contain strains from crosses between Dunfield
x Arksoy, Haberlandt x Dunfield, and a number of other
crosses between the better northern and southern strains. We
feel confident that through this breeding program strains will
be developed that will be superior and well adapted to this
area.
“Southeastern States: In the southeastern part of the
United States some difficulty has been encountered in
obtaining strains with good seed quality. It has been found
that varieties coming from the Nanking region of China are
able to develop good seed under these conditions. Many
of these types, such as Monetta, Nanking, Palmetto, and
Missoy, have been crossed with such high-yielding, highoil-content strains as Odgen and Volstate, and selections
from these crosses have been obtained that give indication
of being superior to any of the strains now available for the
southeastern Coastal Plains region. One of these new strains
from a cross Ogden x Missoy entered in Uniform Test,
Group VII, in 1946 led these strains in yield in the Southeast
this first year.
“Turning to the North Central States, the first few
years of the Laboratory work, so far as the development of
varieties and strains was concerned, was devoted mainly to
the agronomic and chemical evaluation of the varieties that
were available. Among the strains released on the basis of
the evaluation were Patoka, Gibson, and Earlyana developed
by the Indiana Experiment Station; Chief, developed by
the Illinois Station; and Boone, developed by the Missouri
Station. By growing strains in the Uniform Nurseries at
many locations in a region, it has been possible to evaluate

them in a relatively short period of time. This is due to the
fact that within a single year the seasonal. conditions will
vary considerably from place to place giving the equivalent
of several crop years of information within a single season”
(Continued). Address: Agronomist in Charge, Regional
Soybean Lab., Urbana, Illinois.
2076. Cartter, J.L. 1947. Research on soybeans (Continued–
Document part II). Soybean Digest. Aug. p. 12-14, 17.
• Summary: Continued: “A Canadian variety, Capital,
developed at Ottawa, Ontario, has been tested widely from
Oregon to New York for the first time in the Uniform Tests
in 1946, and has proved to be high in yield and high in oil
content. This strain being earlier, taller, higher in yield and in
oil content than Mandarin (Ottawa) should be valuable in the
northern tier of states.
“Another promising strain for the Northern states, a
selection from Mukden x Richland developed in cooperation
with the Iowa station is somewhat earlier than Earlyana,
stands up Much better, yields more and has a higher oil
content. It should be very useful in southern Minnesota,
Wisconsin, Michigan and northern Indiana.
“Another selection from the same cross has been
yielding only slightly under Lincoln, has averaged from 4 to
7 days earlier, and has ranked better in lodging resistance and
equal in oil content. This strain will probably be released this
year and should replace Richland in its area of adaptation as
well as some of the Lincoln acreage where earlier maturity
is desired. Lincoln is probably the most outstanding variety
developed to date. This strain, originating from a natural
cross between Mandarin and Manchu, was developed
cooperatively by the Illinois Station and the Laboratory and
was released for increase simultaneously by several of the
stations in the Cornbelt. Lincoln has proved outstanding in
yield and oil content in its area of adaptation and is rapidly
replacing such varieties as Illini, Dunfield, Mukden, Manchu,
and others of similar maturity. The variety Lincoln at present
is grown on over
half of the soybean
acreage in Illinois and
Indiana and is partly
responsible for the
high yield per acre
obtained last season.
“Drawback
of Lincoln: This
variety, while being
outstanding in yield
and oil content,
does not have all the
lodging resistance
that producers
would like, nor is
it early enough for
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growing in the northern parts of Indiana, Illinois, and Iowa.
A backcross, Lincoln x (Lincoln x Richland), has been made
for the purpose of combining the high yield and high oil
content of Lincoln with the lodging resistance and earliness
of Richland. The earliest segregates from this backcross
have been sent to Minnesota, the slightly later material sent
to Wisconsin, Iowa, Indiana, and Ohio, and the late material
from the cross held at Urbana and points of similar latitude.
Transgressive segregation for earliness has been obtained
and some of the progeny from this backcross show promise
of being early and lodging resistant, as well as having high
yield and high oil content.
“A selection from a cross Dunfield x developed
cooperatively with Iowa, has averaged higher in oil content
than either of the parents, being outstanding at many of the
nursery locations, occasionally exceeding Lincoln in yield
and oil content. This strain has good lodging resistance, but
its yield performance has been somewhat erratic. It is of
entirely different parentage than Lincoln and for this reason
the pathologists are recommending on the basis of their
experience with other crops that the variety be released for
increase in areas where its performance has been as good as
that of Lincoln. The basis for this recommendation is that in
case of a serious outbreak from some new and quite virulent
disease, one variety of a crop might chance to be resistant
to the particular disease while another variety embodying

different germ plasm might be susceptible.
“Some New Strains: A number of improved strains
of Group IV maturity have been developed in cooperation
with the Indiana Station. One of them from a cross between
Dunfield and Mansoy is being considered for release. This
strain has a high yield and high oil content and is well
adapted in the Group IV area. This strain is taller than Patoka
and equal in lodging resistance. It has better yield and higher
oil content than Chief, Patoka and Gibson, and may well
replace these varieties.
“Thus as we look at the new varieties that have been
developed through the cooperative efforts of the state
experiment stations and the Laboratory, we see that in
general these varieties have a wide area of adaptation,
illustrating the value of a coordinated regional approach in
this work.
“Organization of the Disease Work: We would like to
tell you about the organization of the soybean disease project
in the Division of Forage Crops and Diseases and of some of
the accomplishments of this work.
“For several years after soybeans were introduced into
this country we frequently heard the expression that the crop
was free from diseases. This is the usual experience with
a crop that is introduced into a new locality, and it is not
until the crop has been grown for a number of years and the
acreage becomes concentrated that serious diseases begin
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to make their appearance. This is the case with soybeans.
In 1944 through the efforts of soybean producers and
processors funds were made available by Congress to the
Bureau of Plant Industry for conducting research on soybean
diseases.
“At the time the soybean disease work was initiated in
the Department of Agriculture, the fundamental knowledge
in this field was remarkably low. We are, therefore, still very
much concerned in our disease work with the fundamental
nature of the diseases.
“The research work under the new soybean disease
project in the Division is being devoted to the study of the
life histories and control of diseases and the development
of methods of testing soybean strains for resistance. The
work is closely integrated with the work of the Soybean
Laboratory and the state experiment stations. The leader of
this new project is located at Urbana with a coordinator for
the southern work located at the southern headquarters for
the Laboratory project at Stoneville, Mississippi. In this way
close coordination can be maintained. Cooperative disease
work is being conducted in 11 states at the present time.
“There are 25 or 30 diseases that affect the soybean,
some of them being more serious than others. The work on
two of these diseases, bacterial pustule and downy mildew,
exemplify the manner in which we are integrating this work
with that of the breeding project. It has been found that a
Southern variety, C.N.S., while not being a superior one
agronomically does carry resistance to bacterial pustule.
Crosses have been made between C.N.S. and superior
varieties from other areas in order to introduce this factor
of resistance into these new strains. Progeny from several
of these crosses have shown sharp segregation for pustule
resistance, giving us definite promise that this phase of the
program will be successful.
“With downy mildew we have also found that breeding
for resistance is possible and several crosses have been made
for the purpose of developing improved mildew resistant
strains.
“Two other diseases, bud blight and brown stem rot, are
relatively new and give evidence of being among our most
severe ones in this area. Bud blight caused by the tobacco
ring spot virus has been quite destructive in rather localized
areas and if given ideal conditions might prove serious. This
disease is manifest in several ways, depending upon the
stage of growth of the soybean plant at time of infection.
The disease is not carried in the seed so far as we have
been able to determine by extensive investigations. So far
no insect vector or over-wintering plant has been found to
carry the virus from season to season. The present work on
this disease, therefore, embodies a search for possible insect
vectors, alternate hosts and resistant varieties.
“Brown Stem Rot Threatens: Brown stem rot is possibly
the most threatening of any of the diseases that are now
known to attack the soybean. It is caused by a fungus

recently identified as of the genus Cephalosporium, being a
new species published on recently by Presley and Allington.
The fungus exists in the soil and attacks the soybean plants,
possibly through the roots. The first leaf symptoms usually
appear in the fall as the plants approach maturity, generally
appearing as a withering of the leaf tissue between the veins.
These leaf symptoms often occur quite suddenly and may
be mistaken for a light frost. Stem symptoms consist of a
browning of the pith, usually starting from the base of the
plant and working upwards. It may be distinguished from
bud blight by the fact that bud blight also causes a browning
of the pith but this browning generally starts at the upper
nodes of the plant and works downward.
“In several locations this past season Dr. Allington and
his co-workers have observed areas of severe infection of
brown stem rot sharply delineated from healthy areas in the
field by straight lines. In all of these instances a history of
the field showed that in the infected portion soybeans had
followed soybeans, either directly or with only one or two
other crops intervening in the rotation. The healthy area of
the field was that portion where soybeans had not followed
soybeans directly but where the soybean crops had been
separated at least 3 years in the cropping sequence. These
observations give us a lead on a possible control, and we are
now advocating that in areas where this disease has appeared
soybeans should not follow soybeans in the cropping
sequence oftener than once in 4 years.
“A search is being made among all the introductions and
selections that are available in an effort to find types that are
resistant to the various soybean diseases that are of economic
importance. As these resistant strains are found they will be
crossed with the better agronomic types for the purpose of
producing improved, disease resistant strains for industrial
use.”
Photos show: (1) An aerial view of the Delta Experiment
Station at Stoneville, Mississippi, where the breeding
work of the Southeastern states is centered. (2) J.L. Cartter
standing as he speaks. (3) The Ohio State University football
stadium. Address: Agronomist in Charge, Regional Soybean
Lab., Urbana, Illinois.
2077. Lambert, W.V. 1947. Improvement and industrial
utilization of soybeans: Research under the Soybean
Laboratory program (Continued–Document part II). USDA
Miscellaneous Publication No. 623. 26 p. Sept. Summarized
in Soybean Digest, Nov. 1947, p. 35. [148 ref]
• Summary: Continued. Page 4: “Organization of the
Laboratory: In selecting the location for the Soybean
Laboratory, the advantages offered by the University
of Illinois at Urbana were considered outstanding. The
University, through its research and extension programs,
had successfully established a place for the crop in the
agriculture of the State. Illinois, in the heart of the northcentral soybean-producing area, grows more soybeans
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than any other State. The offer of laboratory space, storage
facilities, plot land, and associated services by the University
made possible the immediate establishment of the laboratory
at Urbana.
“Since the problems of soybean production and
utilization required both biological and technological studies,
two bureaus of the Department cooperated with the States in

planning the research program of the laboratory.
The Bureau of Plant Industry cooperated in the
development of plans for the study of factors
influencing the production and quality of the
crop, and the Bureau of Chemistry and Soils
contributed to the planning of research on the
qualities of soybeans desired by industry and the
development of industrial processes to extend
the uses for soybean products.
“The initial organization of the laboratory
called for a director as administrative head and
a staff of specialists in agronomy and chemistry.
The agronomic work was integrated with the
Department’s soybean program in the Bureau of
Plant Industry, and with work in the States by
the establishment of cooperative agents in five
States in the major soil and climatic areas where
soybeans were produced.
“The chemical personnel included as
project leaders a chemical engineer to serve
the processing requirements of the laboratory
and to conduct research in this field, a chemist familiar
with industrial plastics and other uses for plant proteins,
an oil chemist, and an analytical chemist; and in addition,
three associate chemists and a number of assistants. Under
cooperative arrangements with the Indiana Agricultural
Experiment Station, two cooperative agents were appointed
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for chemical research on soybean products in that institution.
“The understanding between the 12 States and the
Department provided for continued joint planning and
coordination of the laboratory’s research program for the
broad regional attack on soybean production and utilization
problems. State representatives designated by their respective
experiment station directors were appointed collaborators
by the Secretary of Agriculture. The collaborators and
Department representatives functioned as a planning and
integrating group. Representatives of the States agreed to
assemble short abstracts descriptive of any work being
carried on at their stations which pertained to soybeans.
“On July 1, 1942, the research on utilization of soybeans
and their byproducts, which up to that time had been carried
on in the laboratory at Urbana, was transferred to the
Northern Regional Research Laboratory at Peoria, Illinois.
The agronomic studies, including genetics, breeding, and
physiology, were continued at the Soybean Laboratory and
in the cooperating States. Chemical facilities to serve the
breeding and physiological programs also remained in the
Urbana laboratory. The soybean was designated as one of

the farm commodities for study at the Northern Regional
Research Laboratory, and the research program on industrial
utilization has been further developed there. As a result of
this change the U.S. Regional Soybean Laboratory at Urbana
was able to extend the cooperative breeding and research
studies to the agricultural experiment stations of 12 Southern
States.
“The Cooperative Research Program: At the first
meeting of the collaborators in Urbana on April 22, 1936,
consideration was given to the further development
of research plans. In fields of chemistry and chemical
engineering four groups of projects were outlined. These
included studies of (1) soybean oil in food and nonfood
uses, (2) soybean meal as a source of industrial products,
(3) chemical properties of soybeans and their products, and
(4) engineering aspects of processing. Joint agronomic and
chemical research was outlined to study the influence of
differences in variety, soil type, soil treatment, and climate
on the composition of the beans. Agronomic studies were
directed to the further selection and improvement of varieties
by breeding with special reference to regional adaptation and
industrial uses. The soybean production studies were later
supplemented with controlled physiological investigations
to learn more about the influence of environment on the
composition of soybeans, and with studies of soybean
diseases and their control by breeding resistant varieties and
by other methods.
“The cooperative research planned with the Indiana
Agricultural Experiment Station included studies of the
chemistry of the phosphatides, sterols, and associated
compounds of soybeans and of the isolation, identification,
and characterization of the carbohydrates of soybeans.
“Accomplishments of the Research Work: In reviewing
the work and accomplishments of the U.S. Regional Soybean
Laboratory, it should be remembered that its purpose was
specific and that its progress was the result of the splendid
cooperation of growers, processors, manufacturers, and
educational and research forces in the region. Its founders
planned ‘to obtain, through basic research, facts and
materials applicable to the industrial utilization of the
soybean and soybean products and to develop methods
whereby these facts and materials may be utilized for the
benefit of agriculture.’ The plans were unique at the time in
that they proposed to integrate research on the production
of a farm crop with research for its industrial utilization. It
was expected that the closer association of these purposes
would result in a clearer understanding of the factors which
influence the industrial qualities of the crop. In the present
summary of progress toward this end, consideration is
given to improvements in and standardization of the crop
as a source of industrial raw material, the advancement of
basic knowledge of its components and properties, and the
application of this knowledge to the manufacture of useful
products.”
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“Soybeans and Their Industrial Uses: The long and
varied use of the soybean in the Orient has developed and
preserved varieties suited to a broad range of climate and
use. Some of those varieties had been introduced into the
United States by representatives of the State experiment
stations and were grown on limited areas prior to 1900. The
Department introduced a large number of varieties in 1898
and has continued to seek superior strains since that time.
The careful study by W.J. Morse, of the Bureau of Plant
Industry, of soybeans and their associated industries in the
Orient in 1929-31 was fruitful in the selection of soybean
varieties suited to special purposes and in the collection of
accurate information on the processing and manufacture of
soybean products. The results of this study proved valuable
to the development of the Soybean Laboratory program and
to the solution of emergency problems during World War II.
“Previous studies of available varieties had given some
measure of the differences in plant and seed characters of
soybeans due to variety. Varietal differences in oil content,
oil properties, and protein content had been observed, but the
available information on varieties of soybeans adapted to the
north-central region did not permit accurate predictions as
to their quantitative or qualitative industrial properties. The
cooperative research program, therefore, included plans for
a systematic study of representative varieties to be grown
under the various soil and climatic conditions in the region.
These uniform variety tests have been conducted by the State
agricultural experiment stations in Ohio, Indiana, Illinois,
Iowa, and Missouri since the beginning of the cooperative
program in 1936, and all of the North Central States have
cooperated in this work since 1942. It was expected that
agronomic records of the variety and environment correlated
with chemical analysis of the seed would indicate differences
due to variety and shed some light on the influence of
environment, soil type, soil fertility, and seasonal climatic
conditions on the industrial constituents and their properties.
“The initial variety studies of 1936 included the
following 8 named varieties and one strain designated by
number, arranged according to length of time required
to mature, from 100 to 130 days: Mandarin, Mukden,
Illini, Dunfield, Manchu, Scioto, T-117, Peking, and
Boone. Plantings were made in uniform tests at 43 points
representative of soybean-producing areas in Illinois,
Indiana, Iowa, Missouri, and Ohio. Additional varieties and
strains were included in these tests as promising selections
were developed in the breeding program. The variety studies
conducted each year since 1936 have provided helpful
information on the adaptation of varieties in the region to
industrial processing.”
Each of the accomplishments outlined in the Contents
(above) is discussed here in detail.
Photos and figures show: Cover: The laboratory
buildings at the University of Illinois, Urbana. (1) A map of
the United States. The States originally cooperating in the

work of the Soybean Laboratory are those shown in black.
Since 1942 the shaded States also have been cooperating
with the laboratory in its research program.
(2) Culture chamber at the Soybean Laboratory where
soybeans are grown under controlled environmental
conditions. (3) Laboratory equipment for determining the oil
content of soybeans of different varieties and strains.
(4) Two men in a field studying the growth of different
varieties of soybeans in a nursery at Lafayette, Indiana. (5) A
field of Lincoln soybeans in southern Iowa.
(6) Examining a soybean plant that has been inoculated
with a known disease and grown under controlled conditions
so that the symptoms of the disease can be studied. (7)
Making a chemical analysis of some of the constituents
of soybeans, The chemical composition of soybeans is an
important index to their potential uses.
(8) Soybean flakes freed from oil and ready to make
into a plastic material by the use of chemicals, pressure,
and heat. (9) Inspecting test panels treated with soybean-oil
varnish and exposed to the weather on a 45º rack. Address:
Administrator of Agricultural Research.
2078. Pastor Rodriguez, Juan. 1947. Soybean trials in Puerto
Rico. Puerto Rico Agricultural Experiment Station, Bulletin
No. 74. 17 p. Sept. Summarized in Soybean Digest, Nov.
1948, p. 38. [10 ref. Eng]
• Summary: “Previous work done in Puerto Rico: During the
last 27 years several attempts have been made to introduce
and establish soybean culture in this Island. In 1917 the Food
Commission (1918) distributed soybeans for trial in various
places in the island. In its first annual report the results
recorded with soybeans were uniformly good, but neither the
data nor the names of the varieties tried were published.
“In 1918 Acosta Henríquez (1919) at Mayagüez
[Mayaguez] planted the following soybean varieties:
Mammoth Yellow, Ito Sam [sic, Ito San], Wilson Five,
Tokyo, Haberlandt, Manchu, Virginia, and Early Green.
With these introductions an average production of 1.128
tons of dry hay per acre were obtained. Bregger, (1921-23)
working as a Plant Breeder in Mayagüez, performed some
experimental work with some soybean varieties of recent
introduction. Of six varieties of soybean tried, Biloxi and
Otootan set a large number of pods but were attacked by a
disease which caused practically all of the seeds to shrivel
in the pods. Individual selections of the Hahto variety were
made in the hope of obtaining a strain more adaptable
to Puerto Rico. This variety has fairly large, flat seeds
suggestive of lima beans and might be useful in the human
dietary as a substitute for the latter, either dry or green.
“The Puerto Rico Agricultural Experiment Station
started in 1935 the importation of a large number of soybean
varieties. Among the several hundred varieties introduced
and planted at Mayagüez, the Station recommended the
Seminole as an outstanding variety among the edible
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soybean varieties tried. No experimental data were published
on comparative yields showing the superiority of the
Seminole variety. Méndez, (1935) at Río Piedras, started
preliminary work with soybeans in 1934.
“In a varietal test performed in 1937-1938, the Biloxi
variety outyielded the Wilson Black, the Manloxi [sic,
Mamloxi] and the Laredo varieties... The Otootan variety
continued to be the best as regards green forage production.
The following year, the Otootan, Biloxi, Clemson, and Pee
Dee were the top-ranking, forage-yielding varieties of a
group of 24 varieties tried.
“In 1941-1942, the results of preliminary tests of
previous years were again confirmed with higher yields of
forage being obtained in the summer plantings.
“Varieties as Rokusum [Rokusun], Easy Cook
[Easycook] and Mammoth Yellow were recommended to be
used as green vegetable or dry grain. Méndez’s work was
extended to Isabela where 28 varieties already tried at Río
Piedras were tested under irrigation conditions at the Isabela
Agricultural Substation. Trials were started at this Substation
in 1939, with soybean varieties suited for grain and for hay,
or green forage. The samples were planted on a variety test
for yields. The best yielder under Isabela conditions were
Avoyelle, Palmetto, Otootan, Clemson and U.S.D.A. 86722.
With these varieties a trial was started on June 13, 1941...”
Note: This bulletin was also published in Spanish as
no. 75, one month later. Address: Assoc. Agronomist, Rio
Piedras, Puerto Rico.
2079. Van Duyne, Frances O.; Chase, J.T.; Fanska, J.R.;
Simpson, J.I. 1947. Effect of certain home practices on
reduced ascorbic acid content of peas, rhubarb, snap beans,
soybeans, and spinach. Food Research 12(5):439-48. Sept/
Oct. [29 ref]
• Summary: Soybeans appear in tables on pages 440 and
444. The authors reported significant losses in the ascorbic
acid content of soybeans cooked in water. Higan soybeans,
containing 0.31 ± 0.006 mg ascorbic acid per gram, retained
71% of this amount when boiled for 12 minutes in half their
weight of water and 52% when twice their weight of water
was used. When the soybeans were boiled in twice their
weight of water for 24 minutes they retained 45% of their
original content of ascorbic acid. Address: Dep. of Home
Economics, Univ. of Illinois, Urbana, Illinois.
2080. Hartwig, E.E.; Nelson, W.L. 1947. Soybeans in North
Carolina. Soybean Digest. Nov. p. 11-13.
• Summary: “In 1882 a soybean later designated as
Mammoth Yellow was introduced into the northeastern
section of North Carolina. This variety proved to be well
adapted to the Tidewater area of North Carolina and Virginia
and the soybean gained a foothold in America. Soybean
production in that area was for the purpose of forage
production or for seed to be sold in other areas.”

Note the interesting sentence above that Mammoth
Yellow originated in 1882 in North Carolina. Yet the earliest
known soybeans in North American were grown near
Savannah, Georgia, in 1765–brought by Samuel Bowen. Yet
none of these had varietal names until Dec. 1890.
“Many of these seeds were planted in more northern
states where the variety would not mature. Consequently,
it could be used for forage purposes only and growers had
to come back to North Carolina for seed stocks each year.
This market was lost when earlier maturing varieties were
introduced into the Cornbelt. However, in 1915, 200,000
bushels of North Carolina grown beans were crushed by
local cottonseed mills.
“The first statistics for the soybean crop were in 1909
when it was reported that 12,000 acres were grown in North
Carolina with an average yield of 12 bushels per acre. A
survey made in 1916 of 50 farms in the Tidewater area on
which soybeans were grown found yields ranging from 4 to
39 bushels per acre with an average yield of about 19 bushels
per acre.
“In the early years of soybean production, harvesting for
seed presented a difficulty. The mule drawn one-row beater
was developed for row planted beans, and under favorable
conditions saved from 50 to 75 percent of the crop. With the
development of the combine harvester most of the one-row
beaters have been replaced.
“Soybean production in the Carolinas is confined largely
to the Coastal Plain area. Here a large part of the crop is
planted in rows and is harvested for seed. The Coastal Plain
can be divided into the Tidewater area immediately along
the coast in which the soils are rather low lying and high in
organic matter, and the upper part of the Coastal Plain which
has lighter soils. The Tidewater area is not as well suited
to the culture of tobacco, cotton, or peanuts as the upper
part of the Coastal Plain so soybeans have occupied a much
larger percentage of the cultivated acreage. In some of the
Tidewater counties of North Carolina, 35 to 45 percent of the
cultivated acreage is planted to soybeans. Although soybeans
are usually considered better adapted to the Tidewater area,
equally good yields have been obtained on the sandier soils
of the Upper Coastal Plain. In the Piedmont area a large
portion of the beans grown are seeded solid after small grain
and cut for hay.
“In the Tidewater area soybeans are planted to occupy
the land for the full season or after mid-June following Irish
potatoes. When grown as a full season crop they are usually
grown in rotation with corn. Farmers in this area consider
that soybeans have a definite beneficial effect on the physical
condition of their soils. In the more southern sections of
the state and in South Carolina, soybeans are often planted
after small grain is harvested. Excellent seed yields can be
obtained with the late plantings but yields will decrease
sharply in most years if the crop is planted after June 20.
“Relatively few varieties have gained prominence in
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North Carolina. The Mammoth Yellow variety which grew
so well in the region produced seed relatively low in oil
content, and shattered its seed quite readily upon maturity.
Mammoth Yellow matured in late October. About 1907 the
Tokyo and Haberlandt varieties were introduced. Neither
of these varieties offered any improvement in seed holding
but Haberlandt did have a higher oil content. Tokyo matures
in late October and Haberlandt matures in early October.
About 1936 the T.W. Wood Seed Co. of Richmond, Virginia,
introduced a variety named Woods Yellow which was
reported to be a selection from Mammoth Yellow. Woods
Yellow holds its seed fairly well, has a rather low oil content,
and produces a rank, coarse plant somewhat difficult to
combine. In recent years Woods Yellow has been the most
popular variety, although Tokyo and Haberlandt have been
quite popular in some areas.
“CNS Popular: Another of the old varieties is Biloxi,
a late, rank-growing, brown-seeded type. Biloxi has been
largely interplanted with corn for soil improvement or for
grazing. Several varieties, Palmetto, Missoy, Clemson,
Nanking, and CNS, derived from introductions from
Nanking, China, make excellent growth in the Upper Coastal
Plain of South Carolina and Georgia. All of these varieties
have low oil content and with the exception of CNS shatter
quite badly. CNS is now grown to greater extent than any
other variety in this group.
“Varieties now recommended for North Carolina are
Ogden and Roanoke. Ogden, developed by the Tennessee
Agricultural Experiment Station, was first grown on a field
scale in North Carolina in 1944, and has been well received
by soybean growers. Ogden has a medium growth type,
stands very well, has a good oil content, and shatters less
than Tokyo and Haberlandt. Ogden will usually hold its
seed at least 2 weeks after it has reached combine maturity.
It matures about October 10 to 15. During the 1946 season
Ogden demonstrated that it could tolerate an excess of
moisture better than some other varieties on the low lying
poorly drained soils.
“In the spring of 1946, the variety Roanoke was released
from the North Carolina Agricultural Experiment Station
as a result of cooperative research with the U.S. Regional
Soybean Laboratory. Roanoke is a late-October-maturing
bean, medium tall in growth habit, holds its seed extremely
well, and has the highest oil content of any soybean adapted
to the southern states. Its average oil content for the past 3
years at the Experiment Station farm near Raleigh is 21.9
percent as compared with 19 percent for Woods Yellow.
Roanoke can be expected to give higher seed yields than
Woods Yellow if plant nutrient requirements are adequately
supplied. Since Roanoke is a taller growing variety than
Ogden it has a greater tendency to lodge, especially on
heavier soils. However, the added height is usually an
advantage in the Upper Coastal Plain. Roanoke is also well
adapted to the Coastal Plain of South Carolina.

“A rather extensive breeding program was initiated in
1942 to develop better adapted varieties. This program was
expanded in 1943 in cooperation with the U.S. Regional
Soybean Laboratory. In addition to high yielding ability,
improvement in seed holding, lodging resistance, chemical
composition, seed quality, and disease resistance are
considered highly important. During the past season (1946)
approximately 25,000 F2 plants and over 4,000 single
plant progeny rows were grown for selection purposes.
Approximately 500 new strains, mostly selections from
crosses, were grown in replicated yield trials at several
different locations. Some of these strains give promise of
improvement over existing varieties.
“There is little hope for raising the low average yield for
North Carolina to any appreciable extent by breeding alone.
The production of a profitable yield of soybeans demands
an adequate supply of plant nutrients and the success of
soybeans in the Southeast will depend upon satisfying the
nutrient demands. Unfortunately the soybean early gained
the reputation of getting along without any fertilizer. In
addition to being grown without the addition of any fertilizer,
soybeans are also quite often grown in rotation with crops
receiving only light applications of fertilizer.
“When one drives through the Coastal Plain area in
mid-summer potash deficiency as shown by foliar symptoms
is readily apparent and wide spread. However, numerous
experiments during the past few years have demonstrated
that yield responses can be expected from potash
applications even when plants appear to be making normal
growth and show no foliar symptoms. Not so conspicuous
but equally widespread is the need for limestone. Many
of the soils of the Tidewater area have a pH value of 5 or
below. These soils give excellent responses to applications
of dolomitic limestone. However, liming in excess of pH 6.0
will cause manganese deficiency on some soils. Most of the
Coastal Plain soils are better supplied with phosphate than
with limestone or potash, but phosphate is equally necessary
in producing satisfactory seed yields.
“The present fertilizer recommendations for soybeans in
North Carolina are as follows:
“(1) Lime in accordance with needs as determined by
soil analysis and
“(2) Apply 400 pounds of 0-10-20 fertilizer per acre,
unless beans are grown in rotation with a heavily fertilized
truck crop.
“A 40-bushel crop of beans removes approximately
30 pounds of P205 [phosphoric anhydride / phosphoric
acid] and 60 pounds of K20 [potassium oxide] from the
soil. Results during the past few years indicate that 30 to
40 bushels of beans per acre can be safely expected with
the use of an adapted variety and a complete fertilization
program” (Continued). Address: 1. Associate Agronomist,
U.S. Regional Soybean Lab., Bureau of Plant Industry,
Soils & Agricultural Engineering, Agricultural Research
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Administration, USDA; 2. North Carolina Agric. Exp.
Station.
2081. Hartwig, E.E.; Nelson, W.L. 1947. Soybeans in North
Carolina (Continued–Document part II). Soybean Digest.
Nov. p. 11-13.
• Summary: (Continued): “On Coastal Plain Area: During
1946 nine variety-fertility experiments were carried to
completion in the Coastal Plain area of North Carolina.
These tests included the varieties Ogden, Roanoke, and the
local variety; each variety was grown on limed and unlimed
soil, with and without 400 pounds of 0-10-20 fertilizer. The
average yield for the Ogden variety in these nine experiments
was as follows: no treatment 22 bushels; lime alone, 24.8
bushels: 400 pounds 0-10-20, 27.2 bushels; lime plus 400
pounds 0-10-20 fertilizer, 34.4 bushels.
“A good illustration of the need of a balanced fertility
program are the results obtained in one of these experiments
on the O.P. Wells farm in Duplin County on a Dunbar fine
sandy loam. The Ogden variety produced 22.5 bushels with
no treatment, 22.4 bushels with fertilizer, 32.8 bushels with
lime alone and 37.7 bushels with lime and fertilizer. If this
farmer had used only fertilizer with no lime he could easily
have supported the long standing idea that fertilization of
soybeans did not pay. His soil had a pH of 5.2 and 1 ton of
dolomitic limestone was applied.
“In another experiment on a Norfolk loamy fine sand
very low in potash and having a pH of 5.8 the following
yields were produced; no treatment, 5.0 bushels; lime alone,
2.6 bushels; 400 pounds 0-10-20, 22.1 bushels; lime plus 400
pounds 0-10-20, 31.9 bushels (see Fig. 1).
“Returns from Fertilizers: Some will concede that
fertilization might pay where yields are extremely low.
However, in an experiment on an Elkton silt loam in
Pasquotank County a yield of 42 bushels was obtained
with no treatment and 48 bushels with application of 400
pounds 0-10-20–a return of $16.50 for a $7.00 investment.
In several instances yields of approximately 30 bushels have
been obtained with no treatment and increases of at least
10 bushels obtained following treatment. While excellent
yield responses have been obtained following applications
of lime and an 0-10-20 fertilizer, there still may be other
factors limiting yield in some instances such as the physical
condition of the soil or minor elements. Either excesses
or deficiencies of rainfall may seriously curtail yields
but fluctuations due to weather are minimized with good
fertilizer practices.
“Along with an adapted variety and sound fertilizer
practices a good stand is essential to high yields. In an
experiment conducted in the Tidewater area in 1944 using
the Ogden and Volstate varieties with 12, 6, 4 and 2 plants
per foot, the average yields of the two varieties were 42, 37,
32 and 25 bushels respectively. At another location the same
year under extremely dry conditions no yield response was

obtained.
“Last year a farmer cooperator combined approximately
25 bushels per acre from his Haberlandt beans with an
average stand of two plants per foot. His same seed planted
in the variety-fertility experiment with an average stand
of eight plants per foot at maturity produced 35 bushels
per acre. In addition to usually giving an increase in yield,
the more thickly planted beans get off to a faster start and
materially aid in weed control. This in itself is considered
sufficient justification for thicker planting. Also from the
standpoint of weed control, a 36-inch row is favored over a
42-inch row as the middles are more quickly and completely
shaded and weed growth is retarded. Present rate of planting
recommendations are to plant 10 to 12 seed per foot. When
planting in 36-inch rows approximately 1 bushel per acre
will be required with either Ogden or Roanoke varieties.
“While research in varietal improvement, fertilization,
diseases, and cultural practices will be continued, an active
extension program under the supervision of Dr. E.R. Collins,
in charge of Agronomy Extension is under way to make the
12-14 bushel state average yield a thing of the past. In 1947
each county agricultural agent in the Coastal Plain area of
North Carolina had at least one demonstration putting the
best production practices known into use. This demonstration
consisted of 1 acre limed in accordance with need at least
2 months before planting and fertilized with 400 pounds
0-10-20 fertilizer. Care was taken that the fertilizer was not
in direct contact with seed. Good quality Ogden or Roanoke
seed were planted at the rate of 10 to 12 beans per foot in 36inch or 42-inch rows. Beans were planted in a well prepared
seed bed between May 1 and 20th and cultivated to control
weeds. One-half acre of beans were planted on either side of
the demonstration acre and handled according to the farmer’s
usual practices. Harvesting of these beans will help many
farmers to realize that they too can produce a good yield of
soybeans.
“With the gradual decline in cotton acreage and
improvement in corn fertilization practices, additional acres
will probably be released for the production of other crops.
Soybeans can readily fit onto this land and will produce
profitable yields when adequately fertilized. Numerous
cotton seed mills (hydraulic press type) each year process
the present soybean crop and are interested in increased
production. The expanding livestock industry gives promise
of an expanding local market for protein feeds.”
Photos show: (1) Response to potash fertilizer in a field
of Ogden soybeans having a Norfolk loamy fine sand very
low in potash. (2) A field showing soybeans planted in beds
for drainage purposes on a low lying soil in the Tidewater
area. Roanoke variety, seed yield 41 bu per acre. (3) Woods
Yellow variety left, Roanoke right, showing rapid early
growth characteristic for Roanoke. Soybean variety-fertility
experiment in Duplin Co. Seed yield of Woods Yellow 29.7
bu per acre, Roanoke 36.4 bu per acre. Address: 1. Associate
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Agronomist, U.S. Regional Soybean Lab., Bureau of Plant
Industry, Soils & Agricultural Engineering, Agricultural
Research Administration, USDA; 2. North Carolina Agric.
Exp. Station.
2082. Product Name: Green Vegetable Soybeans (Canned,
with or without Salt).
Manufacturer’s Name: Matthew M. Sterner (Renamed
Sterner’s Special Foods in 1954).
Manufacturer’s Address: Route 2, Birdsboro,
Pennsylvania.
Date of Introduction: 1947.
Wt/Vol., Packaging, Price: Can.
How Stored: Shelf stable; refrigerate after opening.
New Product–Documentation: National Canners
Association. 1947. Canners’ Directory; Soybean Blue Book.
1948. p. 81. Soybean Blue Book. 1955. p. 103 “Aoda variety
mature green soybeans packed as table beans in water, with
and without salt.” Also listed in 1957, p. 95.
2083. Blumenthal, Saul. 1947. Food products. Brooklyn,
New York: Chemical Publishing Co., Inc. ix + 986 p. See p.
134-35, 335-36, 378-85. Index. 23 cm. [ soy ref]
• Summary: The following soy products are discussed: Soy
milk (p. 134). Soy curd (bean curd or tofu, p. 134-35). Fried
soybeans (p. 335-36). Health foods (p. 337).
Concerning fried soybeans, this is the earliest document
seen (Dec. 2012) that discusses this subject scientifically and
in some depth, since most similar products had previously
been dry roasted. (For exceptions see Stoddard 1917,
Parsons 1939, and Hale 1941). “The fried soybean is a
pleasing nut-like confection, which will prove a product
of sufficient interest to many lovers of nut meats.” The
best soybean for fried food purposes is Illini; other good
varieties are Rokusun, Mammoth Yellow, Dixi, Easy Cook
[Easycook], and Hahto. By writing the National Soybean
Oil Manufacturers Association, Box 388, Taylorville, Illinois
[Note: This Association may have been affiliated with the
Allied Mills soybean crushing plant in Taylorville; it was
probably not affiliated with NSPA], all information on the
bean and sources of supply can be acquired.
“Before frying the soybean, it should be washed in water
to remove particles of dirt that may be adhering. In order
to obtain a good product with a nut-like texture, the bean
is allowed to swell by soaking in boiling water for a period
of 10 minutes. The water is drained off and the beans are
cooled and fried. The beans are then placed in a proper wire
basket, with 5 pounds of fat, previously heated to 370 to
380ºF. The addition of the bean to the fat will cause a drop
in temperature to about 340 to 355ºF, at which point most of
the frying takes place. Temperature control is important since
frying at high temperatures produces a bean with a scorched
flavor, while frying at too low temperatures produces a
product with a beany instead of a nutty flavor. After frying,

the beans are drained, salted and cooled in the same manner
as other fried nut meats.
The section titled “Health Foods” states: “Nuts and
soybeans are good substitutes for meats, fish, eggs and sea
foods. Pistachio nuts are non-acid-forming and are rich
in organic salts and vitamins... Their high percentage of
alkaline minerals makes them an alkaline-yielding food.”
Acidophilus milk (from dairy milk) is discussed on
pages 130-32, and Kefir (from dairy milk) on pages 13233. Address: Food Technologist and Consultant, Shirley
Laboratories, New York, NY.
2084. Uganda Department of Agriculture, Annual Report.
1947. For the period 1 July 1945 to 31 March 1946. 92 p.
• Summary: The “Serere Section,” under “Soya beans”
(p. 41) states: On April 27 ten varieties of soya beans were
planted; the Nigerian variety Otootan was outstanding in
germination and yield. At the Serere Experiment Station
5 varieties were planted in May 1945, including a black
soybean variety. Yields were all low, the best being R184
with 284 lb/acre.
The “Kawanda Section” under “Soya beans” states
(p. 44-45): 25 varieties were planted in two plots on April
23 and May 7; they did not do very well, but the Hernon
varieties from Southern Rhodesia gave the best yields (H 29
gave 788 lb/acre).
Soya beans were tested in the Eastern Province in South
Busoga (p. 53, 57), and at Mbale a record yield of 2,600 lb/
acre was obtained at Budaka using a local variety.
In the Western Province 5 varieties of soya beans were
grown at Bulindi farm, Kyembogo farm, and in plots in West
Nile and Mbarara (p. 59, 62). The highest yield was 1,568 lb/
acre. Address: Entebbe, Uganda.
2085. Roberts, I.M. 1948. Organize Ontario soybean
committee. Soybean Digest. Feb. p. 16.
• Summary: “In the fall of 1946, Dr. G.P. McRostie, field
husbandry department, Ontario Agricultural College, called
a meeting of a group which included plant breeders who
were working with soybeans at the different Dominion
and provincial experimental stations and processor
representatives. He believed that the interests of those
specially concerned with soybean improvement in Ontario
would best be served by forming an Ontario Soybean
Committee.
“The meeting paved the way for the presentation of
a resolution to the Dominion and provincial governments
asking that a permanent Ontario Soybean Committee be
constituted for the following purposes: (1) a means of
planned attack on soybean improvement; (2) co-ordination of
work between experimental stations; (3) a clearing house for
information; (4) a basis for uniform recommendation.
“On December 10, 1947, the same group and, in
addition, representatives of the soybean growers, met
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in Chatham with the sanction obtained for an Ontario
Soybean Committee. Informal reports were heard from Dr.
F. Dimmock, Ottawa; I.M. Roberts, Guelph; J.J. Nelson,
Ridgetown, and C.W. Owen, Harrow, on the research and
breeding programs being carried out at their respective
stations.
“The recommended soybean varieties as listed in Guide
to Crop Production, 1947, were reviewed and deletions and
additions made. The A.K. and Lincoln varieties were given
a new ‘very late’ grouping. Flambeau was added to the
early group with O.A.C. 211 and Manchu (Hudson) taken
completely off the recommended list.
“Growers’ Problems:
“The most interesting part of the meeting was a
discussion with representatives of the soybean growers
concerning their problems. Every phase of soybean growing
from planting to storing was commented on. Practical ideas
were exchanged between the growers, and processors’
problems brought to light. Most beneficial from the plant
breeders’ standpoint, were the research problems arising out
of the discussion–the information the soybean growers are
anxious to obtain to improve the quantity and quality of the
soybean crop.
“It was the general opinion that this mixed group,
meeting annually, could do much for the further and
sound promotion of the soybean industry which is rapidly
becoming one of the major cash crops in the southwestern
sections of Ontario.
“R.H. Peck, Canadian director for the American
Soybean Association, read the statement of objectives for
that organization for 1947-48. It was of especial interest
to hear of the vigorous and ambitious program being
undertaken by our counterpart across the border.–I.M.
Roberts, research fellow, Field Husbandry Department,
Ontario Agricultural College, Guelph, Ontario.” Address:
Research Fellow, Field Husbandry Dep., Ontario Agricultural
College, Guelph, Ontario.
2086. Associated Seeds, Inc. 1948. Selected Asgrow seeds:
A descriptive catalogue of field, pasture grass and soil
improvement crops (No. 2). San Antonio, Texas. 56 p. March
1. 23 cm. [Eng]
• Summary: On the cover of this catalog is a large bag of
seeds. On it is written “Selected Asgrow Seeds.” Across the
bottom of the bag, in smaller letters, is written: Associated
Seeds, Inc., San Antonio, Robstown, Lubbock–Texas.”
The inside front cover states that Associated Seeds,
Incorporated has its main office and warehouse at 1226 East
Houston St., San Antonio, Texas. They have three branch
warehouses (Robstown, Weslaco, and Lubbock), and a
breeding station and experimental grounds at Robstown. The
company is “Distributors of Asgrow and Texgrow seeds for
farm, ranch & garden.” Associated Seeds, which has its main
office and warehouse in San Antonio, Texas, is “Affiliated

with Associated Seed Growers, Inc., breeders and growers of
seeds since 1856, New Haven 2, Connecticut.”
The title page, which bears the trademarks Asgrow and
Texgrow, states: “Asgrow Texas Co., 1033 Athens Ave., San
Antonio 11, Texas. Since 1950 the growth of our business
made larger premises necessary, and on moving to our new
plant the name of the firm was changed to the foregoing.
We now offer better service than ever, from one of the most
modern seed processing plants, with branches at Crystal City,
Robstown, Lubbock, and Weslaco.”
The Foreword, by Associated Seeds, Inc., begins:
“When the first edition of this catalog was issued three years
ago, it met with such ready acceptance that before long the
need for a new and enlarged edition became evident... In the
meanwhile, our facilities for the production and processing
of Asgrow and Texgrow field seeds have been considerably
expanded... Here it may be mentioned that our field seeds are
sold under two brand names: ASGROW and TEXGROW, the
first being seed of our best standard, including seed from our
own pedigreed stocks; the second being seed of high quality
acquired from reliable growers.”
A half-page section titled “Soybeans–Soja max” notes
that under the growing conditions of south Texas, they are
recommended only for use as green manure, to which the
two varieties offered–Laredo and Red Tanner–are well
adapted. A photo (p. 30) shows the main plant of Associated
Seeds Inc. in San Antonio, Texas. A large sign on one side
says (or appears to say) “Asgrow Seeds.”
Note 1. Associated Seed Growers, Inc. was founded
in 1927; it coined the word “Asgrow” as its cable name.
In 1958 Associated Seed Growers, Inc. formally changed
its name to Asgrow Seed Co. (Source: Asgrow Seed Co.
1994. “Asgrow Seed Company chronology.” Unpublished
chronology. 2 p.).
Note 2. Talk with John Schillinger, Co-President,
Asgrow Seed Co., Des Moines, Iowa. 1998. Jan. 26. These
two soybean varieties ended up being sold by the “vegetable
side” of the company. They were directly imported from
China, with little selection done in the USA.
Location: Special Collections, USDA National
Agricultural Library, Beltsville, Maryland. Address: 1226
East Houston St., San Antonio 6, Texas. Phone: Fannin 0353;
L.D. 515.
2087. Caldwell, J.S.; Culpepper, C.W.; Hutchins, M.C.;
Ezell, B.D.; Wilcox, M.S. 1948. Dehydrated green vegetable
soybeans. Soybean Digest. March. p. 20-21, 24-28, 30.
• Summary: “The authors compared most of the leading
vegetable varieties of soys in three forms: canned green,
dehydrated green and mature dry beans. Tests were made
for flavor and desirability... Approximately 125 varieties of
soybeans are classified by Japanese horticulturists as garden
vegetables and are grown specifically for use as human food.
Thorough tests of these in the United States have shown
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that some 25 are fairly well adapted to conditions in some
or most of the important soybean-producing districts and
that they combine satisfactory yields and good to excellent
quality as fresh green beans.
“Canning of vegetable soybeans on a commercial
scale is assuming some importance. The number of canners
reporting soybeans in the list of products packed increased
from 7 in 5 states in 1940 to 23 in 12 states in 1944, but
was reduced to 16 in 10 states in 1946 (according to the
National Canners’ Association Canners’ Directory), and to
16 in 8 states in 1947. Commercial freezing of soybeans,
either alone or in combination with sweet corn as succotash,
has very recently been begun by a few operators. The wide
adaptation of vegetable soybeans to cultivation, and their
acceptability and especially their high nutritive value as fresh
vegetables, which exceeds that of any other fresh legume
(Chatfield and Adams 1931) seemed to warrant a study of the
possibilities of dehydration as a means of preserving them.”
Seventeen varieties of “vegetable or ‘edible’ soybeans
were selected for the study by William J. Morse of the
Division of Forage Crops and Diseases, Bureau of Plant
Industry, Soils, and Agricultural Engineering. All of the
varieties were grown together on the Plant Industry Farm at
Beltsville, Maryland. The varieties were ready for harvest
from 84 days (Sousei) to 111 days (Rokusun 17) after
planting. The beans were shelled, blanched in flowing steam
for 8 minutes, then dried “in a rapid current of air at 170ºF
for the first 4 hours, with reduction to 150º for the remaining
4-5 hours of the drying period. Material was removed from
the drier with a moisture content of 5 to 5.5 percent.” The
two varieties judged best overall were Willomi (strain A) and
Etum (authentic strain).
Comparison of dehydrated with canned green soybeans
was difficult since the canned and dried products of the same
variety were so dissimilar. “The dried product retained much
of the characteristic flavor of the fresh beans; in the canned,
this was lost and replaced by an altered ‘canned’ flavor
which was much less appealing to all the judges.
Part of the planting of each variety was allowed to
mature, then the beans were harvested, dried, and the mature
dry soybeans pressure cooked. “Mature dry beans, as a class
had a characteristic, mild, nut-like flavor and the rather
strong ‘beany’ taste of some varieties, fresh or dehydrated,
was never present. The mature nut-like flavor was somewhat
more attractive and pleasing, in the opinion of the judges,
than the flavor of the dehydrated green beans, and they
considered that most consumers tasting both products for the
first time would prefer the mature beans. On the contrary,
those who are familiar with the fresh vegetable would prefer
the dehydrated product rather than the mature dry bean.
“No comparison between dehydrated and frozen beans
were possible in the present study.” Address: Div. of Fruit
& Vegetable Crops and Diseases, Bureau of Plant Industry,
USDA.

2088. Dimmock, F. 1948. Soybean breeding at Ottawa.
Soybean Digest. March. p. 18.
• Summary: “Breeding work with soybeans was begun at
the Central Experimental Farm, Ottawa, Ontario, in 1928.
The main objectives of the program were to develop early
maturing high yielding varieties of desirable plant type,
suitable for production in eastern Ontario and southern
Quebec and other short seasoned areas throughout Canada...
The earliest variety secured was Manitoba Brown, a selection
made at the Manitoba Agricultural College, from Ogemaw.
Others included Wisconsin Black, Mandarin, Ito San,
Manchu, together with collections from the United States
Department of Agriculture, the Royal Botanic Gardens,
London, England, and several private sources.”
“By 1934 sufficient progress had been made to request a
license for the sale of a selection from Mandarin, which was
named Mandarin (Ottawa). It was accepted for registration
by the Canadian Seed Growers Association in the same year.
Mandarin (Ottawa) remains the most popular variety in
eastern and central Ontario and is still the standard used by
many growers to judge the merits and value of more recent
varieties.
“As the years passed additional new varieties have
been developed and made available to growers. In 1937
the variety Kabott was released. It was 10 days earlier in
maturity than Mandarin (Ottawa) and originated from a
mixed lot of seed obtained in 1933 through R. R. Kabalkin,
London, England and collected in the district of Ninguta,
Manchuria. In 1939, seed of Pagoda was made available
to growers. This variety ripens about 10 days earlier than
Kabott and represents one of the progenies from a cross
made in 1930 between Manitoba Brown and a selection from
Mandarin. Pagoda combines the early maturity of Manitoba
Brown with the greater growth, increased yield, absence of
shattering and yellow seed of Mandarin.”
“More recently a new variety, Capital, has been added to
the group. Capital originated from a cross between strain 171
x A.K. (Harrow) made in 1935. Strain 171 was a selection
obtained from a mixed lot of seed received by the Division
of Forage Plants, Ottawa, in 1931 from J.L. North, Royal
Botanic Garden, London, England and was collected in the
vicinity of Sochentze, east of Harbin, Manchuria.” Address:
Ottawa, ONT, Canada.
2089. Humphrey, L.M. 1948. R.L. Dortch Seed Farms: 1947
variety test. Soybean Digest. March. p. 14-15.
• Summary: A table with 11 columns (p. 15) shows that 27
varieties were tested (planted 14 May 1947), including the
following named varieties, listed in descending order by
yield: Dortchsoy No. 31, Dortchsoy No. 2, Burdette No. 2,
Roanoke, Volstate, Burdette No. 12, Nela, Ogden, Dortchsoy
No. 7, Wood’s Yellow, Arksoy, 20-43 Toark, Tensa,
Hongkong, C.N.S., Burdette No. 19, Macoupin, 12-43-Toark,
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and Boone.
For each variety is given: Yield (1947, and 2-year
average), days to maturity, bean color, bean size, lodging,
shattering (percent–at maturity, after 15 days, after 30 days).
The top 1947 yield, from Dortchsoy No. 31, was 48.3 bu/
acre and the top 2-year yield (also from Dortchsoy No. 31)
was 50.1 bu/acre.
The article states: “Along with our extensive breeding
and other experimental work with soybeans, we conduct a
careful study of our own and other widely used or otherwise
promising soybean varieties. The purpose of this article is
to report the results obtained from our test of commercial
varieties conducted in 1947.
“The test was conducted on the Station Place Plantation
of the Robert L. Dortch Seed Farms at Scott, Arkansas.
The 27 varieties reported in the accompanying table were
included as well as 13 experimental strains which are not
reported. The soil on the part of the plantation devoted to
the breeding programs as well as other experimental work
with soybeans, cotton and corn is fine sandy loam Arkansas
River bottom soil of a little better than average fertility. The
pH is 6.7: and 300 pounds of 3-9-18 fertilizer were broadcast
on the land before the final disking before planting. In order
to obtain uniform plant competition and to make possible
a study of individual plant behavior and performance, the
test was planted in hills 22 inches apart and thinned to one
plant per hill. Rows were 38 inches apart and 60 feet long.
Five randomized replications were used, and rows in the
last replication were extended an extra 120 feet. This part
of the last replication was not harvested, but was left for
observations on shattering and effects of weathering long
after harvest. At harvest the plants were cut by hand and
threshed on a small portable power driven thresher. The test
was planted May 14, 1947.
“Yields are a little higher than field yields as they
always are in tests conducted in this way. Past experience has
indicated that a reduction of about 20 percent in the yields
given in the table would give yields comparable to those that
might be expected by combining and on soil of comparable
fertility.
“Discussion of Varieties:
“Yield–The highest yields were made by midseason and
late varieties with large beans. This must not be assumed
to mean that all late varieties yield well. They must also be
adapted. The fact that no early maturing variety performed
well presents a challenge to us as soybean breeders to
produce an adapted early maturing variety that will yield as
well as the later maturing adapted varieties.
“Dortchsoy No. 31 and Dortchsoy No. 2, both selections
from the Ogden variety, made the highest yields. In the
2-year averages these varieties made very nearly the same
yields. Reference to the table will reveal that Dortchsoy No.
31 is 3 weeks later in maturity than Dortchsoy No. 2. This
makes it a fine companion variety for the Dortchsoy No. 2. It

greatly extends the combining period and thus increases the
usefulness of the combine. The accompanying photograph
shows a plant of Dortchsoy No. 31 taken from the part of the
test left for shattering observations 24 days after maturity.
These beans were still in excellent condition for combining.
“Shattering–A very hot dry summer contributed to
making beans shatter unusually severely. This was especially
true on land where the soil was badly depleted. Such highly
resistant varieties as the Dortchsoy No. 7 were observed
to shatter considerably on land which for one reason or
another was badly lacking in fertility, but on more fertile
fields shattering was negligible. The land on which the test
was grown is relatively fertile. Even so a reasonably sharp
distinction is evident between the varieties that have shatter
resistance and those that do not. Varieties showing less
than 10 percent of shattering 30 days after maturity may be
considered highly resistant.
“1947 Drought:
“Drought Resistance–1947 was an excellent year to
study varietal resistance to drought and prolonged heat. The
U.S. Weather Bureau at Little Rock, located at the Little
Rock airport approximately 4 airline miles from Scott,
recorded the following facts: during the 77-day period from
June 24 to September 11, total rainfall was 2.43 inches; from
July 28 to August 10, the mean maximum temperature for
the 14 days was 101º; again from August 30 to September 7,
the mean maximum temperature for the 10-day period was
101º with 106º recorded for September 1.
“The combination of protracted drought and extreme
heat at critical times damaged the bean crop materially.
Damage from heat and drought was evidenced either by the
shedding of the blooms or by the death of the plants in cases
of serious susceptibility. Both Dortchsoy No. 31 and No. 2
showed a high degree of drought resistance as shown by the
fact that there was no material decrease in yield from 1946.
All of the top ranking 10 varieties showed from good to
excellent drought resistance.
“Bean Size–It is interesting to note and very probably
significant that all of the leading varieties had large size
beans. This has proved to be the case in previous years’
tests as well, and is being given due consideration from the
breeding standpoint.
“Lodging–Lodging was bad in varieties having a viney
type of growth or in varieties producing long limbs that had
a tendency to drop down at maturity. Any parts of the plants
falling below about 6 inches from the ground would be lost
at combining since the sickle would pass over them. A stiff
upright stalk with short upright branches is the desirable type
because such plants rarely lodge and more beans are saved at
harvest.
Days to Maturity–May 14 is about the middle of the
soybean planting season in this region. As is well known,
soybeans have a tendency to mature about the same time
regardless of when they are planted. Soybeans respond
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physiologically to the length of the period of daylight in such
a way that when the season progresses to a point where the
period of daylight is of the proper length the beans mature
their crop. For this reason beans planted early will show a
longer period of time to maturity than those planted later.
However, the relative maturity periods of different varieties
will remain fairly constant. The only really satisfactory way
to stagger the maturity of parts of a soybean crop is to plant
varieties having different time requirements for reaching
maturity.
“In this region those varieties in this test that matured in
130 days or less are early, those maturing in 150-160 days
are of medium maturity, those maturing in 165-173 days are
medium late, and those maturing in 180 days and later are
very late. Beans of this last group are likely to be in danger
of serious damage from early frost.
“In addition to our soybean breeding and testing
program, we are conducting rather extensive tests on
response to lime and fertilizers, and to spacing and various
cultural methods, results of which will be published at a
later date. Information on proper soils and advanced cultural
methods are essential to bring about higher and more
profitable yields of soybeans.”
A large photo shows “Plant of new Dortchsoy No. 31,
destined to take a prominent place among soybean varieties.”
Address: Plant Breeder, Robert L. Dortch Seed Farms, Scott,
Arkansas.
2090. Struckmeyer, B. Esther; MacVicar, R. 1948. Further
investigations on the relation of photoperiod to the boron
requirement of plants. Botanical Gazette 109(3):237-49.
March. [8 ref]
• Summary: “6. Soybean var. Biloxi is a short-day plant and
resembles cocklebur in its response to boron deprivation.
This variety fruited in short days and showed no symptoms
when grown without boron. In long days, however, severe
symptoms in minus-boron cultures were apparent. Pagoda
soybean fruited at an early stage in both short and long
days; deficiency symptoms were not evident in the minusboron cultures on either photoperiod.” Address: Dep. of
Horticulture and Dep. of Biochemistry, Univ. of Wisconsin,
Madison, WI.
2091. Watkins, Lillian. 1948. The soybean has merit. Kansas
Farmer 85(9):18. May 1.
• Summary: The article begins: “Planting soybeans in the
garden as well as in the field is a practice of considerable
significance. The soybean helped to win the war–it
contributed oil for almost every purpose under the sun, and
food for the hungry.
“The main reason for growing soybeans in the home
garden is that they taste good. There is no better reason. The
fact that they are one of the finest foods from the standpoint
of human nutrition is secondary. The finest food in the world

is not acceptable if it does not please the palate.”
Soybean varieties best suited for the garden are probably
Bansei, Higan, Funk Delicious, Rokusun and Imperial.
“Some of the field varieties are too oily for the table.”
To cook dry soybeans, pick them over [to remove
foreign matter], wash, and soak overnight in twice their
volume of water. “The next morning, pour off the water,
add fresh water, and cook. In a pressure saucepan [pressure
cooker], cook at 15 pounds pressure for about 20 minutes.
“Meat dishes may be extended with soybean flour or
grits in place of bread and cracker crumbs, rice or potatoes.
This will increase the nutritive value remarkably. Fried mush
made from half cornmeal and half soy grits from the grocery
is quite cook and the soy grits make browning easier.
“Soy flour may be purchased from any grocer these
days...”
This page contains several recipes using soy, including
baked soybeans (with “1 cup dry soybeans”), soybean salad
(with “1 cup soybeans, cooked”), soybean meat loaf (with
“1½ cups soybeans, cooked”), and soy-peanut butter cookies
(with “3/4 cup soy flour, sifted”).
Photos show: (1) A pot of baked soybeans (“For truly
fine flavor and high nutritive value, baked soybeans offer
more than other dry beans”). (2) On oval plate of cookies,
made with soy flour and peanut butter.
2092. Morse, W.J. 1948. Fourth work planning conference of
the North Central States Collaborators of the U.S. Regional
Soybean Laboratory, Urbana, Illinois, March 1-3, 1948.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 148. May 21. 29 + 9 p.
• Summary: “The Fourth Work Planning Conference of
the North Central States technical collaborators of the U.S.
Regional Soybean Laboratory was held in Urbana, Illinois,
on March 1-3, 1948, to review the accomplishments of
the cooperative research conducted during the past season
and to plan future investigations. Four new soybean strains
were considered for release, and a permanent soybean crop
committee was appointed by the conference to draw up
recommendations for handling the increase and release of
new strains.
“Monday, March 1–J.L. Cartter, Chairman
“The planning conference was called to order at 1215
p.m. in the Faculty Lounge, Illini Union Building, at the
University of Illinois. The following were in attendance:
“Aamodt, O.S., Head Agronomist, Forage Crops &
Diseases, U.S.D.A., Beltsville, Maryland
“Bray, R.H., Agronomist, Illinois Agricultural
Experiment Station, Urbana, Illinois
“Burlison, W.L., Agronomist, Illinois Agricultural
Experiment Station, Urbana, Illinois
“Carroll, W.E., Associate Director, Illinois Agr. Expt.
Station, Urbana, Illinois
“Cartter, J.L., Agronomist, U.S. Regional Soybean
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Laboratory, Urbana, Illinois
“Chamberlain, D.W., Pathologist, Forage Crops &
Diseases, U.S.D.A., Urbana, Illinois
“Collins, F.I., Chemist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
“Cutler; G.H.; Agronomist, Purdue Agr. Experiment
Station, Lafayette, Indiana
“DeTurk, E.E., Agronomist, Illinois Agricultural
Experiment Station, Urbana, Illinois
“Feaster, C.V., Agronomist, U.S. Regional Soybean
Laboratory, Columbia, Missouri
“Frank, F.A., Agronomist, Purdue Agricultural
Experiment Station, Lafayette, Indiana
“Fuelleman, R.F., Agronomist, Illinois Agr. Experiment
Station, Urbana; Illinois
“Hackleman, J.C., Agronomist, Illinois Agr. Experiment
Station, Urbana; Illinois
“Hartwig, E.E., Agronomist, U.S. Regional Soybean
Laboratory, Raleigh, North Carolina
“Henson, P.R., Agronomist, U.S. Regional Soybean
Laboratory, Stoneville, Mississippi
“Heusinkveld, D., Agronomist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
Holman, L.E., Agricultural Engineer, U.S.D.A., Urbana,
Illinois
“Hoover, M.M., Director, Plant Introduction Station,
Ames, Iowa
“Johnson, I.J., Agronomist, Iowa Agricultural
Experiment Station, Ames, Iowa
“Keim, F.D., Agronomist, Nebraska Agricultural
Experiment Station, Lincoln; Nebraska
“Koehler, B., Pathologist, Illinois Agricultural
Experiment Station, Urbana, Illinois
“Kramer; H.H., Agronomist, Purdue Agr. Experiment
Station, Lafayette, Ind.
“Krober, O.A., Chemist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
“Lang, A.L., Agronomist, Illinois Agricultural
Experiment Station; Urbana, Illinois
“McAlister, D.F., Physiologist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
“Marston, H.W., Research Coordinator, A.R.A.,
U.S.D.A., Washington, D.C.
“Milner, R.T., Chemist, Northern Regional Research
Laboratory, Peoria, Illinois
Morse, W.J., Agronomist, Forage Crops & Diseases,
U.S.D.A., Beltsville, Maryland
“Pitner; J.B.; Agronomist; Rockefeller Research
Institution, Mexico City, Mexico
“Probst, A.H., Agronomist, U.S. Regional Soybean
Laboratory, Lafayette, Indiana
“Saboe, L.C., Agronomist, U.S. Regional Soybean
Laboratory, Columbus, Ohio
“Stoa, T.E., Agronomist, North Dakota Agr. Experiment

Station, Fargo, North Dakota
“Torrie, J.H., Agronomist, Wisconsin Agricultural
Experiment Station, Madison, Wisconsin
“Van Doren, C.A., Agronomist, Soil Conservation
Service, U.S.D.A., Urbana, Illinois
“Volk, N.J., Associate Director, Purdue Agr. Experiment
Station, Lafayette, Indiana
“Weber; C.R.; Agronomist; U.S. Regional Soybean
Laboratory, Ames, Iowa
“Weiss, M.G., Agronomist, Iowa Agricultural
Experiment Station; Ames, Iowa
“Williams, L.F., Agronomist, U.S. Regional Soybean
Laboratory, Urbana, Illinois
“Woodworth, C.M., Agronomist, Illinois Agr.
Experiment Station, Urbana, Illinois
“Zahnley, J.W., Agronomist, Kansas Agr. Experiment
Station, Manhattan, Kansas
“The first speaker of the afternoon was Dr. W.E.
Carroll, Associate Director of the Illinois Agricultural
Experiment Station, who welcomed the collaborators on
behalf of the Experiment Station. Dr. Carroll was asked by
the Chairman of the North Central Directors’ Conference
to attend the Soybean Laboratory meetings and to bring a
report of accomplishments to the next Directors’ meeting.
Dr. Carroll in his talk emphasized the importance of both
informal and formal cooperation among agricultural workers.
He stressed the increase in the cooperative approach to
many problems within the North Central States, especially
since the Production and Marketing Administration has
been organized. The Directors have had much informal
cooperation under way before this time, particularly in the
field of livestock marketing and studies on land tenure.
“Reports of Research
“The first afternoon of the conference was devoted to the
presentation of reports on soybean research at each station by
collaborators.
“Illinois report by W.L. Burlison–The Illinois
Agricultural Experiment Station has many soybean research
projects, among them one on price studies and one on
the cost of growing and combine harvesting the crop.
The Animal Science Department has projects on protein
supplements for growing and fattening pigs, the nutritive
value of protein feeds and animal products, changes in
nutritive value of feeds due to storage, effect of soybean
meal in poultry rations, and methionine supplementation
in swine rations. The Home Economics Department has
projects on soybeans as human food and on the value of the
protein of soybeans in the dietaries of adult human subjects.
The Agricultural Engineering Department is studying
methods of harvesting, storing, and artificially drying
soybeans. The Entomology Department is studying the
biology and control of grape colaspis on soybeans and the
control of insects affecting soybeans in storage.
“The Agronomy Department has a number of projects
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on soybeans, one being on genetics. In the season of 1947,
studies on soybean hybrids, originally made by Gordon
E. Geeseman in 1945, were continued. Ten varieties were
crossed in all possible ways, making 45 different crosses
in all. The varieties were Chief, Dunfield, Illini, Mukden,
Earlyana, Richland, T117, Hawkeye, Lincoln, and Patoka. F1
plants were grown and compared with the parents in 1946.
Analysis of the data has not been completed. Summary tables
have been made for number of branches per plant, yield
of seed per plant, and weight of 100 seeds. In number of
branches per plant, the hybrids were very nearly the same as
the parents, but in yield of seed, considerable...”
Page 12: In 1946 and 1947 a little more than 900,000
acres in Ohio were devoted to soybean production for seed.
A large percentage of this acreage is in the northwestern onefourth of the state.
“South Dakota report by W.W. Adams–During the
last season, the Group 0, Group I, and Group II Uniform
nurseries were grown, spanning the state’s soybean growing
area from extreme north to south. Several standard varieties
were also included with these uniform tests.
“At the main station, a rate of seed experiment and a row
width trial were established but were not harvested because
of the extensive hail damage occurring the last of June.
“The work in 1947 indicated the superiority of the
varieties Capital and Hawkeye for certain areas of the state
and reaffirmed the position of Ottawa Mandarin as a good
variety for the east-central section. Interest has been directed
toward a few other entries in the variety tests having possible
value for one or more areas of eastern South Dakota.
“In 1948 a variety test for hay will be conducted in
addition to the uniform nurseries and other agronomic trials
for seed.
“Wisconsin report by J.H. Torrie–The soybean research
program of the Department of Agronomy, University of
Wisconsin, is conducted in cooperation with the U.S.
Regional Soybean Laboratory, Urbana, Illinois. The program
is primarily concerned with the breeding of new varieties
adapted for Wisconsin conditions and the evaluation of new
strains developed in Wisconsin and by other stations. The
program for the southern and central portions of Wisconsin
is centered at Madison, whereas that for the northern portion
is under the supervision of Messrs. A.M. Strommen and
C. Rydberg at the Branch Experiment Station, Spooner,
Wisconsin.
“At Madison experiments are under way to determine
the effect of different dates of planting and methods of
planting (broadcast and different row widths) on the yield
and other agronomic characters of several soybean varieties.
Studies are also under way to determine any change that may
occur in yield and other characters of successive generations
of several bulked soybean crosses. The inheritance of downy
mildew reaction is under investigation.
“Soybean genetic work at the Laboratory headquarters

by L.F. Williams–Several experiments in breeding are under
way at Urbana. In one experiment the backcross method of
breeding is being compared with the straight cross. In one
test the cross Lincoln x Richland and the backcross Lincoln
x Lincoln x Richland are being compared, and in another the
cross Lincoln x Ogden and the backcross Lincoln x Lincoln
x Ogden.
“An attempt to combine the high iodine number of the
wild soybean with the desirable agronomic characteristics of
the commercial type has failed. The cross Patoka x Wild has
been crossed and backcrossed to Lincoln, selecting only for
erect habit and freedom from shattering. An analysis of 270
lines from this material indicates no lines much higher than
Lincoln in iodine number and many lines similar to Lincoln
in oil content. Many resemble Lincoln in appearance and
yield. However, some of these lines do have a higher protein
content than the common commercial varieties” (Continued).
Address: Secretary of Conference, Agronomist, Forage
Crops & Diseases, U.S.D.A., Beltsville, Maryland.
2093. Morse, W.J. 1948. Fourth work planning conference
of the North Central States Collaborators of the U.S.
Regional Soybean Laboratory, Urbana, Illinois, March 1-3,
1948 (Continued–Document part II). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 148.
May 21. 29 + 9 p.
• Summary: (Continued): Page 13: “Breeding work has been
initiated to transfer the resistance to pustule of the C.N.S.
variety to the Lincoln variety. The C.N.S. variety is low in
oil, very susceptible to bacterial blight and lodging, and very
late for this latitude. Selections in the BC1S2 generation,
grown in 1947, had resistance to pustule, together with
satisfactory lodging and maturity. Their oil content and yield
performance will be tested later.
“A study of the effects of natural selection on a mixed
population has been under way for five years. A mixture of
seven varieties has been grown at each of six locations, the
seed from each location being returned to the same location
each year. Preliminary results indicate that Scioto has almost
disappeared from the mixture at most locations, while
Patoka and Dunfield have increased at certain locations and
decreased at others.
“An experiment has just been concluded studying the
effects of gaps in the row on the yield of the affected row and
the adjacent row. This experiment has been conducted for
three years, using the Lincoln and Hawkeye varieties in 36and 24-inch row widths, with gaps of 12, 18, 24, 30, and 40
inches in a rod row. There were no significant effects of gaps
on the adjacent rows in any combination of varieties and row
spacings. There were no significant differences at the 36inch spacing between the check and the rows with 12-, 18-,
24-, and 30-inch gaps. Rows having 40-inch gaps averaged
about 1.5 bushels per acre less than the check. In the 24-inch
spacings, On the other hand, a gap of 24 inches lowered the
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yield 2.1 bushels; a 30-inch gap, 3.2 bushels; and a 40-inch
gap, 3.8 bushels.
“Physiological work at the Laboratory headquarters by
D.F. McAlister–In the physiological program at the U.S.
Regional Soybean Laboratory, studies are under way on
mineral nutrition, effect of temperature on development and
chemical composition, greenhouse technique, and pollen
physiology.
“The mineral nutrition problem is being considered
from the standpoint of the efficiency of soybean varieties
in the use and/or absorption of potassium and phosphorus.
Preliminary cultures under controlled conditions have
indicated that soybean varieties differ in their capacity to
make vegetative growth when these two elements are held
at a very low concentration. To furnish basic information for
use in the mineral nutrition work, a study was made of the
mobility of food reserves in Lincoln and Earlyana cotyledons
and the influence of these reserves on the development of the
plant. At emergence, one-third of the phosphorus, two-thirds
of the potassium, nearly all of the available magnesium,
one-third of the protein, one-half of the fats and oils, and
nearly all of the total sugars had been transferred from the
cotyledons to the seedlings. Removal of the cotyledons at
emergence or two days later resulted in a decreased plant
site throughout the field growing season with both varieties.
Subsequent dates of cotyledon removal (up to 38 days after
planting) gave at most only a temporary setback to the
plants. No significant differences in seed yield were apparent
between any of the treatments.
“Satisfactory control of red spiders on soybeans grown
under greenhouse conditions has been obtained by using
as a spray 70 percent hexaethyltetraphosphate (trade name
“Blot”) at a dilution of 1 part of the insecticide to 1200 parts
of distilled water. A miscible concentrate of DDT (trade
name “Cert-O-Kill”) used as a spray in a concentration of
1 part of the insecticide to 400 parts of distilled water has
proved effective in the control of white fly on soybeans. A
soil composed of 1 part of field soil, 1 part pit sand, and 1
part granulated peat moss (by volume) [page 14] plus 100 cc.
of a 4-8-4, powdered, commercial fertilizer to each 5 gallons
of this mixture has produced satisfactory growth of soybeans
in the greenhouse. Number 10 cans with drain holes punched
in the bottom and filled with the above mixture have been
large enough to grow single soybean plants to maturity.
Fluorescent lamps, mounted vertically, have proved to be
suitable as a source of supplementary light for soybeans. The
chief advantages of these lamps are the uniform illumination
of the whole plant and the relatively small amount of heat
given off.
“Tests have been conducted on storage and germination
in vitro of Lincoln, Ogden, and Patoka pollen. Germination
values of as high as 75 percent have been obtained using a
medium composed of 2 percent agar and 20 percent sucrose.
Pollen of Ogden was germinated on this medium after

storage for 22 days at 0ºC. and about 50 percent relative
humidity.
“Analytical-Chemical work at the Laboratory
headquarters by F.I. Collins and O.A. Krober–A means of
readily separating high and low oil lines in a bulk population
from a soybean cross would open up a new field in the
breeding for improvement in oil content. The density of
soybean oil is 0.90 to 0.93 grams per cc. and the density of
soybean seed is 1.14 to 1.28. Recent work by the Laboratory
on the density and chemical composition of single seed
has indicated that seed separation on the basis of specific
gravity may offer promise. In general, seeds with the lower
densities have the higher percentage of oil. A method has
been developed for separating a sample into high and low
oil portions by specific gravity without damage to viability.
The method has shown promise on the basis of one year’s
trial and will be tested more extensively during the coming
season.
“Cooperative research on the effect of storage on the
chemical composition of soybean seed has been conducted
over a period of three seasons. The conclusion from this
study is that oil and protein content of soybean seed does
not change appreciably during the first year under ordinary
commercial storage.
“Other problems receiving attention are: (1) Effect
of moisture content of soybeans and rate of predrying
on chemical analyses of soybeans. (2) Varietal and
environmental conditions that may cause differences in the
amount of gums and mucilagenous material that is extracted
from soybean meal by Skelly F. [hydrocarbon solvent].
“The Laboratory has started research on developing
suitable methods for the determination of essential amino
acids in soybean protein. This preliminary work is on the
hydrolysis or breaking down of the protein into its amino
acids, an essential step in amino acid analysis. A study is
also being made of the digestion process in the protein
determination with a view to increasing speed of reaction
and preventing loss by volitilization.
“In addition, cooperative work is being carried on with
the plant physiology section in greenhouse studies of plant
metabolism, and between 5000 and 5500 samples have
been analyzed in connection with the plant breeding work”
(Continued). Address: Secretary of Conference, Agronomist,
Forage Crops & Diseases, U.S.D.A., Beltsville, Maryland.
2094. Morse, W.J. 1948. Fourth work planning conference of
the North Central States Collaborators of the U.S. Regional
Soybean Laboratory, Urbana, Illinois, March 1-3, 1948
(Continued–Document part III). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 148.
May 21. 29 + 9 p.
• Summary: (Continued): Page 15: “Soybean Disease
Research by D.W. Chamberlain–The ever-changing aspect
of the disease picture in economic plants has interested
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and plagued pathologists for many years. New diseases
have appeared without previous warning, minor ones have
attained major importance, and major diseases of long
standing have varied in relative prevalence and intensity
from year to year. Although the soybean is a comparative
newcomer in the field of important crop plants, a review
of the last decade gives ample evidence that the disease
situation of this species parallels that of other crops.
“For example, bud blight (virus) and brown stem rot
(Cephalosporium sp.), two of our most serious soybean
diseases in the Midwest, were unknown ten years ago.
Both attained widespread distribution in the Midwest
within two years after they were first reported in the field.
In 1943 Septoria brown spot was found in only trace
amounts in Illinois; in 1947 it was one of our two most
common leaf spots. The two bacterial leaf spots illustrate
the variation in prevalence of long-established diseases. In
1943 and 1944 bacterial pustule (Xanthomonas phaseoli
var. sojensis) was the most common disease of soybean in
Illinois and throughout the Midwest, while bacterial blight
(Pseudomonas glycinea) was of minor importance; in 1947
pustule was rare and bacterial blight was the most prevalent
disease. A few years ago wildfire was distributed throughout
the northern and southern soybean-producing regions. In
1947 it was confined almost entirely to the southern states.
The cool, wet spring weather of the past few seasons in
the Midwest may explain the advance of bacterial blight,
but there is no satisfactory explanation for the recession of
bacterial pustule and wildfire.
“Two diseases that appeared in unusual amounts in
Illinois in 1947 were Rhizoctonia root and basal stem rot and
Alternaria leaf spot. The former occurred early in the season
when cool, wet weather prevailed, killing young plants in
scattered spots one to several feet in diameter. Stands in
certain fields were reduced an estimated 2 to 3 percent, but
in most cases the loss was negligible. Alternaria leaf spot
appeared in July and increased steadily through August. This
is not considered a serious disease as it usually appears in
seasons of considerable drought. Alternaria does not seem to
be an aggressive parasite on vigorously growing soybeans.
“Since breeding for disease resistance is usually the
most practical and effective method of controlling disease
losses, a search for resistant material was begun in 1947. All
available soybean introductions and varieties were grown
at Urbana, Illinois, and inoculated with the bacterial blight
organism (Pseudomonas glycinea). About 50 introductions
showed marked resistance, and from this group three of
the best were selected and retested in the greenhouse. They
have shown a high type of resistance that makes them a
promising source of germ plasm for the plant breeders. Two
additional nurseries, including about 1200 introductions and
varieties, were grown in a test for resistance to bud blight
and brown stem rot. Since there is no known method of
creating epiphytotics of these two diseases artificially, the

nurseries were located at Weldon, Illinois, on a field that has
consistently produced uniform brown stem rot infection, and
at Oblong, Illinois, where severe bud blight has developed
naturally for several years. About 200 introductions at
Oblong showed no trace of bud blight. However, bud
blight infection in 1947 was not uniformly heavy and those
introductions must be retested repeatedly until true resistance
can be differentiated from escapes. At Weldon all of the
material was...”
Page 25: “Wednesday morning, March 3
“Report of the committees on uniform nursery tests and
preliminary tests for 1948 by L.F. Williams–The uniform
nursery tests and preliminary tests for the 1948 season were
outlined as follows:
“Strain–Origin
“Group 0
“1. Capital–Selection from Strain 171 x A.K. (Harrow)
“2. Flambeau–Sel. from Manchu
“3. Goldsoy–Sel. from O.A.C. 211
“4. Kabott–Sel. from Intr. from Ninguta, Manchuria
“5. Mandarin (Ottawa)–Sel. from Mandarin
“6. Montreal Manchu–Sel. from Manchu
“7. 0-255–Sel. from Strain 171 x A.R. (Harrow)
“8. W4-610–Sel. from Richland x Kabott
“9. W4-631–Sel. from Richland x Kabott
“10. W55-4142–Sel. from Kabott x Goldsoy
“11. W5S-4143–Sel. from Mukden x Pagoda
“12. W6S-339–Sel. from Cayuga x Kabott
“Preliminary Group 0 [from here on we will omit the
Origin]
“1. Capital
“2. Flambeau
“3. Mandarin (Ottawa)
“4. M8
“5. M9
“6. M11
“7. M305-2
“8. 0-10
“9. W5-2070
“10. W5-2260
“11. W6S-326
“12. MS-338
“13. A6S-341
“14. W6S-441
“15. W6S-457
“Group I
“1. Earlyana
“2. Habaro
“3. Mandarin (Ottawa)
“4. Wisconsin Manchu 3
“5. A3K-884
“6. A6K-937
“7. H5S
“8. H2804
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“9. H6403
“10. M1
“11. M4
“12. W5-2175
“13. W5-2307
“14. W5-3638
“Preliminary Group I
“1. Mandarin (Ottawa)
“2. Mandarin Rogue
“3. A6K-937
“4. A6K-649
“5. A6K-0649
“6. A6K-1428
“7. A6K-1521
“8. A6K-1810
“9. Cornell 1069-4-1-1-4-2
“10. Cornell 1136-5-3-1
“11. Cornell 1175
“12. Cornell 1196
“13. L6-8091
“14. L6-8144
“15. L6-8148
“16. L6-8174
“17. L6-8179
“18. L6-8275
“19. M6
“20. M7
“21. M10
“22. W4-3190
“23. W4-4018
“24. W5-3346
“25. W5-3372
“26. W5-3633
“Group II
“1. Bavender Special
“2. Earlyana
“3. Hawkeye
“4. Korean
“5. Lincoln
“6. Richland
“7. A5-2683
“8. A6K-937
“9. C789
“10. C790
“11. C791
“12. H6150
“13. L4-8066
“14. L4-8090
“15. L6-8144
“16. L6-8182
“17. L6-8474
“18. L6-8622
“There were so few entries in Preliminary Test, Group
II, that this test was dropped.

“Group III
“1. Carlin
“2. Chief
“3. Dunfield
“4. Illini
“5. Lincoln
“6. A3-176
“7. A5-2683
“8. L6-1152
“Preliminary Group III
“1. Chief
“2. Lincoln
“3. A5-2683
“4. A6-440
“5. A6-549
“6. C785
“7. C786
“8. C787
“9. C788
“10. L6-1503
“11. L6-1656
“12. LG-1744
“13. L6-1776
“14. L6-2132
“15. L6-5605
“Group IV
“1. Chief
“2. Gibson
“3. Patoka
“4. C463
“5. C490
“6. C499
“7. C500
“8. C501
“9. C502
“10. C508
“11. C612
“12. L3-2010
“13. L3-3427” Address: Secretary of Conference,
Agronomist, Forage Crops & Diseases, U.S.D.A., Beltsville,
Maryland.
2095. Morse, W.J. comp. 1948. Soybean varietal names used
to date.
• Summary: This is a 9-page separately-paged list:
“Variety Name–Source [Unfortunately will omit the
Source for all but a few]
“Acadian–Louisiana Experiment Station 40-293
“Acme–P.I. 14954
“Adams–A5-2683 (A3-176)
“Agate–P. I. 81037
“A.K.–Manchuria 1912
“A.K. (Harrow)–Dominion Experiment Station, Canada
“Akasoya–Japanese variety (Indiana)
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“Aksarben
“Allison Black
“American Oil King–Same as Midwest
“Amherst
“Anwei–La Choy Company (Ohio)
“Aoda
“Arikara
“Arisoy
“Arkan
“Arksoy
“Arksoy 2913
“Arlington
“Armredo
“Auburn
“Austin
“Austrian Green
“Avoyelles
“Baird
“Bakaziro
“Banner
“Bansei
“Barchet
“Bavender Special
“Bell
“Best Green
“Best White
“Biloxi
“Biltan
“Black
“Black Beauty
“Black Champion
“Black Eyebrow
“Blackhawk
“Black Sable
“Boone
“Bopp
“Brindle
“Brooks
“Brown
“Brown Otootan
“Brownie
“Buckeye Cross (BX)–Same as Mt. Carmel
“Buckshot
“Burnette
“Buster Brown–Same as Trenton
“Butterball
“Capital
“Cayuga
“Chame
“Chang
“Charlee
“Chernie
“Cherokee
“Chestnut

“Chief
“Chinaton Echo
“Chiquita
“Chuku
“Chusei
“Cibao
“Clay–Same as Midwest
“Claybank–Same as Midwest
“Clemson–P.I. 71659
“Cloud–P.I. 16790
“Cluster Bean–Same as Midwest
“C.N.S.–J.E. Wannamaker (South Carolina)
“Coker’s Black Beauty–Same as Oloxi
“Coker’s 31-15–Same as Pee Dee
“Columbia
“Columbian
“Creole
“Delnoshat–Delta Station selection 6679
“Delredo–Mississippi selection
“Delsoy–P.I. 85355
“Delsta–Delta Station #6677
“DeSoto–Reported by Ohio grower
“Dixie
“Dortchsoy #2–Dortch Company (Arkansas)
“Dortchsoy #6
“Dortchsoy #7
“Doxie–Georgia Experiment Station
“Duggar–P.I. 17268C
“Dunfield–P.I. 36846
“Dunland
“Dwarf Brown
“Dwarf Early Yellow
“Dwarf Green
“Earlyana
“Early–Same as Ito San
“Early Black–Same as Buckshot
“Early Brown
“Early Green–Same as Medium Green
“Early Indiana Laredo
“Early Japan
“Early Korean
“Early Laredo–Same as Norredo
“Early Mammoth Black–Same as Buckshot
“Early Mandarin–Same as Mandarin
“Early Virginia Brown–Same as Virginia
“Early White–Same as Ito San
“Early White Eyebrow–Source unknown
“Early Wilson–Same as Wilson
“Early Wilson Black–Same as Wilson
“Early Wisconsin Black–Same as Wisconsin Black
“Early Woods Yellow–[Blank]
“Early Yellow–Same as Ito San
“Easycook–P.I. 34702
“Ebony–P.I. 17254
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“Eda–P.I. 17257
“Eda Mame–Ito San and Eda
“Edgecombe–R.P. Cooke, Williamsburg, Virginia
“Edna–P.I. 17252C
“Edsoy–Changed to Delsoy
“Edward–P.I. 14953
“Elton–P.I. 20406
“Emperor–P.I. 97155
“Essex–Same as Peking
“Etampes–Same as Ito San
“Etum–P.I. 86100
“Extra Early Black–Same as Buckshot
“Fairchild–P.I. 19184
“Farnham
“Feed All–A.M. Johnson (North Carolina)
“Feeser’s Prolific–Same as Midwest
“Flambeau–Wisconsin selection 839-14
“Flat Black–Same as Flat King
“Flat King–P.I. 17252
“Flava–P.I. 16789A
“Foster’s Prolific
“Fungi
“Funk Delicious
“Funman
“Gala
“Galaway
“Gatan
“Gem
“George Washington
“Georgian
“German Coffee Berry
“Giant Brown
“Giant Green
“Giant Yellow
“Gibson
“Goku
“Golden
“Goldsoy–Ontario Station, Canada
“Gosha–Same as Manhattan
“Goshen Prolific–Farmer selection (North Carolina).
“Granger
“Green
“Green and Black
“Greenfield
Green Samarow
“Guelph
“Habaro
“Haberlandt
“Hahto
“Hakote
“Hamilton
“Hankow
“Hansen
“Harbinsoy

“Harman
“Hawkeye
“Hay Boy
“Hayseed
“Herman
“Hidatsa
“Higan
“Hiro
“Hokkaido
“Hollybrook
“Hollybrook Early
“Hongkong
“Hoosier
“Hope
“Hudson Manchu
“Hurrelbrink
“Ignotum
“Illington
“Illini
“Illinois 13-19
“Illinois Champion
“Ilsoy
“Imperial
“Indiana Hollybrook
“Indiana Meadow
“Italian
“Ita Mame
“Ito San–P.I. 17268
“Jackson
“Japanese #15
“Japan Pea–Same as Ito San
“Jefferson
“Jet
“Jogun
“Johnsoy
“Kabott
“Kagon
“Kanro
“Kanum
“Kentucky A
“Kia
“Kingston
“Kingwa
“Kirin
“Kungchuling
“Kura
“Laredo
“Large Black
“Large Brown
“Large Yellow
“Late
“Late Ita Mame
“Late Yellow
“Lexington
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“Lincoln
“Little Wonder
“Looney #2
“Lowrie
“Loxitan
“Ludeke
“LZ
“Macoupin
“Magnolia
“Mamloxi
“Mammoth
“Mammoth Black
“Mammoth Brown
“Mammoth Yellow
“Mamotan
“Mamredo
“Manchu
“Manchu #3
“Manchu #606
“Manchukota
“Manchuria
“Manchuria 13-177
“Mandarin
“Mandarin #507
“Mandarin (Ottawa)
“Mandell
“Mandriff
“Manhattan
“Manitoba Brown
“Mansfield
“Mansoy
“Marlow
“Matthews
“McClave
“Medium Black
“Medium Early Black
“Medium Early Brown
“Medium Early Yellow–Same as Ito San
“Medium Green–Same as Guelph
“Medium Yellow–Same as Midwest
“Mendota–Wisconsin Expt. Station selection
“Meridian
“Merko
“Meyer
“Miami
“Michigan Green
“Midland
“Midunk
“Midwest
“Midwest Free
“Mikado
“Mingo
“Minnsoya
“Minong

“Minsoy
“Missoy
“Misstucky
“Monetta
“Mongol
“Monroe
“Montreal Manchu–T.B. Macauley (Canada)
“Morgan
“Morse–P.I. 19186
“Mount Carmel
“Mukden
“Mukden #4
“Nanda
“Nanking
“Nanksoy
“Nansemond
“Nansemond Early
“Natsu
“Nela
“Nemo
“New Bush Bean
“New London
“Nielsen
“Nigra
“Norredo–Unknown
“Norsoy (Pridesoy)
“Northern Hollybrook
“Nuttall–P.I. 17253
“O.A.C. 211–Canada Experiment Station
“Ogden
“Ogemaw
“Ohio 9035–Same as Hamilton
“Ohio Champion–Same as Midwest
“Ohio Medium Green–Same as Guelph
“Okute
“Old Dominion
“Oloxi
“Ontario
“Osaya
“Otootan–Formosa
“Otoxi–South Africa
“Ottawa Mandarin–See Mandarin (Ottawa)
“Ozark
“Pagoda
“Palmetto
“Patoka–P.I. 70218-2-19-3
“Pee Dee–Coker’s 31-15
Peking
“Pekwa–Combined with Kingwa
“Pelican “Pennsoy
“Perley’s Mongol
“Pine Dell Perfection
“Pingsu

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 1017
“Pinpu
“Pluto
“Pocahontas
“Premier
“Preston
“Pridesoy
“Prolific
“Purredo
“Quillian
“Ralsoy
“Rattlesnake
“Red Otootan
“Red Sable
“Red Tanner
“Reiching
“Riceland
“Richfield
“Richland
“Rila
“Roanoke
“Rokusun
“Roosevelt
“Rose Non Pop
“Round Black
“Royal
“S100
“Sable
“Sac
“Sainte Anne
“Samarow
“Sangra
“Saskatoon
“Sato
“Scioto
“Sedo–P.I. 23229
“Seminole–P.I. 93058
“Seneca–F.C. 03654A
“Shanghai–Same as Tarheel Black
“Sherwood–P.I. 17862
“Shinto–P.I. 21079
“Shiro–P.I. 81036
“Siegenthaler–Same as Morse
“Sioux–P.I. 81021
“Sooty–P.I. 167908
“Sousei–P.I. 80476
“Southern–Same as Mammoth Yellow
“Southern Green–P.I. 62839
“Southern Medium Green–Same as Tokyo
“Southern Prolific–P.I. 37250
“Soy Good–Same as Etum
“Soysota–P.I. 28019
“Stuart–P.I. 22644
“Summerland–Canada Station selection
“Super Quick–Same as Sousei

“Suru–P.I. 89128
“Swan–P.I. 22379
“Taha–P.I. 21999
“Tanloxi–Delta Station selection 483
“Tanner–Farmer selection (Alabama)
“Tarheel–Same as Tarheel Black
“Tarheel Black–P.I. 14952
“Tarheel Brown–Same as Mammoth Brown
“Tashing–P.I. 20854
“Tastee–P.I. 86019
“Tennessee Non Pop–Tennessee Expt. Station selection
“Tenses–P.I. 104881
“Texoil–Farmer selection (Texas)
“Tinzan–Australia selection
“Toku–P.I. 86129
“Tokyo–P.I. 17264
“Trenton–P.I. 24610
“Trinitaria–Salvador selection
“U.S.-2–P.I. 70218-2
“U.S.-5–P.I. 54563-5
“Viking–Illinois Experiment Station selection
“Vilnensis–Poland variety
“Vireo–P.I. 22874
“Virginia–P.I. 19186D
“Virginia Brown–Same as Virginia
“Volstate–Tennessee Expt. Station selection
“Wabash–C463
“Waseda–P.I. 80461-1
“Wee–P.I. 30600
“White–Same as Haberlandt
“White Biloxi–Delta Experiment Station selection
“White Eyebrow–P.I. 30745
“Willomi–P.I. 81044-1
“Wilson
“Wilson Black
“Wilson Early Black
“Wilson-Five
“Wing’s Royal–Same as Peking
“Wisconsin
“Wisconsin Black
“Wisconsin Early Black
“Wisconsin Early Green
“Wisconsin Manchu #3
“Wisconsin Manchu #606
“Wisconsin Mandarin #507
“Wolverine
“Wonder
“Woods Yellow
“Wyokatenn
“Yellow–Same as Mammoth Yellow
“Yellow Biloxi
“Yellow Marvel
“Yelnando–Coker’s 433
“Yelredo–Coker’s 319
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“Yokotenn–P.I. 19981
“Yoshioko–Same as Yosho
“Yosho–P.I. 17262
“Division of Forage Crops & Diseases
“Bureau of Plant Industry, Soils, & Agr. Engineering
“U.S. Department of Agriculture
“May 26, 1948” Address: Division of Forage Crops
and Diseases, Bureau of Plant Industry, Soils, & Agric.
Engineering, U.S. Department of Agriculture.
2096. Feaster, Carl V. 1948. Effect of planting time on
maturity, yield and quality of soybeans in southeast Missouri.
Missouri Agric. Exp. Station Bulletin No. 514. 7 p. May.
• Summary: “Summary: Among the five varieties planted
after June 1, S-100 had a advantage over Ralsoy in that it
matured a few days earlier and yielded a little more seed.
Planted prior to June 1, Ralsoy slight advantage over S-100.
From late planting, July 10, Dunfield matured earlier than
any of the other varieties but it yielded less seed. Strain
S-100 yielded the highest from plantings after June 1, and
matured only twelve days later than Dunfield when planted
July 10.
“Soybean harvest can be hastened as a means of making
way for small grain on the soybean field by planting the early
maturing varieties early. Both the use of an early maturing
variety and early planting are essential to early maturity.
While this practice may cause considerable reduction in the
soybean yield and quality, it is still considered sound from
the standpoint of total production by the rotation.
“If planting is delayed because of wet weather or until
after the harvest of small grains, the use of late maturing
varieties is recommended, as early varieties will give lower
yield of seed without much gain in earliness of maturity.
“The date of planting which produced the highest seed
yields always resulted in seed with the highest oil content.
In general, the percentage of protein varied inversely with
percentage of oil. The number of the oils tended to increase
with lateness of planting.”
Also discusses effects on protein, oil content, and iodine
number of the oils. Address: Agent (Asst. Agronomist),
USDA, and Research Associate in Field Crops, Missouri
Agric. Exp. Station, Columbia, Missouri.
2097. Morse, W.J. comp. 1948. Soybean varietal names used
to date. Washington, DC: Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26.
• Summary: This is a 9-page two-column table. Column
1 is “Variety name.” Column 2 is “Source.” P.I. refers
to the Plant Introduction number. Acadian–Louisiana
Experiment Station 40-293. Acme–P.I. 14954. Adams–A52683 (A3-176). Agate–P.I. 81037. A.K.–Manchuria 1912.
A.K. (Harrow)–Dominion Exp. Station, Canada. Akasoya–

Japanese variety (Indiana). Aksarben–P.I. 36576. Allison
Black–D.T. Allison, Tennessee. American Oil King–Same as
Midwest. Amherst–P.I. 17275. Anwei–La Choy Co. (Ohio).
Aoda–P.I. 81043. Arikara–O. Will Co. (North Dakota).
Arisoy–P.I. 86736. Arkan–P.I. 87050. Arksoy–P.I. 37335.
Arksoy 2913–Arkansas Exp. Station (Marianna). Arlington–
P.I. 22899. Armredo–Arizona Station selection. Auburn–P.I.
21079A. Austin–P.I. 17263. Austrian Green–Same as Tokyo.
Avoyelles–Avoyelles Parish, Louisiana, selection. Baird–P.I.
22333. Bakaziro–Same as Amherst. Banner–Same as
Midwest. Bansei–P.I. 81031. Barchet–P.I. 23232. Bavender
Special–Bavender selection (Iowa). Bell–Same as Midwest.
Best Green–Same as Hope. Best White–Same as Amherst.
Biloxi–P.I. 23211. Biltan–Otootan selection (South Africa).
Black–Same as Buckshot. Black Beauty–Same as Ebony.
Black Champion–Same as Peking. Black Eyebrow–P.I.
30744. Blackhawk–A6K-937 (A3K-884). Black Sable–Same
as Peking. Boone–P.I. 54563-3. Bopp–Same as Chernie.
Brindle–P.I. 20407. Brooks–P.I. 16789. Brown–Same
as Mammoth Brown. Brown Otootan–Same as Tanner.
Brownie–P.I. 17256.
Buckeye Cross (BX)–Same as Mt. Carmel. Buckshot–
P.I. 17251. Burnette–Farmville, North Carolina, selection.
Buster Brown–Same as Trenton. Butterball–P.I. 17273.
Capital–Central Exp. Farm (Canada). Cayuga–P.I. 65393.
Chame–P.I. 80473. Chang–P.I. 54610-2. Charlee–P.I. 71663.
Chernie–P.I. 18227. Cherokee–P.I. 93057. Chestnut–P.I.
20405B. Chief–Illinois Exp. selection. Chinaton Echo–
Harrow, Canada. Chiquita–P.I. 27707. Chuku–La Choy Co.
Chusei–P.I. 80472. Cibao–Salvador variety. Clay–Same
as Midwest. Claybank–Same as Midwest. Clemson–P.I.
71659. Cloud–P.I. 16790. Cluster Bean–Same as Midwest.
C.N.S.–J.E. Wannamaker (South Carolina). Coker’s Black
Beauty–Same as Oloxi. Coker’s 31-15–Same as Pee Dee.
Columbia–P.I. 22897. Columbian–Same as 22897. Creole–
P.I. 71614. Delnoshat–Delta Station selection 6679. Delredo–
Mississippi selection. Delsoy–P.I. 85355. Delsta–Delta
Station #6677. DeSoto–Reported by Ohio grower. Dixie–P.I.
37330. Dortchsoy #2–Dortch Co., Arkansas. Dortchsoy #6–
Dortch Co., Arkansas. Dortchsoy #7–Dortch Co., Arkansas.
Doxie–Georgia Exp. Station. Duggar–P.I. 17268C. Dunfield–
P.I. 36846. Dunland–Ohio report (Dunfield?). Dwarf
Brown–Same as Ogemaw. Dwarf Early Yellow–Same as Ito
San. Dwarf Green–Same as Guelph. Earlyana–Indiana Exp.
Station C-28. Early–Same as Ito San. Early Black–Same as
Buckshot. Early Brown–P.I. 25130 & 25161. Early Green–
Same as Medium Green. Early Indiana Laredo–Same as
Norredo. Early Japan–Same as Butterball. Early Korean–No
source given.
Early Laredo–Same as Norredo. Early Mammoth Black–
Same as Buckshot. Early Mandarin–Same as Mandarin.
Early Virginia Brown–Same as Virginia. Early White–Same
as Ito San. Early White Eyebrow–Source unknown. Early
Wilson–Same as Wilson. Early Wilson Black–Same as
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Wilson. Early Wisconsin Black–Same as Wisconsin Black.
Early Woods Yellow–No source given. Early Yellow–Same
as Ito San. Easycook–P.I. 34702. Ebony–P.I. 17254. Eda–P.I.
17257. Eda Mame–Ito San and Eda. Edgecombe–R.P.
Cocke, Williamsburg, Virginia. Edna–P.I. 17252C. Edsoy–
Changed to Delsoy. Edward–P.I. 14953. Elton–P.I. 20406.
Emperor–P.I. 97155. Essex–Same as Peking. Etampes–Same
as Ito San. Etum–P.I. 86100. Extra Early Black–Same as
Buckshot. Fairchild–P.I. 19184. Farnham–P.I. 22312. Feed
All–A.M. Johnson (North Carolina). Feeser’s Prolific–Same
as Midwest. Flambeau–Wisconsin selection 839-14. Flat
Black–Same as Flat King. Flat King–P.I. 17252. Flava–P.I.
16789A. Foster’s Prolific–Same as Midwest. Fungi–P.I.
81029. Funk Delicious–Funk Brothers (Illinois). Funman–
Funk Brothers (Illinois). Gala–Georgia Exp. Station.
Galaway–Same as Midwest. Gatan–Georgia Exp. Station.
Gem–P.B. Hutchins (Missouri). George Washington–Virginia
selection. Georgian–P.I. 71583. German Coffee Berry–Same
as Ito San. Giant Brown–Same as Mammoth Brown. Giant
Green–Illinois Exp. Station. Giant Yellow–P.I. 22415.
Gibson–Indiana Exp. Station. Goku–P.I. 80480. Golden–
Canada Exp. Station, Harrow. Goldsoy–Ontario Station,
Canada. Gosha–Same as Manhattan. Goshen Prolific–Farmer
selection (North Carolina).
Granger–Ohio selection 31-4. Green–Same as Guelph.
Green and Black–P.I. 84784. Greenfield–Probably Illini.
Green Samarow–Same as Samarow. Guelph–P.I. 17261.
Habaro–P.I. 20405. Haberlandt–P.I. 17271. Hahto–P.I.
40118. Hakote–P.I. 81039. Hamilton–Ohio-9035. Hankow–
P.I. 6559. Hansen–P.I. 20409. Harbinsoy–P.I. 54606-3.
Harman–Canada Exp. Station. Hawkeye–Iowa A45-251.
Hay Boy–Farmer selection (North Carolina). Hayseed–P.I.
71525. Herman–North Carolina selection. Hidatsa–P.I.
81038. Higan–P.I. 80475. Hiro–P.I. 86038. Hokkaido–P.I.
85666. Hollybrook–Wood Seed Co. (Virginia). Hollybrook
Early–Same as Midwest. Hongkong–P.I. 22406. Hoosier–P.I.
30746. Hope–P.I. 17267. Hudson Manchu–T.B. Macauley
[sic, Macaulay] (Canada). Hurrelbrink–Farmer selection
(Illinois). Ignotum–E.E. Evans (Michigan). Illington–Source
unknown. Illini–Illinois Exp. selection. Illinois 13-19–Same
as Ilsoy. Illinois Champion–Same as Midwest. Ilsoy–Same
as Merko. Imperial–P.I. 81780. Indiana Hollybrook–Same
as Midwest. Indiana Meadow–Ohio Report. Italian–Canada
Exp. Station. Ita Mame–Same as Tokyo. Ito San–P.I. 17268.
Jackson–P.I. 82581. Japanese #15–Same as Kingston. Japan
Pea–Same as Ito San. Jefferson–P.I. 82202. Jet–P.I. 17861.
Jogun–P.I. 87615. Johnsoy–A.E. Johnson (North Carolina).
Kabott–Canada Exp. Station. Kagon–Source unknown.
Kanro–P.I. 84928. Kanum–P.I. 84668-1.
Kentucky A–Kentucky Exp. Station selection. Kia–
Illinois Exp. Station selection. Kingston–P.I. 17255.
Kingwa–West Virginia Exp. Station selection. Kirin–La
Choy Co. Kungchuling–Manchuria selection. Kura–P.I.
81042. Laredo–P.I. 40658. Large Black–Same as Buckshot.

Large Brown–Same as Mammoth Brown. Large Yellow–
Same as Mammoth Yellow. Late–Same as Mammoth Yellow.
Late Ita Mame–Same as Tokyo. Late Yellow–Same as
Mammoth Yellow. Lexington–P.I. 17862E. Lincoln–Illinois
Exp. Station selection. Little Wonder–Farmer selection
(Missouri). Looney #2–Farmer selection (Tennessee).
Lowrie–P.I. 22898A. Loxitan–Delta Exp. Station selection.
Ludeke–Farmer selection (North Carolina). LZ–Louisiana
Exp. Station selection.
Note 2. This is the earliest document seen (Oct. 2013)
that mentions the soybean varieties Brown Otootan, Early
Mammoth Black, or Hidatsa.
Note 3. This is the earliest document seen (July 2013)
which states that Black Champion is the same as Peking, or
that Best Green is the same as Hope, or that Brown Otootan
is the same as Tanner, or that Early Mammoth Black is the
same as Buckshot, or that Hollybrook Early is the same
as Midwest. Continued. Address: USDA, Bureau of Plant
Industry, Soils & Agricultural Engineering, Div. of Forage
Crops & Diseases [Beltsville, Maryland].
2098. Morse, W.J. comp. 1948. Soybean varietal names
used to date (Continued–Document part 2). Washington,
DC: Appendix to the mimeographed report of the Fourth
Work Planning Conference of the North Central States
Collaborators of the U.S. Regional Soybean Laboratory,
Urbana, Illinois. RSLM 148. 9 p. May 26.
• Summary: Continued from page 5: This is a 9-page
two-column table. Column 1 is “Variety name.” Column
2 is “Source.” P.I. refers to the Plant Introduction number.
Macoupin–Farmer selection (Illinois). Magnolia–P.I. 85537.
Mamloxi–Delta Exp. Station selection. Mammoth–Same as
Mammoth Yellow. Mammoth Black–Same as Tarheel Black.
Mammoth Brown–Source unknown. Mammoth Yellow–
Source unknown. Mamotan–Delta Exp. Station selection.
Mamredo–Delta Exp. Station selection. Manchu–P.I. 30593.
Manchu #3–Wisconsin Exp. Station selection. Manchu
#606–Wisconsin Exp. Station selection. Manchukota–South
Dakota Exp. Station selection. Manchuria–Same as Pinpu.
Manchuria 13-177–No source given. Mandarin–P.I. 36653.
Mandarin #507–Wisconsin Exp. Station selection. Mandarin
(Ottawa)–Canada Station selection. Mandell–Indiana Exp.
Station selection. Mandriff–Ohio Report (Mandarin?).
Manhattan–P.I. 17277. Manitoba Brown–Canada Station
selection. Mansfield–Ohio Report. Mansoy–Manchu
selection. Marlow–Ohio Report. Matthews–Farmer selection
(Georgia). McClave–Same as Midwest. Medium Black–
Same as Buckshot. Medium Early Black–Same as Buckshot.
Medium Early Brown–Same as Early Brown. Medium Early
Green–Same as Guelph.
Medium Early Yellow–Same as Ito San. Medium
Green–Same as Guelph. Medium Yellow–Same as Midwest.
Mendota–Wisconsin Exp. Station selection. Meridian–Ohio
Report. Merko–P.I. 20412. Meyer–P.I. 17852. Miami–Ohio
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Report. Michigan Green–Same as Guelph. Midland–Ohio
Report. Midunk–Funk Brothers (Illinois). Midwest–P.I.
17269. Midwest Free–Same as Midwest. Mikado–Farmer
selection (Indiana). Mingo–Ohio Exp. Station selection.
Minnsoya–Same as Minsoy. Minong–Probably Minsoy.
Minsoy–P.I. 27890. Missoy–P.I. 71664. Misstucky–Farmer
selection (Kentucky). Monetta–P.I. 71608. Mongol–Same
as Midwest. Monroe–H5 (Ohio). Montreal Manchu–T.B.
Macauley [sic, Macaulay] (Canada). Morgan–P.I. 22633.
Morse–P.I. 19186. Mount Carmel–P.I. 70218-2. Mukden–P.I.
50523Q. Mukden #4–Wisconsin Exp. Station selection.
Nanda–P.I. 95727. Nanking–P.I. 71597. Nanksoy–P.I.
104881. Nansemond–Farmer selection (Virginia).
Nansemond Early–Farmer selection (Virginia). Natsu–P.I.
19984. Nela–Louisiana Exp. Station selection. Nemo–P.I.
19985. New Bush Bean–Same as Midwest. New London–
Same as Midwest. Nielsen–P.I. 22644B. Nigra–P.I. 22407.
Norredo–Source unknown. Norsoy (Pridesoy)–North
Dakota. Northern Hollybrook–Same as Midwest. Nuttall–P.I.
17253. O.A.C. 211–Canada Exp. Station. Ogden–Tennessee
Exp. Station selection. Ogemaw–P.I. 17258. Ohio 9035–
Same as Hamilton. Ohio Champion–Same as Midwest. Ohio
Medium Green–Same as Guelph. Okute–P.I. 19986. Old
Dominion–P.I. 44512.
Oloxi–Coker’s Black Beauty. Ontario–P.I. 65344.
Osaya–P.I. 80465. Otootan–Formosa [later Taiwan].
Otoxi–South Africa. Ottawa Mandarin–See Mandarin
(Ottawa). Ozark–P.I. 37272. Pagoda–Canada Exp. Station.
Palmetto–P.I. 71587. Patoka–P.I. 70218-2-19-3. Pee Dee–
Coker’s 31-15. Peking–P.I. 17852B. Pekwa–Combined
with Kingwa. Pelican–Louisiana Exp. Station selection.
Pennsoy–Pennsylvania Exp. Station selection. Perley’s
Mongol–Same as Midwest. Pine Dell Perfection–Farmer
selection (Virginia). Pingsu–P.I. 18259. Pinpu–P.I. 28050.
Pluto–P.I. 72219. Pocahontas–Farmer selection (Virginia).
Premier–Same as Midwest. Preston–Virginia Exp. Station
selection. Pridesoy–Twin City Seed Co. selection. Prolific–
Same as Midwest. Purredo–Same as Norredo. Quillian–
Farmer selection (Oklahoma). Ralsoy–Ralston-Purina
selection. Rattlesnake–Kentucky Exp. Station selection. Red
Otootan–Same as Tanner. Red Sable–Same as Peking. Red
Tanner–Same as Tanner. Reiching–Ohio Report. Riceland–
P.I. 20797. Richfield–Ohio Report (Richland?). Richland–P.I.
70502-2. Rila–Marsh Foundation, Ohio. Roanoke–North
Carolina Exp. selection. Rokusun–P.I. 80481. Roosevelt–
Same as Midwest. Rose Non Pop–Farmer selection (North
Carolina). Round Black–Same as Buckshot. Royal–Same
as Wilson-Five. S100–Missouri Exp. Station selection.
Sable–Same as Peking. Sac–P.I. 80462. Sainte Anne–Canada
Station selection. Samarow–P.I. 17260. Sangra [Sanga]–P.I.
70210-1. Saskatoon–Farmer selection (Canada). Sato–P.I.
81041. Scioto–Ohio Exp. Station selection.
Sedo–P.I. 23229. Seminole–P.I. 93058. Seneca–F.C.
03654A. Shanghai–Same as Tarheel Black. Sherwood–P.I.

17862. Shingto–P.I. 21079. Shiro–P.I. 81036. Siegenthaler–
Same as Morse. Sioux–P.I. 81021. Sooty–P.I. 16790B.
Sousei–P.I. 80476. Southern–Same as Mammoth Yellow.
Southern Green–P.I. 62839. Southern Medium Green–Same
as Tokyo. Southern Prolific–P.I. 37250. Soy Good–Same as
Etum. Soysota–P.I. 28019. Stuart–P.I. 22644. Summerland–
Canada Station selection [from British Columbia]. Super
Quick–Same as Sousei. Suru–P.I. 89128. Swan–P.I. 22379.
Taha–P.I. 21999. Tanloxi–Delta Station selection 483.
Tanner–Farmer selection (Alabama). Tarheel–Same as
Tarheel Black. Tarheel Black–P.I. 14952. Tarheel Brown–
Same as Mammoth Brown. Tashing–P.I. 20854. Tastee–P.I.
86019. Tennessee Non Pop–Tennessee Exp. Station
selection. Tensas–P.I. 104881. Texoil–Farmer selection
(Texas). Tinzan–Australia selection. Toku–P.I. 86129.
Tokyo–P.I. 17264. Trenton–P.I. 24610. Trinitaria–Salvador
selection. U.S.-2–P.I. 70218-2. U.S.-5–P.I. 54563-5. Viking–
Illinois Exp. Station selection. Vilnensis–Poland variety.
Vireo–P.I. 22874. Virginia–P.I. 19186D. Virginia Brown–
Same as Virginia. Volstate–Tennessee Exp. Station selection.
Wabash–C463. Waseda–P.I. 80461-1. Wea–P.I. 30600.
White–Same as Haberlandt. White Biloxi–Delta Exp. Station
selection. White Eyebrow–P.I. 30745. Willomi–P.I. 81044-1.
Wilson–P.I. 19183. Wilson Black–Same as Wilson.
Wilson Early Black–Same as Wilson. Wilson-Five–P.I.
19183-5. Wing’s Royal–Same as Peking. Wisconsin–Ohio
Report. Wisconsin Black–P.I. 25468. Wisconsin Early
Black–Same as Wisconsin Black. Wisconsin Early Green–
Same as Guelph. Wisconsin Manchu #3–Wisconsin Exp.
Station selection. Wisconsin Manchu #606–Wisconsin Exp.
Station selection. Wisconsin Mandarin #507–Wisconsin Exp.
Station selection. Wolverine–P.I. 80490-1. Wonder–Same
as Midwest. Woods Yellow–T.W. Woods Co. selection.
Wyokatenn–Same as Yokotenn. Yellow–Same as Mammoth
Yellow. Yellow Biloxi–North Carolina Exp. Station selection.
Yellow Marvel–Farmer selection (Wisconsin). Yelnando–
Coker’s 433. Yelredo–Coker’s 319. Yokotenn–P.I. 19981.
Yoshioko–Same as Yosho. Yosho–P.I. 17262.
Note 1. This is the earliest document seen (June
2009) that mentions the soybean varieties Round Black or
Yelnando. Both Yelnando (1948) and Yelnanda (1961) appear
to have been developed by the Coker Seed Co. of Hartsville,
South Carolina.
Note 2. This is the earliest document seen (July 2013)
which states that Round Black is the same as Buckshot, or
that Wilson Black is the same as Wilson. Address: USDA,
Bureau of Plant Industry, Soils & Agricultural Engineering,
Div. of Forage Crops & Diseases [Beltsville, Maryland].
2099. Dimmock, F. 1948. Soybeans. Canada. Department of
Agriculture, Farmers’ Bulletin No. 149. p. 1-19. June. Also
called Canada. Dept. of Agriculture, Publication No. 807
(Actually 808). Revision of Farmers’ Bulletin No. 80 (1939).
Summarized in Soybean Digest, Nov. 1948, p. 38.
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• Summary: Contents: Introduction. Description of the
soybean plant. Soil and climatic adaptation. Uses of soybean
seed: Soybean oil, soybean meal, soybean flour. Uses of the
soybean for forage and soil improvement. Varieties (incl.
maturity and seed color; see best varieties below): Yield,
varietal adaptation, protein, oil, and iodine number, size
of seed (weight in grams of 1,000 seeds for 11 varieties),
color of seed. Culture: Soil preparation, lime and fertilizers,
inoculation of the seed, time of seeding, method of seeding,
rate of seeding, depth of seeding, cultivation, harvesting,
threshing. Storage of the seed.
Until 1940 the area devoted to soybeans in Canada
“did not exceed 20,000 acres annually, but since then it has
increased steadily until it averages 50,000 to 60,000 acres
with every indication of still further increase. Nearly all of
the present soybean acreage is in Ontario. Small patches
are being grown in Quebec, Manitoba, Alberta, and British
Columbia and investigations are under way in practically
every province to determine the possibilities for soybean
production.”
A map (p. 13) shows that Ontario is divided into 5
climatic zones for soybeans, with each zone having earlier
and later areas. The varieties best suited for each zone and
area are given. Proceeding roughly from north to south,
they are: Pagoda (Maturity: very early. Seed color: yellow.
Weight in gm per 1,000 seeds: 175), Kabott (early, yellow,
235), Flambeau (early, yellow with black hilum, 185),
Goldsoy (yellow, 225), Capital (yellow with buff hilum,
162), Mandarin (Ottawa, yellow, 218), Earlyana (yellow with
pale hilum, 181), Richland (yellow with dil. black hilum,
188), Harman (yellow with black hilum, 185), A.K. (Harrow,
yellow with buff hilum, 165), and Lincoln (yellow with black
hilum, 175).
Tables show: (4) Average maturity period, source,
and origin of the 11 soybean varieties listed above. Note
on sources: C.E.F. = Central Experimental Farm. D.E.F. =
Dominion Experimental Farm. O.A.C. = Ontario Agricultural
College. A.E.S. = Agricultural Experiment Station (USA).
Address: Div. of Forage Plants, Experimental Farm Service,
Ottawa, ONT, Canada.
2100. Ramos Nuñez, Guillermo. 1948. Por qué no siembran
la soya los agricultores colombianos? [Why don’t Colombian
farmers plant soya?]. Agricultura Tropical (Colombia)
4(7):9-10. July 15. [1 ref. Spa]
• Summary: The author has conducted soybean experiments
for 12 years, and has published a bulletin on the subject. This
bulletin has gone through two editions and a third is about
to appear. The article begins: “Consider that we are almost
a century behind when it comes to our knowledge of the
magnificent soybean. It has been cultivated continually since
March 1929 at the Palmira Agricultural Experiment Station,
in spite of the indifference of farmers and industrialists, as
part of the annual planting programs.”

The Station now has seven commercial varieties
which produce very well in the Cauca Valley [of western
Colombia]. A table (p. 10) lists these varieties: Mammoth
Yellow, Aksarben, Hollybrook, Biloxi, Laredo, Missoy, and
81044. For each variety is given: Vegetative period in days,
yield in kg/ha (ranges from 1,601 for 81044 and 1,562 for
Aksarben down to 976 for Biloxi), percentage of oil and of
protein in the seeds, uses (G = seeds (granos), PV = green
forage / pasture (pasto verde), PH = hay (pasto heno)). These
figures are based on data obtained by the Palmira Station
in 1945. An illustration shows a soybean plant, heavy with
pods, and a cluster of 4 pods to the upper left of the plant.
Address: Ingeniero Agrónomo, Jefe del Departamento de
Caña en la Estación Agrícola Experimental de Palmira.
2101. McGregor, Margaret A.; Bedford, C.L. 1948. Ascorbic
acid and thiamine in fresh and frozen lima beans and
soybeans. J. of the American Dietetic Association 24(8):67072. Aug. [15 ref]
• Summary: 100 gm of fresh Bansei edible green soybeans
contained 14.3 to 15.0 mg of ascorbic acid (reduced) and
0.445 to 0.508 mg of thiamine. They lost 7% of the ascorbic
acid and 14-15% of the thiamine during the scalding and
freezing processes. There was a 9% loss of reduced ascorbic
acid and a 2-3% loss of thiamine during frozen storage.
Address: Divisions of Home Economics and Horticulture,
Agric. Exp. Stations, State College of Washington, Pullman.
2102. USDA Production and Marketing Administration
[Grain Branch]. 1948. Soybean varieties: Descriptions,
synonyms and names of obsolete or old and seldom grown
varieties. Washington, DC. 25 p. Aug. Revised July 1953.
• Summary: Contents: Introduction. Description of varieties
(129 varieties). Synonyms of variety names (120 synonyms).
Obsolete or old or seldom grown varieties (149 varieties).
“Introduction: It is required under the Federal Seed
Act of August 9, 1939, that the labeling as to variety of
seed shipped in interstate commerce shall be confined to
the recognized variety name. A soybean variety committee
composed of representatives of the American Seed Trade
Association, the State agricultural experiment stations,
the Bureau of Plant Industry, Soils, and Agricultural
Engineering, and the Seed Act Division of the United
States Department of Agriculture, was appointed to serve
in an advisory capacity in the preparation of this list of
‘recognized’ soybean variety names and their descriptions.
This publication provides information which should help
to promote correct labeling of soybean seed as to variety
and prevent confusion in variety names. It represents an
effort to describe very simply all of the varieties of soybeans
grown commercially in the United States and to provide the
synonyms of variety names and names of obsolete or old
and seldom grown varieties. The variety descriptions have
been taken from the United States Department of Agriculture
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Farmers’ Bulletin No. 1520 as revised in 1948. Descriptions
of new varieties may be added from time to time.
“The synonyms are names that have been used in
certain locations to the extent that they must be recognized
and may be used in place of the original variety names.”
The described varieties are: Acadian, Agate, Aoda, Arisoy,
Arkan, Arksoy, Arksoy 2913, Armredo, Avoyelles, Bansei,
Barchet, Bavender Special, Biloxi, Boone, Capital, Cayuga,
Chame, Charlee, Cherokee, Chief, Chusei, Clemson, C.N.S.,
Creole, Delsoy, Delsta, Dortchsoy, Dunfield, Earlyana,
Easycook, Ebony, Edsoy (renamed Delsoy), Emperor, Etum,
Flambeau, Funk Delicious, Gatan, Georgian, Giant Green,
Gibson, Goldsoy, Habaro, Haberlandt, Hahto, Hakote,
Harman, Hawkeye, Hayseed, Herman, Hidatsa, Higan,
Hokkaido, Hongkong, Illini, Imperial, Jogun, Kabott, Kanro,
Kanum, Kingwa, Kura, Laredo, Lincoln, L.Z., Macoupin,
Magnolia, Mamloxi, Mammoth Brown, Mammoth Yellow,
Mamotan, Mamredo, Manchu, Manchu No. 3, Manchu
No. 606, Manchukota, Mandarin, Mandarin 507, Mandarin
(Ottawa), Mandell, Mendota, Mingo, Minsoy, Missoy,
Monetta, Montreal Manchu, Morse, Mount Carmel, Mukden,
Nanda, Nanking, Norsoy, Ogden, Ontario, Otootan, Pagoda,
Palmetto, Patoka, Peking, Pelican, Pennsoy, Pridesoy,
Ralsoy, Richland, Roanoke, Rokusun, Rose Non Pop,
S-100, Sac, Sato, Scioto, Seminole, Seneca, Sioux, Sousei,
Tanner, Tastee, Tennessee Non Pop, Tokyo, Viking, Virginia,
Volstate, Wabash, Willomi, Wilson, Wisconsin Black,
Wolverine, Woods Yellow, Yelnando, Yelredo.
For each variety is given all or most of the following:
Origin (Introduced under P.I. No., or selected from by
whom), native name, country of origin, year of introduction,
maturity, pubescence, flower color, number of seeds per
pod, shattering, seed color, hilum color, seed weight (seeds
per pound), germ color, seed composition (percentage
oil, percentage protein), and iodine number. Address:
Washington, DC.
2103. Dimmock, F. 1948. Korean soybeans (Letter to the
editor). Soybean Digest. Oct. p. 7.
• Summary: Concerns an article titled “The Rickard
Koreans” in the August issue of this magazine (p. 13, 28).
The writer is interested in the origin of the Early Korean
variety insofar as the Dominion Experimental Station at
Harrow, Ontario, is concerned. Dimmock writes: “I was in
charge of corn and soybean breeding work at this station
from 1924 to 1929. In 1924 I received envelope samples
of seed of several lots of soybeans and one of them was
labelled ‘Early Korean,’ China. I do not remember how these
envelopes came into my possession, but I grew all the seed
in short rows in 1924, sufficient to have enough for testing
purposes in 1925.”
“These tests were run for several years. I left Harrow to
come to Ottawa in 1929 and they were still being conducted
at that time. During this period, I made two selections which

were licensed as varieties in Canada, one from the A.K.
variety, which was named A.K. (Harrow) and the other from
Mandarin, which was named Mandarin (Ottawa). Both of
these varieties are still being grown here.
“Early Korean was among the highest yielders in our
tests. It was strong in the straw, but was rather short for a
fairly late variety. It was not quite as late as A.K. (Harrow),
but neither was it as tall and it did not yield quite as well. I,
therefore, selected A.K. (Harrow) as the better variety for
southwestern Ontario and Mandarin (Ottawa) as an early
variety for central and eastern Ontario, where the season is
shorter.
“I had several times thought of releasing ‘early Korean’
as a variety, but there was practically no interest in Canada in
growing soybeans at that time and even until the beginning
of the war in 1939 the total acreage did not average more
than 9,000 to 10,000 acres annually. During the war period
and since its close the acreage of soybeans has shown a
steady increase until this year 1948, it is estimated to be
about 100,000 acres.
“As your article was not clear on the origin of the
Early Korean variety, I thought that you might like to know
something of its early history at Harrow, Ontario.” Address:
Central Experimental Farm, Dep. of Agriculture, Ottawa
[ONT, Canada].
2104. Tilkin, Fernand; Laloux, René. 1948-1949. Essai de
culture du soja en Belgique (3e communication) [Cultivation
of soybean in Belgium (3rd communication)]. Bulletin de
l’Institut Agronomique et des Stations de Recherches de
Gembloux (Belgium) 17:101-22. [10 ref. Fre]
• Summary: Our study of the possibilities of soybean
cultivation in Belgium began in 1937. The first preliminary
and orientation trials, conducted in 1937, 1938, and 1939
(Journée & Tilkin, 1938, 1940). The purpose of this article is
to summarize the observations which were made during the
years 1940-1948.
The performance of 83 soybean varieties from various
sources was studied to find the varieties best suited to
conditions in Belgium. These plants were studied chiefly for
vegetative characters and for the effects of soil deficiency
in phosphorus, nitrogen and potassium. Since 1937, there
has been ample opportunity to study the effect of rainfall
and temperature. The best yields have been in dry years, but
on the whole the climatic conditions, particularly the low
average temperature and high rainfall, are unfavorable for
soybeans. Not one of the varieties ripened early enough to be
harvested before autumn or after approximately 125 days of
growth.
Table II, containing four columns, gives the varietal
name, seed color, plant size, and origin of the seeds for the
83 soybean varieties tested. They are: Manchu, Mandarin (2),
Wisconsin Early Black (2), Wisconsin Black, Chestnut, Noir
de Toulouse, S. de Kharbine, Kharbinskaya 111, Green Jap
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(2), Richland, Aosakigake, O Yachi, D Il. O Yachi, Yoshioka
Chinrin, Yoshioka Chinrin E 60, Weka, Black O (2), Brown
C (2), Brown O (anglais), Bonn Schwarz Glänzend 987,
Bonn Schwarz Matt 989, Bonn Braun Matt F.K., Bonn Braun
Matt F.G., Bonn Braunscheckig 2013, Bonn Gelbbraun
Braunnablig 2016, Bonn Hellgelkb Glänzend IK., Selectie
Mandjoerije E 39, Selectie Manitoba Brown E 47, Manitoba
Brown (anglais), Manitoba, Selectie Kurakake E 51, Selectie
Aosakigake E 54, Selectie Hallesche frühe kurze braune,
Bonn no. 1, Bonn no. 2, Bonn no. 4, Bonn no. 5, Brunatna
Dublanska, Brunatna de Schlöttenitz, Crama Kisielnicka,
Brunatna Wilenska, Putawska Wcresna, Delitzscher
Schwarze, Tokyo noir nain, Fukunaga 113, Niemiecka C S S,
Escura, Cerna C B var. Roudnicka, Zluta g. var. Slovenska,
Sl (Slovaquie), Amurskaya, Amurskaya jaune OI. Address:
Institut Agronomique Gembloux, Belgium.
2105. Rusk, H.P. 1948. Nine-year report [of progress in
solving farm problems of Illinois]. Illinois Agricultural
Experiment Station, Annual Report. p. 1-287. For the years
July 1, 1938 to June 30, 1947.
• Summary: Soybeans are discussed in the following
sections and pages: Agronomy investigations: Soybeans
soon lose ability to germinate (p. 35-35; After a three years
storage period [at ordinary room temperatures], only two
of eight varieties of soybeans [25%] showed any viable
seed”). Soybean variety tests are aid to evaluation (p. 36-37;
“Edible varieties also tested. During the period 1938-1946
some 200 varieties of edible soybeans have been studied
for yield, yield, lodging, shattering, and other agronomic
characteristics. These have included the varieties Giant
Green, Imperial, Emperor, Willomi, Bansei, Illington,
Funk’s Delicious, Wolverine, Fuji, Mendota, Tastee, Kanum,
Hokkaido, Aoda, Kia, Sanga, 80144, and Higan”). New
soybean varieties increased and distributed to growers (p.
37; Viking, Chief, Lincoln). Hail causes serious losses to
soybean yields (p. 38). Hormone treatments did not increase
soybean yields (p. 38; The hormones and plant growth
substances were derived from levulinic acid). New soybean
diseases found (p. 39; Wildfire {Pseudomonas tabaci} Wolf
and Foster, Brown stem rot {Cephalosporium n. sp.}).
Livestock investigations: Soybean-meal proteins
improved by methionine (p. 49). Food values of feed
change in storage (p. 56-57). Soybean meal an economical
supplement for lambs (p. 62). Soybean meal a good
supplement for pigs on pasturage (p. 64-65). Soybean meal
provides protein for turkeys (p. 84).
Agricultural economics investigations: When should
grain be marketed? (p. 142-43; “Farmers usually do not store
soybeans, yet no grain has shown as marked a seasonal price
advance”). Rivers and highways new means of transporting
grain (p. 143-44; “Transportation is the largest single item
in grain marketing costs”). Machine time and row widths
for soybeans studied (p. 159-60). Determine requirements

for soybean storage bins (p. 160-61). Safe moisture limits
found for soybean storage (p. 161). Soybean quality changes
during storage (p. 162-63). Conditioning soybeans on farm
is practical safeguard (p. 162-63; Conditioning means
reducing their water content, as by circulating heated air plus
ventilation).
Home economics investigations: Different soy flours
tried in baked products (p. 213-14). Address: Director.
2106. Manchuria 20173: New U.S. domestic soybean variety.
1948?
• Summary: Sources: Bernard, R.L.; Cremeens, C.R. 1970.
“Evaluation of maturity group 00 to IV named varieties of
the U.S.D.A. soybean collection.” Urbana, Illinois: United
States Regional Soybean Laboratory. iii + 31 p. Dec.
RSLM 244. (A revision of RSLM 205, 1960). See p. 10-11.
“Variety: Manchuria 20173. Prior designation: Ohio 20173.
Source: From ‘Manchuria’. Year named or released: 1920.
Developer or sponsor, year selected: Ohio AES, selected in
1920.”
Bernard, R.L.; Juvik, G.A.; Nelson, R.L. 1987. “USDA
soybean germplasm collection inventory.” Vol. 1. INTSOY
Series No. 30. p. 14-15. Manchuria 20173 is in the USDA
Germplasm Collection. Maturity group: III. Year named or
released: by 1948. Developer or sponsor: Ohio AES (Agric.
Exp. Station). Literature: 18. Source and other information:
Selected from ‘Manchuria’ in 1920. Prior designation: Ohio
20173. Address: USA.
2107. Feaster, Carl V. 1949. Influence of planting date
on yield and other characteristics of soybeans grown in
southeast Missouri. Agronomy Journal 41(2):57-62. Feb. [4
ref]
• Summary: In southeast Missouri the growing season is
long, and consequently, soybeans are frequently planted
from mid-April to mid-July. The varieties grown range in
maturity from those commonly grown in the central Corn
Belt to those commonly grown in the northern Cotton Belt,
the greater portion of the acreage being planted to full-season
varieties such as Ralsoy, Arksoy, and Ogden. Under these
conditions, it seems necessary to determine the favorable
planting time and the effect that planting date has upon
maturity, seed yields, and seed quality of different varieties.
“A study to gain information on the effect of date
of planting was conducted cooperatively by the U.S.
Regional Soybean Laboratory and the Missouri Agricultural
Experiment Station on the Southeast Missouri Experiment
Field at Sikeston in the four-year period 1942 through 1945.”
Five varieties were tested: Ralsoy (137), S-100 (124),
Boone (117), Chief (109), and Dunfield (100). In parentheses
after each is the rated maturity in days if planted on June 1
at Sikeston, Missouri. These soybean varieties were selected
to represent maturity groups commonly grown from the
central Corn Belt to the northern Cotton Belt. Address: U.S.
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Regional Soybean Lab., Div. of Forage Crops and Diseases,
Bureau of Plant Industry, Soils, and Agric. Engineering,
Agricultural Research Administration, USDA; Missouri
Agric. Exp. Station, Columbia.
2108. Morse, W.J. 1949. Fourth work planning conference
of the Southern States Collaborators of the U.S. Regional
Soybean Laboratory, Birmingham, Alabama, March 2-4,
1949 (Continued–Document part II). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 152.
March 4. 25 + 9 p.
• Summary: (Continued): Page 15: “b. Committee to
consider desirability of outlining general rules for guidance
of the soybean conference group in the increase and release
of new soybean varieties.
“J.P. Gray, W.M. Myers
“D.G. Miley, J.F. O’Kelly
“W.J. Morse, W.R. Paden
“J.L. Cartter, Chairman
“c. Committee to consider needed research on fertilizer
applications and the effect of competition on the accuracy of
yield testing in soybean nurseries.
“C.R. Adair, J.D. Pitner
“E.E. Hartwig, L.N. Skold
“W.L. Nelson
“W.R. Paden, Chairman
“Thursday morning, March 3–C.R. Adair Chairman
“The Breeding Program of the Regional Laboratory in
the Southern States–Past, Present, and Future–Round Table
Discussion–Several ideas were brought out in the round table
discussion on breeding. There was general agreement that
more fundamental genetic work was necessary. Dr. Miley
of the Delta Branch Station, Mississippi Experiment Station
stated that he supported wholeheartedly the idea of more
fundamental studies by the U.S.D.A. staff with more of the
practical breeding work if necessary being carried on by state
men in order that the fundamental research could progress
rapidly.
“Date of flowering or length of period from flowering
to maturity may have an important bearing on oil content.
Among crosses from low oil parents the high [oil] progeny
may be due to date of blooming–an environmental rather
than genetic effect.
“A desire was expressed for segregating material from
a wider range of crosses for local selection work. More F2
seed can be obtained by spaced F1 plants. If any selection
has been exercised in the F2 generation, this fact is important
to know when studying the F3 and such notes should
accompany the distribution of any of this material, In the F2,
selection can be made for some characters such as maturity
and disease resistance. Dr. Myers expressed the opinion
that if we know more about inheritance of quantitative
characters and what factors could be selected for in the F2
and what could not be, we would be in a position to make

more rapid progress. It was his opinion that we would make
more progress in the next 10 years by concentrating on
fundamental studies coordinated in a balanced program with
practical breeding than we would through practical breeding
alone in a similar length of time.
“Soybean Disease Investigations in the Southern States
by Howard W. Johnson–The attention of those present was
called to pages 102 to 107 of the “Results of the Cooperative
Uniform Soybean Tests, 1948. Part II. Southern States”
where the results of the soybean disease research in the
South has been summarized. Particular attention was called
to page 103 where are listed the varieties and strains in the
uniform groups that appear to be resistant to the bacterial
foliage diseases. In addition to the disease readings made on
the uniform nurseries by the cooperating pathologists, strains
appearing to possess resistance are planted in a special
disease nursery at Stoneville, Mississippi, and an attempt is
made to obtain a uniform infestation of the bacterial foliage
diseases by inoculating spreader [sic] rows of the highly
susceptible Ralsoy variety.
“The work of Graham on the bacterial foliage diseases,
of Lehman on purple seed stain, of Weimer on southern
blight and of Holdeman on anthracnose was reviewed. Tables
of data were presented showing that treating soybean seed
with chemical disinfectants in the fall of harvest or in the
spring before planting resulted in better stands at Stoneville,
Mississippi, but failed to give increased yields with the
relatively high seeding rates used.
“Slides were shown illustrating the injury caused in
soybean nurseries by the velvet bean caterpillar, the bean
leaf beetle and the green clover worm. Practical control of
these pests can be obtained by timely applications of D.D.T.
dust. The copper dusting experiments in North Carolina and
at Stoneville were reviewed and the possibility of using a
D.D.T.-copper dust mixture for control of insect pests and
bacterial foliage diseases was suggested.
“Preliminary results of tests set up at Stoneville,
Mississippi in cooperation with the Southern Regional
Research Laboratory to determine whether a mixture of
propylene glycol dipropionate and 4,6-bis-chloromethyl
xylene applied to soybean seed in the fall would prevent loss
of viability during storage were presented.
“While no significant differences were evident in the
data for the first four months of storage, attention was called
to the fact that the test had been set up with S-100 seed,
having an original moisture content of 10.4 percent. Could
the test have been set up earlier while the moisture content
was above 14 percent, it is felt that benefits from treatment
might have been demonstrated.
“Thursday afternoon, March 3–J.P. O’Kelly, Chairman
“The Place of the New Varieties Released in the North
Central States by L.F. Williams–Several new varieties have
been named in the Northern States in recent months and
the origin and place of these may be of some interest to this
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group. The Wabash variety is derived from a cross between
Dunfield and Mansoy. This variety is similar to Chief in
maturity and is an improvement over Chief in yielding
ability, resistance to lodging and in oil content of the seed. It
has been a much more dependable yielder in Group IV than
Chief and Gibson. It is being released by Indiana, Illinois,
Missouri and Kansas and is recommended for the Southern
portion of Indiana and Illinois, and the Central portion of
Missouri.
“The Hawkeye variety is descended from a cross
between Mukden and Richland. This variety is of Richland
maturity and is similar to Richland in appearance, but yields
much better, is somewhat taller, and has a higher oil content.
It has been released by Ohio, Indiana, Illinois, Wisconsin,
Iowa, Minnesota, Nebraska and South Dakota. This variety
should replace Richland in commercial production.
“The Monroe variety is from a cross between Mukden
and Mandarin and has been released particularly as an early
variety to precede winter wheat in Northern Ohio. It is
between the two parents in maturity” (Continued). Address:
Secretary to the Conference, Agronomist, Forage Crops &
Diseases, U.S.D.A., Beltsville, Maryland.
2109. Galston, Arthur W. 1949. Transmission of the floral
stimulus in soybean. Botanical Gazette 110(3):495-501.
March. [31 ref]
• Summary: “Summary: 1. If Biloxi, Peking, Agate, and
Batorawka soybeans are grown under a 17-hour photoperiod,
the former two will remain vegetative, whereas the latter two
will initiate floral primordia.
“2. If single Agate or Batorawka leaves are grafted onto
Peking or Biloxi receptors previously maintained vegetative
by a 17-hour photoperiod, the receptors will be induced to
flower.
“3. The floral stimulus [florigen] is incapable of passing
from donor leaf to receptor petiole if the donor petiole is
scalded.
“4. The floral stimulus is incapable of traversing a
1-mm. water gap between donor leaf and receptor petiole.”
Note: “This work is part of a doctoral dissertation
submitted at the Univ. of Illinois in 1943 in partial fulfillment
of the requirements for the Ph.D. degree.” Address:
Kerckhoff Laboratories of Biology, California Inst. of
Technology, Pasadena, California.
2110. Soybean Digest. 1949. Seed directory (Ad). March. p.
55.
• Summary: Soybean seedsmen and seed companies
are listed alphabetically by state (and within each state
alphabetically by city) in the following states: Arkansas,
Illinois, Indiana, Iowa, Kansas, Minnesota, Missouri, North
Carolina, Ohio, and Wisconsin. For each listing is given the
amount and varieties of seed available, and whether certified
or uncertified. Most of the entries are for individual farmers.

More than half the listings are from sources in Illinois.
Companies include: Robert L. Dortch Seed Farms, Scott,
Arkansas, selling Grade A certified Dortchsoy 2, Dortchsoy
7, Dortchsoy 31. Strayer Seed Farms, Hudson, Iowa, selling
Bansei and Lincoln.
Varieties include (* = most or all are certified): Bansei,
Bavender, Dortchsoy (2, 7, and 31), Earlyana*, Flambeau*,
Hawkeye* (by far the most popular variety listed), Hong
Kong*, Lincoln*, Loredo [Laredo], Manchu, Ogden, Ottawa
Mandarin, Richland*, Rickard Korean, Roanoke, Viking.
2111. Large, Alix. 1949. Le soja dans l’alimentation
Hatienne [The soybean in the Haitian diet]. Revue
Internationale du Soja 9(51):37. [Fre]
• Summary: “The trials conducted at the Section of
Horticulture and Agronomy have revealed that certain
varieties of soya [Seminole, and Venezuela] are perfectly
adapted to the Haitian ecology. This conclusion refutes the
assertion often set forth that the tropics are not suited for the
exploitation of this legume. While waiting for the industrial
utilization of the plant, it is in our highest interest to use
the recommended varieties starting now. We have already
confirmed their adaptation to our climate. Other than their
great potential for forage, they can be planted during the
summer season when all other legumes and many other
legumes are under attack from stink bugs (punaises). Their
hardiness is combined with their remarkable prolificness, for
in bad seasons we have obtained yields of 3,000 lb/ha (1,364
kg/ha). If their low oil content (15-17% in our laboratory)
does not designate them as an oil source, their high protein
content (35%) recommends them especially in the Haitian
diet...
“When soaked overnight in fresh water then boiled for
3-4 hours, they were edible. When soaked in salted water,
the cooking took less time the following day, especially if
some bicarbonate was added. The seeds do not become soft
and form a sauce like most other legumes, but they can easily
be prepared with rice or corn. They had a nutty aftertaste,
but were rather agreeable to eat. Most of the workers and
the employees of my Section have eaten them and found
them to taste rather good. Granted, the difficulty of cooking
them won’t satisfy the delicate palate of city dwellers, who
have easy access to the other legumes that they are used
to enjoying. But the poor of the plains, who often undergo
terrible famine and whose diet is deficient in protein and fat
would be very happy to find soya in difficult times...
“Soya, with its combination of 35% protein and 15%
fat, seems to us ideal to balance and complement the
peasant diet, and possibly the diet of all Haitians. If so many
countries are already using this legume (fève), why can’t
we do the same. It is used to prepare soups, boiled in water,
made into a souffle, a salad, etc. We could do the same thing.
Note: This is the earliest document seen (Dec. 2008)
concerning soybeans in Haiti, or the cultivation of soybeans
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in Haiti. This document contains the earliest date seen for
soybeans in Haiti, or the cultivation of soybeans in Haiti
(1949). The source of these soybeans is unknown. Address:
Chef de la Section d’Horticulture et d’Agronomie de Port au
Prince.
2112. Owen, C.W. 1949. New Canadian variety [of soybean–
Harly]. Soybean Digest. June. p. 8.
• Summary: The new soybean variety, Harly, was bred at
the Dominion Experimental Station, Harrow [Ontario], and
accepted for registration by the Canadian Seed Growers’
Association. It originated from a selected segregate in a cross
between Mandarin and A.K. (Harrow). It is 6 to 15 days
earlier than both parents, superior to Mandarin in yield, and
stands 12 inches higher. Its height and stem strength make it
suitable for harvesting with a combine.
Only a small amount of Harly seed was available for
planting in 1948, but enough should be available in 1949 to
produce sufficient acreage. A photo shows a man standing in
a field of Harly soybeans. Address: Asst., forage crops, Dep.
of Agriculture Experiment Station, Harrow, Ontario.
2113. Parker, M.W.; Borthwick, H.A. 1949. Growth and
composition of Biloxi soybean grown in a controlled
environment with radiation from different carbon-arc
sources. Plant Physiology 24(3):345-58. July. [10 ref]
• Summary: Sunshine is the best kind of light for growing
many types of plants. Address: Plant Industry Station,
Beltsville, Maryland.
2114. Morse, W.J.; Cartter, J.L.; Williams, L.F. 1949.
Soybeans: Culture and varieties. Farmers’ Bulletin (USDA)
No. 1520 (Revised ed.). 38 p. Aug. Revision of 1927 and
1939 editions.
• Summary: Contents: History. Description. Distribution and
production. Climatic adaptations. Varieties. Description of
varieties. Improved varieties. Soil preferences. Soil erosion.
Preparation of seedbed. Fertilizers and lime. Inoculation.
Time of seeding. Methods of seeding. Rate of seeding. Depth
of seeding. Cultivation. Soybeans in rotations. Soybeans
in mixtures: Soybeans and corn, cowpeas, Sudan grass,
millet, sorghum. Insect enemies of soybeans: Grasshoppers,
velvetbean caterpillar, leafhoppers, blister beetles, bean
beetles, Japanese beetles, other beetle enemies, army
worms and other caterpillars, chinch bugs. Diseases of the
soybeans. Other enemies of soy beans (rabbits, pigeons, deer,
woodchucks).
The section on “History,” states (p. 2): “Since 1890 most
of our agricultural experiment stations have experimented
with soybeans, and many bulletins treating of various phases
of the crop have been published. In 1898, the United States
Department of Agriculture began the introduction of a large
number of soybeans from Asiatic countries. Since that time
the acreage of soybeans has increased nearly three-hundred-

fold–from less than 50,000 acres in 1907 to 12,427,000
acres in 1946. Increase of acreage and production has been
closely correlated with the introduction of varieties and
their improvement through selection. Remarkable progress
has been made in the last few years in developing food and
industrial uses.”
The section on “Varieties” (p. 5-7) states: “Soybean
varieties have been classified as early or late, depending on
when they ripen under the latitude and climatic conditions
at the location where they are grown. Another means of
expressing maturity that is coming into general use among
plant breeders is a classification according to the relative
maturity groups. The varieties being grown in the United
States have been divided into nine maturity groups (0
through VIII), group 0 and I being adapted to the northern
part of the country. The succeeding groups are adapted
further south, group VIII being grown in the Gulf-coast
region. A map of the United States (fig. 3) shows the
areas “where varieties in each of the soybean maturity
classification groups are adapted as a full-season crop.
A full-page chart (p. 7) shows the varieties in each of
the 9 maturity groups. Within most groups, the varieties
are divided into commercial, forage, and vegetable, and the
vegetable group is further divided into “green bean” and
“mature bean.” Group 0: Commercial–Capital, Flambeau,
Goldsoy, Kabott, Minsoy, Montreal Manchu, Norsoy,
Pagoda, Pridesoy. Green vegetable–Agate, Sac, Sioux.
Group I: Commercial–Blackhawk, Cayuga, Habaro, Manchu
3, Manchu 606, Manchukota, Mandarin, Mandarin (Ottawa),
Mandarin 507, Monroe, Ontario, Wisconsin Black. Forage–
Cayuga, Wisconsin Black. Green vegetable–Green Giant,
Hidatsa.
Group II: Commercial–Bavender Special, Earlyana,
Granger, Harman, Hawkeye, Mandell, Mingo, Mukden,
Richland, Seneca. Vegetable: Green bean–Bansei, Etum,
Hakote, Jogun, Kanro, Kanum, Mendota, Sato, Sousei.
Vegetable: Mature bean–Bansei, Etum, Jogun, Kanro,
Kanum, Mendota, Sousei. Group III: Commercial–Adams,
Chief, Dunfield, Illini, Lincoln, Manchu, Pennsoy, Scioto,
Viking. Vegetable: Green bean–Chusei, Hokkaido, Kura,
Tastee, Willomi, Wolverine. Vegetable: Mature bean–Chusei,
Hokkaido, Willomi, Wolverine.
Group IV: Commercial–Boone, Gibson, Hongkong,
Macoupin, Mansoy, Midwest, Morse, Mount Carmel, Patoka,
Wabash. Forage–Ebony, Kingwa, Norredo, Peking, Virginia,
Wilson. Vegetable: Green bean–Aoda, Chame, Emperor,
Funk Delicious, Imperial. Vegetable: Mature bean–Emperor,
Funk Delicious, Imperial.
Group V: Commercial–Haberlandt, Herman,
Hollybrook, S100. Vegetable: Green bean–Easycook, Hahto,
Higan. Vegetable: Mature bean–Easycook, Higan.
Group VI: Commercial–Arkan, Arksoy, Arksoy 2913,
Armredo, Delsoy, Dortchsoy 2, Magnolia, Mamredo, Ogden,
Ralsoy, Rose Non Pop. Forage–Laredo. Vegetable: Green
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bean–Rokusun, Delsoy. Vegetable: Mature bean–Rokusun,
Delsoy.
Group VII: Commercial–Charlee, Clemson, C.N.S.
(Clemson Nonshattering), Georgian, Hayseed, Mammoth
Brown, Mammoth Yellow, Missoy, Monetta, Palmetto,
Roanoke, Tennessee Non Pop, Tokyo, Volstate, Woods
Yellow, Yelredo.
Group VIII: Commercial–Acadian, Arisoy, Creole,
Delsta, LZ, Mamloxi, Mamotan, Nanking, Pelican,
Seminole, Yelnando. Forage–Avoyelles, Biloxi, Creole,
Gatan, Otootan. Forage–Avoyelles, Biloxi, Creole, Gatan.
Otootan. Vegetable: Green bean–Cherokee, Nanda,
Seminole. Vegetable: Mature bean–Nanda, Seminole.
Description of varieties: Each of the varieties listed
above is described here in detail in alphabetical order.
The following synonyms are also included: Black Beauty
(Same as Ebony). Brown Otootan (Same as Tanner). Early
Green (Same as Medium Green). Early Indiana Laredo
(Same as Norredo). Early Laredo (Same as Norredo). Early
Mandarin (Same as Mandarin). Early Virginia Brown (Same
as Virginia). Early Wilson (Same as Wilson). Early Wilson
Black (Same as Wilson). Early Wisconsin Black (Same
as Wisconsin). Early Woods Yellow (Same as Arksoy).
Early Yellow (Same as Ito San). Edsoy (Renamed Delsoy).
Giant Brown (Same as Mammoth Brown). Green (Same
as Medium Green). Guelph (Same as Medium Green).
Hollybrook Early (Same as Midwest). Illinois VC-VT (Same
as Ilsoy). Indiana Hollybrook (Same as Midwest). Japan
Pea (Same as Ito San). Large Brown (Same as Mammoth
Brown). Large Yellow (Same as Mammoth Yellow).
Late (Same as Mammoth Yellow). Late Yellow (Same as
Mammoth Yellow). McClave (Same as Midwest). Mammoth
(Same as Mammoth Yellow). Manchuria (Same as Pinpu).
Medium Early Green (Same as Medium Green). Medium
Early Yellow (Same as Ito San). Medium Yellow (Same as
Midwest). Mongol (Same as Midwest). Northern Hollybrook
(Same as Midwest). Ohio 9035 (Same as Hamilton). Purredo
(Same as Norredo). Red Otootan (Same as Tanner). Red
Tanner (Same as Tanner). Roosevelt (Same as Midwest).
Sable (Same as Peking). Shanghai (Same as Tarheel Black).
Southern (Same as Mammoth Yellow). Southern Medium
Green (Same as Tokyo). Tarheel (Same as Tarheel Black).
Tarheel Brown (Same as Mammoth Brown). Vanderburg
Black (Same as Norredo). Virginia Brown (Same as
Virginia). Virginia Early Brown (Same as Virginia). Wilson
Black (Same as Wilson). Wilson Early Black (Same as
Wilson). Wisconsin Early Black (Same as Wisconsin Black).
Yellow (Same as Mammoth Yellow).
Footnote (p. 8): The following varieties of soybeans do
not appear in the present publication as they are no longer
handled by growers and seedsmen and have been superseded
by improved varieties: A.K., Aksarben, Arlington, Austin,
Black Eyebrow, Chernie, Chestnut, Chiquita, Columbia,
Delnoshat, Dixie, Early Brown, Elton, Fuji, George

Washington, Goku, Goshen Prolific, Hamilton, Harbinsoy,
Hiro, Hoosier, Hurrelbrink, Ilsoy, Ito San, Jet, Lexington,
Medium Green, Merko, Mikado, Ogemaw, Old Dominion,
Oloxi, Osaya, Ozark, Pee Dee, Pine Dell Perfection, Pinpu,
Shiro, Sooty, Southern Green, Southern Prolific, Soysota,
Suru, Tarheel Black, Toku, Waseda, Wea, White Biloxi,
Wilson-Five, and Yokoten.
Note: The term “maturity group” was first used in
1936 by L.E. Kirk, but with a somewhat different meaning
than it now has. This is the 2nd earliest document seen
(June 2009) that uses the term “maturity group” in the
sense that has come to be widely used since 1946, and
the earliest document seen (June 2009) that discusses
the concept in detail. Address: 1. Principal Agronomist;
2. Senior Agronomist; 3. Assoc. Agronomist. All: Div.
of Forage Crops and Diseases, Bureau of Plant Industry,
Soils, and Agricultural Engineering, Agricultural Research
Administration [USDA].
2115. Owen, C.W. 1949. Soybeans in Ontario. Soybean
Digest. Sept. p. 56-57.
• Summary: A good history and overview. “A brief
description of our Dominion Experimental Farm Service
might be of interest to you. For 63 years, since 1886,
this service has conducted a comprehensive program of
agricultural research, carried to the point of direct farm
application and aimed at maintaining Canadian agriculture at
the highest possible-levels of productivity and efficiency.
“At present, this service comprises some 29
experimental farms and stations, 12 substations. 52
district substations, 155 illustration stations and 9 branch
laboratories. These units are distributed across Canada in
districts where useful research work may be accomplished.
“The headquarters of the service are located at the
Central Experimental Farm at Ottawa, Ontario. Within the
service the many phases of agriculture are considered under
divisions such as animal husbandry, field husbandry, cereals,
forage crops, horticulture, poultry, bees. etc.
“In addition to the Central Farm at Ottawa, two other
stations are located in the province of Ontario, one in the
north at Kapuskasing, and one in the southwest at Harrow.
Other institutions conducting soybean investigational work
are the Ontario Agricultural College at Guelph and the
Provincial Experimental Farm at Ridgetown.
“In the geography of the province of Ontario, you
will be familiar with the peninsula which extends in a
southwesterly direction towards your Michigan-Indiana state
line. This peninsula is bounded on the north by Georgian
Bay, on the west by Lake Huron, the St. Clair River, Lake
St. Clair and the Detroit River and on the south by Lake
Erie. As the tip of the peninsula is approached, the length
of growing season naturally becomes longer until finally in
Essex County, at the extremity, we find the longest growing
season in the most southerly part of Canada. The station to
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which I am attached is located at Harrow in Essex County,
some 25 miles south of the cities of Windsor and Detroit.
To illustrate our seasonal conditions at Harrow, the 29-year
average shows a frost free period of 159 days, a rainfall of
26.56 inches and total sunshine of 2024.7 hours.
“Soy District: The soybean district in Ontario naturally
spreads out from the longest season area in Essex and the
county of Kent, which adjoins Essex. These two counties
grow more than 70 percent of the present total acreage
while the three neighboring counties of Elgin, Lambton and
Middlesex, are the other large producing counties. Through
the development of early maturing varieties, which work
is being conducted by the Central Farm at Ottawa, and the
efforts of commercial soybean processors, other sections
of the province are being interested in the production of
soybeans and much remains to be done in this direction.
“At the time soybean experimental work was started
at Harrow in 1924 and at Ottawa in 1928, little interest was
shown by farmers in this crop. Varietal and cultural tests
together with some plant selection work comprised the early
efforts with soybeans. This resulted in the production of
two varieties A.K. (Harrow) and Mandarin (Ottawa) which
are still being used by the growers. Plant improvement by
hybridization began at Harrow in 1931 and at about a similar
date at Ottawa. At this time, no other similar work was
being conducted in Canada and, largely through the results
of these early years of testing and varietal improvement, the
rapid expansion of soybean growing was made possible at
a time when the qualities peculiar to soybeans were vitally
important.
“The expansion of acreage devoted to soybeans in
Ontario took place quite rapidly. Previous to 1941 this figure
was fairly constant at 8,000 to 10,000 acres per year. The
succeeding years’ acreages and production will illustrate the
rapid development of this crop.”
A table shows Ontario soybean acreage and production
from 1941 to 1949 (estimate). During this period acreage
grew to 120,000 from 10,900 and production increased to
2,250,000 bushels from 216,000.
“From these figures it will be noted that during the
2 years 1942 and 1948, great acreage increases were
experienced with the present season having the largest
acreage to date. Factors contributing to this expansion
were the demand for proteins and vegetable oils during the
war years and the low labor requirements of soybeans at
a time when labor was scare. The establishment of a large
processing plant created the demand for soybeans and a
promotional campaign conducted by this company inspired
many farmers to plant soybeans for the first time. I believe
that most of these farmers are still growing soybeans, many
with increased acreage, and many new growers are being
added each year.
“With the greatest percentage of the present acreage
concentrated in the counties of Essex and Kent, future

development of new acreage will be influenced by the
production of new varieties suitable to districts having
shorter growing seasons. With this in mind, the breeding
program at Harrow has been directed along lines to serve
these districts as well as our immediate locality.
“While this station is located in the longest season
district, much of the material coming from the breeding work
is of an earlier maturing type. These new strains are tested at
Harrow and the most promising are then included in a series
of small tests located with interested growers, and extending
from Essex County eastward to Norfolk County, some 170
miles distant.
“While these tests are necessarily small, they have been
located in promising soybean growing districts and have
been valuable aids in the release of two varieties Harman
and Harly. The Harman variety, released in 1944, occupies a
considerable amount of the acreage in its adapted area. The
Harly variety, released in 1948, is expected to fill a need in
sections of the district requiring an earlier maturing variety.
Seed of this variety is still being multiplied; about 75 acres
being grown this year.
“Over the years in which variety tests have been
conducted at Harrow a number of U.S. productions have
been included. While many of these were found to be
unadapted to our conditions some are being used at present.
A survey of the proportional use of varieties in the main
section of our soybean belt shows the following distribution
this year:”
Harman (25% of total), Lincoln (20%), A.K. (Harrow,
15%), Mandarin (15%), Earlyana (10%), Capital (5%),
Hawkeye (5%), Others (5%).
“While your varieties Earlyana and Hawkeye will
mature over a considerable Portion of our district the Lincoln
variety must be confined to reasonably early planting in the
longest season sections. At this station we feel that Lincoln is
a trifle hazardous for use but a considerable amount is being
grown even though immature seed with consequently low
germination has been harvested in some years. In the shorter
season sections of the district we find a larger proportion of
the Mandarin, Capital and Earlyana varieties with our newly
released Harly coming into production at present.
The rest of the article is about “Variety of soils.”
A portrait photo shows C.W. Owen. Address: Asst.
Forage Crops, Dep. of Agriculture Experiment Station,
Harrow, Ontario, Canada.
2116. Soybean Digest. 1949. Honorary life members
[American Soybean Assoc.]: Keller E. Beeson, Jacob Hartz
Sr., E.F. (“Soybean”) Johnson. Sept. p. 36, 85, 86.
• Summary: Keller E. Beeson, extension agronomist at
Purdue University and former president of ASA, was
born on March 18, 1894 at Columbia City, Indiana. Now
deceased, he had been an extension agronomist at Purdue
beginning in 1924. He cooperated with the railroads in
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running the educational “Soybean Special” trains through
Indiana. Before the days of the Soybean Digest, Mr. Beeson
pioneered the preparation of the printed report of the annual
meeting, which was ready for distribution at the meeting. He
also started the mimeographed circular letters that went out
at intervals to the membership. These were forerunners of the
Digest.
“Jacob Hartz, Sr., Arkansas farm and seed leader, and
onetime president of ASA, was born at Racine, Wisconsin,
on April 4, 1888 the son of German immigrants. He was one
of eight children. Because of his father’s poor health he was
forced to leave school after completing the eighth grade.
“At the age of 20 he went to work as a traveling
salesman for the P & O Plow Co. and spent several years in
Arkansas.
“In 1917 Mr. Hartz moved to Wheatley, Arkansas,
and went into the hardware business. In 1924, he moved to
Stuttgart, Arkansas, his present home. There he joined his
father and A.R. Thorell in the Hartz-Thorell Supply Co.
which grew and prospered and became the leading farm
machinery business in the state.
“It was early in this business that Mr. Hartz became
interested in soybeans and started on the journey that was
to make him one of the soybean pioneers and leaders of the
South. Hartz was looking for a soil building crop to save the
rice farmers of the Grand Prairie section of Arkansas who
were driving themselves to ruin with a one-crop program
of rice. Rice takes a tremendous amount of nitrogen from
the soil and nothing was being done to replace this needed
element.
“In conjunction with the Peoples National Bank of
Stuttgart [in about 1925] the Hartz-Thorell Co. bought 25
bushels of Laredo soybeans. These beans were put out with
key farmers over the Grand Prairie in small quantities and
were planted on land that had been in rice the previous year.
When the beneficial results that followed were noted [the
rice farmers used the soybeans as a hay crop], a never ending
search for the most suitable varieties was begun. Mr. Hartz
and his partner soon found themselves in the seed business

[starting about 1926] where the former has remained ever
since.
“Mr. Hartz had a manifold job, the chief of which
his boys have always referred to as ‘Pop’s Preaching the
Soybean Gospel’ to farmers and agricultural leaders in
Arkansas and the South. In their contacts and travels many
years later they are continually running into men who
say that Mr. Hartz started them in the soybean business.
He found a market for the farmer’s bean crop and was
instrumental in having favorable freight rates established for
soybeans and other Arkansas farm products.
“In 1936 the Hartz-Thorell Supply Co. designed and
constructed what remains the most modern and efficient seed
cleaning processing plant in the South. “The Hartz-Thorell
partnership was dissolved in June, 1942. Mr. Hartz and his
two older sons, B.J. and Jake, Jr., acquired the seed end of
the business which they operate under the title Jacob Hartz
Seed Co.
“Mr. Hartz worked diligently in several seed
organizations such as the Arkansas Seed Growers
Association, the Arkansas Seed Dealers’ Association, and the
Southern Seedsmen Association. He was elected president
of the first two and first vice-president of the third, a Southwide seed dealers association. In all of the organizations
he has fostered the soybean and guided its progress. He
served many years on the Arkansas State Plant Board. In this
capacity he helped in the first certification of soybean seed in
the state.
“There is one other organization that he has helped to
build, one that is dear to his heart, the American Soybean
Association. He was elected the first Southern director and
has served in that capacity until the present. He is a former
vice president of the Association.
“The above are some of the things that long ago
earned for Mr. Hartz the deserved title of ‘Soybean King of
Arkansas.’”
“E.F. Johnson, affectionately known as ‘Soybean’ by
an entire industry, ha been a real pioneer and has made a
contribution both as a grower and processor. He was born at
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Stryker, Ohio, 59 years ago [ca. Oct. 1889]. He received his
education at the University of Indiana, Purdue University,
and Ohio State University. He started his first soybean plots
in the spring of 1912 and has been a grower ever since. At
present, he is a producer of edible varieties. He was a teacher
of extension work for 7 years and an assistant professor for
2 years. For a time he was agricultural director for the Soo
Line. He is now affiliated with the Delphos Grain & Soya
Products Co., Inc., at Delphos, Ohio. He served as president
of both the American Soybean Association and the National
Soybean Processors Association, and as treasurer of the latter
organization. He has been actively interested in the National
Farm Chemurgic Council since its inception. Mr. Johnson
has always been very active in the work of the American
Soybean Association, serving on programs and committees.
One of the early annual meetings of the Association was
held on his farm. He was one of those whose efforts and
encouragement brought about the founding of the Soybean
Digest.”
Photos show: (1-3) Individual portraits of Keller Beeson,
Jacob Hartz, Sr., and E.F. Johnson. (4) Three U.S. Regional
Soybean Laboratory agronomists at the ASA convention:
Dr. Lewis Saboe, Columbus, Ohio; Leonard F. Williams,
Urbana, Illinois; Albert H. Probst, Lafayette, Indiana.
Note 1. Concerning E.F. “Soybean” Johnson: There are
many published lists of the presidents, officers, and directors
of the American Soybean Association (ASA). E.F. Johnson
is never listed as a president, or as an officer, or as a director
of the ASA. In 1937-38 he was elected president, chairman
of the executive committee, and chairman of the statistical
committee of the National Soybean Processors Association
(NSPA). Strangely enough, one E.C. Johnson of Stryker,
Ohio (the same small town in which E.F. Johnson was born
and raised and lived until the 1930s) was vice-president of
the ASA in 1924 and 1925, yet several extensive searches by
experts in Stryker, Ohio, can find no evidence that a person
named E.C. Johnson ever lived in Stryker (See 1999 letter
from Jane Anderson of Stryker). Her theory is that E.F. and
E.C. were one and the same person.
Note 2. This is the earliest article seen that mentions the
Delphos Grain & Soya Products Co.
2117. Johnson, E.F. “Soybean”. 1949. History and
accomplishments of the American Soybean Association.
Soybean Digest. Nov. p. 28, 30-31.
• Summary: This article is from a talk before Ohio soybean
producers. “The American Soybean Association was
organized in the fall of 1920 at a meeting of some 600
soybean enthusiasts at Taylor Fouts Farms at Camden,
Indiana. The 1921 meeting was held on Riegel–The Meharry
Farms at Tolono, Illinois.
“In this same year a sectional meeting was held in
Williams County, Ohio, on my farm. This was the first
soybean meeting for demonstration of farm practices for

growing soybeans ever held in Ohio. Many of you may recall
this meeting. That was back in the days when the Ito San was
still a base variety, and Manchu, Black Eyebrow, Medium
Green, Peking, Elton and A.K. were major varieties.
“For many years the Association existed mainly through
the untiring efforts of W.J. Morse of the USDA.” Now
rightfully recognized as the ‘daddy’ of soybean production
and promotion in America, he was ably assisted by many
other university agronomists. “In this honor roll must appear
such names as W.L. Burlison and J.C. Hackleman of Illinois,
Keller Beeson of Purdue [Indiana], Hanger and Parks
of Ohio State, Hughes and Dyas of Iowa, and Briggs of
Wisconsin.
“The early problems of the Association were mainly
varieties, adaptation of existing machinery to growing the
crop, and harvesting and threshing. Most of the harvested
crop moved for seed, partly for emergency hay crops, partly
for silage, and partly to new growers interested in the crop.
“For 18 years, the officers of the Association were
agronomists from various universities in the Cornbelt. The
presidency was usually extended to the ranking soybean
professor in the state where the next annual meeting would
beheld. A review of the papers presented at many of these
meetings gives one a clear insight into what were then the
problems of the soybean grower.
“Every year one or more papers were presented on the
use of soybean oil. Could it be used in paint? Would it work
in food products? How did soybean oil meal compare with
other proteins as a feed for hogs, cattle, sheep and chickens?
Frequent papers appeared questioning the possible expansion
of the soybean crop. Even I in 194O wondered if the
anticipated crop of 110 million bushels of soybeans could be
successfully marketed.
“It is conceded today that the activities of your
Association had much to do with the adaptation of the large
combine to soybeans. All of us today realize that without the
adaptation of the combine, the soybean industry as we know
it could not have existed...
“The 1940 annual meeting of the Association held at
Dearborn, Michigan, as guests of Henry Ford, was perhaps
the most significant of all meetings of the Association to that
date. As I read the published report printed after the meeting,
I find in rather small print two significant statements. ‘Two
definite suggestions were made to by developed by the board
of directors, namely that the Association make plans to
employ an executive secretary, and that a soybean periodical
be published as an official organ of the Association.’ That,
my friends, marks the official birth of Geo. Strayer, and the
Soybean Digest, as far as the American Soybean Association
is concerned.
“The policy of having a university agronomist serve
as chief officer of the Association had been abandoned
the previous year. Much of the reorganization and solid
foundation built was due to the able leadership of Glen
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McIlroy who served as president for 3 consecutive years
during this period. Since 1940 the American Soybean
Association has driven ahead day after day for those things
that were best not only for the soybean grower, but for the
soybean user and the nation as well. The only reason it has
not done more is due to lack of enough membership of active
interested growers, and lack of finances to meet an ever
increasing demand on its activities.
“The past relationship of the growers’ association to the
soybean processors has always been one of mutual interest
and concern over vital problems of each group. For years
the Association has taken the leadership in working out a
more orderly marketing of soybeans. Like any new crop,
growers expanded their acreage, with no thought of a similar
expansion of storage facilities. During World War II, 90
percent of the soybeans moved direct to processors at harvest
time. Your Association recognized the tremendous burden
such marketing gave the processors.
“The largest field of your Association activities has
been in the legislative field. The officers have been alert to
every congressional move that would reduce the market for
soybeans or the resulting products, and in turn would have its
effect on prices paid to growers.
“The first gigantic problem that faced the Association
was the threatened repeal of the reciprocal trade agreement
over the stubborn determination of Secretary of State Hull.
A fats and oils council was formed largely through the
efforts of the soybean and cotton associations. McIlroy and
Wing spent about 2 weeks in Washington [DC] as official
representatives of the Soybean Association. For the first time
in farming history the dairy associations and all the livestock
associations joined in a protest against lowering duties on
foreign fats and oils. Although your Association did not win
a complete victory, they were able to save a portion of the
things demanded which have meant millions of additional
dollars to every producer of oil or fat in the United States.
“During the last 2 years your Association’s activities
have been correctly directed against the margarine taxes
levied by federal and state laws.
“With the exception of the years we were engaged in
World War I and II and a short postwar period, foreign fats
and oils have been the largest single factor in determining
the price of fats and oils in the United States. To better
understand the seriousness of this importation, it is necessary
to understand that these imports include two types of
products. The most important group included those fats and
oils that are the products of natural flora of the country from
which they originate.”
A photo shows E.F. Johnson standing in the office of
Delphos Grain and Soya Products Co. Address: Delphos
Grain and Soya Products Co., Delphos, Ohio.
2118. Dominion Experimental Farm, Progress Report
(Nappan, Nova Scotia). 1949. 66 p. For the years 1937-1947.

• Summary: The section titled “Forage Crops” (p. 43-49) has
one subsection on “Annual Crops for Hay” which mentions
soybeans in passing on p. 48. Another subsection titled
“Soybeans for Seed” (p. 49) states: Of the numerous varieties
and strains tested, Manitoba Brown has the most satisfactory
maturity and is a good yielder. Most of the higher yielding
varieties, such as Mandarin and Kabott, are in danger” of
being killed by frost before maturing.
The section on “Active Projects” (p. 65) at Nappan on
31 Dec. 1947 has a subsection on “Forage Plants” (p. 66);
one of these is “Soybeans–Variety test for seed (Ag. 181).”
Address: Nappan, Nova Scotia, Canada.
2119. Hilton, S.A. 1949. Dominion Experimental Station,
Fredericton, N.B.: Progress report 1937-1947. Fredericton,
New Brunswick, Canada: Canada, Department of
Agriculture, Experimental Farms Service. 101 p. For the
years 1937-1947.
• Summary: Soybeans are mentioned in the section titled
“Forage crops” (p. 31-39) under the heading “Soybeans for
Seed” (p. 34-35). “Soybeans have been grown at the Station
each year since 1928. In these twenty years, early varieties
such as Manitoba Brown and Pagoda have invariably ripened
and produced good quality beans. Some years, medium
early varieties such as Mandarin have ripened satisfactorily
but other years early frost before the beans become nearly
mature affected the quality and, to a lesser extent, the yield
of beans.
“Soybeans are not injured by late spring frost but there
is no advantage in sowing extremely early. They germinate
slowly and make very slow growth in cool weather. Also,
weeds are more likely to be troublesome if the seeding is
done before the last week in May.
“In the eleven-year period, 1936-1946 inclusive, the
average date of seeding was May 29. Manitoba Brown, the
earliest soybean variety tested at this Station, has ripened
in an average of 115 days or about September 20, which is
seven days earlier than the average date of the first frost.
Pagoda, the next earliest variety has ripened in an average of
120 days or about September 25. However, the two named
varieties with the highest average yield for these eleven
years, Kabott and Mandarin have required an average of
127 and 138 days, respectively, to mature. Soybeans are less
susceptible to frost than field beans. Light frosts in the fall,
when they are nearly mature, have little effect on the plants.
Nevertheless, occasionally the quality of the Kabott beans,
and more frequently, both the quality of the beans and the
yield of Mandarin have been lowered by frosts occurring
before the beans become sufficiently mature.
“Therefore, except for a few favoured localities, the
relatively short growing season and the cool summer in this
province do not favour the profitable production of a seed
crop of soybeans. Variety testing is being continued.
“During the last twelve years, over one hundred
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unnamed selections of soybeans from the Division of
Forage Plants have been tested at this Station. Two of these
selections–Kabott and Pagoda are now named. The 1947
yields were abnormally high because of location. Therefore,
the yields for that year are not included, but the average
yields for the eleven-year period, 1936-1946, of the four
named varieties grown all these years, are given in Table
21. A description of the varieties tested will be supplied on
request.” The top yielding variety was Kabott (26.4 bushels/
acre; 129 days), followed by Mandarin (26.3; 138 days),
Pagoda (25.8; 120 days), and Manitoba Brown (24.5; 115
days). Table 21 also gives the average plant height for each
of the 4 varieties.
Soybeans are also mentioned in the section titled
“Active projects” (p. 99-100) under the heading “Forage–Ag.
181 Soybeans–variety test for forage and seed” (p. 100).
On the front cover is an aerial photo of the experimental
station at Fredericton, N.B.
Note: This document contains the earliest date seen for
soybeans in New Brunswick, or the cultivation of soybeans
in New Brunswick (1928). The source of these soybeans was
probably the Central Experimental Farm, Ottawa, Ontario,
Canada. Address: B.S.A., M.Sc. (Agr.), Superintendent,
Dominion Experimental Farm, Fredericton, New Brunswick,
Canada.
2120. Hurwitz, S.; Volcani, R.; Goldin, E. 1949. Matconet
hachomer hayavesh b’tzimchay hamispoh hayarok [Dry
matter content in green fodder]. Tel Aviv, Israel: Sifriat
Hasadeh (Hassadeh). [Heb]*
• Summary: “Introduction of Soybean into Israel and its
Problems” (Hurwitz and Goldin, 1950, p. 73) contains the
following in Hebrew: Table 19 (titled ‘Dry matter content
of soybean plants’) gives test data from experiments
conducted in 1941 concerning the dry matter only. It can
be said that at certain ages one can see in the dry matter a
pattern to evaluate the quality of the green matter. Among
the external factors that influence the composition of the
dry matter, the soil moisture and the last watering time
are the most important. Across the top of Table 19 are dry
matter content (%), growing period (days), interval after last
watering (days), and date of sampling. Figures are given
for two soybean varieties (Jaune Grain, and Biloxi), each
at 3 different plant development stages: budding, partial
blossoming, and full blossoming leaf shedding. The dry
matter content of the soybean plants was highest (26.3% and
25.9%) for the two varieties at the last stage. For Jaune Grain
this was a growing period of 78 days, and for Biloxi 94 days.
Note 1. This is the earliest document seen (June 2007)
concerning soybeans in Israel (after the nation was created
in 1948), or the cultivation of soybeans in Israel. But a
1936 document by the International Institute of Agriculture
(Kaltenbach and Legros) discusses soybeans in the country
when it was named Palestine. Note 2. In the Hebrew citation,

the date of publication of this work appears to be 1942, i.e.
5709 in the Hebrew calendar. Address: Israel.
2121. INEAC. 1949. [Soybeans]. Institut National pour
l’Etude Agronomique du Congo Belge, Rapport Annuel
(INEAC) 290 p. For the year (l’exercice) 1948. See p. 11213, 166-67, 277, 285. [Fre]
• Summary: The Congo Belge (Belgian Congo), formerly
Zaire, is today (Nov. 2007) named “Congo”–formally
“Democratic Republic of the Congo.”
In the Section of Agronomic Research (p. 81+), in the
subsection on Division of Food Plants (Plantes Vivrières)
(p. 102) is a longer subsection on soybeans (p. 112-13,
Soja hispida) which crosses / hybridization and selection.
A table shows the results of three trials each comparing 5
soybean varieties. For each is given: Variety name, duration
of vegetation (in days) and yield. For 1947 1st season, the
variety E. 8 gave the highest yield of 1,066 kg/ha. For 1947
2nd season, the variety E. 70 gave the highest yield, 1,028
kg/ha. For 1948 1st season, the variety E. 8 gave the highest
yield, 1,011 kg/ha of seeds.
In the section about the Eastern Sector, at the
Experimental Station of Nioka (p. 155+), the subsection
on soybeans (p. 166-67) has two tables showing the results
of variety trials. The first gives the average yield (in kg/
ha of seeds), for two seasons, of the best varieties: Herman
424, Otootan 396, Cocker 391, Tarruel 365, and Tokio 347.
The second shows the yield in small parcels used for seed
multiplication: Otootan 361, Mammoth 291, Haberlandt 236,
Biloxi 211. The effect of various plants spacings on yield
was also tested.
The section on the Sector of Katanga, Station of Trials at
Kiyaka (p. 269, 276+) has a subsection titled Various edible
plants (p. 285) which states that the theoretical yields of 66
varieties and lines of soybeans (Soja hispida), originating
partly from Yangambi, were poor. Except for the variety Java
3334 (1,517 kg/ha of seeds) the yields were unacceptably
low.
The section on the Stations of Ruanda-Urundi [RwandaBurundi], Station of Trials at Kisozi (p. 284+), the subsection
on Food Plants–other (p. 285) contains a table showing the
yields of 8 food plants. Soybeans gave 700 kg/ha, the lowest
of all.
At Rubona [in today’s Rwanda] (in the stations of
Ruanda-Urundi) the soybean varieties Dixie, Emperor,
Nanda, Dunfield, Easy Cook [Easycook], and Jogun gave
seed yields of 758 to 1,296 kg/ha.
Also discusses: Peanuts (Arachides), bambarra
groundnuts (Voandzou; Voandzeia subterranea), rice, maize,
and Job’s tears (coix) in this annual report.
2122. Informe de los años 1944 a 1948 del Centro Nacional
de Agronomía [Report of the work of the National Center for
Agronomy during the years 1944-1948]. 1949. San Salvador,
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El Salvador. See p. 48. [13 ref. Spa]*
• Summary: Page 48 states: From 35 introductions, 5
varieties having yellow seed were selected: Mammoth
Yellow, Acadian, Pelikan [Pelican], L.Z., and N-44-92.
Address: El Salvador.
2123. Weber, C.R.; Weiss, Martin. 1949. Soybean variety
and selection tests. Iowa Agricultural Experiment Station,
Report on Agricultural Research Part I. p. 58-61. For the
year ending June 30, 1949.
• Summary: “Relatively homozygous experimental strains
and named varieties were tested. The U.S. Regional Soybean
Laboratory Uniform Group Tests, I, II, and III, the Early
Elite Test, the Early Pedigree Selection Test and the Late
Elite Test were conducted in various parts of the state.”
Adams, a selection from Dunfield x Illini crosses, gave
slightly higher seed yields, has a higher seed oil content
and is somewhat earlier than Lincoln. It was released to
growers in southern Iowa in 1949. Adams has consistently
outperformed the standard soybean varieties grown in these
areas: Earlyana, Early Minnesota Manchu, Habaro, and
Ottawa Mandarin, in seed yield and seed oil content.
“Regional testing has made it possible to evaluate more
rapidly the performance of superior strains than would
have been possible otherwise. For example, Hawkeye was
selected, tested, increased and released for distribution in
1948 from a cross made in 1938.” Address: Ames, Iowa.
2124. Soybean Digest. 1950. Classified ad: Market Street.
Jan. p. 51.
• Summary: This section contains two ads. (1) “Wanted–
Mammoth Brown soybeans for seed. Contact Coppage Long
Gin Co., Braggadocio, Missouri.”
(2) “Wanted–Married man 35-45. At least 5 years
experience in managing soybean processing plant. Wonderful
opportunity for right party. For details write Box 319 I,
Soybean Digest, Hudson, Iowa. All replies confidential.”
2125. Roberts, I.M.; McRostie, G.P. 1950. The soybean as
a grain crop in Ontario. Ontario Department of Agriculture,
Bulletin No. 474. 19 p. Feb. Summarized in Soybean Digest,
July 1950, p. 26.
• Summary: Contents: Introduction. Where to grow
soybeans. Soybeans and the soil. Soybeans in the rotation.
Preparation of the seed bed. Depth of seeding. Time of
planting. Sow only good seed: It is sound practice to
purchase Registered or Certified seed at least once every
3-4 years, seed germinating at 85% or better should give
satisfactory field stands, try to plant seed grown the previous
year, seed should be cleaned of inert materials, weed seeds,
splits, and foreign seeds, several forms of seed protectant
dusts may be purchased for treatment against disease.
Inoculation.
Method and rates of seeding: There are many advantages

of planting soybeans in rows rather than solid (7 reasons
are given), narrower rows (down to 21 inches) give larger
soybean yields than wider rows (42, 36, 28, or 24 inches; see
the 1949 High Yield Soybean Contest for Ontario). Weeds
vs. soybeans. Weed control implements (such as rotary
hoe, finger weeder, a set or ordinary, light, spike-toothed
harrows). Methods of weed control [mechanical].
Varieties: Soybeans, like corn, vary in their “time to
maturity, use the right variety for each of Ontario’s five zones
(a table is given), later maturing varieties include (from
Zone 1 to 5) Lincoln, A.K., Harman, Hawkeye, Earlyana,
Blackhawk, Monroe, Harly, Mandarin, Capital, Goldsoy,
Flambeau, Kabott; earlier maturing varieties include
(from Zone 1 to 5) Earlyana, Blackhawk, Monroe, Harly,
Mandarin, Capital, Flambeau, Kabott, Pagoda.
Harvesting. Storage. Fertilizer.
Photos show: (1) Two boys standing in a large field of
soybeans. “The growing of soybeans is now big business
on many Ontario farms.” (2) A man holding soybean roots
that are well nodulated. (3) A large field of soybeans at the
Ontario Agricultural College where the effect of varying the
distance between is studied. (4) A tractor pulling a finger
weeder in a field of soybeans. (5) A large field of soybeans
in which the weeds have been controlled. (6) A well-podded
soybean plant growing at the end of a row.
Figures show: (1) A pair of bar charts of inoculated
vs. non-inoculated soybeans, in high- and low-fertility
soils. “Inoculation pays dividends.” (2) Bar chart showing
the effect of weed competition on soybean yields. “There
is money in weed control.” with Capital and Mandarin
varieties. (3) A map (p. 16) shows each of the soy-bean
growing counties in Ontario. The southernmost county
in Ontario is Essex, on the shores of Lake Erie. Moving
northward, we find Kent County, Elgin County, and Lambton
County.
“Few crops in the history of Ontario agriculture have
had the phenomenal increase in acreage that has been
experienced in the case of the soybean during the past
decade... It is only in the past eighteen years that the crop
was considered of sufficient importance to be recorded in
provincial agricultural statistics.
“In 1932 the acreage was recorded at 7,781. For the
succeeding nine years the acreage remained between 8,602
and 11,272. The demand for oil and protein during the
war years [World War II], coupled with a very substantial
increase in price, raised the acreage nearly four hundred
percent.” Soybean production in Ontario decreased
immediately after the war, but by 1949 it “had more than
doubled from the highest war year production. Most recent
figures for soybean production in 1949 are” about 110,000
acres.
“Until recently it was felt that soybean production was
confined to Essex and Kent Counties [the two southernmost
counties in Ontario]. Now high-yielding, early maturing

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 1034
varieties have made the greater part of old Ontario a potential
soybean area with yields and net returns comparable to
other cash crops.” (p. 3). Address: Dep. of Field Husbandry,
Ontario Agricultural College, Guelph, Ontario, Canada.
2126. U.S. Regional Soybean Laboratory. 1950. Final
list of entries. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 151. April 6. 4 p.
• Summary: “1. Capital–Selection from Strain 171 x A.K.
(Harrrow)
“2. Flambeau–Sel. from Introduction from Russia
“3. Hokien**–Sel. from Capital, Imperial Seed Co.
“4. Mandarin (Ottawa)–Sel. from Mandarin
“5. Pridesoy 57–Sel. from Pridesoy
“6. M8–Sel. from Lincoln x (Lincoln x Richland)
“7. M9–Sel. from Lincoln x (Lincoln x Richland)
“8. 0-17*–Sel. from Pagoda
“9. 0-200*–Sel. from Manchu
“10. 0-255–Sel. from Strain 171 x A.K. (Harrow)
“11. W4-2115*–Sel. from Lincoln x (Lincoln x
Richland)
“12. W5-2260–Sel. from Ontario x Richland
“13. W6S-246**–Sel. from Lincoln x Pagoda
“14. W6S-292*–Sel. from Lincoln x Seneca
“15. W6S-341–Sel. from Cayuga x Kabott
“16. W8S-1019**–Sel. from Kabott x Chief
“17. W8S-1200**–Sel. from Richland x Flambeau
“18. W8S-1460**–Sel. from Hawkeye x Flambeau
“* Entries from Preliminary Test, Group 0, 1949.
“** New entries.
“Uniform Test, Group I, 1950
“1. Blackhawk
“2. Earlyana
“3. Habaro
“4. Harly
“5. Mandarin (Ottawa)
“6. Monroe
“7. A6X-549
“8. A6K-1329**
“9. A6K-1801*
“10. L6-8179
“11. L6-8275
“12. M2***
“13. M10
“14. W4-3190
“15. W5-3346*
“16. W5-3633
“17. W8S-1025**
“18. W8S-1035**
“* Entries from Preliminary Test, Group I, 1949.
“** New strains.
“*** Entry from Prelim. Test, Group I, 1947.
“Uniform Test, Group II, 1950
“1. Adams–Selection from Illini x Dunfield

“2. Blackhawk–Sel. from Mukden x Richland
“3. Earlyana–Sel. from a natural hybrid
“4. Hawkeye–Sel. from Mukden x Richland
“5. Lincoln–Sel. from Mandarin x Manchu
“6, Richland–Sel. from P.I. 70502-2
“7. A7-6102–Sel. from Lincoln x (Lincoln x Richland)
“8. A7-6103**–Sel. from Lincoln x (Lincoln x
Richland)
“9. A7-6520–Sel. from Lincoln x (Lincoln x Richland)
“10. A7-6619**–Sel. from Lincoln x (Lincoln 7
Richland)
“11. C683**–Sel. from Mukden x Richland
“12. C739–Sel. from Lincoln 7 (Lincoln x Richland)
“13. C776–Sel. from Lincoln x (Lincoln x Richland)
“14. H3665–Sel. from Richland x Wisconsin Manchu 3
“15. H6150–Sel. from Lincoln x (Lincoln x Richland)
“16. H6217**–Sel. from Lincoln x (Lincoln x Richland)
“17. H6403–Sel. from Lincoln x (Lincoln x Richland)
“18. L8-7289**–Sel. from Seneca. x Richland
“19. W5-3372*–Sel. from Lincoln x (Lincoln x
Richland)
“20. W8-1028**–Sel. from Lincoln x Manchu 606
* Entry from Prelim. Test, Group I, 1949.
** New entries. 1. H6217** Sel. from Lincoln x
(Lincoln x Richland) 2. H6403 Sel. from Lincoln x (Lincoln
x Richland) 3. L8-7289** Sel. from Seneca. x Richland 4.
W5-3372* Sc?. from Lincoln x (Lincoln x Richland) 5. W81028** Sel. from Lincoln x Manchu 606
“Uniform Test, Group III, 1950
Strain–Origin
“1. Adams–Selection from Illini x Dunfield
“2. Chief–Sel. from Illini x Manchu
“3. Dunfield–P.I. 36846
“4. Illini–Sel. from A.K.
“5. Lincoln–Sel. from Mandarin x Manchu
“6. A7-1953–Sel. from Lincoln x (Lincoln x (Lincoln x
Richland))
“7. C764*–Sel. from Lincoln x (Lincoln x Richland)
“8. L6-1152–Sel. from Lincoln x (Lincoln x Richland)
“9. L6-1503–Sel. from Lincoln x (Lincoln x Richland)
“10. L6-2132–Sel. from Lincoln x (Lincoln x Richland)
* New entry.
“Preliminary Test, Group III, 1950 [Note: Origin
varieties are mainly Lincoln, Richland, Earlyana, Macoupin,
Illini, and Manchu].
“1. Chief
“2. Lincoln
“3. A7-2002*
“4. 0974
“5. 0976
“6. 0977
“7. 0978
“8. 0980
“9. 0981
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“10. 0983
“11. L8-10904
“12. L8-10934
“13. L8-10946
“14. L8-10970
“* A7-2002, originally entered in the Uniform Test,
Group III. 1950; has been transferred to the Preliminary Test,
Group III, because of insufficient seed.
“Uniform Test, Group IV, 1950
“Strain–Origin
“1. Anderson*–Rogue in Lincoln
“2. Chief–Sel. from Illini x Manchu
“3. Patoka–Sel. from P.I. 70218-2
“4. Wabash–Sel. from Dunfield x Mansoy
“5. C612–Sel. from C508 (Patoka x L7-1355)
“6. L6-1656–Sel. from Lincoln x (Lincoln x Richland)
“7. L6-5679–Sel. from Lincoln x Richland
“8. S7-270**–Sel. from Chief x (Macoupin x Chief)
“* Due to its late maturity, Anderson has been
transferred from Group III. L8-6797 and L8-6857, which
were on the Tentative List of Entries for Group IV, will be
grown in Group IV (South) instead, of Group IV (North).
“** Entry from Prelim. Test, Group IV, 1949
“Preliminary Test, Group IV. 1950;
“1. Chief–Selection from Illini x Manchu
“2. Cypress #1–Sel. from Korean, Valley Farms Co.
“3. Wabash–Sel. from Dunfield x Mansoy
“4. C612–Sel. from C508 (Patoka x L7-1355)
“5. C794*–Sel. from Lincoln x Patoka
“6. C799*–Sel. from C143 x Lincoln
“7. C801*–Sel. from C143 x Lincoln
“8. C805*–Sel. from 0143 x Lincoln
“9. C975–Sel. from Lincoln x (Richland x Earlyana)
“10. C979–Sel. from Lincoln x (Richland x Earlyana)
“11. C982–Sel. from Lincoln x (Richland x Earlyana)
“12. C984–Sel. from Lincoln x Ogden
“13. C985–Sel. from Lincoln x Ogden
“14. C986–Sel. from Lincoln x Ogden
“15. L8-10755–Sel. from Lincoln x (Lincoln x C171)
“16. L8-1077R–Sel. from Lincoln x (Lincoln x C171)
“17. L8-10780–Sel. from Lincoln x (Lincoln x C171)
“18. L8-10879–Sel. from Lincoln x (Lincoln x Chief)
“19. L8-10952–Sel. from Lincoln x (Lincoln x
Macoupin)
“20. S8-96–Sel. from Lincoln x (Lincoln x C171)
“21. S8-101–Sel. from Lincoln x (Lincoln x C171)
“22. 68-139 Sel. from Lincoln x (Lincoln x C171)
“23. 88-160–Sel. from Lincoln T (Lincoln x Chief)
“* Those strains were originally entered in the Uniform
Test, Group IV, 1950, but because of insufficient seed, have
been transferred to the Preliminary Test, Group IV.” Address:
Urbana, Illinois.
2127. Borthwick, H.A.; Parker, M.W.; Hendricks, S.B.

1950. Recent developments in the control of flowering by
photoperiod. American Naturalist 84(815):117-34. March/
April. [41 ref]
• Summary: “The phenomenon of photoperiodic flowering
control has been well described in the thirty years since its
discovery (Murneek and Whyte, 1948) and has been found
to occur widely, both biologically and geographically.
Resolution into constituent parts such as causative
mechanism and method of expression, however, has
been difficult.” Address: 1-2. Div. of Fruit and Vegetable
Crops and Diseases; 3. Head Chemist, Div. of Soils,
Fertilizers. and Irrigation. All: Bureau of Plant Industry,
Soils, and Agricultural Engineering, Agricultural Research
Administration. USDA.
2128. Hopkins, H.T.; Specht, A.W.; Hendricks, S.B. 1950.
Growth and nutrient accumulation as controlled by oxygen
supply to plant roots. Plant Physiology 25(2):193-209. April.
[26 ref]
• Summary: Experiments with soybean, tomato, and tobacco.
“Summary: Growth response, nutrient accumulation, and
nutrient transport were measured for tomato (var. Marglobe),
soybean (var. Biloxi) and tobacco (var. Maryland Mammoth
and Connecticut broadleaf) in their dependence on oxygen
supply in the root zones.
“Root growth of all plants was stopped at an oxygen
content of 0.5% in the gas around the roots. Top growth and
ion accumulation continued at this level.” Address: Plant
Industry Station, Beltsville, Maryland.
2129. Soybean News (NSCIC). 1950. How soybeans
improve. 1(4):3. April.
• Summary: “The improvement of soybeans in this country
can be divided into three rather definite periods of progress:
“ + 1920-1930. Introductions: Thousands of
introductions were tested and compared. The more popular
ones were Manchu, Ito San, Peking, Virginia, Wilson, Black
Eyebrow, Early Brown, and Midwest.
“ + 1930-1940. Introductions and Re-Selections:
The favorite varieties of this period were Illini, Dunfield,
Mukden, Mandell, Richland, Roanoke, and 10 or 12 strains
of Manchu.
“ + 1940-1950. Hybrids: Plant breeders crossed varieties
having desirable qualities in order to combine the good
qualities of each into new and superior strains.
“Their skill has given us Chief, Earlyana, Lincoln,
Hawkeye, Adams, Wabash, Monroe, Blackhawk, Ogden and
Volstate.
“What Progress Has Been Made? Oil–Up 4%, from 17
to 18% up to 21 to 22%. A 25% increase. Yield–Up 100%.
“Lodging Resistance–Up 200%.
“Shattering–Up from shattering to non-shattering.
“Height–Not changed much.
“Maturity–10 days to 2 weeks earlier.
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“Protein–Decreased slightly as oil content went up.
“Disease–Disease resistant work just started.
“What Can We Expect From The Future?
“Oil–Possibility of 2% further increase in oil content,
maybe varieties carrying 24 to 25% oil.
“Yield–Possibility of 5 to 10 bushels additional average
yield. This to come partly from the plant breeders and partly
from improved cultural practices, which alone could readily
give more than 5 bushels additional yield.
“Standing Ability–Varieties like Hawkeye now have
satisfactory standing ability, others will improve.
“Height–Present height appears to be o.k.
“Maturity-Will gain a little in earliness but will hold
yielding ability.
“Diseases–Disease resistance will be incorporated.
“Here is an example of this progress: From the AK
[A.K.] of period I to the Illini of period II to the Adams of
period III. The Adams is the highest oil content variety we
have today–22% on a dry basis. The credit for the increase in
oil content goes to the plant breeders.
“Excerpts from a talk given by Dr. C.R. Weber to a Crop
Improvement Meeting at Iowa State College.”
2130. Stoa, T.E. 1950. Growing soybeans in North Dakota.
North Dakota Agricultural Experiment Station, Bimonthly
Bulletin 12(4):131-37. March/April. Summarized in Soybean
Digest, Dec. 1950, p. 10.
• Summary: “The oil has a number of industrial uses, but
its use in the food industries is by far the most important.
These food uses include oleomargarine, salad oils, vegetable
shortenings and so-called lard substitutes. In non-food uses
the oil is used in some paints, varnishes, and linoleum, but
these at present are relatively minor compared with its use as
an edible oil. Soybean oil has an iodine number ranging from
125 to 145.” “Soybean meal, the bean residue after the oil is
extracted, is high in protein and as such is of high value as an
animal feed” (p. 131-32).
“Varieties: In 1937 When soybeans were first grown and
harvested on a commercial basis in North Dakota, Minsoy
was the only early ripening variety available. Minsoy could
be depended on to mature in most of the years in the better
adapted sections of Richland county but usually left no
margin in case of a slow ripening season or an early frost.
Minsoy, although yielding quite satisfactorily, lacked some
in plant height, lodged easily, bore pods near to the ground
and thus could not always be harvested easily” (p. 132).
Note: Stoa’s full name was Theodore Ellingston Stoa.
He was Chair of Agronomy from 1934 to 1960. Address:
Agronomist, Fargo.
2131. Briggs, D.R.; Mann, Robert L. 1950. An
electrophoretic analysis of soybean protein. Cereal
Chemistry 27(3):243-57. May. [11 ref]
• Summary: “Electrophoresis patterns for water extracts of

defatted soybean meal, containing 95% of the total nitrogen,
disclosed the presence of at least seven electrophoretically
distinct proteins.” The authors observed that cooling a
concentrated, aqueous extract of defatted soybeans resulted
in the precipitation of a cold-insoluble fraction (CIF) which
was electrophoretically homogeneous but heterogeneous
according to the phase-rule solubility test.
Note: This is the earliest document seen (Jan. 2016, one
of two documents) which uses the word “electrophoresis”
or “electrophoretic” in connection with soybeans. Use of
electrophoresis later enabled Hymowitz to track the early
migrations of the soybean in East Asia.
The authors, the first to use moving-boundary
electrophoresis for analysis of soybean proteins, reported
partial separation of the water soluble proteins into seven
or more components. “’Glycinin,’ the globulin commonly
considered to be the principal protein of soybeans, was found
to be a mixture of components which constituted about 75%
of the total soybean protein...
“Osborne and Campbell (1898) gave the name glycinin
to that protein fraction which precipitated when a 10%
sodium chloride extract of defatted soybean meal was
dialyzed against water.”
Wisconsin Manchu soybeans, grown in 1946 at the
University of Minnesota, were used throughout these
experiments. Address: 1. Univ. of Minnesota; 2. Eli Lilly &
Co., Indianapolis, Indiana.
2132. Mann, Robert L.; Briggs, D.R. 1950. Effects of solvent
and heat treatments on soybean proteins as evidenced by
electrophoretic analysis. Cereal Chemistry 27(3):258-69.
May. [11 ref]
• Summary: “The effects of heat and of methanol and
ethanol extraction of soybean meal on the peptizability of
the soy protein were studied electrophoretically.” “It seemed
that considerable information might be gained by using the
method of electrophoresis in studying the effects of heat,
methyl alcohol, and ethyl alcohol on soybean protein.”
Prior to aqueous extraction, defatted soybean meal was
extracted with hot or cold absolute methanol or 95% ethanol.
For the hot extraction a continuous type Soxhlet extractor
was used so the temperature of the solvent in contact with
the meal was 60ºC. in the case of methanol and 73ºC with
ethanol. Wisconsin Manchu soybeans grown in 1946 at the
University of Minnesota were used.
Hot extractions were more effective, and resulted
in the precipitation of protein in varying amounts; the
quantity being precipitated increased with increases in the
temperature and with the length of the heating period.
Note: This is the earliest document seen (Jan. 2016, one
of two documents) which uses the word “electrophoresis”
or “electrophoretic” in connection with soybeans. Address:
Univ. of Minnesota, St. Paul.
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2133. Canode, Chester L.; Webster, James E. 1950.
Soybean variety tests, 1926 to 1949. Oklahoma Agricultural
Experiment Station, Bulletin. B-356. 20 p. Aug. [4 ref]
• Summary: Contents: Introduction. Variety tests prior to
1940. U.S.D.A. Regional Soybean Laboratory and soybean
variety testing in 1942. Variety testing 1943 to 1950: Early
maturing varieties (Group IV and V), late maturing varieties
(Group VI and VII). Comparison of S-100 to Ogden,
Summary.
“Soybean variety tests were conducted by the Oklahoma
Agricultural Experiment Station as early as 1918. It was
not until 1926, however, that a large number of varieties
were available for testing. During the period 1926 to 1934,
experiment station workers conducted tests at many different
locations in the State to determine the reaction of soybean
varieties to different climatic and soil conditions. These
tests were located at Granite, Goodwell, Lone Grove, Pauls
Valley, Purcell, Carrier, Eufaula, Durant, Okmulgee, Sapupa,
Nowata, McAlester, Heavener and Stillwater.
Table 1 lists the “Soybean varieties tested in Oklahoma,
1926 to 1940.”–A.K., Arksoy, Arlington, Avoyelles, Biloxi,
Black Eyebrow, Charbin, Chestnut, Chiquita, Columbia,
Delnoshat, Delsta, Dixie, Dunfield, Easycook, Ebony, Geo.
Washington, Goshen Prolific, Grunchy, Habaro, Haberlandt,
Hahto, Hamilton, Harbinsoy, Herman, Hollybrook,
Hongkong, Hoosier, Manchu, Illini, Ilsoy, Ito San, Jet,
Kingwa, Laredo, Lexington, Mamloxi, Mammoth, Mammoth
Brown, Mammoth Yellow, Mamredo, Mandarin, Matthews,
Merko, Midwest, Mikado, Minsoy, Mongol, Morse, Ohio
9035, Old Dominion, Otootan, Peking, Pekwa, Pine Dell
Perfection, Pinpu, Sable, Siegenthaler, Soysota, Tanloxi,
Tarheel, Tarheel Black, Tokyo, Transcaucasian, Virginia,
White Biloxi, Wilson, Wilson Early Black, Wilson-Five,
Wisconsin Early Black, Yokotenn.
“During the early years of World War II it became
apparent that there would be a serious shortage of vegetable
oils, fats, and high protein feed due to reduction in imports
and the increased demands of war time needs. To meet this
need the work of the U.S. Regional Soybean Laboratory
of Urbana, Illinois, was expanded in 1942 to include
cooperation with Oklahoma and eleven other southern
states.” Address: Asst. Agronomist.
2134. Weiss, Martin G.; Weber, C.R.; Williams, L.F.; Probst,
A.H. 1950. Variability of agronomic and seed compositional
characters in soybeans, as influenced by variety and time of
planting. USDA Technical Bulletin No. 1017. 39 p. Sept. [14
ref]
• Summary: Contents: Introduction. Previous investigations.
Materials and methods. Agronomic responses: Maturity date,
lodging, height, seed yield, seed size. Seed compositional
responses: Protein content, oil content, iodine number of oil.
Accuracy of lattice square designs relative to randomized
blocks. Summary.

Tables: (12) Mean seed size per 100 seeds of five
varieties of soybeans planted on five dates for 2 years
(1939-40) at 1 location (test 1) and 5 varieties planted on
5 dates for 3 years (1940-42) at 3 locations (test 2), and
analysis of variance for locations. The soybean varieties are
(alphabetically): Boone, Dunfield Illini, Mandarin, Mukden,
Richland. The maximum mean seed size was 16.40 gm per
100 seeds for Richland in test 1. The locations are: Ames,
Iowa (test 1); Ames, Iowa, Urbana, Illinois, La Fayette,
Indiana (test 3). Address: 1. Principal agronomist; 2. Agent;
3-4. Associate Agronomists. All: Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Agricultural Research Administration, USDA.
2135. Childers, Norman W.; Winters, Harold F.; Robles,
Pedro Seguinot; Plank, Harold K. 1950. Vegetable gardening
in the tropics. Federal Experiment Station in Puerto Rico,
Circular No. 32. Oct. 144 p. See p. 79-81, 105, 118. [120+*
ref]
• Summary: The section titled “Soybean” (p. 79-80) states:
“The planting of soybeans should be greatly encouraged
because of their extremely high nutritive value. Under most
tropical conditions this vegetable will produce heavily (fig.
33), particularly when planted as the days grow longer. The
Seminole variety has performed satisfactorily at all seasons
at Mayagüez. Growth and production were definitely highest
when seeded in February to March.
“When planted during the rainy season, soybeans
should be seeded on ridges 6 to 8 inches high, 18 to 24
inches apart. Seeds are planted 3 to 5 inches apart in the
row. Succession plantings can be made every 3 to 4 weeks,
so that a continuous supply will be available throughout the
year. A complete fertilizer or ammonium phosphate should
be applied before planting, either in furrows on both sides of
the seed furrow or 1 or 2 inches beneath the seed furrow. If
the soil is very acid, lime should be applied to bring the pH
to about 6.5. Irrigation may be necessary, particularly during
the early stages of development.
“Soybeans are best for eating when cooked like lima
beans. The tedious task of shelling can be made easier by
dropping the small pods in boiling water for a few minutes,
and then dipping them in cool water. The plump seeds can be
forced out of the pods by slight pressure between the thumb
and forefinger.
“Insects and diseases.–The insects attacking green
and lima beans are found on soybeans, but neither insects
nor diseases have been a serious factor under Puerto Rican
conditions. Pineapple mealybugs, carried by ants, sometimes
appear on the roots and lower part of the plants (fig. 34).”
Photos show: (1) Soybean seeds. (2) A soybean plant of
the Seminole variety. (3) Infestation of pineapple mealybug
(Pseudococcus brevipes) on the crown and roots of soybean
(p. 81).
Table 11 (p. 105-06) lists “Common vegetable diseases
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in the tropics,” with a section on “Legumes, including lima
bean, soybean, cowpea, edible podded pea.”
The section on “Spreaders and stickers” (p. 118) states:
“Stickers are materials that increase the adhesive or sticking
qualities of an insecticide, that is, hold it on the plant long
enough for the insects to eat it or come in contact with
it. They are particularly useful when it is desired to keep
suspended materials from being washed off by rains or
overhead irrigation,...”
“Flour: Either wheat flour or soybean flour at the rate of
½ to 4 pounds per 100 gallons of water makes a good sticker.
They are sifted slowly into the spray tank while the solution
is being agitated.” Address: 1. Formerly Asst. Director and
Plant Physiologist; 2. Horticulturist.
2136. Fuelleman, R.F.; Burlison, W.L.; Farnam, C.H.;
McCibben, G.E.; Johnson, P.E. 1950. Soybean yields: In
1949 variety trials. Illinois Agricultural Experiment Station,
Circular No. 669. 4 p. Nov.
• Summary: “Soybean varieties were tested in 1949 on five
experiment fields in Illinois: on the DeKalb field in DeKalb
county, the Urbana field in Champaign county, Alhambra in
Madison county, Brownstown in Fayette county, and Dixon
Springs in Pope county.”
The varieties Illini, Dunfield, Lincoln, Chief, Patoka
and Richland were grown on two or more fields each year
as check varieties. High yielding varieties at each location
were: DeKalb: Early Korean, Blackhawk, Adams, Richland.
Urbana: Adams, Hawkeye, Illini. Alhambra: Wabash,
Chief, Carlin, Patoka, Gibson. Brownstone: Wabash, Chief,
Lincoln, Dunfield. Dixon Springs: S-100, Chief, Macoupin,
Carlin, Patoka.
2137. Hurwitz, S.; Goldin, E. 1950. Ba’ayot iklum hasoya
b’Yisrael [Introduction of soybean into Israel and its
problems]. Jewish Agency for Palestine, Agricultural
Research Station, Bulletin No. 56. p. 41-76. (Rehovot).
English-language summary p. 13-17. Dec. Published in
Ktavim. Vol. 1. 1950. [19 ref. Heb; eng]
• Summary: Contents: Introduction. Varieties: Plant
development, growing period, splitting of pods, nodulation,
yields. Sowing methods: Viability of seeds, time of sowing,
vernalization and photoperiodism, sowing depth, rate of
sowing. Time of harvest. Feeding value of the herbage.
Page 1: “Experiments in soybean cultivation were
conducted in the Rehovot Research Station from 1935
to 1944. The main objects were: selection of varieties,
determination of sowing methods and the correct time of
harvesting, and, finally, an assessment of the feeding value of
the herbage.”
Particular points studied were pod splitting, seed
viability, and seed vernalization. Seventy soybean varieties
were imported from various countries for this investigation.
The highest soybean yields under irrigation were obtained

from the varieties Wood’s Yellow, Haberlandt, Creole, Jaune
Grain, White Biloxi, Palmetto, and Missoy; and without
irrigation from the early varieties Dunfield, Macoupin, and
China.
Note: This is the earliest document with an Englishlanguage summary seen (Dec. 2007) concerning soybeans
in Israel (after the nation was created in 1948), or the
cultivation of soybeans in Israel. But a 1936 document by
the International Institute of Agriculture (Kaltenbach and
Legros) discusses soybeans in the country when it was
named Palestine. This document contains the earliest date
seen for soybeans in Palestine/Israel, or the cultivation of
soybeans in Palestine/Israel (1935; one of two documents).
The source of these soybeans is unknown. Address: Div. of
Agronomy and Seed-Breeding.
2138. Soybean Digest. 1950. Soybeans in North Dakota.
Dec. p. 8, 10.
• Summary: “In North Dakota soybean production is
confined largely to the south-eastern section of the state,
according to T.E. Stoa, agronomist at North Dakota
Agricultural College, Fargo. It is the area in the state with
most favorable temperature, the longest growing season and
generally satisfactory rainfall, he says.”
“In 1937 when soybeans were first grown and harvested
on a commercial basis in North Dakota, Minsoy was the only
early ripening variety available. It could be depended on to
mature in most of the years in the better adapted sections of
Richland County but usually left no margin in case of a slow
ripening season or an early frost. Minsoy, although yielding
quite satisfactorily, lacked some in plant height, lodged
easily, bore pods near to the ground and thus could not
always be harvested easily.
“Since then a number of earlier ripening varieties have
become available, affording a larger choice in varieties to
grow. Those with promise are:
“Early Mandarin, one of the varieties best suited to the
area and now grown quite extensively. Matures several days
earlier than Minsoy. Stands up well for combining and yields
quite satisfactorily. Norsoy and Pridesoy are names for a
variety very similar to, if not identical to Early Mandarin.
“Coldsoy, one of the better varieties for use in the
region. Matures about the same time as Early Mandarin and
yields about as well or slightly less.
“Flambeau may not yield quite as well as Early
Mandarin or Coldsoy in years and areas favorable for good
soybean yields,...”
Other good varieties for North Dakota are Kabott, Early
Manchu, and Capital.
2139. Soybean News (NSCIC). 1950. 47-year record held by
soybean pioneer [Taylor Fouts of Camden, Indiana]. 1(12):1,
4. Dec.
• Summary: Starting in 1904, he has grown soybeans every
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Address: El Salvador.
2141. Hill, Charles R. 1950. Soybeans. University of
Wyoming, Sheridan Research and Extension Center, Annual
Report. p. 21.
• Summary: Four varieties of soybeans (Cayugo, Minnsoy,
Macauley Manchu, and #65344) were sown on June 1 and
emerged June 18. Cayugo being the only variety that did
well, with about 95% of the seeds germinating and making
normal growth. But they blossomed late and due to the
early frost, none ripened so they were not cut to measure
the yields. Address: Superintendent, Sheridan Field Station,
Sheridan, Wyoming.

year on his Soyland farm in Carroll County, Indiana. “This
may be a longer continuous record of growing soybeans
than that of any other person in the United States.” Fouts
started growing such varieties as Early Brown, Ito San, and
Ogemaw, and has grown most of the varieties that have been
recommended in Indiana. His current favorites are Lincoln
and Hawkeye. “He has planted soybeans on as many as 150
acres in a single year. One of the first combines to harvest
soybeans in central Indiana was on ‘Soyland’ farm in 1925.
“Mr. Fouts in addition to being a true soybean pioneer is
a well-known Indiana certified seed producer, a graduate of
Purdue University, and one of the first master farmers to be
selected in his state.”
A photo shows Taylor Fouts laughing. The caption asks:
“Will he be the first farmer in America to grow soybeans for
50 consecutive years?”
Note: Taylor Fouts one of the first ten Indiana Master
Farmers honored by Prairie Farmer (Indiana) magazine. See
issue of 15 Jan. 1927, p. 5-6.
2140. Informe de las labores del Centro Nacional de
Agronomía durante el año de 1949 [Report of the work of
the National Center for Agronomy during 1949]. 1950. San
Salvador, El Salvador. 95 p. See p. 57. [13 ref. Spa]*
• Summary: Page 57 discusses soyabean sowing date. The
best planting date for the variety Nanda was between the
second and third weeks of August, and for Otootan, which
gave much higher yields, July 26 (the first date tried).

2142. INEAC. 1950. [Soybeans: Selection, cultural methods,
and experimental techniques]. Institut National pour l’Etude
Agronomique du Congo Belge, Rapport Annuel (Gembloux,
Belgium) 306 p. For the year (l’exercice) 1949. See p. 114,
120, 165-66, 262, 285, 291, 296.
• Summary: In the Section of Agronomic Research (p.
88+), in the subsection on Division of Food Plants (Plantes
Vivrières) (p. 109+) a table (p. 114) mentions trials
with rice, maize, Job’s tears (Coix lacryma-Jobi), soja,
Phaseolus angularis [probably azuki beans], and sunflowers
(Helianthus). A longer subsection on soybeans (p. 120, G.
soja, Soja hispida) discusses hybridization, varietal trials,
and selection. A table shows the results of a trial comparing
8 soybean varieties. For each is given the variety name, its
main ancestor, the yield (the highest was S.H. 105, from
Otootan, at 1,320 kg/ha of seeds; 6 varieties yielded more
than 1,000 kg/ha), seed color, duration of vegetation, protein
content, and lipid content. A second, similar table shows the
results of a trial comparing 7 soybean selections. The two
highest yields came from Jubittan 109 (1,253 kg/ha) and Java
3334 (1,234 kg/ha).
In the section on the Eastern Sector, at the Experimental
Station of Nioka (p. 157+), the subsection on soybeans (p.
165) has a table showing the results of a trial comparing 13
varieties. One column shows the percentage of plants with
nodules (ranging from 11% to 75%) and another shows the
yield; Tarruel was the highest at 907 kg/ha of seeds. A note at
the end (p. 166) states that some recent introductions seem to
be attracting interest.
The section on the Cotton Selection and
Experimentation Service, Experimental Station of Gandjika
(p. 224, 247+). the subsection on Edible legumes–Other
edible legumes (p. 262) states that for 16 varieties of white
soybeans (soja blanc), the yields ranged from 200 to 1,200
kg/ha of seeds, whereas for 8 varieties of black soybeans
(soja noir), the yields ranged from 250 to 700 kg/ha of seeds.
The section on the Sector of Katanga, Station of Trials at
Kiyaka (p. 271, 281+) has a subsection titled Various edible
plants (p. 285) which states that 66 varieties and lines of
soybeans produced very poor yields.
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The section on the Stations of Ruanda-Urundi [RwandaBurundi], Station of Trials at Rubona [in today’s Rwanda]
(p. 290+), the subsection on Food Plants–soybeans (p. 291)
states that in a comparative trial of 20 varieties, the yields
ranged from 700 to 850 kg/ha of seeds.
The section on the Station of Trials at Kisozi, also in
Ruanda-Urundi (p. 295+), the subsection on Various edible
plants has a table (p. 296) which shows that the soybean
variety Tokyo Yellow gave a theoretical yield of 520 kg/ha,
which was the lowest of the nine seeds shown in the table.
Peanuts (Arachides), bambarra groundnuts (Voandzou;
Voandzeia subterranea), rice, maize, and Job’s tears (coix)
are also discussed in this annual report.

one of the most important factors in the economic production
of soybeans in the United States. (16) Harvesting soybeans
by hand methods in Manchuria. (17) Threshing soybeans
in Manchuria using a stone roller pulled over the plants by
horse or donkey. (18) Primitive wind method of separating
soybean seed from threshed plant material in Manchuria.
(19) Korean farmers threshing soybeans with bamboo
flails on the home threshing ground. (20) Japanese farmers
turning under soybeans in a rice paddy for soil improvement.
Address: 6809 Fifth St. N.W., Washington, DC; formerly
Principal Agronomist, Div. of Forage Crops and Diseases,
Bureau of Plant Industry, Soils, and Agricultural
Engineering, USDA, Beltsville, Maryland.

2143. Morse, W.J. 1950. History of soybean production. In:
K.S. Markley, ed. 1950. Soybeans and Soybean Products.
Vol. I. New York: Interscience Publishers or John Wiley &
Sons. xvi + 1145 p. See p. 3-59. [59 ref]
• Summary: Contents: 1. Origin. 2. Ancient history. 3.
Modern history. 4. Description of soybean plant. 5. World
distribution. 6. Climatic adaptations. 7. Soil preferences.
8. Soil erosion and practices. 9. Varieties and variety
improvement. 10. Fertilizer and lime requirements. 11.
Inoculation. 12. Cultural methods: Preparation of seedbed,
methods of seeding, time of seeding, rate of seeding, depth
of seeding, cultivation. 13. Rotations. 14. Mixture with other
crops. 15. Hay production. 16. Seed production. 17. Soil
improvement. 18. Diseases. 19. Insect enemies. 20. Other
enemies (rabbits, pigeons, pheasants).
This chapter contains many original, interesting photos
and a map. Figures (photos unless otherwise indicated)
show: (1) Wild soybeans, cultivated soybeans, and Glycine
gracilis. (2) Unloading soybeans from farm carts and storing
the seed in osier bins in a Chinese merchant’s storage yard–
Manchuria. (3) Map of the principal soybean seed producing
areas and countries of the world. (4) A soybean grain market
in Korea. (5) “Fertilizer used for soybeans by Manchurian
farmers is compost placed in piles in the field and scattered
between rows of previous year’s crop just before planting
soybeans.” (6) Roots of soybean plant (2 photos) showing
abundant development of nodules. (7) Ordinary grain drill
(pulled by a tractor) may be used in sowing soybeans in
rows or close drills. (8) Soybeans sown by hand on ridges
in rows about 21 inches apart in Manchuria. Two horses
pull a wooden plow. (9) Korean woman planting soybeans
along ridged rows. (10) Soybeans planted along edges of
rice paddies in Japan, China, and Korea are used for home
consumption. (11) Cultivating soybeans in rows, using a
tractor-pulled rotary hoe, weeder, or harrow, in the Corn
Belt. (12) Hand-cultivation of soybeans in Manchuria. (13) A
field of plants: “The Korean farmer grows many other crops
with soybeans: millet, mung beans, buckwheat, sesame, susu,
or castor beans.” (14) A field of soybeans and Kaoliang in
China planted in alternate hills. (15) The combine has been

2144. Morse, W.J. 1950. History of soybean production: 3B.
Modern history [in the United States] (Document part). In:
K.S. Markley, ed. 1950. Soybeans and Soybean Products.
Vol. I. New York: Interscience Publishers or John Wiley &
Sons. xvi + 1145 p. See p. 6-9.
• Summary: “The first mention of the soybean in the United
States is by Mease in 1804, who stated that ‘the soybean
bears the climate of Pennsylvania very well and should
be cultivated.’ In 1829, Thomas Nuttall grew a variety in
the botanic gardens at Cambridge, Massachusetts. From
observations he wrote, ‘Its principal recommendation at
present is only a luxury, affording the well-known sauce, soy,
which at this time is only prepared in China and Japan.’ The
Perry expedition to Japan in 1854 brought back two varieties
of soybeans which were distributed by the United States
Commissioner of Patents. Frequent references to the soybean
occurred thereafter in agricultural literature under such
names as Japan pea, Japan bean, and Japanese fodder plant.
[Note: The last two names do not appear in the SoyaScan
database as of Nov. 1991.]
“The Mammoth Yellow variety, cultivated extensively in
the southern states for many years, is said to have originated
from seed sent from China by missionaries in 1873. In 1878,
G.H. Cook of New Brunswick, New Jersey, obtained seed
of the soybean from the Bavarian station and James Neilson
obtained several varieties from Vienna. Crops of these
varieties were harvested in 1879. Undoubtedly these varieties
were some of those grown and distributed throughout Europe
by Haberlandt. In 1890, C.C. Georgeson of the Kansas
Agricultural Experiment Station brought in three varieties
from Japan and in 1889 W.P. Brooks of the Massachusetts
Agricultural Experiment Station brought back several
varieties from the same country.
“Previous to the numerous introductions by the United
States Department of Agriculture beginning in 1898, there
were not more than eight varieties of soybeans grown in
the United States and these with quite limited adaptation
to soil and climatic conditions. With the introduction and
development of new and improved varieties adapted to
a greater range of soil and climatic conditions and uses,
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acreage and production gradually increased. Until about
20 years ago, most of the soybeans in this country were
grown in the southern and eastern states. In 1919, the five
leading states in soybean acreage were North Carolina,
Virginia, Mississippi, Kentucky, and Alabama. By 1924,
the relatively more rapid expansion of the crop in the
north central region of the country brought Illinois into the
leading position, followed by Indiana, Tennessee, North
Carolina, and Missouri. Illinois has held the lead in acreage
and production ever since, and the north central region has
grown in importance as a region of soybean production and
processing.
“Soybeans at first, and for several years, were grown
primarily as a forage and pasture crop. Previous to 1930
the acreage harvested for seed was less than one-fourth
the total acreage grown for all purposes. With the adaption
[adoption] of improved methods of culture, improvement of
machinery for planting, cultivating, and harvesting, adapted
improved varieties for processing for oil, and with the
development of markets for soybeans for crushing purposes,
a gradual increase in the proportion of acreage harvested
for soybeans took place. In 1939, 40% of the total soybean
acreage was harvested for seed. The proportion for this
purpose increased rapidly during the war years. In 1944,
72% of the total planted acreage was harvested for seed and
in 1947, 84.5%. An important factor in the marked increase
in acreage of soybeans in 1934 was the severe drought,
which ruined large acreages of corn, small grains, and tame
hay in the early season of the year–as a result of which
soybeans were planted as an emergency crop. The program
of the Agricultural Adjustment Administration, United States
Department of Agriculture was a stimulus to the expansion
in acreage of soybeans in the last half of the 1930’s. Corn
acreage limitations and allotments restricted the acreage of
corn and so increased the acreage of cropland available to
other crops. Soybeans for seed, although classified as a soildepleting crop in the principal producing regions, competed
effectively for part of this acreage. The greatest annual
increase in acreage of soybeans harvested for seed occurred
in 1942, in response to the urgent appeal by the Government
early that year for a large increase in soybean production
to meet wartime demands for oil and fats. Programs of
production goals and guaranteed support prices have
contributed to maintaining production at a high level since
1942. The Government program for soybean processors,
which greatly reduced their risks, was also of importance.
“Standards for use in grading and marketing soybeans
were set up by the United States Department of Agriculture
as early as 1925 and in 1936 a future [futures] market for
soybeans was established in Chicago. In 1929, a soybean
laboratory was established in Ohio by the United States
Department of Agriculture to conduct research toward the
development of high-oil and high-protein varieties. In 1936,
the United States Regional Soybean Industrial Products

Laboratory was located at Urbana, Illinois, and in cooperation with the experiment stations of the 12 north central
states began agronomic investigations in the development
of new improved varieties for industrial purposes and
chemical research on the development of new industrial
uses for soybeans. In 1942, the laboratory work devoted to
industrial uses was transferred from Urbana to the Northern
Regional Research Laboratory at Peoria, Illinois. At this
time the agronomic research remaining at Urbana was
designated the United States Regional Soybean Laboratory
and was expanded to include 12 southern states in addition
to the 12 north central states originally served. The Regional
Research Laboratory at Peoria conducts research on soybean
processing and on processing and utilization of the oil and oil
meal for food and industrial purposes.
“Numerous commercial concerns as well as many
public research institutions, are conducting research
designed to develop more efficient techniques in processing
soybeans for food and industrial uses. Much research is
also being conducted on methods for improving the quality
of oil and flour, and for adapting these products to specific
uses.” Address: 6809 Fifth St. N.W., Washington, DC;
formerly Principal Agronomist, Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering, USDA, Beltsville, Maryland.
2145. Morse, W.J. 1950. History of soybean production: 9.
Varieties and variety improvement (Document part). In: K.S.
Markley, ed. 1950. Soybeans and Soybean Products. Vol. I.
New York: Interscience Publishers or John Wiley & Sons.
xvi + 1145 p. See p. 17-23.
• Summary: “Varieties of soybeans are very numerous
[especially in East Asia], no doubt because of the fact that
the soybean seems to be peculiarly sensitive to changes of
soil and climatic conditions.” Differences in behavior of
the same pure-line variety in different locations are often
so striking that it is difficult to believe that the variety is the
same.
In China, soybean varieties are quite numerous and “are
classified according to color, size, shape, time of planting,
method of planting and use. The local names of varieties
differ in different localities so that it is very difficult to obtain
a variety which is widely known.” There has not been much
organized research on soybean varietal improvement in
China. “The University of Nanking has done more work of
this kind than any other organization.”
Although many soybean varieties are grown in
Manchuria, only three types are distinguished: yellow, green
and black. This has apparently been found adequate for
commercial purposes. In detail, these three groups are:
(1) Hwang Tou–yellow beans. (a) Pei Mei (white
eyebrow, pale hilum). (b) Chin Huang (golden yellow or
golden round). (c) Hei Chi (black belly), dark hilum. These
three varieties are highly prized for the quality of their oil,
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but Pei Mei and Chin Huang are also valued for the soybean
curd [tofu] made from them.
(2) Ching Tou–green beans. (a) Green with yellow germ
or cotyledon. (b) Green with green germ or cotyledon. The
green bean with the yellow germ yields more soybean curd
but of an inferior quality compared to that of the yellow
varieties. The green bean with the green germ is preferred for
making sprouts.
Hei Tou or Wo Tou–black beans. (a) Ta Un Tou (large,
black), green germ. (b) Hsia Un Tou (small, black), yellow
germ. (c) Puen Un Tou (flat, black), yellow germ. The Ta
Un Tou is used for oil, the Hsia Un Tou for oil and Horse
feeds, and the Puen Un Tou for salted fermented soybeans
[fermented black soybeans].
“Most of the varieties grown by Manchurian farmers
consist of a mixture of varieties of which more than 90%
are yellow-seeded types.” The distribution throughout
Manchuria of the various types is discussed. Native Korean
soybean are classified into eight different groups.
Since 1898 the USDA had brought into the United States
more than 10,000 introductions from China, Manchuria,
Korea, Japan, India, Netherland Indies [Indonesia], South
Africa, and several European countries.
Table 1 (two pages) shows the “Characteristics of
soybean varieties most generally grown in the United
States,” arranged into seven groups from very early to very
late maturity. For each variety in every group is given: Seed
color (black, brown, green, olive or greenish yellow, straw
yellow), hilum color (black, brown, dark brown, light brown,
pale), seeds per lb., oil %, protein %, iodine value (range:
119 to 140), pubescence color (gray, or tawny), flower
color (purple, white, or purple & white), shattering (little,
medium, or much), and use (commercial {grain or oil and
meal}, forage, or vegetable). The groups are: (1) Very early:
Agate, Capital, Cayuga, Flambeau, Goldsoy, Habaro, Kabott,
Mandarin, Mandarin 507, Mandarin (Ottawa), Minsoy,
Ontario [developed in USA], Pridesoy, Sac.
(2) Early: Adams, Bansei, Earlyana, Hawkeye,
Illini, Kanro, Lincoln, Manchu, Manchu 3, Manchu 606,
Manchukota, Mendota, Montoe, Richland, Seneca.
(3) Medium Early: Chief, Dunfield, Hokkaido,
Hongkong, Jogun, Mandell, Mingo, Mukden, Scioto, Viking.
(4) Medium: Aoda, Boone, Funk Delicious, Gibson,
Kingwa, Macoupin, Mount Caramel, Patoka, S100, Virginia,
Wabash, Wilson.
(5) Medium late: Arksoy, Arksoy 2913, Haberlandt,
Laredo, Ogden, Ralsoy.
(6) Late: CNS, Mamloxi, Mammoth Yellow, Palmetto,
Roanoke, Tanner, Tokyo, Volstate, Woods Yellow.
(7) Very late: Acadian, Avoyelles, Gatan, Otootan,
Pelican, Seminole, Yelnando.
“Varieties now grown in the United States may be
divided into three general groups, namely commercial
(grain), vegetable, and forage. Varieties for commercial seed

production are preferably yellow-seeded and are used largely
for processing for oil, meal, and soybean flour, but these
varieties may also be used for forage purposes if heavier
rates of seeding are used. The varieties used principally for
forage and green manure are the black- and brown-seeded
varieties, which for the most part are low in oil but yield a
finer and heavier forage than the commercial and vegetable
varieties.
“The term ‘vegetable varieties’ has been applied to
varieties introduced from oriental countries where they
are used solely as green vegetable or dry, edible soybeans.
In extensive tests of the quality of the green and dry
beans made by the Bureau of Human Nutrition and Home
Economics, Department of Agriculture, and by departments
of home economics of various agricultural colleges, the
vegetable varieties have proved much superior to the field or
commercial varieties in flavor, texture, and ease of cooking.
Many of these vegetable types have been found through
experiments to be superior to commercial types for soybean
milk, soybean flour, soybean curd, salted roasted soybeans,
and other food products. (See Chapter XXV). The varieties
used for processing and forage purposes usually do not cook
easily and have a raw ‘beany’ flavor. Nearly all vegetable
varieties cook easily and have a sweet or bland nutty flavor.
The most suitable vegetable varieties are those with strawyellow, greenish-yellow, or green seed, although a few black,
brown, and bicolored varieties do have superior qualities as
green shelled beans. Vegetable varieties, ranging in maturity
from 75 to 175 days, have been developed for all soybeanproducing areas in the United States.
“Several commercial companies have canned large
packs of the green shelled beans of the vegetable varieties.
Quick-frozen green shelled beans alone and in succotash
have been placed on the market by several companies, the
frozen product being highly satisfactory in color, texture, and
flavor. For canning or quick freezing in the green stage, the
yellow- and green-seeded varieties make a more attractive
product than the black-, brown-, or bicolor-seeded varieties.
Vegetable varieties have also become quite popular with
the home gardeners and many seedsmen in various sections
handle two or more varieties” (p. 22).
Listed from very early to very late, vegetable varieties
include: Agate, Sac, Bansei, Kanro, Mendota, Hokkaido,
Jogun, Aoda, Funk Delicious, and Seminole. Address:
6809 Fifth St. N.W., Washington, DC; formerly Principal
Agronomist, Div. of Forage Crops and Diseases, Bureau of
Plant Industry, Soils, and Agricultural Engineering, USDA,
Beltsville, Maryland.
2146. Stevenson, T.M. 1950. Division of Forage Plants,
Central Experimental Farm, Ottawa: Progress Report 19371948. Ottawa, Canada. 89 + [9] p. For the years 1937-1948.
• Summary: Soybeans are mentioned in the section titled
“Plant breeding” (p. 3-23) under the heading “Soybeans
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(Glycine max L.) (p. 9-11). “In recent years the soybean has
assumed a position of importance among the field crops of
Canada, particularly in Ontario. Until 1941, the area devoted
to the soybean crop seldom exceeded 10,000 to 12,000 acres
annually, with production estimated at 150,000 to 200,000
bushels of beans. Only a small portion of the crop entered
commercial channels. Since 1941, there has been a steady
increase in the soybean acreage from 41,500 acres in 1942 to
94,000 acres in 1948. Production of beans in 1948 amounted
to 1,683,000 bushels, valued at approximately $4,000,000.
Most of the crop was marketed for industrial purposes.
Soybeans produced in Canada provide an excellent source of
vegetable oil and protein, and also constitute a valuable farm
feed.
“The work of the Department in developing varieties
adapted to Canadian conditions has been largely responsible
for the increased interest and production of soybeans in
recent years. Such varieties as A.K. (Harrow), Harman,
Harly, Mandarin (Ottawa), Capital, Kabott, and Pagoda, are
all products of the breeding program in operation at Harrow
and Ottawa. They occupy most of the present acreage
devoted to the soybean crop, and have generally proven
superior to imported varieties. In a field crop competition
conducted in Ontario in 1948, by a large processing
company, these varieties occupied 48 of the 64 positions
awarded for the highest yields in four different maturity
regions.
“The soybean breeding program has been continuous at
Ottawa since it was started in 1929. Its main objective has
been to develop improved varieties adapted for production
in, areas of short season, somewhat similar to that prevailing
throughout eastern Ontario and southern Quebec. In addition
to satisfactory maturity, the breeding work has sought to
incorporate in new varieties such desirable characteristics as
high productivity, good plant type, resistance to lodging and
disease, non-shattering of seed, yellow seed colour and high
quality with respect to the protein and oil content of the seed.
The methods adopted to achieve these results have been as
follows:
“1. Introduction of varieties and strains from outside
sources.
“2. Selection within varieties and strains.
“3. Hybridization between selected varieties followed by
selection and testing of progenies.
“New introductions have comprised seed samples
received directly or indirectly from a great many sources,
including the United States Department of Agriculture
and various other United States institutions, Manchuria,
Japan, England, Germany, Sweden and Russia. Hundreds
of introductions have been planted in the breeding nursery
for observation and study. Most of them have been
discarded for various reasons, but some were retained
and selections made from these have been carried into
the yield tests. Hybridization has constituted an important

phase of the breeding program and many crosses have
been made between selected varieties including Manitoba
Brown, Poland Yellow, Pagoda, Mandarin, O.A.C. No. 211,
Manchu, and A.K. (Harrow). A number of selections from
introductions have also been used in crossing work.
“Since 1937, three new varieties, Kabott, Pagoda and
Capital, developed at Ottawa have been licensed and made
available for production. Kabott was selected from material
introduced in 1933 from Ninguta, Manchuria, and was
licensed as a variety in 1937. It is medium early, yields
well and has a fairly wide distribution both in Canada and
the northern United States. Pagoda originated from a cross
between Manitoba Brown X Mandarin (Ottawa) and was
licensed in 1939. It is one of the earliest maturing varieties
available, ripening at Ottawa in about 100 to 105 days. It
has good plant type, is strong in the straw, and yields well
in relation to its maturity. Capital originated from a cross
between Strain 171 X A.K. (Harrow) and was licensed in
1944. It is medium late, requiring about 120 to 125 days to
ripen at Ottawa. It, is a little weak in the straw, but possesses
good plant type, yields exceptionally well and the seed is
very high in oil. During the past 2 or 3 years, Capital has
become one of the most popular soybean varieties and is now
widely grown in areas in which it is adapted, both in Canada
and the United States. It is well liked by the processing
industry, because of its high oil content. In addition to these
three most recent varieties, the Ottawa strain of Mandarin,
released for production in 1934, still remains popular and
is quite widely grown. A splendid tribute has been paid
to Mandarin (Ottawa) and Capital by their selection as
the check varieties in Zone 0 and Zone 1 tests conducted
annually in the United States by the United States Regional
Soybean Laboratory, U.S.D.A.
“Among the many new strains that have been developed
recently in the breeding program, several have reached the
final testing stage. It is confidently expected that some of
these will be found worthy of consideration as possible new
varieties.
“Chemical analysis of the seed of all strains from
the breeding nursery has been an important part of the
breeding program. The analyses have been limited to the
determination of the protein and oil percentages and the
iodine number of the oil. As most of the soybean crop is
disposed of for processing for oil, it is essential that attention
be given to this important constituent of the bean. The
processing plants favour varieties that are high in oil content.
Our analyses show that the protein and oil content of the seed
tends to vary inversely–the higher the protein the lower the
oil and vice versa. Determination of the iodine number of the
oil is important as an indication of the value of any particular
strain for a specific use. At present, soybean oil is used
chiefly for edible purposes and it is desirable that it should
show a low iodine value. On the other hand, if soybean oil
should be used to a greater extent in paint manufacture, a
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high iodine value is desirable.
“Some indication of the extent of the variations of the
protein and oil content and iodine number, of the seed of
strains harvested from the breeding nursery in the 4 years
(1945-1948) are shown in Table 5.”
This table gives (on a dry matter basis) the high protein,
low protein, high oil. low oil, high iodine number, and low
iodine number for the years 1945 to 1948.
The highest protein content was 54.9% in 1947.
The lowest protein content was 32.8% in 1945.
The highest oil content was 22.0% in 1945.
The lowest oil content was 11.4% in 1947.
The highest iodine number was 142.0 in 1946.
The lowest iodine number was 117.0 in 1948.
Soybeans are mentioned in the section titled “A
comparative study of varieties (p. 25-37), under the
heading “Soybeans (Glycine max L.) (p. 29-33) and under
the subheading “Varieties for seed” (p. 29) and under the
subheading “Varieties for hay” (p. 33) (Continued). Address:
B.S.A., M.Sc., Ph.D., Dominion Agrostologist, Central
Experimental Farm, Ottawa, Canada.
2147. Stevenson, T.M. 1950. Division of Forage Plants,
Central Experimental Farm, Ottawa: Progress Report 19371948 (Continued–Document part II). Ottawa, Canada. 89 +
[9] p. For the years 1937-1948.
• Summary: (Continued): “Soybeans... Varieties for seed:
Seed production tests have included for the most part
varieties and strains from outside sources, and superior
strains developed in the breeding program at Ottawa.
Standard varieties of known maturity and performance have
been included in all tests for purposes of comparison, and to
assist in the evaluation of new material. The average results
obtained in the uniform tests for the 4-year period, 19381941, are shown in Table 15.
“The data show that good productive varieties in the
124 to 127 day maturity class can be expected to produce the
highest average yields at Ottawa and in areas with similar
conditions. From a yield standpoint, the results indicate
very definitely the importance of adaptation. Mandarin,
Manchu and Selection 171 were able to mature normally and
make use of the full season for maximum production. They
are potentially high yielders. Certain of the other varieties
requiring about the same period in which to mature, were
definitely lower in yield potentiality. O.A.C. No. 211 proved
to be too late and its yield suffered accordingly, while the
yields of other varieties were low because of earliness. The
earlier varieties, including Pagoda, Moscow, Kabott and
Goldsoy indicate adaptation to areas of shorter season in
accordance with their maturity periods.
“The chemical analyses represent what may be expected
from soybean varieties produced at Ottawa and under similar
conditions of environment elsewhere. The oil content was
not particularly high, although those above 19 per cent could

be regarded as satisfactory for processing purposes. With
one exception (Manchu), protein content was quite good,
while the iodine values were well within the range normally
found in soybeans. While there was a definite tendency for
high protein and low oil, and low protein and high oil to be
associated, there was no definite trend of association between
iodine value and either protein or oil.
“In Table 16 are presented the average protein, oil and
iodine number for all of the above nine varieties for each of
the 4 years, 1938 to 1941
“The data show that seasonal conditions have profound
effects upon the chemical composition of the soybean. Dry
seasons tend to increase the percentage of protein and lower
the oil, while under conditions of high moisture the reverse
seems to be true. As mentioned before, high oil appears to
be associated with low protein and vice versa. In 1940, the
iodine number was definitely low in comparison with the
other years, while the average protein percentage was the
highest. Iodine number and percentage protein do not show
any definite association in the other three years.
“In addition to the testing of varieties and selections,
a number of strains have been selected from the breeding
nursery from time to time for testing for seed production
each year. An endeavour has been made to arrange the
strains in uniform groups on a maturity basis and extend
the testing to several of the branch farms. The following
branch farms have co-operated in carrying tests of the earlier
strains: Nappan, Nova Scotia; Ste. Anne de la Pocatiere,
Quebec; Fredericton, New Brunswick; Lennoxville, and
L’Assomption, Quebec; Brandon and Morden, Manitoba;
Indian Head and Swift Current, Saskatchewan; Lethbridge,
Alberta; and Agassiz, British Columbia. Summary reports
of these tests will be made by the individual stations. These
widely distributed tests have assisted greatly in evaluating
the strains from the standpoint of adaptation, etc., and
information has been obtained that could he secured in no
other way. The number of strains tested in different years has
varied considerably. In 1939, the same 32 strains were tested
on 8 stations, including Ottawa. As most of these strains have
since been discarded for various reasons, no purpose would
be served by summarizing the field data, but as the chemical
analysis of the seed was made of all varieties from all
stations, a summary of the analytical data is given in Table
17. This summary is important because it shows the effect
of environment upon the protein and oil content and the
iodine number. “The following figure presents a graphical
illustration of the effect of environment upon the percentages
of protein and oil, and the iodine number of the oil from
soybean seed grown at the 8 different experimental stations.”
Soybeans are also mentioned in the section titled
Seed Production (p. 37-46) under the heading “Influence
of Maturity and Time of Threshing Upon the Quality of
Soybean Seed” (p. 44-46). Discusses the influence of stage
of maturity and time of threshing on the quality of soybean
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seed.
Soybeans are also mentioned in the section titled “List
of Forage Crop Projects at the Division of Forage Plants,
Central Experimental Farm Ottawa, and at Branch Units
Across Canada” (p. 89 and the following eight unnumbered
pages).
Soybeans are mentioned in the large table [on the eight
unnumbered pages] on the second unnumbered page and the
fifth unnumbered page (after the section title on page 89).
Address: B.S.A., M.Sc., Ph.D., Dominion Agrostologist,
Central Experimental Farm, Ottawa, Canada.
2148. Stoa, T.E. 1950. Soybeans at Fargo. North Dakota
Agricultural Experiment Station, Annual Report (Fargo) 87
p. For the year 1949. See p. 32.
• Summary: This annual report is titled “North Dakota’s
Agricultural Progress through Research.”
On the title page is also written: “Station Bulletin 356,
January 1950.”
It includes the fiscal report for the period July 1, 1948 to
June 30, 1949.
In the section on “Grasses and Legumes” (p. 29-33) is a
subsection titled “Soybeans at Fargo” (p. 32) which states:
“In ten years comparisons (1940-49) of three varieties
of soybeans at Fargo, Manchu (Montreal strain) led with
an annual average yield of 20.7 bushels per acre; Mandarin
(McCrostie strain) was second with 18.8 bushels per acre;
and Minsoy was third with 17.6 bushels per acre.
“In seven years trials (1943-49) at Fargo, average
annual yields in bushels per acre were as follows: Manchu
(Montreal strain) 20.3; Norsoy, 19.6; Mandarin (McCrostie
strain) 18.9; Goldsoy, 18.3; and Minsoy, 16.2.
“Cooperation with the Regional Soybean Laboratory
is being continued. Breeding nurseries for soybeans were
maintained at Fargo and at Park River in 1949.”
“Walsh County Agricultural and Training School, Park
River, N. Dakota, cooperating.” Address: Agronomist.
2149. Chamberlain, D.W. 1951. Resistance to bacterial blight
in soybeans (Abstract). Phytopathology 41(1):6. Jan.
• Summary: This abstract is located in a section titled
“Abstracts of Papers Accepted for Presentation at the FortySecond Annual Meeting of the Society, Memphis, Tennessee,
December 1, 2, and 3, 1950.”
Page 6: “In 1947, approximately 1200 varieties and
introductions of soybeans were tested for reaction to
bacterial blight (Pseudomonas glycinea). Three highly
resistant introductions were selected for study in the
greenhouse. They were tested by water-soaking the leaves
with the bacterial suspension by means of an atomizer
connected to a compressed-air line. The susceptible varieties,
Illini and Bansei, were used as controls. The resistant
introductions developed only necrotic spots, whereas the
susceptible varieties developed spreading, translucent,

water-soaked areas within 5 to 7 days after inoculation.
Highly diluted inoculum induced slight chlorosis on the
resistant introductions; the susceptible varieties, under the
same conditions, developed typical blight symptoms. Leaf
samples, taken at daily intervals from inoculated leaves of
susceptible and resistant plants, were crushed in sterile water
and plated on potato-dextrose agar to determine comparative
bacterial populations. There was little difference in the rate
of multiplication of Ps. glycinea in the leaves of resistant
and susceptible soybeans until 4 days after inoculation.
Subsequently, bacterial populations increased rapidly in the
susceptible leaves, in contrast with a slow, limited increase in
the resistant leaves.”
2150. Kernkamp, M.F.; Gibler, J.W. 1951. Resistance in
soybeans caused to root rot caused by Rhizoctonia solani
(Abstract). Phytopathology 41(1):21. Jan.
• Summary: “All varieties of soybeans recommended in
Minnesota are susceptible to root rot caused by Rhizoctonia
solani, but recent investigations indicate that resistance
to this disease is available by reselection within certain
varieties or strains from hybrid origin. In routine tests of
breeding material for resistance to R. solani some plants
survived. Progenies from these plants were reselected in
two subsequent field trials and were tested for resistance in
three greenhouse trials. In each trial they were planted in
soil artificially infested with five virulent races of B. solani.
Twelve lines with a high degree of resistance resulted from
this reselection: five from (Lincoln x Richland) x Lincoln;
two from Mandarin x Richland; one from Mukden x Linman
533; one from Mukden x Wisconsin Manchu 3; one from
Mukden x Richland; one from Ottawa Mandarin; and one
from Flambeau.” Address: Minnesota.
2151. Morse, W.J. 1951. What’s in a name? Soybean Digest.
Jan. p. 22-24.
• Summary: “Ancient Chinese literature recording the
advice of agriculturists on the best varieties of soybeans to
plant under different soil and climatic conditions and the
utilization of certain varieties for specific purposes, indicates
that the soybean was perhaps one of the oldest crops grown
by man [sic]. Varieties of soybeans are very numerous
in oriental countries, especially Korea. There during
agricultural explorations by the United States Department of
Agriculture in 1929 to 1931 more varieties showing a wider
range of color, size, and shape of seed and plant characters
were found than in China, Manchuria, and Japan.
“The soybean is peculiarly sensitive to changes of
soil and climatic conditions and this explains undoubtedly
to a very great extent why practically every locality in
the soybean regions of eastern Asia has its own varieties.
Explorations in small villages in China and Korea revealed
that nearly every family had its own favorite varieties for
different uses.
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“It is noteworthy that of the large number of varieties
introduced into the United States from the Orient the same
variety has rarely been secured a second time unless from
the same locality. Obviously, centuries of experience aided
by natural crossing and selection have brought about the
development of the vast number of varieties for special
purposes under local conditions in China, Korea, and Japan.
“Prior to the introduction of numerous varieties of
soybeans by the Department in 1898, not more than eight
varieties had been grown in the United States. The culture
of these was limited to a few well-defined areas. During the
past 50 years the Department has made several thousand
introductions of soybeans from China, Korea, Manchuria,
Indonesia (Java), and India, representing many hundreds of
distinct types.
“This large collection, ranging in maturity from 75 to
200 or more days, has shown wide differences in color, size,
shape, composition and quality of seed, plant characters,
utilization, and in adaptation to the various soil and climatic
conditions in the United States.
“In a recent review of all introductions received from
eastern Asia, it was noted that a large number of those from
China, Korea, and Japan were sent in under their native
varietal names, the translation of which revealed some
very interesting and perplexing names. It was interesting to
note among the oriental names three–Chief, Chestnut, and
Hawkeye–that breeders in the United States have assigned to
varieties developed for their own local conditions.
“The many peculiar oriental varietal names of soybeans
suggested the title of this article. It was thought that
American soybean breeders and growers would be interested
in knowing the sort of varietal names soybeans have in other
parts of the world.
“It is obvious that the oriental breeder or grower, in
naming some of the varieties, must have been in a poetic
frame of mind in assigning such names as ‘Heaven’s Bird,’
‘White Spirit of the Wind,’ ‘Flower Garden,’ and ‘Clasped
Hands.’
“The large number of varietal names is quite
understandable as they indicate various seed and plant
characters, temples, villages, prefectures, animals, birds,
uses, and occasionally a breeder’s name. This will be noted
in the following lists and selected classification of varieties.
“It is not to be assumed that these lists of names
represent all of the varieties grown in these countries. In fact,
they are only a selected number from the varieties introduced
into the United States during the past 50 years. It was
interesting to note that some of the Chinese varietal names
were the same as those in Chinese literature dating back 100
years ago.”
“Selected classification of Chinese soybean varieties:
“Seed Color: Black Belly, Chicken’s Foot Yellow,
Crow’s Eye Yellow, Crow’s Skin Green, Flesh Yellow, Musk
Deer’s Skin Yellow, Parrot Green, Raven’s Eye Yellow, Tiger

Skin.
“Seed Size: Great White, Large Black, Large Green,
Large White Eyebrow, Small Golden.
“Seed Shape: Flat Black Golden Round, Large Round
Black, Pearl Shape, Round Pearl, Small Round Green.
“Hilum (Seed scar): Flowery Eyebrow, Large White
Eyebrow.
“Maturity: August Green, Autumn Azure, Burst Pods
in Six Months, Eighth Month White, Fifth Month Yellow,
Melon Ripe, Midsummer Yellow.
“Pods: Five Month Broad Pod, Four Grain Green, Four
Grain Yellow, Iron Pod Green, Three Bean Pod, White
Podded Green.
“Leaf: Long Large Green Leaf.
“Pubescence: Hairy Green, Red Hair Green, Sixth
Month White Hairy, Yellow Hair Green.
“Utilization: Black Curd, Follow Rice, Round Cattle
Feed, Vegetable.
“Odd Names: Entwined Silk, Moon Tooth, Sparrow’s
Cackling, Unknown Water.”
“Selected classification of Korean varieties:
“Seed Color: Barbarian Blue, Black Chestnut, Castor
Bean Skin, Golden, Indigo, Lacquer Black, Red Striped,
Rich Black, Widower (Black and White), Yellow Dragon’s
Eye.
“Seed Size: Big Green, Large Black, Small Blackeye,
Small Blue.
“Flower: Early White Flower, Large White Flower,
White Flower Pure Yellow.
“Hilum: Chotan White Eye, Green Eye, Purple Mouth,
Rensen Brown Eye, Small Blackeye, White Eye.
“Maturity: Aid For New Land, Black Sprout, Black
Vegetable, Edible, Millet Friend, Plant In Millet, Plant in
Wheat, Plant Between Crops, Rainy Season, Roasting,
Sprout.
“Habit: Climbing.
“Leaf: Bamboo Leaf.
“Birds: Crow’s Early, Domestic Geese, Pigeon, Skylark,
Swallow, Water Rail.
“Animals: Deer, Horse, Mouse, Red Rat, White Horse.
“Village: Anpen, Chotan, Tansen.
“Superior Varieties: Great Happiness, Plentiful, Prolific,
Rich, Rich and Virtuous.
“Odd Names: Beheaded, Clasped Hands, Cow’s Knee,
Flying Fish, Flower Garden, Peaceful, South Sea, Spirit of
the Wind, Turtle Nest, White Priest’s Foot, Wild Boar’s Hip.”
“Selected classification of Japanese varieties:
“Seed Color: Black Autumn, Black Saddle, Brown
Spotted, Green Fool, India Ink, Mink Skin, Pretty Flesh
Color, Silver White, Yellow Jewel, Yellowish White
Blackeye.
“Seed Size: Large Green, Large Jewel, Large White,
Large White Ring, Small Blackeye, Small Bullet, Small
White.
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“Seed Shape: Gingko Seed Shape, White Ball, Water
Caltrop Shape.
“Hilum (seed scar): Blackeye, Green Eye, No Eye,
White Eye, White Mouse Eye.
“Pods: Black Eye Long Pod, Black Pod Gold, Four
Seeded Yellow, Fox Pod, One Seed, Red Pod, Three Seeded
Pod, Two Seeded Pod, Yellow Pod, White Pod.
“Pubescence: Early Smooth, Green Non Hairy, Half
Smooth, Middle Season Smooth, Naked Devil, Non Hairy,
Smooth White, Smooth Devil, White Hair.
“Stems: Fan Shape Stem, Red Stalk, Single Stalk, White
Stem.
“Leaf: Five Leaf Saddle, Monbetsu Long Leaf.
“Habit of Growth: Akita Bunch, Bunching Maiden,
Doesn’t Touch The Earth, Dwarf, Very Bunched Pods.
“Maturity: August, Black Autumn, Early Gold, Middle
Season, October, Very Early Abundant, Yellow Fall,
Midseason Fox, Through Frost, White Autumn.
“Utilization: Devil Chaser [for roasted soybeans–
irimame], Forage, Miso, Natto, Paddy Field Boundary,
Produces in Shady Places, Soy Sauce, White Sprout.
Superior Varieties: Abundance, Abundant Pods, Brings
Treasure, Early Increase, Excessive Yield, Fortune, Heavy
Yield, One Hundred Percent Good, Small, Fortune, One
Thousand Pod.
“Animals: Early Fox, Mink, Mouse, Small Donkey,
Tiger.
“Birds: Crane’s Friend, Dove, Dove Killer, Sparrow,
Wild Duck, Wild Goose, Young Crane.
“Persons: Bingo’s White, Chichanari, Hachiya.
“Prefectures (states): Aizu, Chiba, Echigo.
“Shrines: Goshanari, Miyashiro, Zankonji.
“Villages: Chizuka, Hachirihan, Iwakiri.
“Odd. Names: Covered with Frost, Bright Country,
Elder Brother, Enter Priesthood, Heaven’s Bird, Old
Woman’s Cane, Pretty Girl, Through the Water, Under The
Snow, White Dog’s Foot.”
Photos show: (1) Bean curd [tofu] cakes being sold by
vendors on streets in Peking, China. In the Orient special
varieties of soybeans are used in the manufacture of bean
curd and many other soy products. (2) Korean farmers’
market day held weekly in the small villages. This offers
a rich source of soybean varieties. (3) Japanese farm girls
planting seed of the Azemame (Paddy Field Boundary
Soybean) variety on the land bounding a rice paddy. The
beans are used in making miso (salty soy paste), soy sauce,
and other foods for human consumption.
Note 1. This is the earliest English-language document
seen (Aug. 2011) that uses the term “salty soy paste” to refer
to miso.
Note 2. This is the earliest English-language document
seen (Nov. 2020) that mentions Azemame. Address:
Retired Principal Agronomist, Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural

Engineering, Agricultural Research Administration, U.S.
Dep. of Agriculture, USDA.
2152. Soybean Blue Book. 1951. Soybean growers and
distributors. p. 143.
• Summary: This half-page section is divided equally
into “Vegetable soybean seed” (11 companies listed
alphabetically by company name; after each company
name are the names of the vegetable varieties offered)
and “Soybean seed–wholesale” (9 companies listed
alphabetically by state). The following companies are listed:
(1) W. Atlee Burpee Co. (Clinton, Iowa; Bansei). (2) Holmes
Seed Co. (Canton, Ohio; Bansei). (3) International Nutrition
Laboratory (Mt. Vernon, Ohio; Aoda, Bansei). (4) Lewis
Olmer (Carthage, Illinois; Bansei). (5) John A. Salzer Seed
Co. (La Crosse, Wisconsin; Bansei). (6) Wm. G. Scarlett &
Co. (Baltimore, Maryland; Edible Yellow). (7) Strayer Seed
Farms (Hudson, Iowa; Bansei). (8) Raymond Vail (Syracuse,
Indiana; Bansei). (9) Vaughan’s Seed Store (Chicago,
Illinois; Bansei). (10) Buxton White & Co. (Elizabeth City,
North Carolina; Bansei). (11) T.W. Wood & Sons (11 S.
14th St., Richmond, Virginia; Early Woods Yellow, Laredo,
Mammoth Yellow, Mixed, Ogden, Pocahantas, S-100, Tokio,
Virginia Brown, Wilson Black, and Wood’s Late Yellow.
Note that Wood & Sons offers by far the most varieties of
vegetable soybeans).
The list of nine soybean seed wholesalers includes:
(1) Robert L. Dortch Seed Farms (Scott, Arkansas): “State
registered breeders.” Dortch has a half-page ad titled
“Soybean breeders” at the bottom of this page. (2) Jacob
Hartz Seed Co. (Stuttgart, Arkansas): “Southern grown green
and edible varieties for edible purposes.” (3) Funk Bros.
Seed Co. (Bloomington, Illinois): “Soybean seed.” (4) J.A.
McCarthy Seed Co. (Evansville, Indiana). (5) Farmer Seed &
Nursery Co. (Faribault, Minnesota). (6) Cypress Land Farms
Co. (Jaywye, Missouri). See ad p. 142. (7) Cypress Supply
Co. (Portageville, Missouri). (8) Valley Farms (Merchants
Exchange Bldg., St. Louis, Missouri). See ad p. 142. (9) T.W.
Wood & Sons (Richmond, Virginia): “Breed, grow, distribute
soybeans for seed and commercial use.”
Note: This is the earliest document seen (Aug. 1999)
that mentions the soybean variety Virginia Brown.
2153. Soybean Digest. 1951. Hold first Ontario soybean
convention. March. p. 28.
• Summary: “The first annual Ontario Soybean Convention
held at Chatham, Ontario Feb. 15 and 16, was a big success;
as a result its sponsors plan to make it an annual affair.
“About 400 soybean growers, processors and others
attended the event. Sponsors were Canadian processors,
the Ontario Elevator Association, the Ontario Soybean
Marketing Board and the Farm Products Marketing Board of
Toronto.
“The Ontario soybean growers, concentrated in Essex
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and Kent Counties, were told that they should at least
double the 3 million crop they grew in 1950, by Harry Pugh,
chairman of the Ontario Soybean Marketing Board. He
suggested that the growing area could be extended further
north and east with earlier maturing varieties.
“Pugh also urged the growers to store at least half their
annual crop. ‘Freight cars are at a premium in the fall, labor
is scarce to handle the crop and large terminal elevators
are costly. What we would like to see is a steady supply of
beans going to the processor so he can supply meal and oil
to his customers throughout the year. That, alone, will offset
foreign oil and meal imported to compete with us.’
“The problems of marketing and storage of soybeans
were also discussed by Geo. M. Strayer, secretary-treasurer
of the American Soybean Association, who was on the
program.
“New varieties should be available soon with a higher
oil yield, C.E. Jones, field husbandry department, Ontario
Agricultural College, told the group. Jones said Mandarins
are proving to be the highest yielders of oil. Blackhawks
are showing good oil yields, good per acre yield and
have the height and straw necessary for combining, Jones
said. Monroes have not been consistent in their per acre
yields, but have shown good oil content and are excellent
for combining. Hawkeyes have good oil content and per
acre yield but tend to be short for combining in Ontario,
especially when grown on clay.
“The film, Soybeans, the Feature Story, was shown
twice during the meeting.”
“Other speakers included: Dr. F. Dimmock, Dominion
Department of Agriculture, Ottawa; C.W. Owen, Dominion
Experimental Farm, Harrow; Dr. S.J. Slinger, poultry
department, Ontario Agricultural College, Guelph; Don
McLachlin, Tupperville, Ontario; Gillis De Putter, Appin,
Ontario; and James Ferris, sales manager, Ford of Canada.”
Note: This is the earliest document seen (Aug. 2019)
that mentions the “Ontario Soybean Marketing Board.” The
name, written exactly like this, is mentioned twice.
2154. Boswell, Victor R.; Wester, Robert E. 1951. Growing
vegetables in town and city. USDA Home and Garden
Bulletin No. 7. 40 p. March. See p. 1-2, 12, 19-23, 36.
Reprinted in 1958, 1962.
• Summary: Table 1 (p. 11) shows “Some common
vegetables grouped according to the approximate times they
can be planted and their relative requirements for cool and
warm weather.” Under “Cold-tender or heat-hardy plants for
late-spring or early-summer planting,” soybeans are listed
twice under: (1) “Plant on frost-free date.” and (2) “Good for
summer planting.”
In tables 2 and 3 “Earliest safe planting dates and range
of spring-planting dates for vegetables in the open” (p. 1821), soybeans are mentioned once on each of the four pages.
Table 4 “Seeds and space required for vegetables

when grown intensively for hand culture” (p. 22) states for
soybeans: Approximated distance between rows: 24-36
inches. Approximated distance between plants or hills in
rows: 3 inches. Depth to cover seeds or roots: 1½ inches.
Seeds or plants required for 1 foot of row or per hill: 5.
Required for 100 feet of row: ½-1 pound. Required for 1
acre: 45-90 pounds.
The rather long section on soybeans (p. 35) states:
“Vegetable varieties of soybeans are rapidly increasing in
popularity in America, as gardeners become more familiar
with them as a food crop. The soil and cultural requirements
and methods of growing them are essentially the same as
for bush forms of common beans. Soybeans, however, are
slower growing than most garden beans, requiring 3 to 5
months for maturity, and warmer weather. They also are
taller growing, the larger, later varieties requiring a greater
distance between rows than dwarf snap beans. Small, early
varieties may be planted in rows as close as 2 feet, but the
larger, later ones require 3 feet between rows. (See table 4.).”
“Some of the more widely grown varieties and the
number of days until their green edible stage when grown in
the Corn Belt follow: Giant Green, 90 to 95 days; Bansei, 95
to 100 days; Jogun, 100 to 110 days; Hokkaido, 100 to 115
days; and Imperial, 110 to 120 days. In cooler sections the
rate of development will be slower. Only the early varieties
should be grown in the more northerly States, and the
medium or late varieties in the South.”
“For use as a green vegetable, soybean pods should
be harvested when the seeds are fully grown but before the
pods turn yellow. Most varieties produce beans in usable
condition over a period of a week to 10 days. The green
beans are difficult to remove from the pods unless the pods
are boiled or steamed 4 to 5 minutes, after which they are
easily shelled. The beans are prepared for the table in much
the same way as lima beans or garden peas.” Address:
Crops Research Div., Agricultural Research Service, USDA,
Washington, DC.
2155. Holston, E.M.; Crittenden, H.W. 1951. Resistance in
soybeans to root-knot nematodes (Abstract). Phytopathology
41(6):562. June.
• Summary: “The varieties Illini, Lincoln, Dunfield,
Hawkeye, Richland, Wabash, Earlyana, and Chief were
planted in a nematode-infested field to determine their
resistance.”
2156. Parker, M.W.; Borthwick, H.A. 1951. Photoperiodic
responses of soybean varieties. Soybean Digest. Sept. p. 2628, 30.
• Summary: “Flowering of soybean plants depends very
largely on the number of hours of darkness they receive each
day. Plants of many varieties are completely incapable of
forming flower buds unless they receive 10 or more hours of
darkness daily and plants of all varieties flower much more

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 1049
quickly with daily dark periods of 14 to 16 hours than with
shorter ones. This reaction of soybeans to daily duration
of darkness has been known for a little over 30 years. It
was discovered by W.W. Garner and H.A. Allard, two
Bureau of Plant Industry scientists, who found that Biloxi
soybeans could be made to flower at Arlington, Virginia, in
midsummer if they were subjected daily to short days and
long nights. These workers, impressed with the fact that light
was acting in some peculiar way to control flowering called
the phenomenon ‘photoperiodism,’ a term meant to attach
special significance to the daily duration of light, i.e., the
length of day. This emphasis on the importance of the length
of the daily light period continued until about a decade ago,
when experiments showed that the daily duration of darkness
was the controlling factor.
“Since its discovery our knowledge of photoperiodism
has been greatly increased by studies made in various parts
of the world. Flowering of many kinds of plants was found
to be photoperiodically controlled. Some flowered only when
days were short and nights were long. These were called
‘short-day’ plants. Others flowered best with long days and
short nights and were, therefore, called ‘long-day’ plants.
Still other kinds flowered equally well on all day-lengths and
were designated as ‘indeterminate’ or ‘day-neutral.’ Shortday plants include such well-known crop plants as soybean,
strawberry, hemp, millet, sorghum, and chrysanthemum,
while spinach, beet, and cereals such as wheat, oats, barley,
and rye are representatives of the long-day type. Tomato and
many varieties of green beans are typical examples of the
indeterminate class. A fourth class contains a limited number
of plants that flower only on intermediate daylengths. Sugar
cane is an outstanding example of this ‘intermediate’ group.
“Practical Applications: Immediately after
photoperiodism was discovered many very practical ways
were found to make use of it to improve methods of crop
production. Plant breeders, for example, were able to
make early and late varieties bloom simultaneously as was
necessary if crosses between them were made. By artificially
controlling the day-length, breeders of some crop plants
could produce several generations per year, thus speeding up
production of new varieties. Artificial control of daylength
for greenhouse-grown crops such as chrysanthemum is now
being practiced very extensively and florists are able to
produce these flowers every week of the year. It is reported
that in Hawaii light is being used in sugar cane fields to keep
the plants vegetative so that they will continue to produce
new leaves for manufacture of sugar and new joints of
cane for its storage. These are only a few of the somewhat
spectacular ways in which knowledge of photoperiodism
benefits growers of many kinds of plants either directly or
indirectly.
“Although it seems improbable that the soybean grower
will find it profitable to use artificial light on a field basis
to control the flowering and fruiting of his crop he benefits

from an understanding of photoperiodism in other ways. He
cannot escape the fact that he is growing a crop each variety
of which has very specific daylength requirements. These
daylength requirements are so specific, in fact, that the best
performance of some varieties is restricted to zones little
more than 50 miles wide in the north and possibly somewhat
wider in the south. Although other environmental factors
have their effects on development of the crop, daylength is in
most cases the dominating one for soybeans.
“Differences in the rate of development of early and late
plantings of a variety in a particular region result from the
photoperiodic reaction. It has been noted, for example, that
plants from successive weekly plantings made in the first
part of the season may finally bloom almost simultaneously,
particularly if they are grown in middle or northern
latitudes. In southern latitudes early planted lots may flower
prematurely before the short days of spring have lengthened
sufficiently. In northern or central latitudes, however, they
bloom as soon as the nights increase to a length required
for that particular variety. Early planted lots thus have a
longer period in which to vegetate than late planted ones.
When nights of adequate length are reached plants of the
earliest lots are accordingly largest, have the most places
at which flowers can be formed, and thus produce the most
pods per plant. These facts must be taken into consideration
if field conditions make unusually late planting necessary.
An increased rate of planting of the variety or selection of
another variety having a different photoperiodic requirement
may partially counteract this effect of day-length.
“Daylength response may conceivably be a factor in the
production of seed of forage types of soybeans. Growing of
such varieties in latitudes south of those to which they are
best adapted as a forage crop results in development of a
shorter less vining type of plant that is easier to thresh.
“These are only a few ways in which the photoperiodic
responses of soybeans are used by research workers and
commercial growers to produce better varieties and better
yields from existing varieties.
“Leaf, the Sensitive Part: Although we do not
understand fully how photoperiod operates in plants to
regulate flowering and fruiting we now know many facts
about it that were not available a few years ago. About 1935
it was discovered that daylength treatments must be applied
to the leaves of a soybean if the plant is to flower. This
was learned by placing only the leaves in darkness in late
afternoon and returning them to light the next morning, thus
giving them long dark periods but letting all other parts of
the plant receive short dark periods. In other lots the stem
tips on which the flowers are formed were subjected to long
dark periods and the leaves to short ones. Treatment of the
stem tips had no effect but treatment of the leaves invariably
caused flowering. It was subsequently found that subjection
of only one of the leaves of a plant to long dark periods was
adequate to cause floral initiation.
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“Further evidence of the importance of leaves was
obtained from grafts between plants of Biloxi and Agate.
The Biloxi variety is adapted to conditions in the southern
part of the United States and Agate to the northern part.
If Biloxi and Agate plants are grown with eight-hour dark
periods the Agate plant blooms but the Biloxi does not. A
single young leaf of an Agate plant grafted to a petiole of
a Biloxi plant enables the Biloxi plant to produce flowers
even though grown with eight-hour dark periods. The Agate
leaf is apparently able to make some sort of flower-inducing
substance, possibly a flowering hormone, that the Biloxi
plant is unable to make under those conditions.
“Duration of Darkness: Evidence that the length of the
dark period controls the photoperiodic reaction has come
from two types of experiments. In one the plants have been
subjected to cycles of artificial light and darkness that do not
total 24 hours. In such experiments short photoperiods have
been tested with dark periods of various lengths and long
dark periods have been tried with photoperiods of different
lengths. Flowers were formed on those lots that received
long dark periods regardless of length of photoperiod.
“In the other type of experiment plants were given
photoperiods and dark periods that were known to be
favorable to flowering but in addition they were also given
a brief period of light in the middle of the dark period. Thus
when Biloxi soybeans were grown with 12 hours of light
and 12 hours of darkness per day they promptly flowered but
when given the same treatment except for one minute of light
added in the middle of each 12-hour dark period flowering
did not occur. The great importance of the continuity of
the dark period is thus emphasized. A 12-hour dark period
each day promotes flowering but two six-hour dark periods
separated by a minute of light each day prevent flowering”
Note: This is the earliest document seen (Aug. 2018)
that contains the term “day-neutral” in connection with the
soybean. (Continued). Address: Plant Physiologists, Bureau
of Plant Industry, Soils and Agricultural Engineering, USDA,
Beltsville, Maryland.
2157. Parker, M.W.; Borthwick, H.A. 1951. Photoperiodic
responses of soybean varieties (Continued–Document part
III). Soybean Digest. Sept. p. 26-28, 30.
• Summary: (Continued): Although differences occurred
in position of flowers on plants of the two plantings the
differences were small in most cases relative to those
resulting from photoperiod. These differences in response
could have resulted from differences in temperature,
radiation or other factors and interactions between them.
Much wider ranges of temperature or of solar radiation than
those encountered during this experiment are incapable
by themselves of causing flowering if photoperiods are
of length unfavorable to flowering. The effects of these
other environmental factors appear to be secondary on the
photoperiod reaction itself. In this particular experiment the

average weekly minimum temperatures were 5 to 10 degrees
lower during the first four weeks for the first planting than
for the second. Total solar radiation, measured about 10
miles from the site of the experiment, was higher for the
second planting during the first two weeks and lower during
the second two weeks.
“Data for position of the terminal inflorescence were
incomplete for three of the varieties but for the other three
the differences were of the same general pattern as those
for position of first flowers (Table 1). Since Arksoy, Ogden,
and Volstate produced terminal inflorescences on every
photoperiod tested they would presumably be classed as
determinate soybean varieties. Macoupin, on the other
hand might be so classed, when grown with 13- or 13.5hour photoperiods but at longer ones would be classed as
an indeterminate variety. The term ‘indeterminate’ as here
used refers specifically to a habit of growth of a soybean
variety in which the terminal of the main stem continues to
grow throughout the season. It does not relate in any way
to the indeterminate photoperiodic response characteristic
of plants such as snap bean, tomato and others. Palmetto
was determinate on 13-hour photoperiods but not on longer
ones. It is not improbable that Acadian might have been
determinate had photoperiods shorter than 13 hours been
tested.
“The average difference in days to flower between all
lots planted May 15 and June 20 was six, the June 20 lots
blooming in the shorter time in every comparison (Table 2).
These differences, like those in positions of flower buds,
were small in contrast with those resulting from photoperiod.
Average number of days from planting to flowering for both
lots, on 14-hour photoperiods ranged from 43.6 days for
Macoupin to 96.3 for Acadian. When the six varieties are
arranged in order of increasing group number the numbers of
days from planting to flowering of the 14.5-hour lots form an
increasing series.
“The difference in days to flower resulting from the
1.5-hour difference in length of photoperiod of the 13- and
14.5-hour lots varied with variety. For Macoupin, which was
least influenced by this range of photoperiods, the difference
was 8.4 days and for Acadian, which was most influenced, it
was 50.1 days. The size of these differences for the different
varieties increased with the group numbers of the varieties.
The effects of photoperiod do not stop with the production of
flowers. The rate of development of flowers to young pods
is also influenced. In this experiment the number of days in
most cases increased as the daylength increased (Table 3).
Lots planted on the different dates passed through this stage
of their development at different rates, those lots planted
June 20 requiring fewer days in every case than those planted
May 15. These differences, as in previous cases, were small
relative to those resulting from differences in photoperiod.
Although data were not collected observations indicated that
effects of photoperiod expressed themselves during even
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later stages of pod formation and maturity.
“The average number of pods per plant increased as
length of photoperiod increased and in most cases was
greater on plants of the first planting than on those of the
second. This result was to be expected because the number of
pods produced by a plant depends to considerable extent on
the stage of development of the plant when it starts to bloom,
larger plants having more positions at which pods can be
formed.
“Height of plant increased for every variety with each
increase in photoperiod. This greater height was primarily
due to the greater numbers of internodes formed at the longer
photoperiod. There was also a height difference between lots
of the first planting and those of the second, particularly for
varieties Macoupin, Arksoy, Ogden and Volstate. For each
of these varieties the number of internodes was about the
same at comparable photoperiods for the two plantings. The
additional height of the June 20 lots therefore resulted from
greater elongation of these internodes and was probably to be
attributed to differences in temperature or light prevailing at
some stage in the development of the two plantings.
“Effects of environmental differences for a few days
during the early stages of development may have profound
effects that are not fully apparent for several weeks. One
replicate of the 13-hour lots accidentally received continuous
light for a period of about 10 days ending when the plants
were four weeks old. This replicate bloomed 11.2 days
later than the correctly timed one and required 8.1 more
days to produce pods two centimeters in length. The total
delay in production of pods of this size was thus 19.3 days.
Corresponding differences in number of pods and in heights
of plant were also observed.
“Studies Needed: Although a great deal of photoperiodic
work has been done with soybeans much of it has had
as its main objective advancement of our knowledge of
photoperiodism rather than of the physiology of the soybean.
A considerable part of the work was with Biloxi, a variety
that is no longer of great commercial importance. Much of
it, moreover, has been restricted to studies of the production
of flower buds or flowers and has not dealt with possible
effects of photoperiod on later stages in the development of
the plant. All of this work has been very valuable and has
given us a generalized picture of the way soybeans respond
to changes in photoperiod. It has fallen far short, however, of
giving the soybean investigators the detailed photoperiodic
information they should have concerning varieties that are
most important to them.
“Studies are needed of the photoperiodic responses of
many of the varieties that are now in wide commercial use.
The six varieties included in the work reported differed
greatly in their responsiveness to a given change of
photoperiod and it is probable that similar differences would
be found among other varieties. Although the six varieties
tested included representatives of four different groups wide

differences were found between Volstate and Palmetto,
two representatives of the same group. Volstate, a group
VII variety, responded photoperiodically much more like
Macoupin of group IV than like Palmetto of group VII.
“Studies are also needed of the interaction of
temperature, nutrition and other variables with photoperiod.
The relatively few investigations of this type that have been
made have been helpful in explaining reversals in relative
response of varieties under different soil or temperature
conditions.
“Finally more should be known about effects of
photoperiod on developmental stages following flowering.
Time of maturity is dependent in part on time of flowering
but it is also dependent on rate of growth and filling of pods.
Data presented in this paper show that photoperiod affects
these later developmental stages. It is probable that the extent
of its influence on development will be found to vary with
variety.
Photos: (1) “Soybeans grown with daily photoperiods
of 13, 13.5, 19, and 19.5 hours from top to bottom. The
varieties, Arksoy, Ogden and Volstate, are distributed at
random on each truck and thus cannot be individually
identified. Planted May 15 and photographed Aug. 11.”
(2-3) Portrait photos show (separately) M.W. Parker and
H.A. Borthwick.
(4) “Part of the equipment used to regulate length of
photoperiod for soybean experiment. The photoperiod house
is divided into 4 light-tight compartments each having
capacity for four trucks of soybeans. Each compartment
is equipped with a separate circuit of lights automatically
controlled by a time switch.”
Tables: (1) “Effect of photoperiod and time of planting
on location of first flower buds and terminal inflorescences of
several varieties of soybeans.”
(2) “Effect of photoperiod and time of planting on the
number of days to the opening of first flowers of several
soybean varieties.”
(3) “Effect of photoperiod and time of planting on length
of period from opening of flowers to production of pods 2
centimeters in length.” Address: Plant Physiologists, Bureau
of Plant Industry, Soils and Agricultural Engineering, USDA,
Beltsville, Maryland.
2158. News and Observer (Raleigh, North Carolina). 1951.
Winners in fair exhibits listed. Oct. 21. p. 9.
• Summary: The categories include:
“Legume seed–Soybeans (Biloxi): Walter Davis,
(second place award).
“Soybeans (Laredo): Mrs. W.L. Kilian; N.C. Foundation
Seed Producers; and Mrs. Clarence E. Brown, Route 2,
Rockwell.
“Soybeans (Roanoke): Mrs. W.L. Kilian, Mrs. Erich
E. Hecht, Route 2, Norlina; and N.C. Foundation Seed
Producers.
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“Soybeans (Woods Yellow): Walter Davis, Mrs. W.L.
Kilian.
“Soybeans (Any other correctly named variety): Max
Davis, Route 4, Shelby; Walter Davis; and Mrs. W.L.
Kilian.”
2159. Calland, J.W. 1951. The present status of soybeans as a
crop–The future. Soybean Digest. Dec. p. 18-20.
• Summary: “Recently while visiting with John S. Weskett,
president of the New Bern Oil and Fertilizer Co. of New
Bern, North Carolina, I was told that during the early
twenties, when we were just starting to grow soybeans in
the Midwest, he customarily shipped each year from 100 to
150 cars of soybean seed into Illinois and surrounding states.
Back then, North Carolina, Virginia, Mississippi, Kentucky
and Alabama were the five leading states in soybean acreage.
“In those days less than 5 million bushels of soybean
seed were produced annually in the U.S. and they were
not for processing. Fifteen percent was used as seed on
farms where produced, 25 percent fed to livestock, and the
remaining 60 percent sold very largely for seed. Only onefourth of the total soybean acreage was harvested for beans.
The balance went for hay, pasture, or for plowing under for
soil improvement. They were called ‘the poor man’s alfalfa.’
It was not until 1941 that one-half of our soybeans were
harvested for seed. Now, it is about 80 percent for seed for
the entire country and more than 90 percent for the Cornbelt
states. Alabama today harvests one-third of her soybean
acres for beans. There are yet many areas where soybeans are
still ‘the poor man’s alfalfa.’
“By 1930 one-half of the soybean crop had moved
into the Cornbelt. Today 90 percent of the soybeans for
processing come from six states–Illinois, Indiana, Iowa,
Ohio, Minnesota and Missouri. The acreage grown for all
purposes ran up to over 15 million in 1943. It has averaged a
little over 13 million for the past six years.
“One thing is sure. Our 1951 production will fall far
short of our needs. We never have had enough soybeans.
Even last year’s 290 million bushels won’t be enough. This
year is no time to sell the soybean crop short.
“It has been my good fortune to be quite definitely
interested in soybean production for the past 17 years. In
that time I have seen some mighty poor guesses about what
was going to happen to the soybean crop. I still see them.
Last fall there was to be the worst glut of soybeans at harvest
time that we had ever seen. There was no place to store
them and the market couldn’t handle them. All three of these
assumptions turned out to be exactly wrong. You remember
how the acres were going to be reduced by about 50 percent
in 1946 and how they were not. It can be pretty well
summed up by saying that everyone who has been selling
the soybeans short over the past two decades has been wrong
consistently.
“Well, while we are on production, let’s take a look at

the improvements which have come to the soybean since the
early twenties. These can be divided into three rather definite
periods according to one leading soybean breeder.
“1920-1930. Introductions: Thousands of introductions
were tested and compared. The more popular ones were
Manchu, Ito San, Peking, Virginia, Wilson, Black Eyebrow,
Early Brown, and Midwest.
“1930-1940. Introductions, Re-Selections: The favorite
varieties of this period were Illini, Dunfield, Mukden,
Mandell, Richland, and 10 or 12 strains of Manchu.
“1940-1950. Hybrids: Plant breeders crossed varieties
having desirable qualities in order to combine the good
qualities of each into new and superior strains. Their skill
has given us Chief, Earlyana, Lincoln, Hawkeye, Adams,
Wabash, Monroe, Blackhawk, Ogden, Roanoke, and
Volstate.
“Progress Made:
“Oil–Up 4 percent, from 17 to 18 percent up to 21 to 22
percent. A 25 percent increase.
“Yield–Up 100 percent.
“Lodging Resistance–Up 200 percent.
“Shattering–Up from shattering to non-shattering.
“Height–Not changed much.
“Maturity–10 days to two weeks earlier.
“Protein–Decreased slightly as oil content went up.
“Disease–Disease resistant work just started.
“What Can We Expect?
“Standing Ability–Varieties like Hawkeye now have
satisfactory standing ability and others will improve.
“Height–Present height appears to be o.k.
“Maturity–Will gain a little in earliness but will hold
yielding ability.
“Disease–Disease resistance will be incorporated.
“Here is an example of this progress: From the AK
[A.K.] of period I to the Illini of period II to the Adams of
period III. The Adams is the highest-oil-content variety we
have today–22 percent on a dry basis. The credit for the
increase in oil content definitely goes to the plant breeders.
“The contribution of the plant scientists in selecting and
breeding improved and better adapted varieties, along with
greatly improved technology of production, processing and
marketing of soybean products, are doubtless the greatest
factors in explaining the amazing increase in soybeans the
past two or three decades.
“I think it is interesting to recall that a soybean variety
survey conducted in Ohio in 1944, just seven years ago,
showed only one-half of the growers using recommended
varieties and they were planting more than 50 others. Many
of these other varieties were definitely inferior ones while
others were too badly mixed to be called a variety. Elevators
and seed dealers were selling Manchu-type soybeans to
the growers. Manchu type was frequently any mixture of
yellow soybeans that happened to be in the bin. Maturity
dates might vary as much as two weeks among the varieties
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making up such a lot of seed.
“Ohio growers have come a long way in soybean
varieties since 1944. Today Ohio recommends three
varieties–Monroe, Hawkeye, and Lincoln. Probably not more
than a dozen varieties are planted in the state.
“A 1951 variety survey, covering 30 states shows only
30 different varieties recommended by state crop specialists,
and these range from the early maturing varieties for
Minnesota to the late maturity group for Louisiana.
“Processing and Marketing: Again, we must go back
to North Carolina for the first processing of American
grown soybeans. The Elizabeth City Oil and Fertilizer
Co. made a run of 10,000 bushels in Dec. 1915, and W.T.
Culpepper, manager of the firm, reported that the operation
was successful. The first processing here in the Midwest
was by the Chicago Heights Oil Manufacturing Co., of
Chicago Heights, Illinois, in 1919. But, according to I.C.
Bradley, who was in charge of the operation, they brought
the soybeans from North Carolina. The following year they
put in two expellers and started to process a few Illinois
soybeans. As many of you know, Mr. Bradley has continued
to process soybeans for the past 32 years. He is at present
manager of the Allied Mills soybean plant at Taylorville,
Illinois.
“Cornbelt soybean growers have ample markets for their
soybeans. Processing plants already in operation and now
being built will have crushing capacity of at least 290 million
bushels.
“Now, just a word about this greatly expanded
processing capacity. It isn’t just bad guessing by the
processors. Much of it is simply progress. The industry is in
the process of changing over from the screw-press method
to the solvent extraction method. Much of the present screwpress capacity eventually may be eliminated. Moreover,
considerable potential soybean processing capacity is being
used part time, or in some cases, even full time in crushing
other oil seeds. In reality, the figure of 290 million bushels
is the approximate capacity that could readily be used for
soybeans if it were advantageous to do so.
“Nebraska doubled her acreage in 1950, came through
with a 24-bushel average yield, and produced more than a
million bushels of soybeans. The processing plants within
her borders can readily crush all of these, and plenty of
markets outside the state are bidding for Nebraska soybeans.
“In 1924, the first year the USDA considered the
soybean crop important enough to gather statistics on it, the
estimated value of the crop was about 11 million dollars.
Consider the 1950 crop worth approximately 1 billion
dollars.
“Soybean Oil Meal: The soybean grower is naturally
interested in knowing if increased production of soybeans
will find a market through soybean oil and soybean oil meal.
In my opinion, many important and effective forces are
constantly working to increase the demand for soybean oil

meal. In the past 15 to 20 years this demand has grown from
nothing to 5½ million tons annually.” Continued. Address:
Managing Director, National Soybean Crop Improvement
Council.
2160. Calma, Valeriano C.; Rosario, Candido V. 1951.
A study of the adaptability to Los Baños [Philippines]
conditions of eleven varieties of soybean. Philippine
Agriculturalist 35(7):375-78. Dec. [8 ref]
• Summary: Trials were conducted using the following
eleven soybean varieties introduced from the USA: Arksoy,
Creole, Georgian, Hongkong, Mamredo, Monetta, Nanking,
Palmetto, Pennsoy, Roanoke and Seminole. In dry-season
plantings, Seminole gave the highest yields, followed
by Monetta and Creole. The seed yield in the wet season
varied from 645.83 to 1,739.58 kg/ha. Seminole had the
largest seeds and Palmetto, the smallest. Address: Dep. of
Agronomy, College of Agriculture at Los Baños, Philippines.
2161. Illinois Crop Improvement Assoc., Inc. 1951. Field
seed certification guide: Soybean seed directory, 1951
crop. Urbana, Illinois. (Its field seed certification guide).
Unpublished manuscript.
• Summary: “Soybeans: Description of Varieties.
“Adams Soybeans: Adams originated from a cross
between the Illini and Dunfield varieties back in 1938.
Single plant selections were made from that cross for five
successive generations, and some of the selections appeared
exceptionally good in early generations. They were further
selected and measured for desirable plant characteristics.
One of the most promising was named Adams and placed
in the regional trials, where it showed up well. It has clearly
demonstrated its superiority over the widely-grown Lincoln
variety in a number of important characteristics, which are as
follows: Adams out-yields Lincoln by about 1.5 bushels, it is
a day or two earlier in maturity, Adams shows less lodging,
but is same height, and it has a slightly higher oil content.
“The new soybean resembles its parents in a number
of ways. It has white flowers and gray pubescence, like
both parents. At maturity its light-colored pods, which are
predominantly 3-seeded, resemble those of its Dunfield
parent. The habit of growth resembles Dunfield a little more
than it does Illini. The seed is slightly oblong and about
halfway between that of its two parents in size. Adams seed
is pale yellow to whitish yellow in color, with a buff to light
brown hilum (seed scar).
“Blackhawk Soybeans: The Blackhawk Soybean is an
early maturing variety adapted to extreme northern Illinois.
It was developed from a cross between Mukden x Richland.
This cross was made at the Federal Soybean Laboratory
stationed at the Iowa Agricultural Experiment Station, and
it was developed by several Midwest Experiment Stations
in cooperation with the United States Regional Soybean
Laboratory at Urbana, Illinois.
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“Blackhawk is one or two days earlier than Earlyana in
maturity and about a week later than Hawkeye. The plants
grow 2 inches to 3 inches shorter than Earlyana. Blackhawk
is superior in lodging resistance to Earlyana. Pubescence is
gray, flowers are white, and pods are two to three seeded.
Seeds are nearly round and straw yellow with a light-brown
hilum. Blackhawk will average about 2,900 seeds per pound
and 20.2% oil compared to about 3,000 seeds per pound and
an average oil content of 19.8% oil for Earlyana.
“In northern Illinois Blackhawk is superior to Earlyana
in yield and is about equal to Hawkeye.” Address: Urbana,
Illinois.
2162. Roberts, J.A. 1951. Soybeans–Victorian experiments.
J. of the Department of Agriculture of Victoria (Australia)
49:13-17. *
• Summary: The characteristics of the following mid-season
soybean varieties are described: Scioto, Potch, Illini, Gibson,
Chief, Patoku, Irvine’s Selection, Lincoln, and Dunfield.
2163. Ciancio, Pedro N. 1951. La soja y el problema
alimentario del Paraguay [The soybean and Paraguay’s
nutritional problem]. Asunción, Paraguay: Edit. “El Grafico.”
505 p. No index. 25 cm. Contains a 17-page Englishlanguage summary. Ciencia de la Nutrition (Metabolismo).
[50 ref. Spa; eng]
• Summary: On cover: Ciencia de la nutrición
(metabolismo). Contents (from English-language summary,
p. 477-94): 1. Report on the soybean, presented at the First
Interamerican Congress of Medicine (Primer Congreso
Interamericano de Medicina), sponsored by the National
Academy of Rio de Janeiro [Brazil], September 7-16,
1948 (the soybean was the 6th subject on the program;
the report by Dr. Pedro Ciancio, which emphasized the
nutritional benefits of soya as a protective and basic food,
was unanimously approved by the scientific assembly). 2.
The “Paraguayan Soybean,” a new variety (developed after
20 years of cultivation in Paraguayan soil). 3. The nutritional
value of soy in the light of modern science. 4. Deficiencies
in the dietetic regimen in Paraguay and how to correct
them; particular importance of the soy bean to correct these
deficiencies. 5. Peculiarities of the biochemical structure of
the soybean and the medical applications deriving therefrom.
6. Soy cultivation (“Paraguayan soil is excellent for the
cultivation of soy... The average output ranges from 1,500
to 2,000 kilos per hectare but in some regions of Caazapá
(Rosario, Charará, Buena Vista, etc.)... I obtained the
enormous output of 4,000 kilos per hectare, and this without
any inoculation whatever!”). 7. The place of soy in the diet.
8. World production of soy. 9. Conclusion. More about soy
milk (p. 493).
The author emphasizes the many nutritional benefits
of using soy flour (he used the term “whole soy flour,” p.
493), toasted soy meal, and soy milk in the Paraguayan

diet. He believes that soya can be used to improve the diet
without increasing its cost. In 1950 the author conducted
experiments, in collaboration with the distinguished
biochemist Prof. Dr. Ramón Codas of the Faculty of
Chemistry and Pharmacy (Asunción), feeding soy milk
to undernourished families living in the Department of
Caazapá. When 1 liter/day of soymilk was added to the usual
diet for 2 months, “most of the groups had increased their
weights, and better coloring and greater activity could be
noted in all the members of the groups under observation. He
recommended using the resulting okara in soups or tortillas.
Chapter 8, “World production of soy,” states (p. 490):
“Cultivation of soy began in 1921, the year in which I
introduced the plant to our country. Although its cultivation
is only slowly increasing, at the present time there are
already many villages where soy is cultivated, though on a
small scale.”
In 1950 a group of renowned scientists (Bergmann,
Weizmann, and Willstater) at Weizmann’s Institute of
Science at Rehovoth, Israel, confirmed the importance of soy
in banishing world hunger. They developed a soy powder
and Bergmann wrote a report about it.
Note 1. This document contains the earliest date seen
for soybeans in Paraguay, or the cultivation of soybeans
in Paraguay (1921). In 1989 E.R. Alvarez-Britos wrote:
“In 1921, Dr. Pedro N. Ciancio, considered the apostle of
soybean cultivation in Paraguay, introduced the varieties
Hollybrook, Manouth [Mammoth?], Pekin [Peking], and
Shanghai, from Argentina, the USA, and Japan.”
Note 2. Much of this book was written between 1940
and 1942. Address: Prof., Dr., Asunción, Paraguay.
2164. INEAC. 1951. [Soybean: Selection, varieties and
varietal trials]. Institut National pour l’Etude Agronomique
du Congo Belge, Rapport Annuel (Gembloux, Belgium) 392
p. For the year (l’exercice) 1950. See p. 171-72, 179, 265,
319, 356, 371, 379. [Fre]
• Summary: In the section on Division of Food Plants
(Plantes Vivrières) (p. 156+), the subsection on soybeans
(Soja, p. 171-72) discusses genetic research, a collection
of varieties (63 total), and selection. A table gives details
on 22 selections, including variety, origin, yield, weight of
100 seeds (in gm), duration of vegetative phase (days), and
seedcoat color. The subsection on local trials (p. 179) gives
the yield of four varieties (incl. Otootan ad Palmetto) in 1948
and 1949.
In the section on the Lower Congo, Experimental
Station of Vuazi (p. 257+), the subsection on Edible plants–
soybeans (p. 265) gives the yield of five varieties; Otootan
had the highest yield (1,013 kg/ha of seeds).
The section on the Cotton Selection and
Experimentation Service, Experimental Station of Gandjika
(p. 285, 307+). the subsection on Edible plants–soybeans (p.
319) gives, from a collection of 39 varieties, the seed color
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and yield of 11 varieties; the highest was 1,300 kg/ha of
seeds.
The section on the Sector of the South, Station of Trials
at Kiyaka (Kwango) (p. 350+), notes that in a group of 62
soybean varieties, the best yields were obtained, in the first
season, with the Rhodesian variety Jubittan (729 kg/ha of
seeds) and, in the 2nd season, with the variety Java 3334
(1,946 kg/ha).
The section on the Stations of Ruanda-Urundi [RwandaBurundi], Station of Trials at Rubona (p. 364+) [in today’s
Rwanda], the subsection on Food Plants–soybeans (p. 371)
states that from a group of 16 varieties, the highest yields
were obtained from the varieties Imperial, Easy Cook, and
Jagun [Jogun].
The section on the Station of Trials at Kisozi, also in
Ruanda-Urundi (p. 376+), the subsection on soybeans (p.
379) gives the yields (in kg/ha of seeds) of: Tokyo Yellow
902, Mansoy 480, Haberlandt 363, Harbinsoy 327.
Peanuts (Arachides), bambarra groundnuts (Voandzou;
Voandzeia subterranea), rice, maize, and Job’s tears (coix)
are also discussed in this annual report.
2165. Jamaica Department of Agriculture, Bulletin
(Kingston). 1951. Investigations, 1949-50. No. 47. 127 p. For
1949-1950. New Series. See p. 48-50.
• Summary: In the section on “Field crops,” the chapter
titled “Pulses” (p. 48-50) discuss soya bean, cowpea, and
kidney beans varietal trials. The named soya bean varieties
tested in 1949 were Hahto, Venezuelan, Local selection,
White Biloxi, Virginia, and Mammoth Yellow.
The section on “Oil Seeds” (p. 44-48) mentions peanuts,
sesame, sunflower, safflower, rape, and okra.
2166. Smith, Janice M.; Van Duyne, Frances O. 1951. Other
soybean products. In: K.S. Markley, ed. 1951. Soybeans and
Soybean Products. Vol. II. New York: Interscience Publishers
or John Wiley & Sons. xvi + 1145 p. See p. 1055-78. [45 ref]
• Summary: Contents: 1. Vegetable soybeans and their
characteristics. 2. Home processing of green soybeans:
Harvesting, shelling, preparation for use as a fresh vegetable
(nutritive value of cooked green soybeans), preservation
of green soybeans (freezing, canning, dehydration). 3.
Commercial processing of green soybeans: Harvesting and
hulling, canning (selection of varieties, cleaning, blanching,
and processing, acceptance of the product), freezing. 4.
Home processing of dry soybeans: Harvesting and threshing,
cooking, salted soybeans, sprouting soybeans. 5. Commercial
processing of dry soybeans: Harvesting and threshing,
canning, sprouting, salted soybeans.
“The use of soybeans as a vegetable plays a relatively
unimportant role in the American dietary at the present
time.” only a very small amount is preserved by commercial
canning or freezing. “Green soybeans rarely appear in the
retail market. A considerable volume of both green and

mature soybeans is consumed by families in rural areas of
states where production is large and by food fanciers who
grow them in their own gardens.” “The effectiveness of a
shortage of protein in stimulating the use of soybeans was
demonstrated during World War II when protein foods were
in short supply as a result of rationing and local shortages.
Canned soybeans were seen in retail stores and soybeans
appeared on the menu in restaurants. Magazines and
newspapers frequently carried articles on the nutritional
value and possible uses of soybeans in the human diet. With
the cessation of rationing, articles featuring soybeans have
appeared infrequently.”
“The differences between vegetable and field types
are not always clear-cut, but vegetable varieties have
characteristics that make them superior for table use. In
general, the vegetable varieties cook more easily and have a
mild nutty flavor. Their pods and seeds are larger, facilitating
shelling in the green or immature stage.”
Tables show: (170) Characteristics and quality of green
and dry, mature soybeans. For each variety is given the
following: Maturity group. Green soybeans–Color of pods
toward end of edible period. Size of pods and green beans.
Weight (gm) of shelled beans from 100 gm of pods. Shelling
time for 1 lb. of pods. Dry, mature soybeans–Average acre
yields, 1934-1938. Seed color. Hilum color. Average weight
of 100 beans, 1934-1938 (gm). Composite quality rating
for green and mature beans. Maturity groups–Very early:
Giant Green. Early: 80494, Bansei, Fuji. Midseason: Illini,
Hokkaido, Jogun, Willomi, Wolverine, 89162, 84979, 87617.
Late: Illington, Imperial, 87606, Funk Delicious, Emperor,
Higan.
(171) Remarks and recommendations concerning
vegetable soybean varieties compiled from publications
and a poll of agricultural experiment stations. For each
station is given the state name, remarks, and varieties tested.
Stations in the following states had remarks and commented
on certain varieties: Alabama, California, Connecticut,
Georgia, Illinois, Indiana, Iowa, Kansas, Maine, Maryland,
Massachusetts, Michigan, Minnesota, Mississippi, Missouri,
Nebraska, New Hampshire, New Jersey, New York, North
Carolina, North Dakota, Ohio, Oklahoma, Rhode Island,
Tennessee, Washington state, West Virginia, Wisconsin.
(172) Varieties of soybeans adapted to preservation
by freezing. (173) Relative ratings of different varieties of
cooked dry soybeans.
Figures show: (211) Mung beans and four varieties
(Bansei, Illini, Lincoln, Richland) of soybeans in the
dry, soaked, and sprouted state. Address: Dep. of Home
Economics, Univ. of Illinois, Urbana, IL.
2167. Matagrin, Am. 1952. La vérité sur le soya: son réveil
et son avenir en France [The truth about soya: its awaking
and its future in France]. Terre d’Oc (La): Revue moderne
d’agriculture des pays occitans 34:50-63. Feb.; 34:91-100.
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March. [24 ref. Fre]
• Summary: This two-part article appeared in two
consecutive issues. Contents: Introduction: The strengths
and weaknesses of the soybean, Haberlandt and the Vienna
World Exhibition, soymilk, tofu, soy sauce, USDA, BresseJones, Le Clerc / LeClerc, Morse, Hilbert, Horvath, ADM,
Muscatine processing Corp., Galesburg Products Co.,
Glidden Co. (Soya Products Div.). 1. The soybean in agricole
and in market gardening: Favorable climates and soils
(temperature, light and photoperiodism, humidity, physical
soil needs, chemical and pH soil needs, microbiological soil
needs, soil amendments [soil conditioners], fertilizers, use
as green manure, chemical fertilizers, bacterial fertilizers
{Vaccinograine}, crop rotation). Varieties of soybeans;
selection of the seeds, Asian classifications, based primarily
on color.
1. Varieties of soybeans for all uses: Domestic and
industrial: Early or near-early (mi-précoces): yellow
varieties, green varieties, brown varieties, black varieties.
Late: yellow varieties, green varieties, brown varieties, black
varieties.
2. Soybean varieties for forage: Early or near early.
Late. European varieties, Russian varieties, French selected
varieties, mutations are rather frequent but spontaneous
hybridization is quite rare, the selection of seeds.
3. Preparation of the land (terrain); planting and seeds;
tillage, and protection against diseases and pests.
Footnote 12: Li Yu-ying was the founder of a plant
making soyfoods in the suburbs of Paris in 1911, and former
president of the Scientific Academy of Peking (Académie
Scientifique de Pékin). He returned to stay for a while in
France around 1940. Li and L. Grandvoinnet (a French
agronomist whose tombstone is in our village in the region of
Chautagne [in east Central France]) wrote a book about soya
in 1912 that is still useful.
Mechanized agriculture (motoculture), tractors, date of
seeding.
Part 2: Planting. Maturation, harvest, yield, and storage
of the soybean seed (soya-grain). Appendix: Names of early
American soybean varieties according to earliness.
1. Yellow varieties that are early and productive, adopted
and preferred in 1948-1951 in Canada and neighboring U.S.
states: Blackhawk, Dunfield, Earlyana, Flambeau, Goldsoy,
Hawkeye, Kabott, the various Mandarins, Monroe, Richland.
These mature in 105 to 125 days. Varieties suited for
northern France are Harrow Manchu, Mansoy, Tokio yellow,
etc.
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Harrow Manchu.
2. Semi-early yellow varieties preferred in the areas of
less-cold temperature: Chief, Lincoln, Wabash (less often
Adams, Dunfield, Hawkeye, and certain Mandarins). These
varieties mature in 125 to 140 days after planting. Several
highly regarded green varieties are Nahto [Hahto?], and

Giant Green.
3. Yellow varieties that are more or less late, grown in
the southern USA: Arksoy, Dortchsoy 31, J.E.W. 45, Ogden,
Improved Pelican, Ralsoy, Roanoke, Volstate. These varieties
in 140-170 days. The fine variety Imperial, which matures
in about the same time in Savoie, can be added as well as
Barchet (brown) or O-too-tan [Otootan] (black).
These late varieties are suited to Roussillon, BasLanguedoc, Provence maritime, northern Africa, and in the
tropical regions of the French Union (l’Union Française
[which lasted 1946-1958]).
At the very end of the article we read: The author of this
article regrets that, from now on, he will not be able to reply
free of charge (as he has very often done) to the numerous
demands for information that he receives concerning soya.
Unlike the majority of his compatriots, he has neither a
salary nor an appointment, nor is he retired nor pensioned,
nor is he a property owner nor a renter. He lives solely on the
modest income from his publications and from consultations
on applied chemistry. He hopes not to appear greedy by
asking future correspondents to add 8 stamps of 15 francs
(or an equivalent amount) to their requests for information
so that he will be able to answer promptly. While cultivating
soybeans for his personal use, he is not a grain merchant and
he will not be able to supply even the smallest quantities
of well acclimatized varieties, but he will willingly make
such shipments against reimbursement of postage costs and
compensation for any product or object of fair exchange.
Hervé Berbille writes (5 May 2014): “This article is
very rich in teachings. I think especially in this footnote (3)
A. Matagrin confirms what I always suspected. Namely, the
Vichy government never had a policy displaying a proactive
attitude in favor of the soybean. Moreover, the Vichy
government never really intended to promote the culture of
this plant, even though the dietary restrictions suffered by
the French population during the Nazi Occupation urgently
required it. All indications are that powerful interests who
foiled the development and cultivation of soybeans in the
1920s under the deceased Third Republic still remained very
influential in the Vichy government.” Address: at Chindrieux
(Savoie).
2168. Morse, W.J.; Cartter, J.L. 1952. Soybeans for feed,
food, and industrial products. Farmers’ Bulletin (USDA)
No. 2038. 41 p. Feb. Supersedes Farmers’ Bulletin No. 1617
(Morse 1930, 1932).
• Summary: Contents: Importance of the soybean and its
byproducts. Direct use of soybeans on the farm: Soybean hay
(for dairy cattle, beef cattle, horses and mules, sheep, swine,
poultry), soybeans for pasturage (hogging down soybeans,
sheep, beef and dairy cattle, poultry on soybean pasturage),
soybean for soilage, for silage, for soil improvement, for
livestock feed (feed for swine, dairy cattle, beef cattle,
horses, sheep, poultry, wild game {quail, pigeons}), soybean
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straw (feeding value, fertilizing value).
Soybeans processed for meal and oil: Processing
methods, meal for livestock (for dairy cattle, beef cattle,
poultry, swine, sheep, dogs {in dog-food industry}, rabbits,
fur-bearing animals, quail and pheasants), meal as fertilizer,
for industrial purposes, in food products, use of oil (in food
products, industrial uses such as paints and varnishes).
Soybeans and products for human consumption: Vegetable
soybeans, dry soybeans (“Other uses of the dry soybean
{principally of oriental origin} are in the preparation of
soybean milk, soybean curd, soybean sprouts, beverages,
salted, roasted soybeans), soy flour, grits, and flakes, Oriental
soybean foods, soy milk, soy curd, soy sauce, soy sprouts,
soy beverages. Miscellaneous uses of the soybean: Honey
production (the soybean as a honey plant, soy flour for honey
bees), soy flour and grits in dog food, soy flakes in brewing
beer, soy flour for insecticides.
Under “Soybean utilization,” page 3 notes: (1) The roots
and coarse stems are used as fuel in China, Manchuria, and
Korea. (2) In many parts of China the plants, when 3 to 4
inches high, are used as greens. (3) In Manchuria and Korea,
the leaves are cured and smoked as tobacco.
Under “Soy milk,” page 38 states: “The ground soybean
pulp or mash [okara] left after separating the liquid from the
solid material is still of good nutritive quality, but it has very
little flavor. It can be dried and made into flour for human
food, combined with foods of more pronounced taste, or
used for animal feed.”
Under “Soy curd” [tofu], page 38 states: “Chinese and
Japanese markets and restaurants in many cities in the United
States sell fresh soy curd. Several firms in the United States
can soy curd.”
Under “Soy sprouts,” page 40 states: “Soybeans and
several other species of beans, especially the mung bean,
are sprouted and used as a green vegetable in the Far East.
Soy sprouts (fig. 18, D) can be produced successfully in the
home, and a year-round fresh vegetable that may be used raw
or cooked can be obtained by sprouting soybeans in a flower
pot, a glass fruit jar, or a strainer.
“In producing sprouts, select a stock of clean, bright
beans of the latest crop. Any of the field varieties may be
used, but the yellow-seeded varieties have less conspicuous
skins, though black-seeded varieties, such as the Cayuga,
Peking, Wilson, and Otootan, seem to germinate more
quickly and uniformly. Carefully hand-pick the seed,
discarding everything except the clean, whole beans. Wash
the beans thoroughly, cover with lukewarm water, and allow
them to soak for a few hours (or at most overnight) until
they are swollen. Place the beans in a container and cover
them with dampened cheesecloth. Rustproof wire-mesh
screening or cheesecloth can be used to cover the bottom
of the container to allow for drainage. In using a glass fruit
jar, cover the top with a piece of cheesecloth and tie it on
securely. Invert the jar and place it in a dark spot at room

temperature.
“Tilt it slightly so that excess water can drain away
promptly. Pour plenty of water on the beans 3 to 4 times a
day, thereby insuring thorough washing. The beans may be
sprinkled each evening with chlorinated lime solution (1
teaspoon of calcium hypochlorite dissolved in 3 gallons of
water) to keep down mold growth and spoilage. Chlorinated
limewater is not needed to kill fungus growth if the seed is of
good quality. In 3 to 4 days the sprouts will be 1 to 2 inches
long and ready to use. Bean sprouts increase about six times
their original volume. The commercial production of soy
sprouts proceeds along the same, lines, except that larger
sprouting tanks or trays are used and the process is more
carefully controlled.
“Soybean sprouts can be used in many ways and are
cooked and served with the bean attached. They are a fair
source of thiamine, riboflavin, and ascorbic acid. The sprouts
may be served raw in salads, cooked in various ways, and
used in such dishes as omelets, stews, fricassees, and chop
suey. They are very tender and lose their crispness if put into
hot dishes more than a few minutes before serving.
“A few companies have successfully canned soy
sprouts [in the USA]. The New York (Cornell) Agricultural
Experiment Station found that sprouts lend themselves
admirably to quick-freezing.” Address: USDA.
2169. Silva, J. Gomes da; Lordello, Luiz Gonzaga A.;
Miyasaka, Shiro. 1952. Observaçoes sóbre a resistência
de algumas variedades de soja ao nematóide das galhas
[Observations on the resistance of some varieties of soybeans
to the gall nematode]. Bragantia (Campinas, Brazil) 12(13):59-63. Jan/March. [2 ref. Por; eng]
• Summary: “Summary: Soybean varieties cultivated at
present in Brazil (Abura and Rio Grande), as well some other
promising strains (455, Chosen, Georgian, Pereira Barreto,
Arksoy, Acadian, etc.) have shown severe attacks by the
rootknot nematodes. The study of the parasite showed that
two forms are present, attacking the soybean roots, both
being closely related to Meloidogyne incognita (Kofoid &
White, 1919) Chitwood, 1949.
“Variety N 46-2652, considered to be resistant in the
Southern part of the United States, proved to be susceptible
to the mentioned nematodes, according to results of two pot
test, discussed in this paper.
“Palmeto, La 41-1219, N 45-3799 and Otootan varieties
were considered resistant to these nematodes, judged by the
results of one field trial here reported.
“The resistance of varieties Palmeto and La 41-1219
was also confirmed by two pot experiments in which
artificial infestation by nematodes was produced.” Address:
1. engenheiro agronomo, Seccao de Cereais e Leguminosas,
Instituto Agronomicas de CampinasBrazil.
2170. Dimmock, F. 1952. Soybean improvement at Ottawa.
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Soybean Digest. April. p. 14-15.
• Summary: “The soybean breeding program which was
begun in 1929 at the Central Experimental Farm, Ottawa,
Ontario, Canada, has resulted in the development and
release of four varieties, namely Pagoda, Kabott, Capital
and Mandarin (Ottawa strain). These varieties have had a
wide distribution, not only in Canada, but also in certain
areas of the United States where they have been highly
recommended... There is only one other experiment station
engaged in soybean breeding work in Canada. It is located
at Harrow, Ontario... The main emphasis at present is being
placed on a rather extensive program of hybridization
between selected varieties and strains... We are particularly
interested in securing an early, productive variety for eastern
Ontario... During the past few years, more and more attention
has been directed towards disease resistance.” Address: Div.
of Forage Plants, Central Experimental Farm, Ottawa, ONT,
Canada.
2171. Weiss, M.G.; Weber, C.R.; Williams, L.F.; Probst,
A.H. 1952. Correlation of agronomic characters and
temperature with seed compositional characters in soybeans,
as influenced by variety and time of planting. Agronomy
Journal 44(6):289-97. June. [12 ref]
• Summary: “Expansion of industrial uses of soybeans has
stimulated research on composition of the seed, particularly
with respect to oil and protein content and iodine number
of oil. As a consequence, the variability of composition has
assumed importance, particularly as it is affected by genetic
variation,...”
The 5 soybean varieties tested were “Mandarin, an early
variety, Richland, Mukden, and Dunfield, adapted varieties,
and Boone, a late variety for the locations where the tests
were conducted.”
“Among the means of the five varieties studied the
following attributes were found to be significantly correlated:
Large seed size with low iodine number of oil, lateness of
maturity with high oil content, lateness of maturity with low
protein content, low mean temperature during the period
from flowering to maturity with high iodine number of oil,
high oil content with low iodine number of oil, and high
protein content with low oil content.”
Correlations are also found with the 5 dates of planting.
Address: Div. of Forage Crops and Diseases, USDA.
2172. Harosoy: New Canadian soybean variety. 1952. Seed
color: Yellow.
• Summary: Sources: Hildebrand, A.A. 1952. “Stem canker:
a disease of increasing importance on soybeans in Ontario.”
Soybean Digest. July. p. 12-14. Eleven varieties are ranked
from least susceptible to most susceptible on three dates. The
varieties are: Harman, Harosoy, A.K. Harrow, Adams, Harly,
Richland, Earlyana, Lincoln, Monroe, Hawkeye, Blackhawk.
Owen, C.W. 1953. “Harosoy new variety [of soyabean]

for Ontario.” Soybean Digest. June. p. 11. Harosoy is a new
soybean variety adapted to most of Ontario Province.
Weiss, M.G.; Stevenson, T.M. 1955. “Registration of
soybean varieties, V.” Agronomy Journal 47(11):541-43.
Nov. See p. 542. Harosoy (Registration No. 17) “originated
as a BC4 selection from the progenies of a backcross
Mandarin x (Mandarin x AK) in the soybean breeding
program of the Dominion Experimental Farm, Harrow,
Ontario, Canada. The variety is characterized by upright
determinate growth, short branches held closely to the
main stem, light green foliage with upper leaflets tending
to have acute points, purple flowers, gray pubescence; pods
borne well off the ground, medium light brown in color
at maturity, predominantly 2 to 3 seeded and resistant to
shattering; beans round in shape, of medium size, and having
yellow cotyledons, yellow seed coat with a yellow hilum
and bearing a slight brownish tinged spot at the micropyle.
Harosoy matures approximately 3 days earlier and exhibits
greater field resistance to stem canker than Hawkeye. In
maturity it is classified as Group II and its optimum area of
adaptation extends from northeast Nebraska and southeast
South Dakota eastward through the northern regions of Iowa,
Illinois, Indiana, and Ohio and the southwestern area of
Ontario.
“After superiority of Harosoy was established at
Harrow, it was entered in 1951 in regional tests conducted
cooperatively by the Agricultural Experiment Stations of
the North Central Region and the U.S. Regional Soybean
Laboratory.”
“Harosoy was increased by the Dominion Experimental
Farm and distributed to growers in 1951. Its acreage is
increasing and it has replaced Hawkeye acreage particularly
in the eastern belt of its adaptation.” A table shows Harosoy
and Hawkeye. Harosoy yielded 32.5 bu/acre in 1951-53
regional tests, compared with 31.6 bu/acre for Hawkeye.
USDA Agricultural Marketing Service. 1957. “Soybean
variety names.” Washington, DC. 31 p. Nov. Supplement 1 to
Service and Regulatory Announcements No. 156 “Rules and
Regulations Under the Federal Seed Act.” See p. 11.
2173. Hartwig, E.E. 1952. New soybean variety for South
named Dorman in honor of late director. Mississippi Farm
Research 15(7):1, 7. July.
• Summary: Soybean growers of the Mid-South, desiring a
well-adapted variety earlier in maturity than Ogden, should
be interested in the new variety Dorman. Dorman is similar
to S-100 in maturity, but is superior to S-100 in oil content,
seed quality, seed yield, and in ground cover during the
growing season.
“The variety has been named Dorman as a recognition
of the contribution made to Southern agriculture by the late
Dr. Clarence Dorman, who was director of the Mississippi
Agricultural Experiment Station from 1938 until his death in
1947.
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“Groundwork for this new variety was laid in 1941
when Dr. Leonard F. Williams, working with the U.S.
Regional Soybean Laboratory at Urbana, Illinois, made a
cross between Dunfield and Arksoy 2913. The work of the
Soybean Laboratory was expanded in 1943 to include work
in the Southern States, and as a result of this, the second
generation of this cross was grown at Stoneville, Mississippi,
in 1943. The final selection and evaluation work of the strain
now named Dorman was done by Dr. Edgar E. Hartwig
of the U.S. Regional Soybean Laboratory at Stoneville,
Mississippi, working in cooperation with the Delta Branch
of the Mississippi Agricultural Experiment Station. Soybean
research workers in Arkansas, Missouri, Tennessee, Virginia,
North Carolina, Louisiana, and Oklahoma have participated
in the testing of this variety. Seed is now being increased
in Mississippi, Arkansas, Tennessee, and Missouri. Fairly
adequate seed stocks should be available for planting in
1953...”
Photos show: (1) “Seed samples of Dorman (left) and
S-100 varieties grown in Coahoma County, Mississippi.”
(2) A Dorman soybean plant, growing, at maturity. Address:
Mississippi.
2174. Hildebrand, A.A. 1952. Stem canker: a disease of
increasing importance on soybeans in Ontario (Continued–
Document part II). Soybean Digest. July. p. 12-14.
• Summary: (Continued): “In Table 2 is recorded the
incidence of Stem Canker on 11 different varieties on three
different dates during the 1951 season.
“As Table 2 shows, up to the time the plants were 94
days old on Aug. 17 (the plots had all been planted on May
15), none of the varieties showed an appreciable amount of
the disease except Blackhawk which was already infected to
the extent of 4.1 percent. No marked change took place in the
next seven-day period ending Aug. 24, except for a 3 percent
increase, in the case of Hawkeye. However, in the ensuing
12-day interval between Aug. 24 and Sept. 5, by which latter
date the plants were 113 days old, the disease increased
to a total of 3.5 percent for the apparently most resistant
variety Harman, and to 24.4 percent for the apparently very
susceptible variety Hawkeye.
“To show the extent to which the disease increased
between Aug. 24 and Sept. 5, Table 3 has been added. An
examination of Tables 2 and 3 shows that not only did
such varieties as Earlyana, Lincoln, Monroe, Hawkeye and
Blackhawk show the highest total infection but they also
became infected more quickly than the other varieties listed.
“Other counts of Stem Canker infection were
made in varietal test plots and in numerous commercial
stands variously located in the district. In general, these
supplementary counts revealed that the order in which the
varieties fell with regard to their relative susceptibility varied
little from that shown in Table 2. Often, however, infection
values differed from those shown in the table, but, despite

these differences, they tended to remain relative so far as
the different varieties were concerned, except for Hawkeye
and Blackhawk, in which two varieties, more especially the
latter, infection was disproportionately high.
“The contrast between the apparent low susceptibility
of Harman on the one hand and the strikingly high
susceptibility of Hawkeye and of Blackhawk on the other,
with Lincoln occupying a seemingly intermediate position,
was of especial interest. As a final check for the 1951
season on this seeming relationship, an all-day count of
the incidence of Stem Canker was made on Sept. 17 in
representative stands of the varieties in question, variously
scattered over an almost county-wide area. Blackhawk could
not be included because the variety had matured to the point
that it was no longer possible to distinguish with certainty
between diseased and healthy plants. When the results of
the counts were averaged, the incidence of Stem Canker for
Harman, Lincoln, and Hawkeye was found to be 1.5, 7.0, and
33.5 percent, respectively.
“Within recent weeks I have been afforded access to
records of investigations–similar to my own–that are being
carried out in Indiana. From these records may I quote
this excerpt, ‘The variety Hawkeye has consistently been
the most severely affected variety. In fact, Diaporthe stem
canker was not considered an important disease until 1948
when the variety Hawkeye was grown on a large scale.
The increased acreage of Hawkeye soybeans may have
contributed to the prevalence of the disease.’
“How to Modify Disease: For Ontario growers there
would seem to be at the moment two procedures to follow
in bringing about a modification in the prevalence and
severity of the disease. The first would be to avoid planting
the most susceptible varieties and thus prevent a build-up of
the fungus in their soils. The second would be a more strict
observance of crop rotation and especially the avoidance
of having soybeans follow soybeans on land where Stem
Canker has made its appearance. The latter measure would
also help greatly to hold in check and prevent the spread
of another potentially dangerous disease, Brown Stem Rot,
which is known definitely to be caused by a soil-inhabiting
fungus.
“In conclusion may I observe that only a few years ago
in Ontario the question was often heard, ‘Are soybeans here
to stay?’ Somewhat later the statement was made, albeit
somewhat doubtfully, ‘Soybeans are here to stay.’ Today,
with 176,000 acres being grown in the province, the assertion
is made almost without equivocation, ‘Soybeans ARE here
to stay.’ Let us do everything in our power, including close
attention to disease control, to make this a permanent reality
and not a mere expression of wishful thinking.
“Summary: Stem Canker as now distinguished from
Pod and Stem Blight is currently the most serious disease of
soybeans in Ontario. Prior to 1949 the disease was sporadic
in its occurrence and only rarely serious. Coincident with the
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introduction and widespread planting of the variety Hawkeye
in 1949, and of Blackhawk in 1951 the disease has flared into
importance.
“Evidence suggests that the causal fungus is residual in
the soil of the province and may not have been introduced to
any appreciable extent with the seed of the above-mentioned
varieties. Varieties differ considerably in susceptibility,
Harman being apparently the least susceptible of some 11
varieties closely observed in 1951.
“Crop rotation and the avoidance of planting the most
susceptible varieties are suggested as means of modifying the
prevalence and severity of the disease.” Photos: (1) “Stems
of soybean plants collected out-of-doors in August 1951,
showing early-to-late stages of Stem Canker. Infection in
all cases has taken place either through a leaf scar or at the
junction of a lateral branch with the main stem.”
(2) A greatly enlarged section of an over-wintered
soybean stem infected with Stem Canker. Note the beaks on
necks which protrude from fungus spore-sacs in the stem.
Stems such as this are a source of infection in the spring to
succeeding plantings of soybeans.
Tables: (1) “Comparison of seed from healthy and from
Stem-Canker-Infected plants with regard to germination,
incidence of the disease, and yield.” Compares healthy plants
vs. diseased plants.
(2) “Percentage incidence of Stem Canker in
experimental plots at Harrow on three different dates in
1951.” 11 varieties are ranked from least susceptible to
most susceptible on three dates. The varieties are: Harman,
Harosoy, A.K. Harrow, Adams, Harly, Richland, Earlyana,
Lincoln, Monroe, Hawkeye, Blackhawk.
(3) “Soybean varieties arranged in order of increasing
incidence of Stem Canker between Aug. 24 and Sept. 5,
1951.” The same 11 varieties are compared.
Note: This is the earliest document seen (Nov. 2020) that
mentions the Canadian soybean variety Harosoy. Address:
Lab. of Plant Pathology, Harrow, Ontario, Canada.
2175. Kawahara, Eiji. 1952. [Studies on the flowering of
soybeans. 2. Influence of sowing date on the flowering
and yearly variation of the flowering of soybeans]. Nippon
Sakumotsu Gakkai Kiji (Proceedings of the Crop Science
Society of Japan) 20(3/4):319-20. July. [Jap; eng]
• Summary: “1. Soybean seeds of 18 varieties in 1949
and 15 varieties in 1950 preserved at Odate Agricultural
Improvement Experiment Station of Ministry of Agriculture
and Forestry were sown several times in the field at that
station consisted of volcanic ash soil and the plants were
cultivated customarily.
“2. Number of days from sowing to flowering date
decreased gradually with late sowing and by the warmer
climate. But there is not any relation between the shortening
ratio and the earliness or lateness of flowering were placed in
the vigorous responsive varietal group upon temperature and

the reverse varieties were included in the weak responsive
varietal group upon temperature. Odate No. 1 and Yogetsu
belong to the latter group.
“3. Flowering period generally decreased gradually with
late sowing. But the flowering period of Pinpu sown July
was longer than the case of May.
“4. Correlation coefficient between number of days
from sowing to flowering date and flowering period is 0.391.
Varieties of long flowering period have vigorous trailing
habit.”
2176. Seed World. 1952. Dorman soybean is released for
seed increase: A new variety for the Upper Mississippi Delta
and Mid-South... 71(4):8. Aug. 15.
• Summary: The Dorman soybean variety was named
for Clarence Dorman, the late director of the Mississippi
Agricultural Experiment Station. It is well adapted to
the alluvial soils of the Mississippi Valley and the region
between southeastern Missouri and northeastern Louisiana,
where it will replace S100 and constitute a variety adapted
to the areas between those to which Perry and Ogden are
adapted.
“Dorman is the result of hybridization or crossing of
promising parent varieties or strains and the selection of
superior plants from such crosses.” In 1941 the ground work
for the Dorman variety was laid when Dr. L.F. Williams
made a cross between the variety Dunfield and Arksoy 2913
at the U.S. Regional Soybean Laboratory, Urbana, Illinois.
2177. Saunders, A.R. 1952. Soybeans in South Africa.
Soybean Digest. Nov. p. 15-16.
• Summary: “There is an assured future for the soybean
crop in South Africa. Due to extensive breeding work, nonshattering varieties are now available and a profitable market
exists. As in the U.S., soybeans fit well into the rotation with
corn.
“Although the soybean was introduced into South Africa
even before the beginning of this century, the crop has not
yet attained a position of importance in the agricultural
economy of this country.
“There have been many reasons for this comparatively
slow progress, but the most important ones have in the past
been the lack of a remunerative market and the fact that the
first varieties to be tried out shattered their seed so badly that
losses from this cause were excessive. Both these inhibiting
factors have now disappeared.
“Prior to World War II, soybeans could be imported
so cheaply from the Orient that the South African farmer
could not compete, and even a measure of price support for
the local product did not stimulate production. Moreover,
until recently the market was in any case limited, because
manufacturers were not much interested in the crop. Lately
the position has changed very considerably and local
production falls far short of the demand.
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“The problem of shattering has been overcome by
scientific breeding work. In 1925, over 300 varieties were
introduced from the Orient, the United States, and elsewhere,
and tested at the College of Agriculture at Potchefstroom
in the Transvaal. All varieties shattered severely but in
two of them from China a few individual plants retained
their seed fairly well. Seed were selected from these plants
and some others, and by 1929 two non-shattering strains
were available, one brown and the other yellow-seeded.
Unfortunately, both were very low in yield.
“The brown-seeded strain, designated as P258, which
traced back to a single non-shattering plant of the 1925-26
crop, has formed the basis of most of the soybean breeding
work in South Africa. It was one of the parents in the original
crosses made in 1928 from which the majority of our present
varieties have been developed. The crosses involved P258
(brown) and P449 (yellow) on the one hand and the varieties
Dixie. Haberlandt, Manchu, and Yellow on the other.
“Selections from these crosses are either grown as
varieties today or have been used in further breeding work,
which is being continued at the Potchefstroom College of
Agriculture and at the Natal Agricultural Research Institute,
Pietermaritzburg, a new institution started in 1947 and
not fully established. Several hundred breeding lines are
included in breeding experiments at the two centres.
“The latter institution is testing the first product of its
soybean breeding work cooperatively with farmers this
year. This strain, No. S212, is a medium-late, erect, nonshattering, dual-purpose type bearing its lowest pods well
off the ground to reduce loss from mechanical harvesting.
Practically nothing is known about its adaptation to
and yielding capacity under different conditions of soil
and climate, but at the Ukulinga Experiment Station at
Pietermaritzburg it appears to be superior to any other type
so far tried. especially as far as seed retention is concerned.
“Such famous American varieties as Lincoln and
Hawkeye shatter so severely under Natal conditions that
their commercial production is impossible, but Lincoln has
been crossed with a sister line of S212 and several other nonshattering strains in an effort to combine the early maturity
of the U.S. varieties with the good seed retaining qualities
of the South African strains in new types intended for highlying, cooler areas with a shorter frost-free period.
“Despite the fact that suitable varieties bred in the
country are now available, it will be some years before the
soybean attains its rightful place in our agriculture. The
arguments advanced against it are more or less the same
as those advanced in the United States 25 or 30 years ago:
the crop is said to be fastidious in its soil and climatic
requirements, it is difficult to grow and to harvest, etc.
“Over most of the Maize Triangle of the Union these
arguments really don’t hold water any more. It is all a
question of raising the general standard of cultivation, just
as in the Cornbelt of the United States the standard had to

be raised before the soybean could come into its own. One
drawback at the moment is the very high cost of machinery
for handling the crop. Many machines, especially combine
harvesters, are imported and are either not available at
present or sell at prices which would shock even the
American farmer.
“However, one can but hope that the present difficulties
will pass over, for the fact remains that for certain parts of
the country, particularly in Natal and the better sections of
the Maize Triangle, the soybean is the best summer legume
both for seed production and hay, and fits in excellently as
a rotation crop with maize. A newly awakened interest in
the soybean on the part of farmers as well as manufacturers
is a good augury for the future of the crop in this country.
The writer believes this future to be assured but there is still
a long row to plant and hoe before the soybean attains the
status to which it is entitled.”
Photos show: (1) “A field of soybeans maturing at
Potchefstroom.” (2) “Soybean breeding experiments at
Potchefstroom College of Agriculture.” Address: Director,
Natal Agricultural Research Inst., South Africa.
2178. INEAC. 1952. Soja [Soybeans]. Institut National
pour l’Etude Agronomique du Congo Belge, Rapport Annuel
(Gembloux, Belgian Congo) 436 p. For the year (l’exercice)
1951. See p. 188, 286, 318-19, 335, 348, 362, 371, 381-82,
403-04, 413. [Fre]
• Summary: In the section on Division of Food Plants
(Plantes Vivrières) (p. 177+), the subsection on improvement
of soybeans (p. 188) discusses collections of varieties (84
total), and hybrids. A table gives details on 11 selections,
including genealogical number, origins, color of seed coat,
weight of 100 seeds (in gm), and yield (in kg/ha).
In the section on the Lower Congo, Experimental
Station of Vuazi (p. 277+), the subsection on soybeans (p.
286) notes that the 16 varieties in the collection, originating
in Yangambi, are well adapted to the ecological environment
of the Station. Varieties C 2126 and K 92/6222 yielded 629
and 523 kg/ha of seeds respectively (99 days of vegetation).
The section on the Cotton Selection and
Experimentation Service, Experimental Station of Bambesa
(p. 309+), the subsection on soybeans (p. 318-19) states
that the vegetative development of these soybeans does not
seem to have been affected by the lack of rain; in soils of
average fertility, they gave excellent yields. Also discusses
the collection of varieties and varietal trials; from seven
varieties, the highest yield was 1,741 kg/ha of seeds.
In the section on the Center of Boketa (Ubangai), also in
the Cotton Service (p. 331+), the subsection on food plants
(p. 335) discusses soybeans (yields of two late and two early
varieties), peanuts, and rice.
The section on the Experimental Station of Gandajika,
also in the Cotton Service, in the edible plants group (p.
342+) has a subsection on soybeans (p. 348) states that from
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a collection of 22 white seeded and 7 black seeded soybeans,
the highest yield was 1,420 kg/ha. Bambarra groundnuts are
also mentioned.
The section on the Sector of the South, Experimental
Station of Keyberg (p. 363+), the subsection on industrial
crops–soybeans (p. 371) states that the varieties Otootan,
Otoxi, Bilton, and Biloxi gave low yields in four repetitions.
The section on
The section on the Cotton Selection and
Experimentation Service, Experimental Station of Bambesa
(p. 309+), the subsection on soybeans (p. 318-19) states
that the vegetative development of these soybeans does not
seem to have been affected by the lack of rain; in soils of
average fertility, they gave excellent yields. Also discusses
the collection of varieties and varietal trials; from seven
varieties, the highest yield was 1,741 kg/ha of seeds. the
Station of Trials at Kiyaka (Kwango), also in the Sector
of the South (p. 375+), in the subsection on soybeans (p.
381-82), has a table showing the yields of 5 varieties in two
seasons; the highest was 1,067 kg/ha.
The section on the Stations of Ruanda-Urundi
[Rwanda-Burundi], Station of Trials at Rubona (p. 397+),
the subsection on Food Plants–soybeans (p. 403-04) shows
modest results. A tables shows yields (in kg of dry seeds
per ha) of the following, in descending order of yield:
Jogun (1.486), Imperial, Dixie, Easy Cook, Palmetto,
Tokyo Vert, Hahto Vert, Chosen Yoshin (1.255 [Chosen =
Korea]), Nanda, Emperor, Wood’s jaune, Illini, Jaune d’Eala,
Hollybrook, Harbinsoy, Huang Tou (1.026).
The section on the Station of Trials at Kisozi, also in
Ruanda-Urundi (p. 411+), in the subsection on soybeans (p.
413) states that there are 31 varieties in the collection. Yields
were (kg/ha of seeds): Mansoy 647, Haberlandt 630, Tokyo
Yellow 550, Harbinsoy 324, and Mukden 220.
Peanuts (Arachides), bambarra groundnuts (Voandzou;
Voandzeia subterranea), rice, maize, and Job’s tears (coix)
are also discussed in this annual report.
2179. Rompietti, Attilio. 1952. Rilievi sui rendimenti e
sul protere germinativo della soia in ambiente siccitoso
[Observations on the yield and germination capacity of
soyabeans grown in a dry environment]. Annali della
Sperimentazione Agraria (Rome) 6(5):1307-28. [2 ref. Ita;
eng]
• Summary: Trials were conducted near Florence, Italy,
in 1948-1950 to study the possibility of introducing
soybean cultivation. Sixty-six varieties with different
vegetative cycles, from different countries, were tested.
Results indicated that summer drought during the growing
season unfavorably affected the yield and the germination
capacity of the seeds. It favored the formation of hard seeds,
especially in varieties having brown or black seed coats.
Of the varieties tested, only the following, which showed
some drought resistance and gave relatively good yields

and germination percentages, gave promise of successful
cultivation: Giessener 850, Giessener 71 (early), Bitter
of Riesen, Montagnana A, Gialla Lombarda, Marron 5 B
(medium); and Wilson and Sennari.
The following 66 varieties are listed on p. 1312, together
with the seed color of each: Giessener F 1, Giessener 850,
Giessener 851, Giessener 71, Montagnana B, Agate, Bitter
of Riesen, Flambeau, Kaiser V, 3234, Montagnana A,
Kabott, Manciuriana, Caiuga, Dikman nera, Gialla lombarda,
Golsoy, J.S. 14, Rauscher 3256/42, Sgaravatti gialla, Dikman
Kaiser, Dikman Riesen, Rauscher 3249/42, Mandarin
507, Mandarin, Frassineto n. I, Rauscher 3254/42, Platter
gialla, Manchu 2 B, Mandarin Ottawa, Kapital, Marrone
di Manfiuria, Earlyana, Marron 5 B, Milano, Hawkeye,
Abaro, Waseda 8, Ito-San, Bansei, Wilson, Chief, Gibson,
Illini, Lincoln, Wabash, Patoka, Macoupin, Cavarzerana,
Palmetto, Pekin, Virginia, Aoda, Sennari, Tokio, Dortchroy
2 [Dortchsoy 2], Dortchsoy 31, Hale Ogden 2, Halito, Borzi.
Address: Istituto Agronomico per l’Africa Italiana, Firenze,
Italy.
2180. Wareing, P.F. 1953. A new photoperiodic phenomenon
in short-day plants. Nature (London) 171(4353):614-15.
April 4. [4 ref]
• Summary: Studies on Biloxi soybeans suggest that the
length of the limiting photoperiod varies with the length of
the dark period. A table and a graph summarize the results.
Maximum flowering occurred with a cycle of 12 hours light
and 12 hours dark. The flowering response was reduced
in all treatments in which the dark period was greater than
12 hours. Flowering was completely inhibited when the
following combinations were used: 15 hours of light and 21
hours of dark; 12 hours of light and 24 hours of dark.
Note: This is the earliest English-language document
seen (July 2010) with the term “short day” or “short-day
plants” in the title. Short-day plants flower when the night
is longer than a critical length. Address: Botany Dep.,
University, Manchester [England].
2181. Jones, G.E. 1953. The best varieties for Ontario.
Soybean Digest. April. p. 22.
• Summary: “From a talk before Ontario soybean
convention.
“A feature of soybean production in Central Ontario
is that practically all of the growers now are growing their
soybeans in the recommended narrow row widths. Very few,
if any, soybeans are now grown in rows wider than 28 inches
and most are being grown in rows 20 to 24 inches apart.
“The variety picture for Central Ontario is not
completely adequate. With the introduction of Harosoy
from the Harrow station this past year, Zone 2 is now in a
better position than formerly. This variety shows a good
deal of resistance to damage from stem canker and probably
will replace the susceptible Hawkeye variety, and to some
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extent, the susceptible Blackhawk variety. Harosoy has been
outstanding from the standpoint of yield in Climatic Zone 2.
“Zones 3 and 4 are not as well off, however. Of the three
varieties recommended in these zones, the Capital variety
has probably been the best. Mandarin and Flambeau are the
other varieties recommended. There is need for an earlier
maturing type of soybean similar to Flambeau but with an
inherently higher oil content and better standability than
the Flambeau variety. Capital does not stand up too well
under some conditions and, as well, is not too satisfactory in
appearance.
The expansion of soybean acreage in Ontario is likely
to come from expansion into the shorter seasoned areas of
Zones 3 and 4. The improvement of the varietal picture in
these areas should greatly accelerate this expansion.
“The Ontario Agricultural College has only recently
begun breeding work with the soybean crop. The program
was initiated in the season of 1950.”
2182. Klein, W.H.; Leopold, A.C. 1953. The effects of
maleic hydrazide on flower initiation. Plant Physiology
28(2):293-98. April. [5 ref]
• Summary: “Photoperiodic induction of Biloxi soybean
was inhibited somewhat.” “Evidence was brought forth
suggesting that maleic hydrazide inhibits the production
of flower primordia primarily through its inhibitory effect
on growth, rather than by any specific action against
the photoperiodic mechanism itself.” Address: Dep. of
Horticulture, Purdue Univ., Lafayette, Indiana.

2183. U.S. Regional Soybean Laboratory. 1953. Evaluation
of soybean germ plasm: A summary of data pertaining to
Soybean Introductions of Group I maturity. RSLM (U.S.
Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 168. May 15. Not for publication.
• Summary: The introduction states: “In order to make
the present introductions more useful and available to
soybean breeders, it was considered worthwhile to evaluate
the present stock of introductions by maturity groups and
circulate the information to soybean workers. The data
presented here are the first to be obtained under the new
plan. As other maturity groups are evaluated, additional
summaries will be prepared and made available to those
desiring them.
“Nine maturity groups have been established for
convenience in classifying the Plant Introductions, as well
as the soybean varieties and strains being evaluated by plant
breeders in the United States. Maturity Group 0 includes
strains that will bloom and mature normally under the
longer days encountered during the summer in the Dakotas,
Minnesota, and northern Wisconsin. Group I contains strains
generally adapted to South Dakota, the southern parts of
Minnesota, Wisconsin, and Michigan, and the northern part
of Ohio. Groups II, III, and IV include strains adapted to
locations further south in the Northern Central States, and to
other areas of similar latitude. Maturity Groups V, VI, VII,
and VIII contain lines adapted further south, with the Group
VIII material being of full season maturity in the Gulf Coast
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area.
“The characters and information which are or will be
included in future reports were decided upon at a conference
held at Urbana in March of 1953. These characters are as
follows:”
Line number. Variety name or Plant Introduction
number. Source (such as Harbin, Kirin, Manchuria). Year
introduced (1922-1929). Flower color (purple, white,
or purple throat). Flowering date. Maturity date (95100% of pods ripe). Lodging (1 = erect; 5 = prostrate).
Height. Uniformity score (1 = good; 5 = poor). Growth
type (vegetable, hay, grain, procumbent, bushy, slender).
Pubescence color. Pubescence type (normal, appressed,
pseudo glabrous, glabrous). Degree of podding. Yield
(bushels/acre). Percentage of protein. Percentage of oil.
Color of seed coat. Color or hilum. Weight per 100 seeds.
Seed quality (1 = good; 5 = poor). Disease notes (0 =
immune; 5 = extremely susceptible). Remarks (deviations
from normal pod color, deviations from normal leaf shape,
deviations from 2-3 seeds per pod, deviations from normal
leaf surface, shattering, bloom on seed coat, stems green
after pods ripe).
Named varieties: Mandarin (Ottawa), Blackhawk. These
variety trials were conducted at Urbana, Illinois, in 1952.
Note: This is the earliest document seen (Dec. 2016)
with the term “germ plasm” (or “germplasm”) in the title.
Address: 501 Davenport Hall, Urbana, Illinois.
2184. Owen, C.W. 1953. Harosoy new variety [of soyabean]
for Ontario. Soybean Digest. June. p. 11.
• Summary: Harosoy is a new soybean variety adapted to
most of Ontario Province. It is expected to largely replace
Harman, compared with which it is earlier in maturing, has
stiffer straw, a higher oil content, and a pure yellow seed.
A table shows a summary of 6 years’ trials at Harrow of
Harosoy and 3 other soybeans. Harosoy gave an average
yield of 28.1 bushels/acre, compared 25.1 for Harman, 24.4
for Earlyana, and 23.1 for Hawkeye. A photo shows a man
standing in a large field of Harosoy soybeans in Middlesex
County, Ontario, on 24 July 1952. Address: Asst., Forage
Crops, Dominion Experimental Station, Harrow, Ontario,
Canada.
2185. Soybean Digest. 1953. Hawkeye leads in Iowa. June.
p. 9.
• Summary: In 1952, Hawkeye was the most popular
soybean variety with Iowa farmers. A table titled “Percentage
distribution of planted soybean acreage by varieties on Iowa
farms–1952” is based on reports from about 900 farmers
made to the Iowa Crop and Livestock Reporting Service. In
terms of percentage of total Iowa acreage, it shows that the
leading varieties are: Hawkeye 46.9. Lincoln 17.5. Adams
13.4. Blackhawk 7.9. Bavender 3.5. Manchu 3.1. Richland
2.6. Early Korean 1.5. Earlyana 1.2. Other varieties (Capital,

Mandarin, Patoka, Habaro, Monroe, Illini) 2.4%
Hawkeye predominated in the northern two-thirds of the
state (followed by Blackhawk), while Lincoln and Adams
predominated in the southern one-third.
2186. Mississippi Farm Research. 1953. Jackson is new
soybean variety widely adapted. 16(7):1, 5. July.
• Summary: “Lower production costs per bushel for growers
in its adapted area is the promise of a new variety of
soybeans to be called Jackson that is being announced July
1 by the U.S. Department of Agriculture and cooperating
State agricultural experiment stations in the Southeast. It is
the twelfth in a series of superior varieties for the different
producing areas that have been released in the last dozen
years.
“Seed of the new Jackson variety will be released to
selected certified seed growers in Virginia, North Carolina,
South Carolina, Georgia, Florida, Alabama, Mississippi, and
Louisiana for increase plantings in the spring of 1954. Seed
for general planting by farmers in the adapted area will not
be available until the spring of 1955.
“The adapted area of Jackson includes a very small
section in south central Virginia bordering North Carolina;
all the central belt through North Carolina; the eastern
two-thirds of South Carolina; most of the southern half of
Georgia, Alabama, and Mississippi; the northeastern twothirds of Louisiana; and the northern part of Florida along the
Gulf Coast. This is approximately the same area, with minor
variations, in which the variety Roanoke is now generally
recommended.”
2187. Leopold, A.C.; Guernsey, Frances S. 1953. Interaction
of auxin and temperatures in floral initiation. Science
118(3060):215-17. Aug. 21. [10 ref]
• Summary: In studies with Biloxi soybeans (a short-day
species), the seed was soaked in a 0.1 parts per million (ppm)
auxin (naphthalene-acetic acid) solution for 24 hours, after
which the seed was exposed to temperatures of 3ºC or 18ºC
for 2 weeks (i.e. vernalized). The seed was then sown in a
greenhouse under inductive photoperiod conditions (18 and
9 hours respectively). Seed vernalized at 3ºC produced more
than twice as many flowering shoots as that vernalized at
18ºC, which appeared to inhibit floral initiation.
In other studies on soybeans, plants were grown up to
the age of 2 weeks in 18-hour non-inductive photoperiods.
The plants were then subjected to photo-inductive treatments
(9 hour photoperiod) for 5 days, half of the plants being held
during the 5-day period at 25ºC and half at 10ºC. At the start
of this 5-day period solutions containing up to 100 ppm of
auxin were applied to the tip of the youngest leaf. At the end
of the 5-day induction period, the plants were transferred to
18-hour photoperiods in greenhouses. Low concentrations
(0.1 to 1 ppm) of auxin promoted floral initiation in plants
held at 10ºC, but inhibited floral initiation in plants held at
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25ºC.
The authors conclude that appropriate control of
temperatures to which seeds are exposed following auxin
treatment may increase the value of such treatments in
promoting flowering.
Barley was also studied. Address: Purdue Univ.,
Lafayette, Indiana.
2188. Haferkamp, Mary E.; Smith, L.; Nilan, R.A. 1953.
Studies on aged seeds. I. Relation of age of seed to
germination and longevity. Agronomy Journal 45(9):434-37.
Sept. [27 ref]
• Summary: “Seeds used in this study included those of
wheat, oats, barley, rye, corn, alfalfa, peas, sainfoin, vetch,
sweetclover, soybeans, flax, mustard, and grass. They had
been harvested at the Dry Land Experiment Station at Lind,
Washington (principally in varietal nursery plots) from 1917
to 1950.”
Information is given on the germination and longevity
of the seeds of these 11 different plants after storage at air
temperatures in unsealed containers.
“The legumes–peas, sweet clover, alfalfa, sainfoin,
soybeans, and vetch–showed a relatively high percentage
of germination. On the whole, their seeds were quite viable
after many years of storage. Also, there was a considerable
percentage of hard seeds present after many years of
storage.”
A very large Table 1 gives “Results of germination tests
conducted during 1950 on seeds of numerous crop varieties
stored from 1 to 25 years. The table has 4 columns: Kind
and variety of seed (one line is given for each variety). Age
of seeds when germinated. Germination results. Relative
amount of mold.
Three varieties of soybeans were tested: Cayuga,
Mandarin and Sel. 53 [Selection 53?]. 100 seeds of each
were tested. Each germinated at age 9 years. 74-91% had
strong sprouts, 7-22% had weak sprouts, 2-5% had dead
sprouts, and 0-3% had very hard seeds. The relative amount
of mold was “light” for the first 2 varieties and none for
the 3rd variety. Address: Washington Agric. Exp. Station,
Pullman, Washington.
2189. Soybean Digest. 1953. Honorary life member
[American Soybean Assoc.]: George M. Briggs. Sept. p. 23.
• Summary: George M. Briggs, a former president of ASA
and an agronomist at the University of Wisconsin, was born
on a farm in Houston County, Minnesota on May 19, 1884.
“From 1890 to 1899, Briggs attended a district school
four miles from Houston. He was a student at the School of
Agriculture at St. Paul from October 1906 to March 1909.
He enrolled in the Minnesota College of Agriculture in 1912
and graduated in 1916.
“Briggs was a farm owner from 1906 to 1910 and a farm
manager in 1910 and 1911.

“From October 1911 to September 1912 he was assistant
to the agronomist at the Minnesota College of Agriculture
helping in corn investigation work. From June 1916 to
September 1919 he was county agent in Burnett County. He
then became crop extension specialist and assistant county
agent leader at the University of Wisconsin.”
“His interest in soybeans began when he was a county
agent, almost 35 years ago [1918]. He has kept up this
interest to such an extent that he is familiarly known as
‘Soybean’ Briggs to thousands of soybean growers.
“When Briggs went to the University of Wisconsin, he
was asked to continue his soybean work. From 1920 to 1923
he established soybean plots in 40 Wisconsin counties–just to
familiarize farmers with the crop.
“While extension workers ordinarily do not feel that
they have any official responsibility with breeding programs,
Briggs has repeatedly been on committees to select new
soybeans and has had a definite part in the improvement of
varieties now standard in the Badger state. His work has
helped purify and develop seed lots from such varieties for
Wisconsin as Mandarin 507, Manchu 606, Manchu 3, and an
improved strain of Mukden.
“The Wisconsin soybean specialist started a program of
one acre of soybeans for each four head of dairy cattle at a
time when other high protein feeds were not available.
“Briggs has been Wisconsin’s delegate to national
soybean meetings and helped to organize the American
Soybean Association. He was president of this group in
1923 and one of its directors for several years. Two meetings
of the Association have been held at the University of
Wisconsin, one in 1923 and the other in 1940.
“He is author of a circular, ‘Plant Soybeans,’ and coauthor of a bulletin, ‘Soybeans–A Good Legume Crop
Borrowed from the Orient,’ and of other circulars.
“Mr. Briggs was chosen an honorary life member of the
American Soybean Association at its 33rd annual convention
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at St. Louis [Missouri]. This brings the total number of
life members to 18. The award was presented at the annual
banquet.”
A portrait photo shows George M. Briggs.
2190. Soybean News (NSCIC). 1953. Increased soybean
research proposed. Put in one buck and take out 1333. 5(1):1.
Sept.
• Summary: “The Advisory Board of the National Soybean
Crop Improvement Council, at its fourth Annual Meeting
held in Chicago, August 13, reviewed soybean crop research
to date and outlined a greatly increased program of research
which the Board believes is urgently needed.
Dr. J.L. Cartter of Urbana, Illinois, and Dr. E.E. Hartwig
of Stoneville, Mississippi reviewed the accomplishments
of soybean research as conducted by the U.S. Regional
Soybean Laboratory and the 24 cooperating states since the
establishment of the Laboratory at the University of Illinois
in 1936.
“The soybean research projects that have been carried
on by 13 of the leading soybean states were reported on
by individual Board members representing these various
states. Following this review of soybean crop research and
its accomplishments to date, the Board estimated that the
increased annual returns to American soybean growers
amount to more than $1300.00 for each dollar now spent for
soybean research by the Bureau of Plant Industry and the 24
cooperating states.
“The afternoon session of the Board meeting was
devoted to the formulation of a proposed program of greatly
increased soybean research, which the members believe is
urgently needed for the next few years.
“It was pointed out that the value of the products of
the soybean over recent years has given a market price per
bushel which allowed the present average acre yields to be
profitable to the farmer. Future probable declines in prices of
farm products will emphasize the necessity for higher acre
yields for profitable production.
“This relatively new crop now grown on 15 million
acres of farm land has been worth over the last few years
around $800 million annually to American soybean growers.
This figure gives no consideration to the great value of
the products of this crop to the economic welfare of our
Nation. This is one of the few crops that has never been over
produced. There has never been a carryover of soybeans.
“Greatly increased research on this important crop
promises to pay back fully as favorable returns as has
soybean research in the past. Agricultural research is not an
expense–it is an investment. Every citizen, rural or urban,
profits from it.
“The total amount of money spent by the Government
and all of the states on soybean research is probably well
under $5 million. A part of the money–say $3 million–has
been spent on variety improvement.

“Yes, we all know the Government wastes a lot of our
hard-earned tax money. And, By George, it does! But what
about this $3 million on soybean variety improvement?
“Twelve improved varieties have been released for the
various growing areas. The increased yield from 3 of these,
Perry, Clark and Jackson, is yet to come. Yields are already
up 5.7 bushels and oil up over 1 lb. per bushel. When all of
these 12 varieties are planted where they are superior, yields
will be up 8-10 bushels and oil up 1% to 2 lbs. per bushel.
With 10-cent oil and only the support price per bushel these
new varieties return $400 million each year, on an all time
investment of $3 million. That is 133 for 1 from now on, but
wait!
“The total expenditure each year on soybean research is
less than $300,000 -t he return $400 million. So, you put in 1
buck and take out 1333. Where but in research can money be
invested with such returns?
“Let’s suggest to our Congressmen that they invest a few
more millions of our dollars in things like Soybean Research,
and spend a heck of a lot less millions where we get little, if
anything, back.”
2191. Branthoover, Barbara; Sekiguchi, Nao. 1953. The
effect of three cooking methods on the thiamine, riboflavin,
and niacin content of green soybeans. J. of Home Economics
45(10):733-35. Dec. [3 ref]
• Summary: Soybeans in the green bean stage have been
recommended to homemakers for use as a vegetable because
they add variety and are rich in nutrients. Green soybeans
contain a higher percentage of protein (12.5%) and fat
(6.5%) than most other fresh vegetables. They are also good
sources of calcium (0.079%), iron (0.003%), and phosphorus
(0.265%).
Two soybean varieties, Sac and Rokusun A, were grown
on the University of Hawaii Farm. Of the three cooking
methods tested, the vitamin content was best retained when
the beans in pods were parboiled for 5 minutes to facilitate
shelling, then shelled and cooked in a small amount of water
until done; the cooking water was then utilized. Address:
Junior nutritionists in the foods and nutrition dep. of the
Agric. Exp. Station at the Univ. of Hawaii.
2192. Pellett, Kent. 1953. Room for big expansion of
soybean crop in Ontario. Soybean Digest. Dec. p. 14-15.
• Summary: A map shows Ontario’s soybean growing
areas–actual and potential. Most of Canada’s soybeans are
grown at the southernmost tip of Ontario province in the area
around Harrow and Chatham. In Essex County, Ontario’s
southernmost county, over 20% of all cleared land is now
seeded to soybeans. However acreage and production are
rapidly expanding toward the northeast, toward Guelph,
Toronto, and eventually Ottawa. In this area are an estimated
8½ million acres that are favorable to producing soybeans of
a maturity ranging from Lincoln to Flambeau.
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“Six Canadian soybean processors are listed in the
Soybean Blue Book. All except one are located in Ontario.
The other is in Manitoba.
“The Ontario Soya Bean Growers’ Marketing Board is
set up for the purpose of regulating marketing and helping
with growers’ problems. George Phillips, Muirkirk, is
chairman. Gilles DePutter, Appin, is vice chairman.”
Present soybean yields in Ontario compare very well
with those in the U.S. Cornbelt. The provincial average in
1952 was 24.8 bushels per acre. In the USA only Iowa and
Nebraska had higher yields. “Canadians give some credit to
narrow-width rows [22-27 inches] for their high yields. They
do not grow many soys in corn-row widths [36-42 inches].
Cornbelt varieties such as Lincoln, Hawkeye, and
Blackhawk are adapted to Ontario and now widely grown.
But the U.S. varieties “have served to introduce troublesome
diseases into the area, particularly brown stem rot and
stem canker. For this reason, the trend is toward Harrowdeveloped varieties...”
“The fact that the Harrow station is making good
progress in disease work is at least partly due to the fact that
a good breeder, C.A. Owen, and a good disease man, Dr.
A.A. Hildebrand, are working together very closely at the
station.”
Photos show: (1) K.A. Standing (secretary-fieldman of
the Ontario Soya Bean Marketing Board, Chatham) and Ivan
Roberts (agronomist for Victory Mills, Ltd). (2) C.W. Owen,
agronomist of the Harrow Experiment Station, with inverted
jars of the four soybean varieties he has developed: Harosoy,
Harley [Harly], Harman, and the new Hardome.
Note: The six Canadian soybean processors are listed in
the Soybean Blue Book are:
(1) Altona, Manitoba: Co-Op Vegetable Oils Ltd. 3
expellers, capacity 50 tons/day. Storage capacity 250,000 bu
[bushels]. “Advance” soybean oil meal. Soybean operations
250,000 to 400,000 bu. Served by CP RR [Canadian Pacific
Railroad].
(2) Baden, Ontario: Dominion Linseed Oil Co., Ltd. 5

screw presses, capacity 75 tons/day. Storage
capacity: 95,000 bu. “Blue Blossom” soybean
oil meal. Soybean operations 300,000 by.
Served by CN RR [Canadian National Railway
/ Railways].
(3) Fort William, Ontario: Edible Oils
Ltd. Solvent extraction, capacity 50 tons/day.
Storage capacity: 500,000 bu. “Edible” soybean
oil meal. Served by CN, CP RR.
(4) Hamilton, Ontario: Canadian Vegetable
Oil Processing Ltd. 7 expellers, capacity
150 tons/day. Storage capacity: 500,000 bu.
“CVOP” soybean oil meal. Served by CN RR.
(5) Toronto, Ontario: Toronto Elevators
Ltd. (Queen’s Quay). 8 screw presses, capacity
150 tons. Hexane solvent, capacity 150 tons/
day. Storage capacity: 2,00,000 bu. “Double
Diamond” soybean oil meal. “Master” mixed feeds and
pellets. Served by CN, CP RR.
(6) Victory Mills Ltd. (285 Fleet St. E.). Wholly owned
subsidiary of Canadian Breweries Ltd., Toronto. Chairman
of board, E.P. Taylor. 5 screw presses, capacity 120 tons/
day. Hexane solvent, capacity 210 tons/day. [Soybean]
Storage capacity: 1,100,000 bu. “Veeline” soybean oil
meal. “Soywhite” fat-free soy flour. Served by CN, CP RR.
Address: Managing Editor, Soybean Digest.
2193. Loehwing, Helen C. 1953. Diurnal changes in sap
acidity of certain plants. Proceedings of the Iowa Academy of
Science 60:192-99. For the year 1953. [24 ref]
• Summary: Studies with corn, tobacco, hemp, and soybean
(variety Ito San).
Table 4 shows “Soy Bean, pH values of expressed juice
(at 25ºC.) of tops of soy bean and temperature of air near
plants at time of each cutting. The four columns are: Hour
cut. Temperature. Moisture content. pH.
The pH rises from a low of 6.12 at 2 p.m. to a peak of
6.37 at 10 p.m. [mid morning], then falls to 6.20 at 10 a.m.
Address: Dep. of Botany, State Univ. of Iowa, Iowa City,
Iowa.
2194. Acme: New Canadian soybean variety. 1953. Seed
color: Yellow.
• Summary: Sources: USDA Agricultural Marketing Service.
1957. “Soybean variety names.” Washington, DC. 31 p. Nov.
Supplement 1 to Service and Regulatory Announcements No.
156 “Rules and Regulations Under the Federal Seed Act.”
See p. 4. * Acme.–Resulted from increase of a single plant
selection made from the variety Pagoda by the Division of
Forage Plants, Central Experiment Farm, Ottawa, Ontario,
Canada. Released in 1953. Pubescence, gray; flowers, purple;
shattering, little; seeds, yellow with yellow hilum, about
2,300 to the pound; cotyledon, yellow; oil, 19,0 percent;
protein, 40 percent; iodine number, 129. Maturity, group
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0.” Footnote: * Acme was “Also the name of an old variety
which is believed to be no longer in existence.”
Soybean Digest. 1960. “Honorary life members [ASA]:
Dr. E.E. Hartwig and Dr. Frederick Dimmock.” Sept. p. 8.
“The program of soybean research which he [Dr. Dimmock]
initiated at Ottawa has resulted in the development and
distribution of the following early-maturing varieties of
soybeans, most of them from hybridization: Mandarin
(Ottawa), Capital, Kabott, Pagoda, Comet, Acme, and Merit.
These varieties have contributed greatly to the development
of a successful soybean industry in Canada, and have been of
great importance in the northern United States.”
Johnson, Herbert W. 1960. “Registration of soybean
varieties, VII.” Agronomy Journal 52(11):659-60. Nov. See
p. 659. Acme (Registration No. 25) “originated as a single
plant selection from the variety Pagoda, which came from
a cross between Manitoba Brown and Mandarin (Ottawa)
made at Ottawa, Canada, in 1930. Acme is characterized
by purple flowers, gray pubescence, and light brown pods
at maturity. The seed coats, hila, and cotyledons are yellow.
Acme is classed in maturity group 00, a recently established
group for selections earlier than those in group 0, and is
adapted to eastern Ontario, southwestern Quebec, southern
Manitoba, and northern counties of Minnesota, Michigan,
Wisconsin, and North Dakota.
“Tests conducted at the Central Experimental Farm,
Ottawa, and five Branch Experiment Stations throughout
Canada indicate that Acme is superior to Pagoda, the
parent variety, in yield and oil content and slightly earlier
in maturity. It is much earlier than Flambeau, superior in
lodging resistance and higher in oil, but shorter in height and
lower in yield (table 1a). Acme is one of the earliest varieties
in Canada and the United States and there are few released
varieties to which it can logically be compared.
“Acme was licensed as a new variety by the Plant
Products Division, Department of Agriculture, Ottawa, in
1953 and released for production in Canada in 1954.”
Soybean Digest. 1962. “Leading soyabean varieties.”
Feb. p. 8-9. Acme is one of the varieties listed.
2195. INEAC. 1953. Soja [Soybeans]. Institut National
pour l’Etude Agronomique du Congo Belge, Rapport Annuel
(Gembloux, Belgium) 395 p. For the year (l’exercice) 1952.
See p. 305. [Fre]
• Summary: In the section on the Keyberg Experimental
Station, Katanga (p. 300+), the subsection on “Industrial
crops–Soja” explains that the variety Otootan gave the
highest yields (445 kg/ha of seeds) from among 13 varieties
from Yangambi and the 3 best varieties from the station.
Sunflowerseed trials are discussed on the same page.
Peanuts (Arachides), bambarra groundnuts (Voandzou;
Voandzeia subterranea), rice, maize, and Job’s tears (coix)
are also discussed in this annual report.

2196. Wareing, P.F. 1954. Experiments on the ‘light-break’
effect in short-day plants. Physiologia Plantarum 7(1):15772. Jan. [17 ref]
• Summary: “It is well know that a short interval of
light (‘light-break’) given during the dark period has a
profound effect on the photoperiodic responses of many
species. Flowering in ‘short-day’ plants depends on their
being exposed to cycles which include a certain minimum
period of darkness (‘critical dark period’) and is partially
or completely inhibited if the dark period is interrupted by
a short light-break... In ‘long-day’ plants the position is
reversed...”
The effects of light breaks given during very long
dark periods were investigated in the Biloxi soybean and
Xanthium pennsylvanicum [cocklebur], in relation to various
lengths of photoperiod and to total cycle-length. Address:
Dep. of Botany, The University, Manchester, England.
2197. Hartwig, Edward E.; Bounds, Elaine. comp. 1954.
Results of the Cooperative Uniform Soybean Tests, 1953:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 171. March.
126 p. Not for publication. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/53soybook.
pdf
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Field Crops Research Branch, cooperating with State
Agricultural Experiment Stations.”
Contents: Cooperating personnel (gives person’s name,
city, and state). Introduction. Location of cooperative
nurseries [on outline map of south-eastern USA]. Methods.
Uniform test, Group IV. Uniform test, Group V. Uniform test,
Group VI. Preliminary test, Group VI. Uniform test, Group
VII. Preliminary test, Group VII. Uniform test, Group VIII.
“Introduction: The program of the U.S. Regional
Soybean Laboratory has been directed toward the
development of improved strains of soybeans and the
obtaining of fundamental information necessary to the
efficient breeding of strains to meet specific needs. In
the Southern Region, fundamental studies and breeding
programs are conducted at the two centers, Stoneville,
Mississippi, and Raleigh, North Carolina. After promising
new strains are developed at these breeding centers, they
are advanced to the uniform regional tests, conducted in
cooperation with the 12 southeastern states. This testing
program enables the breeder to evaluate new strains under a
wide variety of conditions, and permits new strains to be put
into production in a minimum amount of time.
“Nine uniform tests groups have been established
to evaluate the better strains developed in the breeding
programs. The Groups 0 through IV are adapted in the
northern part of the United States, and the Groups IV
through VIII are grown in the southern part. Within their
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area of adaptation, there is a maturity range of 12 to 16
days within each maturity class. The best standard variety
available of each maturity class is used as a check variety
with which to compare new strains as to seed yield, chemical
composition, maturity, height, lodging, and seed quality. For
the groups grown in the southern area, the check varieties
are Perry, Dorman, Ogden, Jackson, and Improved Pelican.
At Stoneville, Mississippi, where all maturity classes will
mature, the approximate maturity dates of these varieties
when planted during the first half of May are: Perry,
September 6; Dorman, September 20; Ogden, October 10;
Jackson, October 25; and Improved Pelican, November 8.
“A wide range of soil and climatic conditions exist in
the region. As an aid in recognizing regional adaptation,
the region has been subdivided into five rather broad areas
which still represent a wide range of soil types. These are:
(1) the East Coast, consisting of the Coastal Plain and
Tidewater areas of the Eastern Shore of Maryland, Virginia;
North Carolina; and the upper half of South Carolina; (2)
the Southeast, consisting primarily of the Coastal Plain
soils of the Gulf Coast area, but also including similar soils
from South Carolina southward; (3) the Upper and Central
South, including the Piedmont and loessal hill soils east
of the Mississippi River; (14) the Delta area, composed of
the alluvial soils along the Mississippi River from southern
Missouri, southward, and (5) the Southwest, comprising
Arkansas and Louisiana, outside of the Delta, and Oklahoma
and Texas. In the Southwest area, most of the potential
soybean-growing areas are on the alluvial river valley soils.
A map is included to illustrate the five production areas.
“On nearly all of the Coastal Plain, Piedmont, and
loessal soils, fertilization is essential for satisfactory
soybean production. A table showing soil types and rate of
fertilization is included.
“As a further aid in interpreting varietal responses,
rainfall data is reported for many of the locations where
nurseries were grown. Since much of the summer rainfall
is from local showers, rainfall data is included only from
locations where records were taken reasonably close to the
nurseries. Daily minimum and maximum temperatures are
reported for the representative locations for the various
production areas.
“The 1953 season was characterized by extremes in
moisture. Through much of the central south, May was
extremely wet and planting was delayed until late May
and early June. The wet period followed by a long drouth
[drought] period contributed to poor seed bed preparation
which resulted in poor stands. For this reason, accuracy of
several of the yield comparisons were [sic, was] seriously
reduced. Late summer drouth reduced yield in much of the
area. However, on the heavy clay soil at Stoneville, soybeans
again demonstrated their ability to get a high percentage of
their moisture requirements from the soil water.” Address:
1. Agronomist; 2. Clerk-Stenographer. Both: Stoneville,

Mississippi.
2198. Clarion-Ledger (Jackson, Mississippi). 1954. Lee, new
soybean, holds seed well. June 2. p. 3.
• Summary: “State College, Mississippi–Lee, a new soybean
variety with highly desirable characteristics, was officially
released June 1 by plant breeders in the U.S. Department of
Agriculture and in 12 southeastern Experiment Stations.
Dr. E.E. Hartwig, U.S.D.A. agronomist at the Delta
Branch Experiment Station, Stoneville, Miss., is coordinator
of regional soybean research. Describing the new bean Dr.
Hartwig said:
“’Soybean growers who have had heavy shattering
losses from the Ogden variety for the past several years will
be interested in the new variety named Lee. Lee is earlier
than Ogden and later than Dorman, Roanoke and Jackson.
It is superior to Ogden in seed-holding, seed quality, and
seed yield. Although Ogden produces high seed yields,
shattering frequently occurs when the harvest period exceeds
two weeks. Lee has shown very little shattering eight to
ten weeks after maturity and is the first soybean variety
developed with disease resistance as a major objective.
“’An increase field of Lee is being grown in each YazooMississippi, Delta county this season. Growers interested
in planting Lee for seed production in 1955 should contact
county agents or the Delta Station at Stoneville. Seed are
also being increased in Virginia, North Carolina, South
Carolina, Georgia, Florida, Alabama, and Arkansas.’
“Lee is a selection from a cross made in 1944 by Dr.
Hartwig. An advanced line from this cross was widely
tested, and in 1948 approximately 100 plants were harvested
individually and evaluated... In 1951 it was entered into
trials conducted by the U.S. Regional Soybean Laboratory
in co-operation with research workers in the 12 Southeastern
States. In these tests, planted at 35 to 40 locations each of the
past three years, Lee has continued to give an outstanding
performance. A complete report on the new variety is
published in the June issue of Mississippi Farm Research
available on request at the Experiment Station at State
College.”
Note: A similar story about the new Lee variety and Dr.
Hartwig appeared at about this time in many southern U.S.
newspapers.
2199. Agricultural Research (USDA). 1954. Soybean disease
builds up. 2(12):12-13. June.
• Summary: “New [soybean] variety Lee, the first soybean
aimed chiefly at disease control, gives South (shaded area)
high resistance to bacterial pustule and wildfire, moderate
resistance to target spot, and more tolerance than most
species to root-knot nematode. All are important in the South
and among the top 10 soybean diseases. Lee also has high
resistance to frogeye and purple seed stain. Bacterial pustule
lesions provide an easy entry for wildfire bacteria, as well.
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The North lacks a variety with multiple resistance. Lee
originated from a cross made at Raleigh, North Carolina, 10
years ago by E.E. Hartwig, of ARS, working in cooperation
with southern experiment station scientists. Several
generations following the cross–a series of pollinations, tests,
and selections of individuals–the F-6 descendants of a single
plant became the foundation of the variety. Neither parent,
S-100 or CNS, was outstanding, but jointly they gave Lee the
desired superior characteristics.
“The new soybean Lee, released to seed growers June
1, promises the South resistance to 4 of the Nation’s top 10
soybean diseases. But the situation with the other 6 is far
from encouraging.
“Some 30 diseases–but chiefly the top 10–cost more
than 12 percent of the crop. No adequate control is in sight
for 3–brown stem rot and stem canker (which cause half the
loss) and sclerotial blight–for a fourth, rhizoctonia root rot,
no immediate control is in prospect.
“This disease loss fulfills a prophecy of history: as a
minor, trouble-free crop gets big, diseases build up. Paced
by the rising vegetable-oils industry, soybeans expanded
9-fold in acreage and 12-fold in bean production in just two
decades. They’re now our fifth-ranking cash crop at $3/4
billion a year.
“The 10 big diseases rose from relative obscurity in a
few years. Four were unknown a dozen years ago. Though
it’s 10 now and $100-million-a-year damage, it may soon be
the big 20–even some unknowns–and far more loss.
“As we get more dependent on soybeans and the disease
threat deepens, teams of pathologists and agronomists
in ARS and State experiment stations fight to get ahead
of the diseases. Emphasis is on breeding for resistance.
Several thousand distinct kinds of soybeans (genotypes) are
tested yearly in search of resistance to the big 10 and other
diseases, any of which may flare up.
“Aside from Lee, several other varieties have adequate

resistance for appreciable control of some diseases:
South–Ogden, for pustule, wildfire, frogeye,
and target spot; Dorman, for frogeye and downy
mildew; Jackson, for frogeye, target spot, purple
seed stain, and root knot; Roanoke, for frogeye and
purple seed stain; and Acadian for downy mildew.
North Central States–Flambeau and Hawkeye,
for bacterial blight; Harosoy, for stem canker (but
inadequate); Adams, Clark, Lincoln, and Wabash,
for frogeye; and Chief and Dunfield, for downy
mildew.
“The important job is to get resistance
for the 2 serious unchecked diseases (brown stem
rot and sclerotial blight), improve resistance to the
others (especially stem canker and rhizoctonia root
rot), and develop for each area varieties resistant to
all its major diseases.
“We need to know more about the
destructiveness of each disease–the true value of
resistance to it. This would help growers decide whether to
change to a resistant variety. It would also help scientists
judge which diseases to give priority in their work–they have
only estimates now. But ARS and experiment station plant
breeders and pathologists are using a technique that will give
a precise measure of loss, disease by disease:
“A resistant soybean crossed with a susceptible one
generally gives rise to plants of three kinds–some having
only genes for resistance, some having only genes for
susceptibility, and some (heterozygous ones) having genes
for both. Heterozygous plants will give progeny of all three
kinds. About eight generations following the cross the
progeny of plants selected for the heterozygous condition for
disease reaction will be essentially identical for all characters
except disease reaction.
“If the resistant and susceptible F-3 progeny are exposed
to a disease, the difference in their bean and oil yield will
accurately measure these effects of the disease. The scientists
hope to study all major soybean diseases in this way as
sources of resistance are found.
“What can farmers do about soybean disease? They can
use resistant varieties where available and adapted. They
can turn under plant residues–sources of infection for future
crops–and, if diseases are prevalent, rotate crops to prevent
carryover of disease. And they can avoid planting diseased
seed. In these ways they can take advantage of what science
has already done for them.”
A photo caption reads: “Top 10 diseases of soybeans–7
of which are shown here–cause heavy damage yearly. Some,
unnoticed a few years ago, are serious today. Most occur in
a single region or part of it, but 2 occur in both. The top 10
are: North Central States–brown stem rot (found 1944), stem
canker (identified 1948), frogeye, bacterial blight, bacterial
pustule, wildfire (found 1943), and rhizoctonia root rot.
Diseases of the South–bacterial pustule, wildfire, target spot
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(found 1945), sclerotial blight, and rootknot nematode.”
A map shows the southern states
where soybean diseas are becoming a
problem. They include (in apparent order
of importance): Mississippi, Alabama,
Georgia, Arkansas, Louisiana, South
Carolina, North Carolina, Virginia and
Tennessee.
2200. Hartwig, Edgar E. 1954. Lee–a
superior soybean for the Midsouth.
Soybean Digest. June. p. 14-15.
• Summary: “A new, superior, nonshattering, disease-resistant soybean
variety developed through cooperative
research conducted by the U.S. Regional
Soybean Laboratory and the agricultural
experiment stations of the 12 Southeastern States has been
named Lee. This variety is adapted to the same general area
as Ogden, and is expected to replace Ogden over much of the
area where Ogden is now grown because of its superiority in
seed holding, seed quality, and seed yield.
“While Ogden usually produces high yields over a wide
area in the South, losses from shattering frequently occur,
especially when the harvest period exceeds two weeks.
Lee is the most shatter-resistant variety developed to date
and is the first soybean variety developed in which disease
resistance was a major objective.
“Lee averages five days later maturity than Ogden,
21 days later than Dorman, and 10 to 12 days earlier than
Roanoke or Jackson.
“Seed stocks of Lee are being increased in Virginia,
North Carolina, South Carolina, Georgia, Florida, Alabama,
Mississippi, and Arkansas. Growers interested in planting
Lee for seed production in 1955 should contact their local
county agents or state agricultural experiment station with
regard to seed sources.
“Lee is a selection from a cross, S-100 x CNS, made
in 1944 by Dr. Edgar E. Hartwig of the U.S. Regional
Soybean Laboratory working in cooperation with the
North Carolina Agricultural Experiment Station at Raleigh,
N.C. An advanced F3 line from this cross, N46-2566, was
widely tested in North Carolina and appeared to be one of
the better lines which combined good agronomic qualities
with resistance to the bacterial pustule disease, a disease
frequently found in soybean fields in the Southeastern United
States. In the fall of 1948, approximately 100 plants were
harvested individually from N46-2566. These new lines were
evaluated jointly by Dr. Herbert W. Johnson, working in
North Carolina, and Dr. Hartwig, at the Delta Branch of the
Mississippi Agricultural Experiment Station.
“The variety now designated as Lee proved outstanding
in performance in the North Carolina and Mississippi

plantings and in 1951 was entered in the cooperative regional
trials conducted by the U.S. Regional Soybean Laboratory
in cooperation with research workers in the 12 Southeastern
States. In these tests, planted at 35 to 40 locations each
of the past three years in Virginia, North Carolina, South
Carolina, Georgia, Florida, Alabama, Tennessee, Mississippi,
Arkansas, Louisiana, Oklahoma, and Texas, Lee has
continued to give outstanding performance.
In comparison with Ogden, seed yield has been higher,
seed coats have been sounder, oil content has been slightly
higher, and seeds have been held in the pods with little or no
shattering. Lee is resistant to the diseases bacterial pustule,
wildfire, frogeye, and purple seed stain and is more tolerant
to root knot nematode than Ogden. Both varieties have
moderate resistance to the leaf disease target spot.
“Lee is generally adapted to the same areas of
production as Ogden, except that it averages five days later
in maturity, and, consequently, should not be grown as far
north as Ogden is now grown. Lee is very similar to Ogden
in that it has an average plant height of 30 to 36 inches,
moderate size stems, heavy foliage, and purple flowers.
The lowest pods are borne somewhat higher off the ground
than with Ogden, which will reduce combine losses. Lee
differs from Ogden in that the hairs on the pods and stems
are brown, whereas on Ogden they are gray. The seeds are
glossy yellow with a black hilum, or eye, in contrast to the
olive green seed. with a brownish-black hilum of Ogden.”
A small table compares the performance of Lee and
Ogden soybean varieties in regional tests, 1951-53.
“Over the three years during which Lee has been
compared with Ogden in over 90 different tests in the
Southeastern States, its seed yield has averaged 29.3 bushels
per acre in comparison with 27.5 bushels for Ogden.–Oil
content of Lee has averaged 21.5 percent compared with
21.3 percent for Ogden.
“Because of its seed holding qualities and resistance
to the major soybean diseases, Lee should help stabilize
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soybean yields in the areas where it is adapted.
“Lee is the third in a series of new, superior soybean
varieties adapted for production in the Southern States.
Dorman, announced in 1951, is 21 days earlier than Lee;
and Jackson, announced in 1952, is 12 days later than Lee.
Fitting Lee into a production program with either or both of
these varieties will permit a larger acreage to be harvested
per combine, which should help reduce production costs.”
A small map shows the area to which Lee soybeans are
well adapted in field tests.
Three photos show Lee soybean plants growing alone
or in a field. Address: Research agronomist, field crops
branch, Agricultural Research Service, USDA, working
in cooperation with the Delta Branch Experiment Station,
Stoneville, Mississippi, and coordinator of the U.S. Regional
Soybean Lab. research program conducted in cooperation
with the 12 Southern States.

so essential to obtaining top yields.
“Lee is the third in a series of new, superior soybean
varieties adapted for production in Mississippi. Dorman,
announced in 1951, is 21 days earlier than Lee; and Jackson,
announced in 1952, is 12 days later than Lee. Fitting Lee into
a production program with either or both of these varieties
will permit a larger acreage to be harvested per combine,
which will help reduce production costs.”
Photos show: (1) Plants of Ogden, November 28, 1953,
showing severe shattering. (2) Plants of Lee, November
28, 1953, six weeks after maturing showing no shattering.
(3) A Lee increase field in the Delta area of Mississippi,
1953. Address: Research Agronomist, Field Crops Research
Branch, ARS, USDA, working in cooperation with the Delta
Branch Experiment Station, Stoneville, Mississippi and
Coordinator of the U.S. Regional Soybean Lab. research
conducted in cooperation with the 12 Southeastern States.

2201. Hartwig, E.E. 1954. Lee soybean is released; variety
resists diseases, yields well and holds seed. Mississippi Farm
Research 17(6):1, 3. June.
• Summary: “Delta soybean growers who have had heavy
shattering losses from the Ogden variety for the past several
years will be interested in the new variety named Lee. Lee
averages 5 days later than Ogden, 21 days later than Dorman,
and 10 to 12 days earlier than Roanoke or Jackson. Lee is
superior to Ogden in seed holding, seed quality, and seed
yield. Although Ogden has the capacity to produce high seed
yields, losses from shattering frequently occur when the
harvest period exceeds two weeks. Lee has shown very little
shattering eight to ten weeks after maturity and is the first
soybean variety developed in which disease resistance was a
major objective in its development.
“An increase field of Lee is being grown in each Delta
county this season. Soybean growers interested in planting
Lee for seed production in 1955 should contact their local
county agent or the Delta Branch Experiment Station,
Stoneville. Seed stocks are also being increased in Virginia,
North Carolina, South Carolina, Georgia, Florida, Alabama,
and Arkansas.
“Lee is a selection from a cross, S-100 x CNS, made
in 1944 by Dr. Edgar E. Hartwig, of the U.S. Regional
Soybean Laboratory working in cooperation with the North
Carolina Agricultural Experiment Station at Raleigh, North
Carolina. An advanced F3 line from this cross, N46-2566,
was widely tested in North Carolina and appeared to be
one of the better lines which combined good agronomic
qualities with resistance to the bacterial pustule disease, a
disease frequently found in soybean fields growing in the
southeastern United States...”
Page 3: “Because of its seed holding qualities and
resistance to the major soybean diseases, Lee should help
stabilize soybean yields in Mississippi. Its high quality seed
should reduce difficulties in obtaining good stands which are

2202. Crittenden, H.W. 1954. Factors associated with
root-knot nematode resistance in soybeans (Abstract).
Phytopathology 44(7):388. July.
• Summary: This abstract is located in a section titled
“Reports and Abstracts of the Eleventh Annual Meeting of
the Potomac Division of the American Phytopathological
Society.”
Page 388: “In the search for soybean varieties having
resistance to one of the root-knot nematode species, namely,
Meloidogyne incognita var. acrita, it has been found that
certain morphological and physiological features appear
to be associated with resistance. These features, listed
below, may aid in the future search for resistant varieties.
The varieties should have some or all of these features: (1)
long, tapering roots that penetrate deep into the soil and
possess a minimum of lateral roots; (2) roots that have a
tendency to become more woody than fleshy early in the
development of the plant; (3) acceptable growth and yield in
soils containing low amounts of potassium; (4) lowest per
cent of oil in the seeds that is commercially acceptable. The
variety Laredo has the greatest resistance of any tested to
date, but is suitable only for hay or a green manure crop in
Delaware. Three commercial varieties (Blackhawk, Monroe,
and Anderson), acceptable for seed production in Delaware,
appear to have a high degree of resistance to Meloidogyne
incognita var. acrita.”
2203. Brim, Charles A. 1954. New Lee soybean: from 100
plants to 20,000 acres. Research and Farming (Agric. Exp.
Station, North Carolina State College, Raleigh). Summer &
Autumn. p. 12-13.
• Summary: “Its to the Tar Heel farmer’s advantage to switch
to the new Lee soybean. The new variety is the most shatterresistant variety so far developed, it’s resistant to several
major soybean diseases, and it has the yellow seedcoat color
preferred by soybean importers in foreign countries. (About
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80 per cent of the soybeans produced in North Carolina go
into export channels.)
“There should be a plentiful seed supply for the 1956
crop. More than 20,000 bushels, enough to plant 20,000
acres, of Lee seed were produced by certified seed growers
in North Carolina in 1954.
“If the season is good, these 20,000 bushels should
produce around a half million bushels of seed in 1955. This
is enough to fulfill the 1956 demand.
“Will Replace Ogden: Lee is expected to replace the
Ogden variety over much of the area where this variety is
now grown. Although Ogden usually produces high yields,
shattering losses often occur with this variety. Shattering is
especially bad where the harvest period is longer than two
weeks. Lee has shown very little shattering eight to 10 weeks
after maturity. It is the first soybean variety developed in
which disease control was a major objective, and is resistant
to bacterial pustule, wildfire, and frogeye. Lee is moderately
resistant to purple seed stain. Where Ogden will have 80 per
cent purple mottling, Lee will have 8-10 per cent.
“Lee is also more tolerant to the root knot nematode
than the Ogden variety.
“Agronomists in the U.S. Department of Agriculture
and the several state experiment stations who developed and
tested the new variety believe it will help stabilize yields in
the mid-southern area for which it was developed.
“The North Carolina station had a big hand in the
development of the new soybean. Dr. Edgar E. Hartwig
of the U.S. Regional Soybean Laboratory, working in
cooperation with the North Carolina Agricultural Experiment
Station, made the first cross at Raleigh in 1944. Lee is a
selection from this cross (S-100 x CNS).
“An advanced F3 line from this cross, N46-2566, was
widely tested in North Carolina and appeared to be one of the
better lines which combined good agronomic qualities with
resistance to the bacterial pustule disease–a disease often
found in soybean fields in the southeastern United States.
“100 Plants in 1948: In the fall of 1948, approximately
100 plants were harvested individually from N46-2566.
These new lines were evaluated jointly by Dr. Herbert W.
Johnson in North Carolina and Dr. Hartwig at the Delta
Branch of the Mississippi Agricultural Experiment Station.
“The variety now designated as Lee proved outstanding
in performance in the North Carolina and Mississippi
plantings. In 1951 it was entered in the cooperative regional
trials conducted by the U.S. Regional Soybean Laboratory
in cooperation with research workers in the 12 Southeastern
states. These tests were carried out for three years, with
tests at 35-40 locations each year. In North Carolina the
new soybean was tested at McCullers, Plymouth, Willard,
Statesville, Rocky Mount, and Weeksville. Lee is especially
adapted to the eastern two-thirds of North Carolina, the
southeast corner of Virginia, and parts of several other
southern states, as far west as Texas. Because of its later

maturity (average of 5 days), Lee is not suitable for planting
as far north as Ogden is now grown.
“In comparison with Ogden, Lee produces higher yields,
has slightly higher oil content, and sounder seed coats. Lee
seed averaged 29.3 bushels per acres to Ogden’s 27.5 bushels
per acre in three years of testing.
“Oil content of the seed averaged 21.5 per cent on a dry
weight basis for Lee and 21.3 per cent for Ogden. Lee gave
an outstanding performance in the tests under a wide variety
of weather conditions.”
“Lee is the third in a series of new, superior varieties
adapted for production in the Southern states. Dorman was
introduced in 1951, Jackson in 1952.”
A map shows that Lee is adapted to the eastern half of
North Carolina.
Note: Because Lee was the most shatter-resistant variety
to date, it was instrumental in putting an end to farmers
growing soybeans for fodder; they could now grow them for
seeds (beans). Address: North Carolina State College.
2204. Hartwig, Edgar E. 1954. The new varieties for the
southern states. Soybean Digest. Oct. p. 8-9.

• Summary: Presented before the annual convention of the
American Soybean Association.
“Interest in soybeans for beans has increased
appreciably in the Southern states in the past 10 years. We
believe this increased interest can be attributed to greater
economic returns resulting from higher yields per acre and
that these higher yields per acre were brought about by
growers putting into practice the knowledge gained from
research developments during the past several years.
“To produce a high yield, it is necessary to have good
stands of an adapted variety, planted at the correct time,
and kept free from weeds. Proper fertilization is essential
in nearly all production areas of the South outside of the
Mississippi Delta. We have made progress in developing
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better adapted varieties for the Southern states.
“However, before discussing these new varieties, I
would like to emphasize some of the cultural practices
which must be utilized if these new varieties are to perform
properly. We recognize that the superiority of these improved
varieties increases as the yield level improves. For example,
the Ogden variety shows little superiority over Arksoy if the
yield level is only 15-20 bushels per acre. However, when
Ogden is yielding at the rate of 45-50 bushels per acre,
Arksoy can be expected to yield only 28-30 bushels per acre.
“Experimental plots on Coastal Plain and Piedmont soils
from North Carolina to Louisiana have shown excellent yield
responses from applications of lime, phosphate, and potash.
At Baton Rouge, Louisiana, over a three-year period, an
average yield of 21 bushels per acre was obtained without
fertilization. The same variety grown in the same field with
adequate lime, phosphate, and potash produced 35 bushels
per acre. In North Carolina, the average yield of unfertilized
beans in several experiments was 22.0 bushels; those
receiving lime alone produced 24.8 bushels; those receiving
0-40-80 alone produced 27.2 bushels; while those receiving
0-40-80 plus lime produced 34.4 bushels per acre.
“These results emphasize the importance of a complete
fertilization program. Excellent responses to phosphate and
potash have been obtained on the prairie soils of Arkansas.
No increases have been obtained from fertilization in the
Delta areas of Mississippi. In all of these fertility studies,
soybeans have been well nodulated and have produced no
response to nitrogen fertilizers.
“Best Planting Date: Although soybeans can be planted
over a relatively long period in the South, they do have an
optimum period during which they will give best results. In
general over much of the South, there is a tendency to plant
too early. Early-planted soybeans are frequently stunted from
short day length. They also grow more slowly and must be
cultivated more frequently to control weeds. At Stoneville,
highest yields are obtained from plantings made from about
May 1 to May 25. Yields from planting varieties such as
Ogden or Roanoke around June 1 have usually exceeded the
plantings made April 10 and have required fewer cultivations
to keep them free from weeds. In plantings made as late as
June 20, Ogden yields 80 percent as much as when planted
in early May and Roanoke 85 percent as much as the May
planting.
“As we go farther south, the optimum planting date
is later in the season. Best results can be obtained in south
Alabama and west Florida from plantings made from June
1 to June 15. Consequently, soybeans can very satisfactorily
follow white potatoes, small grain, lupines, or crimson clover
in those areas where sufficient moisture is available for seed
bed preparation and germination of soybeans.
“About 1943, the Ogden variety was introduced by the
Tennessee Agricultural Experiment Station. About the same
time, the program of the U.S. Regional Soybean Laboratory

was expanded, which permitted extensive testing of Ogden
throughout the Southern region. Its superiority was quickly
recognized and Ogden soon became the most popular
soybean variety in the South. Ogden was superior to the
older varieties in seed yield, seed holding and oil content
of the seed. It also had medium-sized stems, was medium
short, and stood very well, making this variety well suited for
combine harvesting.
“The excellent qualities of Ogden in many areas of the
South influenced growers in areas such as south Georgia
and west Florida to grow it also, although its growth was too
short for satisfactory combining. Even though Ogden showed
improvements over the older varieties in seed holding, it is
weak in this character. In general, it can be expected to hold
its seed for two weeks after it has reached combine maturity.
Under hot, dry conditions, it will not hold this long. Losses
from shattering have been appreciable in the Delta section of
Arkansas and Mississippi for the past three years.
“Prior to World War II, soybeans grown in the South
were sold at a discount because of low oil content. Ogden
has an oil content comparable to the better Cornbelt varieties.
In 1946, Roanoke, developed cooperatively by the U.S.
Regional Soybean Laboratory and the North Carolina
Agricultural Experiment Station, was released. Roanoke
grows six to eight inches taller than Ogden, matures
approximately two weeks later, produces comparable seed
yields, has superior seed-holding qualities, and has the
highest oil content of any variety grown in the United States.
Because of its greater height, Roanoke is better adapted for
production on the Upper Coastal Plain and Piedmont soils of
the Carolinas, Georgia, Alabama, and Florida. In the Delta
areas of Mississippi, large growers can avoid shattering
losses by supplementing their Ogden acreage with Roanoke.
The two varieties, Ogden and Roanoke, have been our
standards for comparison in the development of the newer
varieties.
“In 1952, the Dorman variety was released as an earlier
variety to be grown along with Ogden. Dorman was the
first of three varieties released from the hybridization and
selection program conducted by the U.S. Regional Soybean
Laboratory in cooperation with the 12 Southeastern states.
Dorman is approximately 18 days earlier than Ogden and
gives comparable seed yields where it is adapted. Dorman
is well adapted on the heavy clay soils of the Mississippi
Delta from southeast Missouri to northeast Louisiana; on
the bottom lands of the Arkansas River in Oklahoma; and in
eastern Virginia. Dorman produces good quality seed with
high oil content and holds it seed very well after maturity.
Dorman has medium height and heavy foliage. The heavy
foliage is beneficial from the standpoint of keeping down
late season weeds and grasses in seasons with heavy summer
rainfall. Other early varieties had not had this character.
Stems of Dorman dry very uniformly at maturity. With
S-100, which is of comparable maturity, stems frequently are
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extremely green when pods are dry. Growing Dorman on the
lowest, heaviest soils will increase the chances for harvesting
and plowing before the fall rains begin.
“Dortchsoy 67 is another new, early variety,
approximately five days later than Dorman and 12 days
earlier than Ogden, developed by the Dortch Seed Co. In
Mississippi Delta tests, conducted on heavy clay over the
past three years, Dortchsoy 67 has produced 33.7 bushels
per acre as compared to 35.3 for Dorman. Dortchsoy 67 is
more subject to shattering than Dorman. While Dortchsoy
67 may equal Ogden in seed-holding if the two varieties
were to mature at the same time, it is usually more subject to
shattering because of higher temperatures associated with the
earlier maturity.
“Jackson Variety: Jackson, released in 1953, was the
second variety released from the cooperative program in the
South and is particularly suited for production in the lower
southeast after oats, lupines, or crimson clover. Jackson is
comparable in maturity to Roanoke, grows slightly taller,
stands better, and has produced slightly higher seed yields.
Jackson has a high degree of resistance to the leaf disease,
target spot, but is susceptible to bacterial pustule. The added
height of Jackson makes it an excellent combine type for the
Gulf Coast area. To illustrate how varieties become shorter
as they are moved farther south, Jackson has an average
height of 48 inches when grown on the Coastal Plain soils
of Virginia and North Carolina. In this same area, Ogden
averages 36-38 inches tall. However, as we move on south
to south Georgia and upper Florida, Jackson averages 3234 inches tall and Ogden 22-24 inches tall. Under some
conditions, Ogden is only 14-16 inches tall. We believe that
a variety 32-34 inches tall can be harvested with less loss
than a type which averages 22-24 inches tall. While Jackson
gives excellent yields in the Delta area of Mississippi and
on the Coastal Plain soils of southeastern Virginia and North
Carolina, its production should be limited primarily to soils
on which excessive growth is not produced” (Continued).
Address: Research agronomist, field crops research
branch, Agricultural Research Service, USDA, working
in cooperation with the Delta Branch Experiment Station,
Stoneville, Mississippi, and coordinator of the U. S. Regional
Soybean Lab. Research program conducted in cooperation
with the 12 Southern states.
2205. Hartwig, Edgar E. 1954. The new varieties for the
southern states (Continued–Document part II). Soybean
Digest. Oct. p. 8-9.
• Summary: (Continued): “This season, Lee, the third new
variety from the southern cooperative program, was released.
Lee averages five days later than Ogden and is superior
to Ogden in seed-holding, disease resistance, and seed
yield. Lee is adapted to the same general area as Ogden. Its
superiority in seed holding should eliminate losses frequently
experienced from shattering. Lee has a growth type very

similar to Ogden. Consequently, it will tend to be rather short
for the area described for best adaptation of Jackson. Lee is
resistant to the diseases, bacterial pustule, wildfire, frogeye,
and purple seed stain. It is moderately resistant to the leaf
disease target spot.
“We believe that because of its seed-holding qualities
and resistance to major southern diseases of soybeans, Lee
will aid materially in stabilizing soybean yields in those
areas where it is adapted. Because of its seed-holding
qualities, it will probably not be necessary to grow any later
maturing variety where Lee makes adequate growth. In the
Delta section, a combination of Dorman and Lee will give
an extended harvest period and also fit in well with rice
harvesting.
“Another new variety developed for a specific purpose is
Improved Pelican. This is a rank-growing variety developed
for production as a green manure crop in the cane fields
of south Louisiana. Unless planted very late, Improved
Pelican is difficult to combine because of its rank growth.
As soybean production moves south in Florida, the value of
Improved Pelican as a seed variety may increase.
“Several selections have been made from the Ogden
variety. None of these selections has differed significantly
from the Ogden variety. Dortchsoy 31 is a variety
comparable to Roanoke and Jackson in maturity, which has
proved inferior to these varieties in all production areas.
“Over the past several years, through the use of
closely-related lines which differ in disease reaction, we
have been able to estimate losses from diseases. We are
attempting to learn more about the behavior of diseases and
the losses which they may cause. The addition of resistance
to the major diseases is an important phase of the breeding
programs now under way in the Southern states.
“The past several years have had rainfall much below
normal in many areas of the South. In these dry years,
May or June plantings have survived the summer drouth
much better than the April plantings. This adds another
advantage to those mentioned earlier for avoiding extremely
early plantings. In 1952 and 1953, yields of 48 and 46
bushels, respectively, were produced on a heavy clay soil at
Stoneville with approximately one-third the normal summer
rainfall. Root penetration of 40-45 inches appears to have
been necessary to make these yields possible.
“Another cultural practice which has aided materially in
giving better drouth tolerance is deep tillage on sandy loam
soils which have formed a hard pan. At Stoneville, a field in
which beans were wilting severely in late June of 1953, no
wilting was observed in mid-August in 1954 on the portion
of the field which had been chiselled 16 inches deep. An
adjoining untreated area was severely wilted in early July.
“In Mississippi, plantings made in May have produced
consistently better results than early April plantings.
However, many growers like to plant in early April because
they believe they can get better stands. The heavy clay soils

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 1076
are difficult to work. This past season, excellent stands were
obtained without rain by using a double disk opener rather
than the conventional opener. A spring-tooth harrow was
substituted for the disk in preparing the seed bed to avoid
getting an extremely cloddy condition.
“Better varieties and improved cultural practices will
strengthen the competitive position of Soybeans in the
South.”
A portrait photo shows Edgar E. Hartwig. Address:
Research agronomist, field crops research branch,
Agricultural Research Service, USDA, working in
cooperation with the Delta Branch Experiment Station,
Stoneville, Mississippi, and coordinator of the U. S. Regional
Soybean Lab. Research program conducted in cooperation
with the 12 Southern states.
2206. Soybean Digest. 1954. Two new varieties for the
North: Norchief and Chippewa promise early maturity. Nov.
p. 16-17.
• Summary: A map shows that Norchief is best adapted to
southern Michigan, central Wisconsin, central Minnesota,
southeastern North Dakota, and northeastern South Dakota.
Chippewa is best adapted to a slightly more southerly
area: Southern Michigan, southern Wisconsin, southern
Minnesota, northern Iowa, and parts of eastern South Dakota.
Two tables show how the two varieties perform in terms
of mean yield, days to maturity, lodging, height, seed quality,
seed size, protein content, and oil content (percentages):
Table 1 compares Norchief with Flambeau, Capital and
Mandarin (Ottawa). Table 2 compares Chippewa with
Mandarin (Ottawa) and Blackhawk.
2207. Wells, W.G. 1954. Regional experiment stations.
Queensland Department of Agriculture and Stock, Annual
Report (Brisbane, Australia) 109 p. For the year 1953-1954.
See p. 41-45. *
• Summary: The Nanda soybean variety yielded well in
several locations and was found most suitable for mechanical
harvesting; the variety Clemson showed best resistance to
bacterial leaf spot.
2208. Eckey, E.W. 1954. Vegetable fats and oils. New York,
NY: Reinhold Publishing Corp. 836 p. See p. 504-19. Illust.
Index. 24 cm. [50 soy ref]
• Summary: This book and its thorough index contain a
wealth of information on both common and rare sources of
vegetable oils. Soybeans and soy products are discussed on
the following pages: A table and a chart give the fatty acid
composition of selected oils, including soybean and peanut
oils (p. 35-36). Commercial plant phosphatides (p. 55-56).
Lecithin and its processing (p. 56-57). Reversion of soybean
oil (“completely hydrogenated soybean oil does not develop
an odor,” p. 179-80).
The soybeans and soybean oil are discussed in detail on

pages 504-19: Introduction. A graph (p. 505) shows acreages
of soybeans grown in the United States for 5 different
purposes. Early history and classification. A graph (p. 506)
shows soybean production and yield in the USA from 1925
to 1952. The soybean plant and its varieties. Composition of
the soybean seed. A table (p. 508) shows “The percentage of
hulls or seed coats obtained from the seed of ten varieties and
strains of soy beans grown at one location during one season;
Values range from 12.98% for Peking to 7.32% for Scioto. A
table (p. 509) gives information on 10 varieties of soybeans
grown at five locations in each of 5 years (1936-40): seed
size (weight of 100 seeds), oil percentage (dry basis)–high,
low, and mean, and protein percentage (dry basis)–high, low,
and mean. The varieties are: Mandarin, Mukden, Dunfield
A, Dunfield B, Illini, Manchu, Scioto, T-111, Peking, P.I.
54563-3. Peking has the smallest seeds (6.9 gm/100 seeds)
and T-117 has the largest (15.4 gm/100 seeds). Properties
of soybean oil (p. 511). A table (p. 512) shows soybean oil
characteristics. Two tables (p. 513, 516) show how the fatty
acid content of soybeans changes as a function of the iodine
value: linoleic rises sharply, linolenic acid rises slowly,
total saturated acids is unchanged, and oleic acid decreases
sharply. Uses of soybean oil. Milling of soybeans.
Also discusses: Hempseed oil (p. 389-90).
Hydrogenation (p. 153-63). Interesterification (p. 145-49).
Margarine, fats used in (p. 12). Peanuts and peanut oil (p.
486-501). Seaweeds and their oils (p. 243, 246). Sesame
(Sesamum indicum, S. orientale) (p. 741-49): “It is judged to
have been under cultivation in India for as long as rice has
been grown. Some of the other names for sesame are benne,
til, gingelly, and simsim. In Latin America it is known as
ajonjoli.” Shortening, short history of (p. 642).
Concerning soybean lecithin (p. 55): “Commercial
soybean lecithin was first produced in Hamburg [Germany]
and found its principal market in the European margarine
industry, replacing egg yolk which had been used for its
beneficial effects on the behavior of the margarine in pan
frying, preventing spattering of the fat, improving the
browning of the milk solids, and keeping them from lumping
and sticking. Lecithin has been in commercial use in the
United States since about 1930. At first it was imported
and for some time it sold at a relatively high price, in the
neighborhood of ten times the price of soybean oil. The
tremendous growth of the soybean extraction industry has
so greatly increased the supply that soybean lecithin now
sells for about the same price per pound as soybean oil, and
could be produced in a quantity several times as great as that
which the market currently absorbs.” Address: E.W. Eckey
Research Lab., Cincinnati, Ohio.
2209. INEAC. 1954. Soja [Soybeans]. Institut National
pour l’Etude Agronomique du Congo Belge, Rapport Annuel
(Bruxelles) 507 p. For the year (l’exercice) 1953. See p. 14546, 358-59. [Fre]
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• Summary: Investigations on soybeans are reported from
various INEAC stations.
The section titled Division of Agrology (p. 133+)
describes (p. 145-46) a trial conducted to study the toxicity to
Rhizobium bacteria of fungicides based on mercury, copper,
or zinc (Ceresan, Granosan, Spergon, etc.); all the fungicides
tested were found to adversely affect the inoculation of
soybean seed with Rhizobium.
The section on the Experimental Station of Kitaka
(p. 355+) discusses (p. 358-59) a soybean variety trial in
the second growing season; 3 strains of K.92 and Otootan
yielded best.
Peanuts (Arachides), bambarra groundnuts (Voandzou;
Voandzeia subterranea), rice, maize, and Job’s tears (coix)
are also discussed in this annual report.
2210. Gray, R.B. 1955. Harvesting with combines. Farmers’
Bulletin (USDA) No. 1761 (Revised ed.). 42 p. March. See p.
29-30.
• Summary: The section titled “Description and function
of parts” (p. 4+) states: “The four major units of a combine
are the header, the thresher, the separator, and the cleaning
device. All combines have these four essential parts. The
following are described in detail–with some illustrations:
Header and platform. Thresher: Feeder, cylinder and
concaves, separator, cleaners (incl. sieves), tailings elevator.
Attachments.
In the section titled “Crop characteristics and combine
problems” is a subsection on “Soybeans” (p. 29-30) which
states: “Soybean maturity puts the harvest at a time likely to
be unfavorable on account of bad weather and weed growth.
Hence, once the beans are ready, the harvest should go
forward, if possible, without interruption.”
“Present improved soybean varieties, such as Monroe,
Blackhawk, Hawkeye, Adams, Lincoln, Wabash, Perry,
Dorman, Ogden, and Roanoke, are better adapted to
combining and less susceptible to shattering than previous
varieties.
“Of the improved varieties Hawkeye and Blackhawk
are extremely resistant to lodging. The others are at least
moderately resistant. At present Hawkeye is grown on 25
percent of the soybean acreage of the United States and the
acreage of the Blackhawk is increasing rapidly. The Wilson,
Virginia, Laredo, Lincoln, and Otootan varieties frequently
lodge badly in fertile soils, and under such conditions they
are difficult to harvest.”
A photo (p. 30) shows a combine harvesting soybeans.
Address: Supervising Agricultural Engineer, Agricultural
Engineering Research Branch, ARS.
2211. Hartwig, Edgar E. 1955. Soybean production in the
Southern States. Better Crops with Plant Food 39(3):6-10,
48-50. March.
• Summary: The position of soybeans as a crop in the

Southern States has improved significantly during the past
10 years. In the 11 Southeastern States, acreage of soybeans
planted for harvest has increased from 986,000 acres in
1943 to 2,323,000 in acres in 1952. Much of this increase in
acreage can be attributed to better returns [profits] resulting
from higher yields per acre, brought about by growers
putting into practice the knowledge gained from research
developments during this period. “In 1943 the average yield
per acre was 9.1 bushels, while in 1952 it was 15.6 bushels.
“The average yield is still below the national average.
However, as more growers utilize improved varieties and
production practices, the yield relationship of the Southern
States should equal or surpass that for the Nation. Yields
of 35 to 40 bushels per acre have been produced rather
consistently by some of the better growers in the major
production areas of the South.”
The main improved varieties are Dorman, Lee, and
Jackson.
Contains photos. Address: Research Agronomist,
Stoneville, Mississippi.
2212. Torrie, James H.; Briggs, George M. 1955. Effect of
planting date on yield and other characteristics of soybeans.
Agronomy Journal 47(5):210-12. May. [8 ref]
• Summary: Five soybean varieties (listed here from early
to late), Flambeau, Mandarin 507, Manchu 606, Manchu
3, and Mukden 4, representative of the range of maturity
groups grown in Wisconsin, were grown during a 5-year
period. Four planting dates in each year were chosen: about
May 10, May 20, June 1, and June 10. Planting date affected
each variety differently; it had little effect on the yield of the
early varieties, however for the later varieties yield tended to
decrease when the seeds were planted after May 20.
The oil content of the two earliest varieties was not
affected by planting date, however for the later maturing
varieties there was a progressive decrease in oil content with
later plantings.
“Protein content showed no tendency to delay with
delay in planting.
“An increase in iodine number, which was consistent for
all varieties, occurred with delay in planting.
“Maturity date for all varieties was retarded
approximately 1 day for each 2 days delay in planting.”
Address: 1. Prof. of Agronomy; 2. Prof. Emeritus of
Agronomy. Both: Univ. of Wisconsin, Madison.
2213. Crittenden, H.W. 1955. Root knot nematode resistance
of soybeans (Abstract). Phytopathology 45(6):347. June.
• Summary: “Fifty varieties of soybeans have been tested
in Delaware for resistance to Meloidogyne incognita var.
acrita. These varieties include representatives from all the
maturity groups from 0 to VIII. Varieties in group 0 are
suitable for the northern United States and those in group
VIII are grown in the Gulf-Coast region. The following
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10 varieties have shown high resistance: Laredo (Group
VI), Mukden (II), Anderson (IV), Monroe (I), Blackhawk
(I), Peking (IV), Mendota (II), Haberlandt (V), Habaro (I),
and Mandarin 507 (I). The 5 varieties having the highest
resistance to M. incognita var. acrita have been tested
also against Meloidogyne hapla–all 5 (Laredo, Mukden,
Anderson, Monroe, and Blackhawk) were susceptible. These
findings emphasize that: (1) the growing of a crop resistant to
M. incognita var. acrita may selectively increase populations
of M. hapla; and (2) until combined resistance is obtained,
it appears essential to know the identity of the root knot
nematode species in any area where rotations are used for
control.”
2214. Stout, Ruth. 1955. How to have a green thumb without
an aching back: A new method of mulch gardening. New
York, NY: Exposition Press. 164 p. Aug. No index. 21 cm. A
Banner Book.
• Summary: This pioneering book by a 71-year-old woman
delights as it instructs about a fundamentally new way of
gardening; a joy to read! Dedicated to Fred Rossiter. Ruth is
a sister of Rex Stout, the well-known detective writer.
In March 1930 the author and her husband, Fred, moved
from New York City onto a farm of 55 acres near rural
Redding Ridge, Connecticut. The soil was rocky and bad,
but Ruth began a large organic garden. Through careful
observation and experimentation she developed a new
method of mulching–which she calls “all-over mulching”–
that eliminates the need for cultivating the soil before or after
planting, for weeding, hoeing, making a compost pile, and
for using additional fertilizers or pesticides. The 6-inch thick
blanket of mulch (made of hay and other vegetable matter)
does it all. Her foremost garden adviser was neighbor Scott
Nearing.
But mulching did not keep away woodchucks, which
particularly liked her soy beans, so she covered them with
bushel baskets (p. 93).
“I also grow soy beans, Bansei, which I think are fully
as delicious as the best lima. Harris [seed company] doesn’t
carry them; you’ll have to get them from somebody else.
They freeze perfectly” (p. 103). Note: Clearly she raised the
soybeans for use as a green vegetable. This is the earliest
document seen (June 2020) concerning noncommercial,
organically grown soybeans.
Having grown up in Kansas, the Sunflower State, and
having learned how to enjoy eating sunflower seeds in
Russia, she decided to grow sunflowers (p. 39). Address:
Redding Ridge, Connecticut.
2215. USDA Plant Inventory. 1955. Plant material introduced
by the Section of Plant Introduction, Horticultural Crops
Research Branch, Agricultural Research Service, January 1
to December 31, 1948 (Nos. 161667 to 172310). No. 156.
372 p. Sept.

• Summary: Soybean introductions: Glycine max (L.)
Merrill. Fabaceae.
164877-164907. 164885 (p. 120). “From Guatemala.
Seeds presented by Dr. I.E. Melhus, Iowa State College,
Guatemala, Tropical Research Center, Tiquisate. Received
June 1, 1948.” No. 15. Seed black.
167240, 167277, 170380 to 170382 (p. 193, 205, 207).
“From Turkey. Seeds collected by J.R. Harlan, Agricultural
Explorer, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Beltsville, Maryland. Received Aug. 26, 1948.”
No. 471. Mammoth Yellow. No. 1396. Agricultural School,
Bornova, Izmir. June 29. No. 3253. Seed store, Balikesir,
Balikesir. June 29. No. 3672. Seed exhibit, Adapazari,
Kocaeli. July 4.
171651-171654 (p. 336). “From Turkey. Collected by
J.R. Harlan, Agricultural Explorer, Bureau of Plant Industry,
Soils, and Agricultural Engineering, Beltsville, Maryland.
Received Dec. 8, 1948. Collected in 1948.” No. 6969. Seed
dealer, Unye, Ordu. Nos. 7010, 7028, 7033. Market, Rize,
Rize. Aug. 2. Address: Washington, DC.
2216. Calland, J.W. 1955. The National Soybean Crop
Improvement Council and its work. Soybean Digest. Oct. p.
14-17.
• Summary: “Presented before the 35th annual convention of
the American Soybean Association.
The National Soybean Crop Improvement Council
was established in 1948 by the National Soybean
Processors Association. It operates on an annual budget
in the neighborhood of $30,000, which is provided by an
assessment of one-eighth of a mill per bushel on soybeans
processed by association members. This budget carries the
salary of the managing director, his secretary, and the costs
of the various activities conducted by the Council.
“The purposes of the Council were outlined in rather
broad terms. It was to cooperate with the agricultural
interests to encourage the profitable growing of soybeans
in the United States and to cooperate with the regional
laboratory, the agricultural colleges and experiment stations
in developing better varieties, which will yield more and
higher quality soybeans.
“I think it is well to consider some of the underlying
factors that led the Processors Association to set up the Crop
Improvement Council.
“Soybeans had shouldered other crops out of some 12
to 14 million acres of farm land, but the crop was still an
interloper; it had not been given a definite place among the
farmer’s regular crops. It was still looked at with suspicion.
It was accused of being hard on the soil, and of causing
erosion; you couldn’t get good stands of clover if you grew
soybeans; the crop didn’t fit into farm rotations; and there
were many others.
“In only three Cornbelt states were farmers actually
encouraged to grow soybeans, and in these states it was
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mainly by individual staff members such as Beeson in
Indiana, Burlison and Hackleman in Illinois, and Hughes and
Dyas in Iowa. In other states, soybeans mostly ‘just came in.’
“Research, experimental, and extension programs in
most of the soybean states were set up on the so-called
regular farm crops. Soybean production research usually
got only such funds as were required to cooperate with the
U.S. Regional Soybean Laboratory on variety improvement.
A few states had soybean bulletins or circulars on growing
practices, most of them did not. Variety recommendations
were made frequently on the basis of yield with little or no
regard for oil content or seed quality. Examples are Habaro,
Mandell, and S-100, each 2 percent low in oil content.
“Was that important? Well, in the years from 1946 to
1950, according to conservative estimates, we were growing
annually 3 million bushels of Habaro, 5 million of Mandell,
and 7 million of S-100. Now 15 million bushels, each shy
one pound of oil at 10 cents a pound, represented a loss of
$1,500,000 a year.
“Here was a new industry scarcely 20 years old, forced
to spend millions of dollars on research, improved processes,
new plants, advertising and sales promotion to develop new
markets and uses for soybean products. The soybean for
processing was a new crop on American farms. Much work
needed to be done on improved varieties, better cultural
practices, higher yields, harvesting, storage, and marketing,
all aimed at more money per acre for the growers and more
and better soybeans for the processors. What folly not to
cooperate fully with the agricultural interests, the growers,
the plant breeders, the agricultural colleges and experiment
stations who were doing this work!
“Helps Research: The Council was not set up to do
research work, but rather to cooperate with the men and
institutions doing research work. It helps research get started
by assisting in the analysis of soybean production problems
and by pinpointing the things needing research. Then we try
to speed the information gained through research out into the
various segments of the industry.
“Now, what are some of the things the Council has
been doing to try to serve the purposes for which it was
established?
“1–Our 44-page bulletin, Soybean Farming.
“Soybean production had suddenly doubled with World
War II. Thousands of American farmers were growing them
for the first time. Soybean growers wanted to know the
facts about this new crop, its relation to soil productivity,
to other crops in the rotation, to soil conservation, the place
it should occupy in their farming scheme. They wanted
information on cultural practices, varieties, fertilization,
and harvesting. Processors, grain elevators, county agents,
vocational agriculture teachers, farm managers and a host
of others needed, for distribution to farmers, concise factual
information on growing soybeans, information based on
research of agricultural experiment stations, facts that would

apply in general to all soybean areas.
“Moreover, a booklet containing this information should
be available free to anyone interested in soybean production
regardless of state boundaries. Outside of four states, the
colleges, experiment stations, county agents and others
had practically nothing about growing soybeans to offer to
farmers wishing to grow the crop.
“Soybean Farming: Here was a place where we could
immediately begin cooperating with the agricultural colleges
and experiment stations. The material for Soybean Farming
was assembled and submitted to the people working with
the soybean crop in the principal soybean states. With their
help it was put into final form and published. With their
cooperation a revised edition was prepared and printed in
1952 and a third edition in 1955. A total of 300,000 copies
of Soybean Farming has been distributed. They are available
in most county agents’ offices in the soybean states; they are
in the hands of the processors, of the colleges, of the vo-ag
teachers, future farmers, G.I. instructors, and many, many
others. Far more than 200,000 copies have gone directly to
dirt farmers who are growing soybeans. If you don’t have
a copy of the latest edition, write me at Box 108, Decatur,
Indiana, and I’ll send you one. Several of the agricultural
colleges get them in lots of 100 or more for reference books
for students in farm crops classes.
“2–Our four-page pamphlet, Soybean News.
“Early it became apparent that another way we could
cooperate with college, research, and extension people and
with the producers of soybeans, would be by means of a
small easy-to-read pamphlet containing pertinent factual
information about the soybean crop and the things produced
from soybeans. Many of the stories in Soybean News are
based on new research and experimental findings at the
experiment stations, colleges and other research agencies
over the country. Mainly they supplement and bring up-todate much of the subject material in Soybean Farming. But
the News also carries actual farm stories–the experiences of
soybean growers. It is published in September, December,
February, and April of each year and is sent free to a mailing
list of approximately 22,500. I think you will be interested in
where it goes. To county agents, agriculture teachers, farm
managers, seed growers, PMA offices, farm magazines, farm
editors of daily and weekly newspapers and radio stations.
College experiment station and extension staff members,
USDA offices, conservation workers, processors, 7,200
elevator and grain handlers, an equal number of actual
soybean growers, and a miscellaneous list of close to 1,000.
If you don’t get it and want it, ask to be put on the mailing
list.
“3–The advisory board.
In order to work closely with the scientists who are
doing the research on the soybean crop we had each of the
directors of the experiment stations in 18 of the principal
soybean states appoint a member of his staff to serve
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on a Soybean Crop Improvement advisory board. The
membership of the board is made up largely of the heads
of the agronomy or crops departments and also includes
Dr. J.L. Cartter of the Regional Soybean Laboratory of
Urbana, Ill., and Dr. E.E. Hartwig, coordinator of soybean
research for the 12 southern states. Dr. Herbert W. Johnson
of Agricultural Research Service and Dr. John Cowan of the
Northern Utilization Research Branch are not members, but
they frequently attend our meetings.
“Every person here today knows that better beans with
higher yields per acre don’t just happen. They come from
the application of scientific knowledge to crop production.
Scientific knowledge comes from research. The only way we
can keep from running short of knowledge that will increase
yields and raise production profits is to keep the scientists
digging out new facts about the soybean plant” (Continued).
Address: Managing Director.
2217. Holmberg, Sven A. 1955. Problems of soybean
adaptation in Sweden: Breeding work is based on Japanese
material. Soybean Digest. Nov. p. 18, 20.
• Summary: “In the various European countries more or less
serious efforts have been made to introduce the soybean as a
crop. The northern extremes where soybeans are grown as a
major crop in Asia are the plains of the Amur, the Nonni and
the Sungari rivers on the mainland and the Japanese island of
Hokkaido...
“Hokkaido is the only country in the world where
soybeans are grown as a major crop in a relatively cool
and partly marine climate. There is no doubt that soybean
breeding material from Hokkaido holds more promise for

Sweden, and generally for northern Europe, than material
from Manchuria and other regions with a continental climate.
“In accordance with this surmise the author brought
home to Sweden in 1940 a collection of soybean strains from
Hokkaido and southern Sachalin (Sakhalin, Karafuto).
“This Japanese material was used in some 2,700
hybridizations followed by selection for adaptation. The
choice of this breeding material has reduced the adaptation
problem for Sweden to practical dimensions...
“Although the Kalmar-Oland region of Sweden, latitude
56º-57º, where the Fiskeby varieties of soybeans are grown
commercially, enjoys a longer frost-free season than many
soybean growing districts in Hokkaido, northern Manchuria
and the northern United States, this relatively long growing
season is required to ripen extra early varieties in a cool
autumn. Only the breeding of Swedish soybean varieties
combining earliness with adaptation to the day length of the
latitude has made it possible to grow soybeans regularly in
Sweden.
While the soybean as a species is a typical short-day
plant, this does not exclude the existence within the species
of numerous biotypes of a day-neutral character. Natural
selection at Fiskeby Norrkoping has allowed only dayneutral biotypes to survive.
“Limited by Temperature: It will not be photoperiodism
but probably the temperature factor that will draw the final
northern limit of the soybean in Sweden.
“A character of the summer monsoon climate which
prevails in the soybean growing countries, Japan, Korea and
Manchuria, is a high relative humidity compared to Sweden.
“Twenty years of practical field growing of soybeans
in Sweden seem to indicate a preference for
the driest corner of the country, the KalmarOland region. A high relative humidity may
be favorable to the soybean when combined
with the light intensity found in Japan. It
may not be favorable under the lower light
intensity of northern Europe.
“In 1941 seed of three early foreign
soybean varieties was distributed by the
Swedish government Food Commission to
farmers for practical growing trials. These
failed and the experiment of growing foreign
soybean varieties was soon abandoned.
“But the breeding of soybeans with a view
to adaptation was pursued with the support
of the government both by the Swedish Seed
Association at Svalof and Algot Holmberg
Seeds Ltd. at Fiskeby.
“In 1950 a brown-seeded soybean, Sv.
Ugra, was announced at Svalof. It was from
a cross of Wisconsin Black with a Polish
variety. The yellow-seeded Fiskeby III
originating from a cross between a German
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strain and a Sachalin variety was released by Holmberg in
1949.
“Edible Types: Since Fiskeby III was of the edible type
it has been approved for use in army rations, school lunches,
etc. It is grown commercially on a small scale in the KalmarOland region. Its mean yield over a 10-year period has been
23.2 bushels per acre. In 1 year in 10 (1952) Fiskeby III
has failed to make a crop. The failure proves that further
adaptation of the soybean is required.
“Swedish soybeans are relatively low in oil content,
which is usually about 16%. In protein content they are not
inferior to imported soybeans. They are grown for their
protein value and used for food.
“The quality of Fiskeby III as an edible bean is a
Japanese heritage. Its use is not confined to periods of food
shortage or meat rationing.
“The relatively rapid success in selecting day-neutral
types is explained by the absence of annual changes in
day length. Otherwise the climate of Sweden alternately
dominated by marine and continental influences, is rich
in annual variations. Under these changing conditions the
thorough adaptation of a crop is a long and gradual process.
The extremes of cold and cloudiness of the years 1952 and
1954 were valuable for the purpose of selection.
“In Holland a private breeder, Dr. Louis Koch, has
also used northern Japanese material with good results. His
successful work has been discontinued but his strains are
kept alive.
“There is good reason to expect the further breeding
work on the basis of Hokkaido and Sachalin material will
lead to closer adaptation of the soybean to the temperature
and light conditions of Sweden and other countries of
northern Europe.”
A photo taken at Fiskeby in 1949 shows (left to right):
Pierre Holmberg, George M. Strayer, M.E. Paddock
(agricultural representative on an ECA mission), J.L. Cartter
(U.S. Regional Soybean Laboratory), and Sven A. Holmberg.
ECA stands for European Cooperation Administration,
which was a United States government agency set up in 1948
to administer the Marshall Plan. It reported to both the State
Department and the Department of Commerce. Address:
Fiskeby, Norrkoping, Sweden.
2218. Queensland Department of Agriculture and Stock,
Annual Report (Brisbane, Australia). 1955. Crop trials,
Biloela. 99 p. For the year 1954-1955. See p. 40-41. *
• Summary: The soybean varieties Clemson and Rose
Selection No. 2 outyielded Nanda. Rate-of-seeding trials
indicated that plant population per row foot was more
important than the variations between the 27, 34, and 42-inch
row-spacings.
2219. Nanda, K.K.; Hamner, K.C. 1955. Investigations of the
endogenous rhythm in the photoperiodic responses of Biloxi

soybean (Abstract). Plant Physiology 30(Supp.):xx-xxi. *
2220. Williamson, Jessie. 1955. Useful plants of Nyasaland.
Zomba, Nyasaland: Government Printer. 168 p. See p. 60-62.
Edited by P.J. Greenway. Illust. by G. Jackson. 25 cm. [2 ref]
• Summary: Glycine javanica L. (called Yembe in ciCewa),
is a perennial herb with slender climbing stems that are
thinly pubescent. The leaves are frequently cooked as a side
dish in Nyasaland [named Malawi after 1964]; they are not
slimy and are much used.
The soybean (Glycine max.) is grown in considerable
amounts in the southern province of Nyasaland. “The beans
contain a saponin, which is poisonous and which is found
in varying amounts in the different kinds.” Among the
many varieties suitable for eating are Herman, Easy Cook
[Easycook], and some of the non-shattering Hernon varieties.
Methods of cooking soy soya beans: 1. Boiled as a
side dish. 2. Boiled and mashed beans with skins removed
as a side dish (called cipere). 3. The use of soya bean meal
[soy flour] to improve the food value of porridge (nsima):
Introduction, use of roasted meal [roasted soy flour], use of
unroasted meal [soy flour]. 4. Roasted soya [soynuts] as a
substitute for groundnuts in side-dishes. 5. Soya bean milk
and curd [tofu; a method is described for making soya bean
milk from pounded soya beans that was in use at the Jeanes
Training Centre in 1942; a method for making tofu from this
milk is also described]. 6. Fresh [green] soya beans as an
extra food [snack]. 7. Roast soya beans as an extra food.
Concerning the “Use of roasted meal: The beans should
be roasted for some minutes and then ground or pounded.
The resulting flour is palatable and also stores well. It may
be used in amounts of up to 20 per cent. (10 per cent. is
recommended) to mix with any other kind of flour. It makes
a very palatable product with cassava flour, the latter is of
such poor nutritive value on its own, as it consists almost
entirely of starch, that the addition to it of protein-rich meal
is important.” Address: Member of Nutritional Survey and
Nutritional Investigator, Nyasaland.
2221. Wannamaker, John E. 1955? Soybeans: Quality seeds
in choice strains (Seed catalog, mail order). St. Matthews,
South Carolina. 4 p. 19 x 10 cm.
• Summary: On page 1 is a paragraph on each of the
following: Importance of soybeans, date of planting (May
20 to June 20), lime (to pH of about 6), fertilizer (potash
is very important), planting & cultivating, best variety, our
policy. “Importance of soybeans: Soybeans are gaining in
importance as a soil improving cash crop following fall
grain. The oil is of great importance. Soybeans are a very
valuable fall grazing crop for all livestock, turkeys, etc.”
“Our policy–We offer these choice seeds at reasonable
prices, making the cost of seeding an acre only about the
price received for a bushel of oil mill seed.
“Get dependable seed from the originator and breeder.
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The crop and the year’s work depends on the quality of
planting seed–The cheapest seed often turns out to be the
most expensive.”
Page 2 lists varieties with a brief description of each:
“’CNS’–Strain 1–A good general purpose bean. Probably
most widely planted of the ‘CNS’ strains. The U.S.
Department of Agriculture Yearbook states that ‘CNS’ is
used by a number of breeders in their breeding work because
of its freedom from disease and other good qualities such as
high yield, uniformity, and considerable shatter resistance.
“’CNS’-24. Tall, especially good for hay. ‘CNS’-N–
Very prolific new strain. ‘J.E.W.’-5–High yielding oil bean.
Combines easily [easily harvested with a combine]. Suitable
for planting in corn and for this purpose is replacing Biloxi
to a considerable extent on account of its high yield.”
“Roanoke–Good early oil bean. Roanoke and
‘J.E.W.’-45 are high yielding, shatter resistant, easy to
combine. They make an ideal pair for spreading the harvest
time. ‘J.E.W.’–Otootan–Extra high yielding hybrid.”
Note: All these varieties except Roanoke were originated
by us.
Prices: (All varieties except ‘J.E.W.’ Otootan which is
$7.50/bu). 1-10 bushels for $4.00 per bu. 10-20 bu = $3.90.
20-50 = $3.80/bu.
On the back: “A Chinese writer 4000 years ago giving
descriptions for growing soybeans stated, ‘Plant the shu (or
bean) to moisture.’ This is still good advice.” Address: St.
Matthews, South Carolina.
2222. Zeeuw, D. de; Leopold, A.C. 1956. The promotion of
floral initiation by auxin. American J. of Botany 43(1):47-50.
Jan. [11 ref]
• Summary: Discusses the effect of auxin (naphthaleneacetic
acid) upon flowering of the short-day species cocklebur and
Biloxi soybean. They paid special attention to the effect of
the time of application and the concentration of the auxin.
Address: Dep. of Horticulture, Purdue Univ., Lafayette,
Indiana.
2223. Johnson, Herbert W. 1956. Re: Soybean variety Pando.
Letter to Mr. R.L. Bernard, Urbana, Illinois, and Dr. C.R.
Weber, Feb. 6. 1 p. Typed, with initials on letterhead.
• Summary: “Dear Dick and Bob: I am sending you under
separate cover some seed of the Pando variety named by the
Horticultural Department of New Hampshire in 1949. The
original seed was brought from Korea in 1947 by Professor
Meader of the Hort. Dept. at New Hampshire.
“I supposed Dick will want to add this variety to his
variety collection and Bob may wish to evaluate it for
vegetable purposes. It is reportedly quite similar to Sac. If
either of you grow this variety in 1956, I shall appreciate
your opinion as to how closely it resembles Sac.”
Handwritten note by Richard Bernard (Sept. 1999)
on letter in pencil: “This is all that is in the ‘Pando’ folder.

Probably the same as PI 159764.” Address: Research
Agronomist, Forage and Range Section, United States Dep.
of Agriculture, Agricultural Research Service, Field Crops
Research Branch, Beltsville, Maryland.
2224. Hartwig, Edgar E. 1956. Latest soybean production
data for Delta outlined: profitable and dependable crop
if only handled right. Delta Farm Press (Clarksdale,
Mississippi). April 19. p. 11.
• Summary: “Soybeans can be a profitable and dependable
crop in the Delta. However to be profitable and dependable,
soybeans must be treated as a crop from which returns
[profits] are expected.
“Most production practices which have proved best
for soybeans are compatible with good cotton production
practices.
“For 1956 plantings, the new Lee variety should receive
primary consideration. Adequate seed stocks are available
at reasonable prices. Lee has been tested in the Delta area
since 1950 and has consistently produced high yields of high
quality seed.”
In 1955, Lee yielded 5 bushels per acre more than
Ogden, and it held its seed better with less shattering for 6-8
weeks after maturity. Lee has a yellow seed coat. Dorman,
which is suggested as a companion variety to Lee, will
mature on about Sept. 20, or about 3½ weeks earlier than
Lee.
Roanoke matures in late October, later than Ogden.
Jackson is another new variety which will usually produce
seed yields comparable to Lee.
Planting time: For best results, soybeans should be
planted after May 1.
Seed treatment with Arasan or Spergon will usually
result in improved stands. “The best time to treat seed is
when it is being bagged from the cleaner.”
Cultivation should be only deep enough and often
enough to control weeds. Fields which are free of weeds
will look better, be easier to harvest, and will produce higher
yields of better-quality soybeans.
It is very important to adjust your combine to obtain
high yields. Moisture content of the beans should be 13½
per cent or less for efficient combining and storage. A rotary
cleaner and a straw shredder should be on all combines
harvesting soybeans. The shredder distributes the soybean
straw evenly over the soil so that it can be readily worked
into the soil.
A small portrait photo shows Dr. Edgar Hartwig.
Address: PhD, Delta Branch Experiment Station, Stoneville,
Mississippi.
2225. Bernard, R.L.; Cartter, J.L. 1956. Five years of
tests of soybean varieties for Illinois. Illinois Agricultural
Experiment Station, Circular No. 760. 12 p. April.
• Summary: Contents: Introduction. Method of testing:
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introduction, yield, maturity, lodging, height, seed quality,
chemical composition, Soybean varieties: introduction,
choosing an adapted variety, varieties recommended for
Illinois (Blackhawk, Harosoy, Hawkeye, Adams, Lincoln,
Clark, Wabash, Perry). Other varieties [not recommended
in Illinois] (Chippewa, Monroe, Earlyana, Korean {or Early
Korean}, Richland, Bavender Special, Dunfield, Illini, Chief,
Cypress No. 1, Dorman, S100, Smith Super, Ogden, Lee).
In short: Twenty-one varieties of soybeans were
tested in Illinois. Information is given on seed yields, seed
quality, protein content, oil content, plant heights, lodging
tendencies, and relative rates of maturity.
Tables: (1) Soybean yield trials: seven locations in
Illinois, 1951-1955; averages of four replications (varieties
listed in order of maturity, early to late).
(2) Yields of late-maturing varieties: Ullin 1954-55;
Miller City, 1955 (Averages of four replications, 1954; 3
replications, 1955).
(3) Yields, some plant characteristics, and seed content:
varieties tested in North-Central Region (Averages of 5
years, 1951-1955, at 12 to 25 locations).
(4) Origin and identifying characteristics of some
soybean varieties (the 8 recommended varieties plus 15
“other varieties”). For each variety is given: Variety name.
Parentage or origin. Year released. Flower color. Pubescence
color (Footnote: short hairs on leaf, stem, and pod. Color
best observed on mature plants). Seed scar [hilum] color.
Footnote: Seed coats of all varieties listed are light yellow,
except Ogden which is light green.
A photo shows “Seeds of 8 recommended varieties”
(9 seeds of each): Blackhawk, Harosoy, Hawkeye, Adams,
Lincoln, Clark, Wabash, and Perry. Address: Both: U.S.
Regional Soybean Lab. and the Illinois Agric. Exp. Station,
Urbana, Illinois.
2226. Kanrich: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1956. Seed color:
Yellow, hilum yellow.
• Summary: Sources: Soybean Digest. 1956. “New vegetable
varieties.” April. p. 6. Kanrich is one of two new “edible
soybean varieties.” “Agronomist Charles R. Weber, a joint
employee of Iowa State College and USDA’s Agricultural
Research Service, has been primarily responsible for the
development of the new varieties.” Kanro was the ediblesoybean parent of Kanrich.
Weber, C.R. 1966. “Registration of Kim and Kanrich
soybeans.” Crop Science 6(4):391. July/Aug. Kanrich has
a yellow seed coat with a yellow hilum, purple flowers and
gray pubescence. Yellow cotyledons. Yield: 2,046 lb/acre.
Shattering percentage: 0. Seed size: 25.6 gm per 100 seeds.
Hymowitz, Theodore. 1984. “Dorsett-Morse soybean
collection trip to East Asia: 50 year retrospective.” Economic
Botany 38(4):378-88. Dec. See p. 384. Table 3 shows eight
“vegetable-type soybean cultivars developed in the U.S. by

hybridization and selection from germplasm introduced by
Dorsett and Morse.” Kanrich is (Kanro x Richland) x Kanro.
Maturity group II. Address: USA.
2227. Kim: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1956. Seed color:
Green, with black hilum.
• Summary: Sources: Soybean Digest. 1956. “New vegetable
varieties.” April. p. 6. Kim is one of two new “edible
soybean varieties.” “Agronomist Charles R. Weber, a joint
employee of Iowa State College and USDA’s Agricultural
Research Service, has been primarily responsible for the
development of the new varieties.” Sac was the vegetablesoybean parent of Kim,
Weber, C.R. 1966. “Registration of Kim and Kanrich
soybeans.” Crop Science 6(4):391. July/Aug. Kim has a
green seed coat with a black hilum, purple flowers and
brown pubescence. Yellow cotyledons. Yield: 2,016 lb/acre.
Shattering percentage: 0. Seed size: 28.4 gm per 100 seeds.
Address: USA.
2228. Soybean Digest. 1956. New vegetable varieties. April.
p. 6.
• Summary: The two new “edible soybean varieties” are
Kim and Kanrich. “Agronomist Charles R. Weber, a joint
employee of Iowa State College and USDA’s Agricultural
Research Service, has been primarily responsible for the
development of the new varieties.” Sac was the vegetablesoybean parent of Kim, and Kanro the edible-soybean parent
of Kanrich.
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean varieties Kim and Kanrich.
2229. Soybean News (NSCIC). 1956. Best adapted varieties
(Map). 7(4):4. April.
• Summary: A large outline map of the eastern United States,
east of about the 104th meridian west (approximately east
of the western boundaries of North Dakota, South Dakota,
Nebraska, Kansas, Oklahoma, and Texas), is divided into
three horizontal zones. From north to south they are Zone
A, Zone B, and Zone C. On this map are listed the names of
many soybean varieties, showing where (in which states and
in which zone) they are best adapted.
Other states shown on the map (in which soybean
varieties are listed) are Minnesota, Iowa, Missouri, Arkansas,
Louisiana, Michigan, Illinois, Tennessee, Mississippi,
Alabama, Georgia, Michigan, Wisconsin, Illinois, Kentucky,
Indiana, Ohio, New York, Pennsylvania, West Virginia,
Maryland, Delaware, Virginia, North Carolina, South
Carolina, and Florida.
The varieties adapted to the farthest north (Minnesota
and eastern North Dakota) are Acme, Flambeau, Norchief,
Mandarin (Ottawa), Grant, and Capital.
Note: This is the earliest such map seen in Soybean
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News.
2230. Downs, R.J. 1956. Photoreversibility of flower
initiation. Plant Physiology 31(4):279-84. July. [26 ref]
• Summary: Study with Biloxi soybean and four other
plants. “The third hypothesis that suggests itself is that since
the far-red-absorbing form of the pigment is the biologically
active form (10), it starts a series of temperature-dependent
events that in 30 to 45 minutes lead to a condition inhibitory
to flowering. This seems to be the only proposal that agrees
with the available experimental evidence. Generally the
far-red irradiation does not completely repromote flowering
even when given immediately after the red (table II). The
difference between the flowering stage of the control plants
and that of the far-red-repromoted plants is proportional to

the duration of time lapsing between the two irradiations,
reaching a maximum difference after about 30 minutes when
the far-red treatment completely fails to repromote flowering
(fig 3).
“It seems reasonable to conclude that while the pigment
is in the biologically-active, far-red-absorbing form there is
a slow build-up of a condition inhibitory to flower initiation.
Conceivably this inhibitory condition could be due to the
formation or destruction of an inhibitor, or to the production
or destruction in the presence of the far-red-absorbing form
of the pigment of a substance that directly or indirectly
promotes flowering.”
“It is suggested that the far-red-absorbing form of the
pigment is the biologically active form and causes a slow
build-up of a condition inhibitory to flowering.” Address:
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Horticultural Crops Research Branch, Plant Industry Station,
Beltsville, Maryland.
2231. Burlison, W.L. 1956. Sixty years of soybeans in
Illinois: A review of the history since 1896 in the nation’s
leading soybean state. How did it happen? Soybean Digest.
Sept. p. 54-58, 60.
• Summary: Contents: Introduction: Tribute to colleagues
Prof. Hackleman, Woodworth, and Sears. The soybean
beginning: Bulletin No. 43 of 1896, Circular No. 5 of 1897,
Bulletin 198 of 1917 (note gap since 1897), Bulletin 310
of 1928 (“a most comprehensive publication dealing with
nearly all phases of soybean management... This bulletin,
after almost a third of a century, enjoys a wide interest”),
Bulletin 384 of 1932 (“considered a classic today”), soybean
varieties (Illini released in 1927, followed by Chief, Viking,
and Lincoln), the Regional Soybean Laboratory, Bulletin
386 of 1932, Bulletin 456 of 1939, and Bulletin 462 of
1940. Other departments cooperate fully with agronomy:
Agricultural Economics (starting in 1925; nine masters
degrees and 7 PhD degrees), Agricultural Engineering
(studies on operation of the combine since 1923, and storage
since 1943), Animal Science (from 1923), Dairy Science,
Food Technology, Horticulture (studies on edible soybeans),
Home Economics (“Work on soybeans and soybean products
as human food was launched in 1930 and has continued
to date. The present program is under the direction of Dr.
Frances O. Van Duyne”). Extension effective. American
Soybean Association and Soybean Digest. National Soybean
Processors Association. Pioneers early & modern. Brief
summary.
Concerning work on food technology: “Before 1937
formulas were developed by including both soy protein and
soybean oil in frozen desserts [with dairy products]. At a
meeting of the American Soybean Association held here in
1937 a sherbet containing soybean protein was served to
the Association.” “In a study made by Dr. Tracy during the
war emergency, he showed the possibilities of producing a
desirable processed cheese by combining ripened cheddar
cheese and low fat soybean flour. As much as 30% of the
cheese solids could be replaced in this manner without
serious change of either the flavor or body of the finished
product.”
Concerning extension work: “Our soybean extension
program has been both vigorous and determined under
Professor J.C. Hackleman’s direction since 1920, a period
of 36 years. He held three demonstrations the first year. By
1925, 28 counties had put out demonstration plots; from here
on–year in and year out–seeing soybeans in a field was a
crusade for soybean improvement. In 1922, 50 bushels of a
pure selection of Manchu were distributed and at the end of
1927, about 65% of our commercial soybean areas were in
this variety.
Pioneer farmers and others, early and modern: “The

University of Illinois has always recognized the value of our
pioneers on the farm and in industry. Our farm pioneers have
contributed much to our progress and always will. We would
like to mention the names of early and modern farm pioneers
who have done so much for soybeans in this state: J.C. Utter,
Frank Hurrelbrink, C.A. Rowe, Ralph and Paschal Allen,
C.L. Meharry, John T. Smith, C.H. Outhout, E.D. Funk,
Russell Davis, Loren Wilderman, and W. E. Riegel. Here in
my hands is a pamphlet with the title, “Soy or Soya Beans–
What They Are, How to Grow Them, and What They Are
Good For,” presented on Dec. 21, 1898, before the Macoupin
County Institute by W.H. Stoddard, Collinsville, Illinois.
Many things in the booklet are just as good now as then. This
was written by a farmer pioneer.
“What of Garwood Brothers? In the fall of 1924
Garwood Bros., modern pioneers, used the first combine in
Illinois to harvest soybeans. They gambled and won. Faith,
hope and patience won. It is interesting that Garwood’s had
faith, greater than some of our machinery engineers. These
are the types of early and modern pioneers who helped
answer the question, ‘How did it happen?’”
Photos show: (1) Dr. Burlison at the podium, flanked
by C.M. Woodworth (plant breeder) and J.C. Hackleman
(extension agronomist). A tribute was paid to all three men
at the 1956 ASA Convention. “Burlison said he had a part
in persuading both men to come to Illinois. Both retired
Sept. 1.” (2) O.H. Sears, the third member of the group that
Burlison helped persuade to come to Illinois. Address: Prof.
of Agronomy, Emeritus, Univ. of Illinois.
2232. Cartter, J.L. 1956. Twenty years of cooperative
research: Describes varieties introduced by the U.S.
Regional Soybean Laboratory. Soybean Digest. Sept. p.
61-64. Publication No. 284 of the U.S. Regional Soybean
Laboratory.
• Summary: The rapid, steady increase in soybean
production in the USA has been made possible, in part, by
a coordinated research program. “The Bankhead-Jones Act,
passed in June 1935 [in the depths of the Great Depression,
with Franklin D. Roosevelt as president and Henry A.
Wallace and Secretary of Agriculture], stated as one of its
purposes, ‘The Secretary of Agriculture is authorized and
directed to conduct research... relating to the improvement
of the quality of and development of new and improved
methods of production of, distribution of, and new and
extended uses and markets for agricultural commodities and
byproducts...’
“The U.S. Regional Soybean Laboratory was the third
of a number of laboratories established under this act for
the purpose of fostering cooperation between the U.S.
Department of Agriculture [USDA] and the state agricultural
experiment stations in conducting research on specific
crops. At that time we were pioneering in the cooperative
development of new soybean varieties for industrial use and
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also pioneering in a new type of federal-state cooperation
itself. Over the years we have learned to take this type of
cooperation for granted.”
“The Laboratory was established as a cooperative
undertaking between the Bureaus of Chemistry and Soils
and Plant Industry of the USDA, and the 12 state agricultural
experiment stations of the North-Central region. As a
matter of historical interest, the meeting at which the formal
cooperative agreement was formulated was held in Chicago,
Feb. 7, 1936.
“When the Laboratory was inaugurated in the spring of
1936, the headquarters was established here at the University
of Illinois, where adequate laboratory, greenhouse, and
office facilities were provided by the University through the
active leadership of Dr. W.L. Burlison. In 1942, the work
on processing and industrial utilization was transferred
to the Northern Regional Research Laboratory at Peoria,
Illinois. This utilization research was reported in over 130
publications and so will not be reviewed here.
“In the same year, at the request of the directors of
the agricultural experiment stations of the Southern states,
the work of the U.S. Regional Soybean Laboratory was
expanded to include this region also.
“Following the reorganization of the USDA in 1953, the
Soybean Project, which includes the Soybean Laboratory, is
a part of the forage and range section, field crops research
branch, Agricultural Research Service, USDA.”
In 1938 the Uniform Soybean Tests, as they have come
to be known, were initiated on a limited basis with only
3 maturity groups. “The work was rapidly expanded until
9 maturity groups have now been established”–5 for the
North Central states and 4 for the Southern states. There are
presently “over 100 cooperative nursery locations where
new varieties are given a thorough evaluation before being
recommended for release to producers.
“Prior to 1936, farmers were growing many of the
older soybean varieties such as Manchu, Dunfield, Illini,
Mammoth Yellow, Biloxi, and many other strains produced
mainly by selection from plant introductions.”
“The first soybean variety that was released through
the cooperative research program was Lincoln, released
in 1944.” A table shows each of the 16 soybean varieties
developed cooperatively by the laboratory, listed in order
of maturity group (00 to VII). For each is also given the
parentage and originating experiment station. Northern
varieties: Norchief (0, 1954). Grant (0, 1955). Chippewa (I,
1954). Renville (I, 1952). Monroe (I, 1949). Blackhawk (I,
1951). Hawkeye (II, 1948). Adams (III, 1949). Lincoln (III,
1944). Clark (IV, 1953). Wabash (IV, 1949). Perry (IV, 1952).
Southern varieties: Dorman (V, 1952). Lee (VI, 1954).
Roanoke (VII, 1946). Jackson (VII, 1953). One paragraph
is then devoted to a discussion of each variety. Address:
Research Agronomist, Field Crops Research Branch,
Agricultural Research Service, USDA.

2233. Dunleavy, John. 1956. Recent developments in
soybean disease work. Soybean Digest. Oct. p. 14-17.
• Summary: Editor’s introduction: “Bacterial blight,
Fusarium root rot, stem canker, nematodes, Phytophthora
root rot, and downy mildew are among diseases getting
attention. From address before the American Soybean
Association convention at Urbana, Illinois.”
“Soybeans are relatively disease-free when compared
to some other major crops. There are about 50 diseases
affecting soybeans in the United States and when this figure
is compared to over 300 diseases of potato, one can but
sympathize with the plant breeders and pathologists working
with potatoes. Of the 50 soybean diseases about 15 are
serious enough to present real problems to growers over wide
areas. The remaining diseases may be serious locally but
usually appear only sporadically or, if they appear regularly,
they may cause little damage.
“Soybean diseases have become more important in
recent years because of the intensification of soybean
production in many areas and the introduction of the crop
in others. Short rotations and the practice of growing
beans in the same field in successive years tends to allow
disease organisms to become more prevalent. As production
increases in an area the chances for disease to spread from
one field to another increases greatly. Under such conditions
bacterial diseases might be spread by rain water flowing
from one field into others; fungus leaf spot diseases might
be spread to nearby fields by spores blown by the wind; and
virus diseases might be spread to adjacent fields by insects.
“When soybeans are introduced as a new crop into an
area the seed obviously must be brought in from other areas.
Let us suppose that in the area where the seed was grown a
minor soybean disease existed that was transmitted through
the seed to succeeding crops. In this area the weather and
other environmental conditions were such that the disease
could not make rapid progress and so was of a minor nature.
When this seed was shipped into the new area of soybean
production where the growing season was cooler and the
rainfall heavier, the disease developed very rapidly from field
to field and thus became a major soybean disease. It is this
sort of situation that has complicated the soybean disease
picture in recent years.
“There are now more plant pathologists working on
soybean diseases than in the past, and these workers are
keeping the public informed of disease outbreaks on a local
scale that might not have been reported 10 years ago. By
combining the disease reports from the different soybean
growing regions of the country we have an overall picture
of disease development that is much more meaningful than
single reports prepared only for the local areas.
“A major step forward in soybean disease work
was recently taken with the adoption of soybean disease
classification standards for nursery and survey ratings.
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Previous to the use of the new standards, individuals working
with soybean diseases used different systems of classification
so that it was difficult to compare notes on a given disease.
With the new standards, a certain rating for bacterial blight
means the same to a plant pathologist in Minnesota as it does
to one in Mississippi.
“To the layman, plant disease may appear a rather
simple problem After all we now have a spray or a dust to
control most insects on plants; why not use similar materials
to control plant diseases? Several states are working on
this approach to plan, disease control. D.W. Chamberlain is
studying the effect of various chemicals and antibiotics on
control of bacterial blight of soybean in Illinois. In Iowa,
M.C. Shurtleff and I are determining the effects of various
chemicals added to the soil for the control of Fusarium root
rot. Problems with Chemicals The future of this type of
disease control appears to have some promise. However,
there are difficulties. The problem is not simply one of
finding a chemical that will kill the disease organism without
killing the plant. In addition, the material must be easy to
apply or few will use it; it must be cheap or few will buy it;
and it must be nontoxic to humans and animals if deposited
in the seed by the plant. I’m sure you will agree that is quite
an order.
“Another approach to soybean disease control is the
development of disease resistant varieties. This is begun by
a search for resistant plants among soybean varieties, most
of which are poor from an agronomic standpoint. Most of
these varieties have been introduced from other countries
and are called plant introductions. A complete collection
of plant introductions is maintained in the germplasm
bank at Urbana, Illinois, and Stoneville, Mississippi. Over
4,000 types of soybeans are maintained in this collection.
Pathologists usually test a certain number of plant
introductions each year until a plant with good disease
resistance is located. Then the plant breeder begins to
incorporate this resistance into a new, high-yielding soybean
variety. A number of years follow in which an intensive
disease testing and breeding program is carried out before
a new, disease-resistant soybean variety can be released
for production. It was just such a procedure as this that
was followed in the development of Lee, a new, superior,
disease-resistant variety developed cooperatively by the U.S.
Department of Agriculture and the experiment stations of 12
southern states. Lee is resistant to bacterial pustule, wildfire,
frogeye and purple seed stain which are all important
diseases in the South.
“When resistance to several diseases is desired in a
single variety the difficulties encountered by plant breeders
and pathologists in developing such a variety are greatly
increased. For example, if a breeder is considering only
one disease and resistance is conditioned by a simple
recessive gene, his selection is restricted to only one-fourth
of the plants in the second generation following a cross

between two plants. If two such diseases are considered
simultaneously, then only one-sixteenth of the plants
contain the desired combination, and if three diseases are
considered, only one-sixty-fourth of the plants contain the
desired combination of disease resistance. The complexity
of breeding for multiple disease resistance becomes apparent
when one considers that a plant breeder must select plants
that not only have disease resistance but high yield, the
proper date of maturity, height, resistance to lodging, high
oil content of seed and the many other characteristics that
determine a superior variety.
“If one would investigate the history of soybean
development in this country he would find that many of the
early varieties were simply plant introductions. The varieties
Illini and Dunfield could be placed in this class. Over a
period of years these two varieties have an average yield
of 26.4 bu./a. when grown in soybean test plots (Table 1).
The first cycle of improvement was begun and as a result
the variety, Lincoln, was produced which replaced Illini
and Dunfield and has an average yield of 30.9 bu./a., an
increase of 4.5 bu./a. The second cycle of improvement was
begun and a new variety developed to replace Lincoln. This
variety, not yet released, has an average yield of 32.8 bu./a.,
an increase of 1.9 bu./a. over that of Lincoln. The point
that I wish to make is that with each succeeding cycle of
improvement it becomes more difficult to increase yield. But
something can and is being done to increase yield indirectly.
“Annual Disease Loss: Estimates for the entire country
covering the 10-year period, 1942-51, indicate that annual
losses due to disease amount to approximately 12½% of
the crop. In other words, if soybeans were resistant to all
diseases we could expect an increase in yield of about
12½%. Obviously we have no such resistant variety, but
by developing new varieties resistant to the major soybean
diseases we can increase the yield...”
Contains photos and tables. Address: Plant Pathologist,
Iowa State College, Ames.
2234. U.S. Regional Soybean Laboratory. 1956. Agronomic
evaluation of soybean plant introductions, Group 0 maturity.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 186. Oct. 27 p. Not for publication.
• Summary: These variety trials were conducted in
Kanawha, Iowa, in 1953. For each variety is given: Line
number. Variety name or number. Source (such as Dairen,
Liaotung, Manchuria). Year introduced (1922-1949). Flower
color. Date of flowering. Iodine no. Maturity. Lodging.
Height. Uniformity score. Growth habit (GS, VS, or G).
Pubescence color. Pubescence type. Yield (bushels/acre).
Percentage of protein. Percentage of oil. Color of seed coat.
Color or hilum. Weight of 100 seeds. Seed quality. Remarks.
Named varieties: Mandarin (Ottawa), Flambeau.
Address: Urbana, Illinois.
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2235. Lyman, Carl M.; Kuiken, K.A.; Hale, Fred. 1956.
Essential amino acid content of farm feeds. J. of Agricultural
and Food Chemistry 4(12):1008-13. Dec. [18 ref]
• Summary: 115 different feed ingredients and related
products were analyzed for each of the 10 essential amino
acids.
A table (p. 1012) gives the protein and amino acid
content of many farm feeds, including those made oil seed
residues (incl. soybean meal, peanut meal, peanut flour,
soybean protein {commercial}), and various types of peas
and beans (incl. 3 types of soybeans {Laredo, Arksoy, and
Red Tanner}), black-eye peas, cow peas {mixed}, and
Mexican pinto beans. Address: Texas Agric. Exp. Station,
Agricultural and Mechanical College System, College
Station, Texas.
2236. Solpico, F.O.; Torres, J.P. 1956. Contribution of the
agronomy horticulture division for the last twenty years.
Two-and-a-half decades of public services to Philippine
agriculture. Manila: Bureau of Printing. *
• Summary: “In 1939, improvement of promising varieties
through hybridization was initiated by the BPI [Bureau of
Plant Industry] with the use of introduced varieties: Dunfield,
Yellow Biloxi, Bilomi 1 & 3 (Ami x Yellow Biloxi) and
Bilofield (Yellow Biloxi x Dunfield). The first two hybrids
had superior protein and oil contents.”
2237. Chen, Philip S.; Chen, Helen D. 1956. Soybeans
for health, longevity, and economy. South Lancaster,
Massachusetts: The Chemical Elements. xii + 241 p. Illust.
Index. 21 cm. 2nd ed. Jan., 1962, 242 p. [24 ref]
• Summary: A comprehensive review of the subject.
Contents: Preface, by the author (South Lancaster,
Massachusetts, July 1956). Foreword, by Geo. M. Strayer,
Vice-President and Secretary-Treasurer, American Soybean
Association. Introduction. Part I: Nutritive value of the
soybean. 1. Protein (incl. Dr. Wolfgang Tiling of Hamburg,
Germany; Dr. Harry Miller). 2. Fat (incl. phosphatides,
sterols and hormones). 3. Carbohydrates and caloric value.
4. Minerals. 5. Vitamins. 6. Soybeans and world population.
7. Soybeans and disease (incl. Dr. Wolfgang Tiling of
Germany).
Part II: Soy products. 8. Soybean oil: Composition
and properties, processing and refining, reversion, uses,
phosphatides, margarine, mellorine (vegetable frozen
dessert). 9. Soybean oil meal: Heat treatment, Gelsoy, Multipurpose Food. 10. Soy flour: Uses, soy bread vs. enriched
white bread. 11. Soy milk. 12. Soy cheese (or soybean
curd, “aptly described by the Chinese as ‘the meat without
bones’”–incl. pressed tofu sheets and yuba). 13. Soy sauce:
Preparation of kojis, brine fermentation, production yields,
microorganisms are available. 14. Soybean sprouts.
Part III: Soybean culture and preservation. 15. Soybean
culture: Two types of soybeans (commercial field vs. edible

or vegetable varieties), inoculation, fertilizer, cultivation,
harvest. 16. Preservation of soybeans: Shelling, canning,
freezing, dehydration, harvesting dry mature soybeans.
Part IV: Recipes. 17. Soybeans and soybean pulp: Green
or fresh soybeans, dry soybeans, soybean pulp (“prepared
by pressing cooked soybeans through a coarse sieve or by
grinding them in a food grinder”), recipes (incl. Soyburger,
Scalloped green soybeans, and Roasted soybeans–dry roasted
or deep-fried (p. 151). Describes how to make wheat gluten
at home and praises monosodium glutamate for its ability to
improve the flavor of recipes–though its use is called for only
in the recipe for Soyburger). 18. Soy flour: Breads, cakes,
cookies, pies, soups, other recipes (A recipe for Wafers, p.
180, calls for “½ cup roasted soybeans, finely chopped”).
19. Soy grits and soy flakes. 20. Soy milk. 21. Soy
cheese. 22. Soybean sprouts.
Appendices: A. Soybean utilization (chart). B.
Manufacturers and handlers of soy foods (Source: 1956
Soybean Blue Book). C. References.
Chapter 1, “Protein,” begins: “The soybean is best
known for its high protein content (p. 7). It then discusses the
work of Dr. Harry Miller (p. 14-15).
Chapter 15, “Soybean Culture,” describes how to grow
soybeans in a garden. Pages 126-27 discuss the two types of
soybeans: the commercial field type and the edible vegetable
type. Five major differences between the two types are
discussed (p. 126). The edible varieties are larger in size, do
not yield as heavily (though they yield more heavily than
snap beans or lima beans), are more prone to shatter as they
near maturity in the field, are superior in flavor, texture,
and ease of cooking, and some edible varieties are also
superior in the manufacture of soybean flour, soybean milk,
roasted beans and other products. Table 31 (p. 130) lists
eleven varieties of edible soybeans: Very early–Giant Green.
Early–Bansei, Fuji. Midseason–Hokkaido, Jogun, Willomi.
Late: Illington, Imperial, Funk Delicious, Emperor, Higan.
Commercial–Illini.
Chapter 16, “Preservation of Soybeans,” describes how
to preserve “green soybeans” by canning, freezing, and
dehydration.
Photos show: (1) A sack of Lincoln soybeans (facing p.
1). (2) Soybean plants, showing pods and leaves (p. 3 and
4). (3) A beam balance with a small amount of soy flour
balancing many animal products. “The protein value of soy
flour: 1 lb. of soy flour contains protein values equal to 2
lbs. beef, or 34 eggs, or 6 quarts milk.” Source: Health and
Character Education Institute (p. 6). A similar photo (p. 24)
states: “1 lb of soy flour contains food calories equal to 3½
lbs beef, or 3 quarts milk, or 29 eggs. (4) Two views of a
child. Left, suffering from marasmus. Right, after six months
on a soy milk diet. Courtesy Dr. Wolfgang Tiling (p. 62).
(5) A machine at the Northern Utilization Research Branch
of USDA treating soybean oil with alkali (p. 72). (6) The
distribution of MPF [Multi-Purpose Food] to starving Indian
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children (p. 91; Courtesy Meals for Millions Foundation). (7)
Quaker City No. F4 grinding mill (p. 102; Courtesy Straub
Co., 4059 Ridge Ave., Philadelphia, Pennsylvania). (8) Early
soy cheese (tofu) production in the United States (p. 108;
perhaps at Madison Foods). (9) The Northern Utilization
Research Branch, Agricultural Research Service, USDA–
shows outside of the huge building (p. 113). (10). How to
grow soy sprouts in a glass jar at home (p. 119). (11) Well
nodulated soybean roots (p. 129; Courtesy The Nitragin Co.).
(12) Baked soybeans in a crock (p. 144). (13) Soy flour used
in numerous baked products (p. 159; Courtesy ADM). (14)
Griddle cakes [pancakes] made with soy flour brown quickly
(p. 173). (15) Soy peanut butter cookies (incl. peanut butter
and soy flour; p. 185). (16) Soy grits in a glass jar (p. 198).
(17) Freshly-cooked crisp soybean sprouts in a raw vegetable
salad (p. 219).
Note 1. The first printing of this book (1956)
was dedicated “To Li Yu Ying and William J. Morse,
The Soybean Champions of the Eastern and Western
Hemispheres,” but by the second printing (April 1957) the
dedication had changed “To William J. Morse and Harry W.
Miller, The Soybean and Soy Milk Champions of Our Time.”
The publisher of this third printing was unable to sell
all the books printed, so Chen apparently arranged for a
company named “Outdoor Pictures” (Box 1326, Escondido,
California) to sell them. On the title page, Outdoor Pictures
pasted their name and address over that of “The Chemical
Elements.”
Note 2. According to the National Union Catalog,
Philip Stanley Chen was born in 1903. The back cover
states that he was born in China and is now a naturalized
U.S. citizen. He is a graduate of Emmanuel Missionary
College [in Berrien Springs, Michigan] and Michigan State
University. Before writing this, his first book on diet, health,
or soybeans, he wrote several books on chemistry: (1) The
Chloro Derivatives of m-cresol. 1933. Easton, Pennsylvania:
Mack Printing Co. 7 p. (Abstract of his PhD thesis, Michigan
State College of Agriculture and Applied Science); (2)
The Chemical Elements, Rev. ed. 1948. South Lancaster,
Massachusetts: Chemical Elements (fold chart). (3) 500
Syntan Patent Abstracts, 1911-1950. 1950. South Lancaster,
Massachusetts: Chemical Elements. 125 leaves. (4) Syntans
and Newer Methods of Tanning. 1950. South Lancaster,
Massachusetts: Chemical Elements. 128 p.
In 1962 Chen wrote A New Look at God, published by
Chemical Elements (288 p.). Address: 1. Prof. of Chemistry,
Atlantic Union College, South Lancaster, Massachusetts; 2.
National Science Foundation Fellow, Cornell Univ.
2238. INEAC. 1956. [Soyabeans]. Institut National pour
l’Etude Agronomique du Congo Belge, Rapport Annuel
(Bruxelles) 567 p. For the year (l’exercice) 1955. See p. 11314, 400, 414, 444-45, 514-15, 525. [Fre]
• Summary: All these soybean trials were conducted in

the Belgian Congo (today’s Zaire). In Part 3, the Research
Center at Yangambi, under 4. Division of Food Plants (p.
113-15) the early soybean varieties Otootan, Palmetto, and
SH162 yielded over 1,200 kg/ha of soybeans, but the more
productive, late-maturing variety trials were complicated by
soil fertility variations.
In Part 6, the Northern Sector, under 1. Experiment
Station at Gandjika (p. 400) SHE81, Otootan, and SHE35
yielded about 800 kg/ha, while under 2. Experiment Station
at Kiyaka (p. 414) 8 Java 3334 and K92/6/2/2/3 outyielded
Otootan 70.
In Part 8, the Katanga Sector, under 1. Experiment
Station at Keyberg (p. 444-45) soybean varieties 34 S 51 and
SH 031 had yields of 1,073 and 1,071 kg/ha respectively.
In Part 10, the Ituri Sector, under 2. Experiment Station
of Mt. Hawa (p. 514-15), yields of 1,046 to 1,167 kg/ha were
obtained at two seasons for several varieties, while yields
of up to 9,300 kg/ha of green forage were collected in other
trials from Haberlandt, Mammoth, etc.
In Part 11, the Ruanda-Urundi [Rwanda-Burundi]
Sector, under Part 1, the Agronomic Research Station at
Rubona (p. 525-26), soybean yields of over 2,000 kg/ha were
recorded in the first season (trial 1) for 7 varieties, while
in trial 2 the varieties Dixie, Easy Cook, Nanda, Palmetto,
Imperial, Yogun [Jogun] and Chosen Yoshin [Chosen =
Korea] gave yields of 1,854 to 1,431 kg/ha. In the second
season, yields ranged from 1,976 kg/ha to 1,104 kg.
Also discusses: Peanuts (Arachides), bambarra
groundnuts (Voandzou; Voandzeia subterranea), rice, maize,
and Job’s tears (coix) in this annual report.
2239. Perez-Arbelaez, E. 1956. Plantas utiles de Colombia
[Useful plants of Colombia, 3rd ed.]. Madrid, Spain:
Sucesores de Rivadeneyra (S.A.); Bogota, Columbia: Libería
Colombiana. 832 p. Illust. (photos and line drawings). Index.
27 cm. [Spa]
• Summary: The soybean was recently (1930) imported
to Colombia and has obtained great importance in the
Colombian diet, thanks to the large amount of publicity on
its behalf from the official directives related to agriculture
and hygiene (Véase v. gr.; Boletín Informativo, Organo de
la Higiene Municipal. Soya. Bogotá, Dec. 1949; Gobern. de
Cund. Cartilla popular sobre cultivo y uso del fríjol Soya.
Bogotá, 1950).
The soybean was introduced to Colombia by the
Agricultural Experimental Station of Palmira (Estación
Agrícola Experimental de Palmira). The agronomists at
Palmira experimented with 46 varieties of soya including
Mammoth Yellow, Biloxi, Aksarben, Hollybrook, Laredo,
Minsoy, and 81044.
Also discusses: The peanut (mani, p. 586-87).
2240. Williams, L.F. 1956. Natural selection in variety
mixtures of soybeans (Abstract). Agronomy Abstracts 48:74.
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• Summary: “This study was initiated to learn what may
happen in bulk hybrid populations of soybeans. A mixture
of six strains of soybeans differing in seed size, height,
maturity and resistance to lodging was advanced at six
locations in Illinois for 8 years. The component strains and a
fresh mixture of equal parts of each strain were grown each
year at each location. Location had a pronounced effect on
the varietal composition of the advanced mixtures, but this
was not closely associated with yield, height, maturity, or
lodging resistance. Years showed some fluctuations, but the
general pattern of location and strain effects was evident in
the fourth generation. Man. 13-177 had the highest average
increase, +13 percent, and Dunfield had the highest average
decrease–8 percent, but each of the six strains managed to
maintain itself at least one location. Individual location-strain
percentages as high as 46 percent and as low as 2 percent
were recorded as early as the fourth generation.” Address:
Univ. of Missouri and USDA Agricultural Research Service.
2241. Bulletin d’Information de l’INEAC (Institut National
Pour l’Etude Agronomique du Congo Belge). 1957.
Description du matériel d’élite sélectionné récemment par
la Division des Plantes vivrières de Yangambi [Description
of elite material recently selected by the Division of Food
Plants at Yangambi]. 6(1):47-59. See p. 52-59. [Fre]
• Summary: Yangambi is in today’s Zaire. A table titled
“Characteristics of the latest varieties of soybean selected
by the Station of Yangambi” gives details on each of
these six varieties: Otootan (from Ruanda), Otootan (from
Brazil), Palmetto (from Brazil), Jubittan 109 (from Southern
Rhodesia), SH 162 (from South Africa), Soja Trinidad
(from Trinidad via Nigeria). For each is given: 8 botanical
characteristics, 3 agronomic characteristics (yield, duration
of vegetative state, and height), weight of 1,000 seeds, and
percentage of protein and lipids in the seeds.
Photos show: (1) Four different views of peanut pods,
peanuts in the pods, and shelled peanuts. (2) Six different
views of soybean pods, soybean in the pods, and shelled
soybeans.
2242. Soybean Digest. 1957. Market street and seed directory
(Ad). Feb. p. 35.
• Summary: Soybean seedsmen and seed companies
are listed alphabetically by state (and within each state
alphabetically by city) in the following states: Arkansas,
Illinois, Indiana, Iowa, Minnesota, Mississippi, Missouri,
North Carolina, North Dakota, Ohio, South Carolina,
South Dakota, Virginia, and Ontario (Canada). For each
listing is given the amount and varieties of seed available,
and whether certified, uncertified, or registered. Most of
the entries are for individual farmers. Companies include:
Jacob Hartz Seed Co. (Stuttgart, Arkansas, selling Lee,
Jackson, Ogden, Dorman, JEW 45, Volstate, Mamloxi).
L.B. Wannamaker Seed Co. (Box 194, St. Matthews, South

Carolina, selling Lee, Jackson, CNS 24, JEW 45). T.W.
Wood & Sons (Richmond, Virginia, selling Ogden, Early
Wood’s Yellow, Jackson, Lee).
Note 1. This the earliest listing in this directory for
Wannamaker in South Carolina.
Note 2. This directory also appeared in the March 1957
issue (p. 38) of this magazine.
2243. Deveza, Manuel Carneiro. 1957. Mais uma cultura
para Moçambique [One more crop for Mozambique]. Gazeta
do Agricultor (Mozambique) 9(96):140-42. May. [Por]
• Summary: This crop is the soybean. Trials conducted at
the Embeluzi Experiment Station (Estacao Experimental do
Umbeluzi) showed that soybeans yield from 1,800 to 2,400
kg/ha. Some 19 varieties were found to be good for forage,
including Jubiltan 65, 67, and 77, Improved, Canadian,
Charles, Laredo, Palmetto, Seminole, etc. Most soybeans
have a long vegetative cycle, longer than 130 days. Some 13
varieties were found to give the best yields: Nigra, Seminole,
Creole, Biloxi, Maxum, Palmetto, Avoyelles, Otootan, etc.
Details on cultivation and inoculation are given.
Note: This is the earliest detailed document seen
(March 2019) concerning soybeans in Mozambique, or
the cultivation of soybeans in Mozambique. Address: Eng.
Agrónomo, Da Estacao Experimental do Umbeluzi.
2244. Hartwig, E.E. 1957. Eleven steps toward high
production of soybeans in the Mississippi Delta. Soybean
Digest. May. p. 18.
• Summary: “1–Time of Planting. Plant soybeans after
cotton is planted. In general, best results will be obtained
from plantings made between May 1 and May 25. In studies
including varieties maturing at different dates, all have given
higher seed yields when planted during May than when
planted in early April.
“Seed harvested from these varieties planted during May
has been of superior quality to that from April plantings.
“All varieties make more rapid growth when planted
after the soil is warm than when planted in cold soil.
Comparative studies show that varieties planted April 10
and April 20 have made only 60% as much growth 6 weeks
after emergence as when planted later. Rapid growth is of
considerable value in weed control.
“Delaying planting of Ogden from April 10 to May 20
results in approximately 4 days delay in maturity.
“On sandy soils where crops have a tendency to suffer
from drouth, best results can usually be obtained from
delaying planting until early June, but do not plant after
grain.
“2–Depth of Planting. Planting depth should be
regulated by moisture supply in the soil. On sandy loam
soils, plant as shallow as possible and yet place seed in moist
soil. Approximately 1-inch depth is excellent, unless soil is
dry.
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“If packer wheels on the planter do not leave soil firm,
cultipack immediately after planting. On heavy, clay soils
plant about 2½ inches deep when planting after May 1.
“If soil must be disked deeply to destroy winter weeds,
delay planting until after a rain and plant with very shallow
land preparation, placing seed in moist soil. A cultivator
mounted on the front of a tractor having a rear-mounted
planter with a sweep placed over the row aids in getting seed
placed in moist soil.
“Excellent stands have been obtained without rain in
each of the past 3 years by using a double disk opener rather
than the conventional sword opener. The double disk opener
permits deep placement of seed in firm, moist clay soil. A
spring-tooth harrow has been used satisfactorily for shallow
cultivation prior to planting with the double disk opener.
“3–Rate of Planting. Plant 10 to 12 viable seeds per foot
of row. With a well-prepared seedbed, this is an adequate
stand for top seed yield and for early weed control. With
varieties such as Dorman, Ogden, Lee, Roanoke or Jackson,
when planted in 36- to 40-inch rows, 40 to 60 pounds of seed
will be required per acre.
“4–Row Widths. No yield advantage can be expected
under most conditions in the Delta from planting adapted
varieties in rows closer than conventional 36- to 40-inch
rows. Although row middles will be shaded earlier in narrow
rows, more lodging is encountered. Four 36-inch or 38inch rows can be handled with greater ease with a 12-foot
combine than four 40-inch rows.
“5–Cultivation. The main purpose of cultivation is
to control weeds, and consequently, should be only deep
enough to destroy weeds. When using regular cultivating
equipment, set as close to the row as possible for first
cultivation. The rotary hoe does an excellent job of
destroying annual weed seedlings while beans are small. If
land is heavily infested with Johnson grass, plant small grain
after soybeans are harvested, and summer fallow the next
year after grain is harvested to destroy Johnson grass.
“6–Seed Source. The area where seed is grown has no
influence on the crop produced. Good quality seed of adapted
varieties can be produced locally. Seed should be harvested
as soon as possible after it is mature and be put in storage
with a moisture content of 12½% or less.
“7–Inoculation. Soybeans will produce their own
nitrogen if properly inoculated with nodule bacteria.
These bacteria will live for several years in the soil and no
yield response has been obtained from inoculation where
nodulated soybeans have been grown in the past 3 to 5 years.
However, if nodulated soybeans have not been grown in
recent years, be sure to inoculate seed at planting time with
soybean nodule bacteria. When it is necessary to inoculate,
do not use seed treatment. If nodules are not present on
soybean roots, the plant will require nitrogen fertilization just
as cotton or corn.
“8–Seed Treatment. Treating seed with Spergon or

Arasan will usually result in improved stands. Seed may be
treated with these materials at any time between harvest and
planting time. Seed treatment will reduce the effectiveness of
inoculation, but will not harm the bacteria already in the soil.
“9–Fertilization. On nearly all Delta soils, soybeans
have given no response to applications of phosphorous or
potash. No increase in seed yield can be expected from
nitrogen fertilization if soybeans are properly inoculated.
“10–Defoliation. Soybeans normally shed their leaves as
they reach maturity. This is a normal maturation process with
food materials being moved from the leaves to the seeds as
the plants mature. Defoliation will reduce yields. Removing
leaves from Ogden at 21 days prior to normal combine
maturity resulted in a yield loss of nearly 30%. This early
defoliation would have permitted combining 3 days earlier
than normal. Removing leaves as they were beginning to
yellow still resulted in a 15% yield loss.
“11–Harvesting. The combine is built to do a good job
of harvesting soybeans. However, to do its best work, it must
be properly adjusted and soybeans must be low in moisture.
For every 36 to 40 seeds per square yard on the ground,
there is a harvesting loss of 1 bushel per acre. Care should
be taken to keep the cutter bar close enough to the ground to
cut below the pods. Cutting high enough to leave 5 to 6 pods
per foot of row means a loss of 1 bushel per acre.” Address:
Agronomist, Delta Branch Experiment Station, Stoneville,
Mississippi.
2245. Blaney, L.T.; Hamner, K.C. 1957. Interrelations among
effects of temperature, photoperiod, and dark period on floral
initiation of Biloxi soybean. Botanical Gazette 119(1):10-24.
Sept. [10 ref]
• Summary: Experiments with the Biloxi soybean showed
that the length of photoperiod as well as the length of dark
period influenced the degree of floral initiation. Maximum
flowering occurred during of cycles of light and darkness
either 24 or 48-52 hours long, showing that floral initiation
in this variety is influenced by an endogenous rhythm of 24
hours duration. Cool temperatures during part of the cycle
had a marked effect on the response of the plants, making the
length of the rhythmic cycle other than 24 hours. Address:
Dep. of Botany, Univ. of California, Los Angeles 24,
California. Blaney’s present address: Dep. of Horticulture,
Oregon State College, Corvallis, Oregon.
2246. USDA Agricultural Marketing Service. 1957. Soybean
variety names. Washington, DC. 31 p. Nov. Supplement 1 to
Service and Regulatory Announcements No. 156 “Rules and
Regulations Under the Federal Seed Act.”
• Summary: The title page states: “Included in Sec.
201.34(e) of the Regulations Under the Federal Seed Act
and Descriptions.” At the bottom of the “Contents” page is
written: Supersedes mimeographed publication “Soybean
Varieties” issued by the former Publication and Marketing
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Administration, U.S. Department of Agriculture, revised July
1953.”
Contents: Introduction. Map showing maturity group
areas. Description of varieties. Synonyms of variety names.
List of obsolete or seldom grown varieties.
Description of varieties: Acadian, *Acme (Canada.
* = Also the name of an old variety which is believed to
be no longer in existence), Adams, Agate, Aoda, Arisoy,
Arkan, Arksoy, Arksoy 2913, Armredo, Avoyelles, Bansei,
Barchet, Bavender Special, Biloxi, Blackhawk, Boone,
Capital (Canada), Cayuga, Chame, Charlee, Cherokee,
Chief, Chippewa, Chusei, Clark, Clemson, CNS, CNS-4,
CNS-24, Comet (Canada), Creole, Cypress #1, Delsoy,
Delsta, Dorman, Dortchsoy #31, Dortchsoy #67, Dunfield,
Earlyana, Easycook, Ebony, Emperor, Etum, Flambeau,
Funk Delicious, Gatan, Georgian, Giant Green, Gibson,
Goldsoy (Canada), Granger, Grant, Habaro, Haberlandt,
Hahto, Hakote, Hardome (Canada), Harly (Canada), Harman
(Canada), Harosoy (Canada), Hawkeye, Hayseed, Herman,
Hidatsa, Higan, Hokkaido, Hongkong, Illini, Imperial,
Improved Pelican, *Jackson, JEW 45, Jogun, Kabott
(Canada), Kanrich, Kanro, Kanum, Kim, Kingwa, Korean
(Canada), Kura, Laredo, Lee, Lincoln, L.Z., Macoupin,
Magnolia, Mamloxi, Mammoth Brown, Mammoth Yellow,
Mamotan, Mamredo, Manchu, Manchu No. 3, Manchu No.
606, Manchukota, Mandarin, Mandarin No. 507, Mandarin
(Ottawa) (Canada), Mandell, Mendota, Mingo, Minsoy,
Missoy, Monetta, Monroe, Montreal Manchu (Canada),
Morse, Mount Carmel, Mukden, Nanda, Nanking, Norchief,
Norsoy, Ogden, Ontario, Otootan, Pagoda (Canada),
Palmetto, Patoka, Peking, Pelican, Pennsoy, Perry, Pridesoy
No. 57, Ralsoy, Renville, Richland, Roanoke, Rokusun, Rose
Non Pop, S-100, Sac, Sato, Scioto, Seminole, Seneca, Sioux,
Smith Super, Sousei, Tanner, Tastee, Tennessee Non Pop,
Tokyo, Viking, Virginia, Volstate, Wabash, Willomi, Wilson,
Wisconsin Black, Wolverine, Woods Yellow, Yellow Gatan,
Yelnando, Yelredo.
Synonyms of variety names (p. 24; Synonym -> Official
variety name): Austrian Green -> Tokyo. Bakaziro ->
Amherst. Banner -> Midwest. Bell -> Midwest. Best Green
-> Hope. Best White -> Amherst. Black -> Buckshot. Black
Beauty -> Ebony. Black Champion -> Peking. Black Sable
-> Peking. Bopp -> Chernie. Brown -> Mammoth Brown.
Brown Biloxi -> Biloxi. Brown Eda Mame -> Eda. Brown
Otootan -> Tanner. Buster Brown -> Trenton. Cha Daidzu ->
Eda. Clay -> Midwest. Claybank -> Midwest. Clemson Nonshattering -> CNS. Cluster Bean -> Midwest. Coker’s 31-15
-> Pee Dee. Columbian -> Columbia. Dortchsoy-2 -> Ogden.
Dwarf Brown -> Ogemaw.
Dwarf Early Yellow -> Ito San. Dwarf Green ->
Medium Green. Early Black -> Wisconsin Black. Early
Green -> Medium Green. Early Indiana Laredo -> Norredo.
Early Japan -> Butterball. Early Korean -> Korean. Early
Laredo -> Norredo. Early Mammoth Black -> Buckshot.

Early Mandarin -> Mandarin. Early Virginia Brown ->
Virginia. Early White -> Ito San. Early Wilson -> Wilson.
Early Wilson Black -> Wilson. Early Wisconsin Black
-> Wisconsin Black. Early Wood’s Yellow -> Arksoy.
Early Yellow -> Ito San. Eda Mame -> Ito San, Eda.
Edsoy -> Delsoy. Essex -> Peking. Etampes -> Ito San.
Evan’s Crossbred No. 9 -> Ogemaw. Extra Early Black
-> Wisconsin Black. Extra Early Black Eyebrow -> Black
Eyebrow. Extra Select Sable -> Peking.
Feeser’s Prolific -> Midwest. Flat Black -> Flat King.
Foster’s Prolific -> Midwest. Galloway -> Midwest. German
Coffee Berry -> Ito San. Giant Brown -> Mammoth Brown.
Giant Yellow -> Butterball. Gosha -> Manhattan. Green
-> Medium Green. Green Field -> Illini. Green Samarow
-> Samarow. Guelph -> Medium Green. Hale-Ogden 2 ->
Ogden. Hollybrook Early -> Midwest. Ignotum -> Ogemaw.
Illinois 13-19 -> Ilsoy. Illinois Champion -> Midwest.
Indiana Hollybrook -> Midwest. Ita Mame -> Tokyo. Japan
No. 15 -> Kingston. Japan Pea -> Ito San. Kiyusuke Daidzu
-> Ito San. Kysuki -> Ito San. Large Black -> Buckshot.
Large Brown -> Mammoth Brown. Large Yellow ->
Mammoth Yellow.
Late -> Mammoth Yellow. Late Ita Mame -> Tokyo.
Late Yellow -> Mammoth Yellow. Lima Soy -> Hahto.
Mammoth -> Mammoth Yellow. Mammoth Black ->
Tarheel Black. Mamotoc -> Tokyo. Manchuria -> Pinpu.
Medium Black -> Buckshot. Medium Early Black ->
Buckshot. Medium Early Brown -> Early Brown. Medium
Early Green -> Medium Green. Medium Early Yellow ->
Ito San. Medium Ita Mame -> Tokyo. Medium Yellow ->
Midwest. Michigan Green -> Medium Green. Midwest
Free -> Midwest. Minnsoya -> Monsoy [Minsoy?]. Mongol
-> Midwest. New Bush Bean -> Midwest. New London
-> Midwest. Northern Hollybrook -> Midwest. Ogema ->
Ogemaw. Ohio Champion -> Midwest. Ohio Medium Green
-> Medium Green.
Ohio 9035 -> Hamilton. Oloxi -> Coker’s Black
Beauty. Pedigreed Sable -> Peking. Pekwa -> Kingwa.
Perley’s Mongol -> Midwest. Premier -> Midwest. Prolific
-> Midwest. Purredo -> Norredo. Rattlesnake -> Taha. Red
Otootan -> Tanner. Red Sable -> Peking. Red Tanner ->
Tanner. Roosevelt -> Midwest. Roosevelt Medium Early
Yellow -> Midwest. Round Black -> Buckshot. Royal ->
Wilson-Five. Sable -> Peking. Shanghai -> Tarheel Black.
Siegenthaler -> Morse. Southern -> Mammoth Yellow.
Southern Medium Green -> Tokyo. Soy Good -> Etum.
Super Quick -> Sousei. Tarheel -> Tarheel Black. Tarheel
Brown -> Mammoth Brown. Vanderburg Black -> Norredo.
Virginia Brown -> Virginia. Virginia Early Brown ->
Virginia. Wilson Black -> Wilson. Wilson Early -> Wilson.
Wilson Early Black -> Wilson. Wings Royal -> Peking.
Wisconsin Early Black -> Wisconsin Black. Wisconsin
Early Brown -> Early Brown. Wisconsin Early Green ->
Medium Green. Wonder -> Midwest. Wyokatenn -> Yokoten.
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Yamagata Cha-daidzu -> Eda. Yellow -> Mammoth Yellow.
Yellow Eda -> Ito San. Yellow Etampes -> Ito San. Yoko ->
Yokoten. Yokotenn -> Yokoten. Yoshioko -> Yosho.
Obsolete or seldom grown varieties (p. 30): Acme* (* =
Also the name of a Canadian variety released in 1953), A.K.,
A.K. Harrow, Aksarben, Aksawa, Allison Black, Amherst,
Arlington, Auburn, Austin, Baird, Black Eyebrow, Brindle,
Brooks, Brown Eda Mame, Brownie, Buckshot, Butterball,
Chernie, Chestnut, Chiquita, Cloud, CNS-3, Columbia,
Delaware No. 1838, Delaware No. 1846, Delnoshat,
Delredo, Dixie, Doxie, Duggar, Early Brown, Early White
Eyebrow, Eda, Edgecombe, Edward, Elton, Etampes, Extra
Early Black, Extra Early Wood’s Yellow, Fabulin, Fairchild,
Farnham, Flat King, Flava, Fuji, Funman, Gala, George
Washington, Giant Yellow, Goku, Goshen Prolific, Green
and Black, Hamilton, Hankow, Hansen, Harbinsoy, Hiro,
Hollybrook, Hoosier, Hope, Hudson Manchu, Hurrelbrink,
Illington, Illinois 178, Ilsoy, Imported Yellow, Ito San, Ito
San Cross, Jackson** (** = Also the name of a United States
variety released in 1953), Jet, Jefferson, Kagon, Kentucky,
Kenua, Kingston, Lexington, Looney No. 2, Lowrie,
Loxitan, Luthy, Manhattan, Manitoba Brown, Mansoy,
Medium Green, Merko, Meyer, Midunk, Midwest, Mikado,
Misstuck, Morgan, Nanksoy, Nansemond, Natsu, Nemo
Sonoma, New Deal, Nielson [Nielsen], Nigra, Norredo,
Nuttall, O.A.C. No. 211, Ogemaw, Ohio 9001, Okute, Old
Dominion, Osaya, Ozark, Pee Dee, Pinedell, Pine Dell
Perfection, Pingsu, Pinpu, Pluto, Pocahontas, Preston,
Riceland, Samarow, Sangra, Sedo, Sherwood, Shingto, Shiro,
Sonoma, Sooty, Southern Green, South Prolific, Soysota,
Stuart, Suru, Swan, Taha, Tanloxi, Tarheel Black, Tashing,
Thurnoko [Tsuronoko?], Toku, Toyonago, Trenton, U.S. 2,
U.S. 5, Verea, Vireo, Waseda, Watson Black, Wea, White
Biloxi, White Eyebrow, Wilson-Five, Wing Jet, Yellow
Marvel, Yellow Reisen [Yellow Riesen], Yokoten, Yosho.
Note: This is the earliest document seen (Aug. 2013)
that mentions the soybean variety Fabulin. Address:
Washington, DC.
2247. Mississippi Farm Research. 1957. Crop and fertilizer
recommendations for 1958: Mississippi Agricultural
Experiment Station. 20(12):3-5. Dec.
• Summary: Page 4: “Soybeans:
“Varieties: Dorman and Dortchsoy 67 maturing in last
half of September; Lee maturing in mid-October; Roanoke
and Jackson maturing in late October. Varieties maturing in
October usually give greater grain yields than the earlier ones
in the hill areas. In the Delta yields from the early varieties
have been comparable to yields from the later maturing ones.
“Seeding Dates: May 1 to May 20 except in extreme
south Mississippi–June 1-20. In general, soybean planting
should follow cotton planting. Plant to get a stand of 10 to 12
plants to the foot of row. With these varieties 45 to 60 pounds
of good seed will be required per acre when planting in rows

36 to 40 inches apart.
“Fertilization: Tests in the Delta area have shown no
response to fertilization. In the Hill sections tests have
produced variable results, but in general they indicate that on
the less productive soils an application of 30 to 40 pounds of
phosphate (P205) and 30 to 40 pounds of potash (K2O) per
acre are required. Highly acid soils (those having a pH of 5.5
or below) will need to be limed for best results.” Address:
Mississippi.
2248. Soybean News (NSCIC). 1957. Soybean production in
Illinois: From statistics of Illinois Crop Reporting Service.
9(2):2-3. Dec.
• Summary: Gives acreage, yield, production, sales, and
value for 1947-1956, and shows the most popular varieties
and their percentage of total acres planted 1953-57. Hawkeye
and Harosoy lead in 1957.
2249. Léon, C.A. de. 1957. La soja [The soyabean].
Agricultura, Madrid 26(299):130-32. [Spa]*
• Summary: Discusses growing soybeans in Spain. Of
several varieties which are grown successfully under
irrigation, Capital and Harosoy yielded (in Aug. 1956)
more than 5,500 kg/ha of seed. To be economically viable,
soybeans grown in Spain as a second crop should yield on
average 2,500 to 3,500 kg/ha of seed.
2250. Camp, Wendell H.; Boswell, V.R.; Magness, J.R.
1957. The world in your garden. Washington, DC: National
Geographic Society. 231 p. See p. 15-16, 168-69. Foreword
by Melville Bell Grosvenor. Series: National Geographic
Natural Science Library. [15 ref]
• Summary: In 1897 David Fairchild (the uncle of one of
the authors) organized the U.S. Department of Agriculture’s
Section of Seed and Plant Introduction; he served as
“Explorer in Charge” for 27 years. “Staffed by such able and
dedicated men as W.T. Swingle, O.F. Cook, P.H. Dorsett, and
Frank N. Meyer, who met tragic death on the Yangtze, Dr.
Fairchild’s section introduced profitable new plant industries
and improved existing ones. Dates, olives, avocados,
mangoes, grain sorghums, cotton, forage crops, and tung oil
are among them. One crop–the soybean–is now worth more
than a billion dollars a year.
Part 2, “Our Vegetable Travelers,” by Victor R. Boswell
(p. 98-169) contains a full-page illustration (p. 168) showing
a soybean plant growing in China. Page 169 is a sidebar
titled “Vegetable Soybeans Are New in America.” It contains
a brief history of how the soybean came from China to
Europe and then to the USA, mentioning Benjamin Franklin,
early soybeans in Philadelphia, Pennsylvania (1804, Mease),
the Japan pea of 1853 imported through San Francisco,
California, in 1850, and Commodore Perry.
It states that: “Benjamin Franklin sent seeds to this
country from France in the late 18th century, and a sea
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captain who bought soybeans for his ship’s stores introduced
the plant about 1800.”
“It was only about 30 years ago that many Americans
began to learn about vegetable varieties of soybean; yet
their use as a vegetable is at least 1,500 years old. They are
gradually gaining favor in this country, and a few companies
are canning the immature seeds. They can also be preserved
by dehydrating or quick-freezing.
“Seedsmen in this country now list several varieties
suitable for fresh use as a vegetable. Among them are
Bansei and Fuji for early harvest; Hokkaido and Jogun
for midseason or late harvest; Seminole and Rokusun
for culture in the South. The plants of most varieties are
relatively large...” Address: 1. Head, Dep. of Botany, Univ.
of Connecticut; 2. Head, Vegetable Crops Research, USDA;
3. Head, Fruit and Nut Crops Research, USDA.
2251. Sebrell, W.H., Jr.; Hand, D.B. 1957. Protein
malnutrition as a world problem. In: William H. Cole, ed.
1957. Amino Acid Malnutrition. 13th Annual Conference on
Protein Metabolism. New Brunswick, New Jersey: Rutgers
Univ. Press. xi + 98 p. See p. 47-59. Illust. 24 cm. Held at
Rutgers, New Jersey. Series: Annual Conferences on Protein
Metabolism. [14 ref]
• Summary: Contents: Introduction. Amino acid deficiencies.
Kwashiorkor. World food production. New dietary
preparations.
This is about kwashiorkor and world protein
malnutrition. We increasingly recognize the importance
of good nutrition to health and well being. “There are still
only a relatively few people in the world, however, who
understand that the food supply must do more than satisfy
hunger if normal child development is to take place and
health is to be maintained. The world’s agriculture is still
mainly concerned with crop yields in bushels or tons per acre
and with price per unit of weight rather than with nutritional
needs and nutritive values. Citrus fruits and tomatoes are
neither produced nor sold on the basis of their vitamin-C
content” (p. 47).
“Kwashiorkor has so captured the medical and scientific
attention in the past few years that there is a tendency
to assume that kwashiorkor and protein or amino acid
deficiency are completely synonymous. This is not the case.
Kwashiorkor is one form of protein malnutrition” (p. 48).
“The modern world’s nutrition is based largely on a
few staple foods... the principal ones are wheat, rice, corn,
millet, and cassava. Cassava ranks second only to rice in the
amounts consumed in the underdeveloped areas of the world
as a staple food and source of calories and it is without a
doubt the poorest in nutritive quality” (p. 49).
Table 7 shows “Production of protein-rich plant foods in
selected countries” in 1,000 metric tons (Source: Yearbook
of Food and Agricultural Statistics, FAO, 1956). Major
producers of soybeans among developing countries are

Indonesia (400), Brazil (113), and Turkey (4).
“Therefore it would appear that the answer to the
world’s protein supply must be sought in animal products,
pulses, and oil seeds” (p. 54). Table 9 shows the “Protein
and calorie content of selected supplemental foods” of
these three types.” Under oil seeds are listed soybean seeds
(34.9% protein) and soybean flour (38.4% protein). Table 10
shows the “Essential amino acid content in selected foods,”
including soybean meal and soybeans (Laredo variety).
The author’s conclude that the United Nations
Children’s Fund (UNICEF), the Food and Agricultural
Organization (FAO), and the World Health Organization
(WHO), all agencies of the United Nations, “working in
close cooperation, can bring to bear on the problem of
protein malnutrition, talent and resources that have never
been available before” (p. 59).
Note: By about 1979 the idea that the world’s food
problem was primarily a protein problem had been largely
disproved and abandoned. The main cause of malnutrition
was now poverty and lack of food. Address: WilliamsWaterman Fund for the Combat of Dietary Diseases.
2252. Demaree, Kenneth D. 1958. The effect of variety on
the quality of frozen green soybeans (Abstract). Proceedings
of the Annual Convention of the Association of Southern
Agricultural Workers 55:165-66. 55th Annual Convention
held 3-5 Feb. 1958 in Little Rock, Arkansas.
• Summary: This 3-year study of frozen shelled green
soybeans started with 18 varieties, which were later reduced
to the 8 which showed up best in taste panel tests. The eight
were: Aoda, Hahto, Rokusun, Tastee, Etum, Willomi, and
Kanro–but not necessarily in that order. Address: USDA,
Beltsville, Maryland.
2253. Lehman, Samuel G. 1958. Physiologic races of the
downy mildew fungus on soybeans in North Carolina.
Phytopathology 48(2):83-86. Feb. [2 ref]
• Summary: Four new races of Peronospora manshurica
(Naum.) Syd. we gathered from collections of infected
soybean seed in North Carolina. The reaction of 37 soybean
varieties was determined. Table 1 gives the names of these
soybean varieties and their reactions. The varieties are:
Mukden, Richland, Illini, Roanoke, Acadian, C.N.S., Ogden,
Palmetto, Woods Yellow 1, S-100, Wabash, Laredo, Arksoy,
Armredo, Biloxi, Cherokee, Chief, Dorman, Dunfield,
Improved Pelican, Lincoln, Mammoth Yellow, Mamotan
6680, Manchu, Otootan, Ralsoy, Rokusun, Rose Non Pop,
Tar Heel Black, Tokio, Virginia Brown, Volstate, Jackson,
Perry, N49-2560 (Lee), N48-1867, P.I. 157-463A. Address:
Plant Pathology, North Carolina State College, Raleigh.
2254. Bernard, R.L.; Mumaw, C.R.; Browning, D.R.
1958. Soybean varieties for Illinois. Illinois Agricultural
Experiment Station, Circular No. 794. 12 p. April.
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variety, varieties recommended for Illinois (Chippewa,
Harosoy, Hawkeye, Adams, Lincoln, and Clark; a map
shows where each yields best). Other varieties: Blackhawk,
Monroe, Earlyana, Korean (or Early Korean), Richland,
Bavender Special, Dunfield, Illini, Chief, Wabash, Perry,
Roe, Dorman, S100, Smith Super, Ogden, Lee.
Tables show: (1) Soybean yield trials at nine locations,
1951-1957. (2) Agronomic traits and seed composition of
varieties. For each variety is shown: Average yield, maturity,
lodging, height, seed quality, seeds per pounds, seed
composition (percentage of protein and oil). (3) Origin and
identifying characteristics of some soybean varieties. For
each variety is shown: Parentage or origin, year released,
flower color (purple, white, or [rarely] purple and white),
pubescence color (brown or gray), hilum color (black, black
and brown, buff, dilute black, gray, light yellow).
A note below the table explains: “The hilum is the eye or
seed scar where the seed is attached to the pod. Seed coats of
all varieties listed are light yellow except those of Ogden and
Smith Super which are light green.” A hilum color given as
“dilute black” means that center of hilum is black, margin is
buff.

• Summary: Contents: Introduction. Method of testing:
Yield, maturity, lodging, height, seed quality, chemical
composition. Soybean varieties: Choosing an adapted

2255. USDA Plant Inventory. 1958. Plant material introduced
January 1 to December 31, 1953 (Nos. 204341 to 212042).
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No. 161. 299 p. April.
• Summary: Soybean introductions: Glycine max (L.)
Merrill. Fabaceae.
204651-204653 (p. 17). “From Germany. Seeds
presented Plant Breeding Institute, Weihenstephan bei
Freising. Received Jan. 13, 1953.” Varieties: Dieckmann’s
Heimkraft. Von Burklin-Wolf’s Wachenheimer. Strengs
Weihenstephaner Schwarze.
205083-205092 (p. 32). “From Israel. Seeds presented
by the Ministry of Agriculture and Development,
Agricultural Research Station, Rehovoth. Received Feb.
2, 1953.” Names of varieties [all having Japanese names]:
Akasaya, Ginshiro, I-Higo-Wase, Kumusume-Sai-I-go,
Naruto-Hadaka, Norin-I-go, Norin-II-go, Sango-Waso,
Shiro-Daizu, Shirohana-Sai-I-go.
205384 (p. 45). “From Pakistan. Seeds presented by the
American Embassy, Karachi. Received Feb. 16, 1953.”
205899-205915 (p. 63). “From Thailand. Seeds
presented by the American Embassy, Bangkok. Received
March 10, 1953. Varieties: Laheng. Lobpuri. Ma Kam Lung
A. Ma Kam Lung B. Ma Kam Lung C. Mae Rim. Mae Tang.
Ringgit No. 317. San Patong Tung Farbut. Sri Samrong.
Sumbing No. 452. Taklee. Tung Tam. USA-ARD-A. No. 27.
No. 29. No. 520.
206258 (p. 75). “From the Philippines. Seeds presented
by H.K. Hayes, University of the Philippines, Laguna.
Received March 23, 1953.” Variety: Headgreen.
207643 and 207644 (p. 123). “From the Philippines
Islands. Seeds presented by Ivan H. Miles, Manila. Received
April 16, 1953. Varieties: No. 1. No. 2.
207654 (p. 124). “From the Philippines Islands. Seeds
presented by the Director of Plant Industry, Bureau of Plant
Industry, Manila. Received April 17, 1953. Varieties: Bilomi
No. 3.
20823 and 20824. “From Colombia. Seeds presented by
the Universidad Nacional, Palmira. Received May 5, 1953.
Varieties: Aksarben, Java.
208429-208440 (p. 156-57). “From Nepal. Seeds
collected by G.V. Bowers and Goran Knutsson, TCA,
Kathmandu. Received May 12, 1953.” Descriptions of
varieties: Black from Kathmandu Valley, Black from
Marysyandi Khola, Brown from Thonje, Chocolate brown
early variety from Kathmandu Valley, Chocolate brown late
variety from Kathmandu Valley, White late variety from
Kathmandu Valley, Mixed from Nalma (2), From Pokhara
(4=No. 9-12). 208781-208789 (p. 168). “From Japan. Seeds
presented by the Hyogo Agricultural College, Sasayawa.
Received May 22, 1953. Varieties: Akazaya. Gin-Daizu.
Kaikon-Mame. Kiyozi. Kosa-Mame. Tamanishiki. Tanbbakuro-daizu. Tookichi. Zyuninyoshi.
209331-209340 (p. 191). “From Japan. Seeds presented
to Tomio Nakane, Sapporo, Hokkaido. Received June 16,
1953.” No. 1 through No. 10.
209831-209839 (p. 210). “From India. Seeds presented

by G.V. Bowers, American Embassy, New Delhi. Received
May 12, 1953.” Selections made at the Bureau of Plant
Industry, Soils, and Agricultural Engineering, Beltsville,
Maryland, gave seeds that were brown, green, yellow, and
black.
209908 (p. 213). “From the Union of South Africa.
Seeds presented by A. A. Pitout, Nylstroom, Transvaal.
Received Aug. 12, 1953.” Variety has no name.
209940 (p. 214). “From India. Seeds presented by Krafft
Freiherr v. Crailsheim, Jr., Amerang, Bavaria, Germany.
Received Aug. 1953.” One variety, unnamed. “Grown at
Darjeeling, Bengal.”
210016-210027 (p. 218). “From India. Seeds collected
by Walter N. Koelz, Agricultural Explorer, Bureau of Plant
Industry, Soils, and Agricultural Engineering, Beltsville,
Maryland. Received Aug. 26, 1953. From Kolasib, North
Lushai Hills, Assam.” Variety No. 210022 is local No.
11808.
210162-210164 (p. 224). From Burma. Seeds collected
by Ishom Deshotels, American Embassy, Rangoon. Received
Sept. 15, 1953.” No. 1, No. 2, No. 3.
210178-210181 (p. 224). “From Taiwan. Seeds
presented by Chia Huang, Ithaca, New York. Received Sept.
18, 1953.” Two varieties: Seedcoat black. Seedcoat yellow.
210348-210353 (p. 229). “From Mozambique. Seeds
presented by Reparticao Tecnica de Agricultura, Lorenco
Marques. Received Oct. 7, 1953.” Names of varieties:
Dr. Sander’s Soja, Jubiltan 65, Jubiltan 67, Jubiltan 77,
Mammoth Yellow, Potchefstroom 184. Note: This entry
shows that soybeans were in Mozambique by 7 Oct. 1953.
They were probably being cultivated in Mozambique by that
time, but we cannot be sure. Address: Washington, DC.
2256. van Schaik, Peter H.; Probst, A.H. 1958. Effects
of some environmental factors on flower production and
reproductive efficiency in soybeans. Agronomy Journal
50(4):192-97. April. [15 ref]
• Summary: Soybean plants of the varieties Clark and
Midwest were grown under controlled light- and temperature
conditions to study their effects on growth and reproduction.
Increases in temperature generally caused earlier and more
abundant flowering in both varieties. With increase of
daylength from 12 to 20 hours, flowering was delayed, but
the number of flowers produced increased. Address: Purdue
Univ. Agric. Exp. Station, Lafayette, Indiana.
2257. González Diaz, Enrique; Ramos Ledon, Leandro;
Alonso Olive, Raul. 1958. El cultivo del frijol soya
[Cultivation of soybeans]. Havana, Cuba: Banco de Fomento
Agrícola e Industrial de Cuba (BANFAIC). 18 p. [Spa]*
• Summary: In 1958 the Cuban Bank for Agricultural
and Industrial Promotion (Banco de Fomento Agrícola e
Industrial de Cuba; BANFAIC), in cooperation with the
Agricultural Experiment Station at Santiago de las Vegas,
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published this bulletin, which was the first major document
on soybeans in Cuba published after the Cuban revolution
of 1955. It describes the areas of soybean extension located
in the savannah areas of Santo Domingo (province of Villa
Clara), in the estate ‘Pablo’ (Ciego de Avila), and in the
rice-growing area of southern Pinar del Rio. The objectives
of soybean cultivation are: extraction of the oil to replace
some of the $30,000,000 worth of imported vegetable oils
and the use of the cake for feeding all classes of livestock.
Of the soybean varieties evaluated, the following were
recommended for use of the seeds: Palmetto, Improved
Pelican, Ogden, Yellow Mamloxi, and Mandarin. For
forage: Palmetto, Improved Pelican, Biloxi, Otootan, and
Santa Maria. The best time for planting was thought to be
from July 1 to Aug. 30. Address: Estacion Experimental de
Santiago de las Vegas, Cuba.
2258. Hodges, R.J.; Staten, R.D. 1958. Soybeans. Texas
Agricultural Extension Service, Leaflet No. 411. 8 panels.
Sept.
• Summary: Most of the commercial acreage harvested
for seed is grown on the High Plains and is not irrigated.
Contents: Plant characteristics. Recommended varieties:
Lee, Ogden, Dorman, Jackson, Improved Pelican. Planting
seed quality. Inoculation. Time of Seeding. Seed treatment.
Seedbed preparation. Fertilization. Moisture requirements.
Harvesting. Address: 1. Agronomist, Texas Extension
Service; 2. Agronomist, Texas Agric. Exp. Station.
2259. Nanda, K.K.; Hamner, K.C. 1958. Studies on the
nature of the endogenous rhythm affecting photoperiodic
response of Biloxi soybean. Botanical Gazette 120(1):14-25.
Sept. [15 ref]
• Summary: Effects on flowering response. Blaney and
Hamner (1957) have presented evidence that photoperiodic
reactions in plants are affected markedly by an endogenous
rhythm. Address: Dep. of Botany, Univ. of California, Los
Angeles 24, California.
2260. Skotland, C.B. 1958. Bean pod mottle virus of
soybeans. Plant Disease Reporter (USDA) 42(10):1155-56.
Oct. 15. [1 ref]
• Summary: “Abstract: Pod mottle virus was found in
naturally infected soybeans in North Carolina and Virginia.
All soybean varieties included in inoculation tests were
susceptible. The virus produced local lesions or mottling
on various bean varieties. Some varieties of cowpeas were
resistant and others were susceptible to infection. Annual
and perennial lespedezas, velvet bean and crimson clover
are reported as hosts for the first time. Lima bean, pea, red
clover, sweet clover, crotalaria, broadbean, peanut, alfalfa,
ladino clover, tobacco, cucumber, pepper, tomato and petunia
were resistant. The virus was not transmitted by soybean
seeds.”

“Disease surveys were made on soybean (Glycine
max (L.) Merr.) in 1955 in eastern North Carolina and
southeastern Virginia. Four samples of a soybean virus
disease were collected from North Carolina and one from
Virginia. In one field 75 percent of the plants were infected
with the virus. A similarly diseased field of soybeans was
also observed near Plymouth, North Carolina in 1954.
Several varieties of soybean, bean (Phaseolus vulgaris L.)
and other plant species were inoculated with these virus
collections. These inoculations were made in the greenhouse
at temperatures ranging from 75º to 85ºF. Beans were
inoculated by conventional mechanical methods when the
primary leaves were almost expanded. Other hosts were
inoculated in the 4- to 6-leaf stage. At least 15 plants of all
species and varieties were inoculated. Plants which showed
no visible symptoms were checked for the presence of the
virus by inoculation to Idaho Refugee bean, a local lesion
host for the pod mottle virus.
“Plants inoculated with each of these four viruses had
identical host ranges and symptoms which resembled the
pod mottle virus described by Zaumeyer and Thomas (2).
The unidentified viruses and the pod mottle virus obtained
from Dr. W.J. Zaumeyer of the United States Department
of Agriculture, Beltsville, Maryland reacted identically
on several hosts; however, the reaction of stringless Black
Valentine snapbean (3) and Greenseeded Henderson Bush
lima bean was not the same as that reported by Zaumeyer
and Thomas for pod mottle virus. According to the original
report, stringless Black Valentine was susceptible to local
lesion infection only and in these tests it was systemically
infected. Greenseeded Henderson Bush was reported to
be a local lesion host but in these tests it was resistant to
infection. A second isolate of the pod mottle virus was
obtained from Zaumeyer and extreme caution was used
to avoid contamination. This isolate also caused the same
reaction on these bean varieties as those collected from
soybeans. It was concluded that these soybean viruses were
the pod mottle virus.
“All soybean varieties tested were susceptible. These
included S 100, Jackson, Ogden, Roanoke, Lee, Acadian,
Palmetto, Laredo, Ralsoy, Illini, Richland, CNS, F.C. 33123,
Mukden and Biloxi.”
Note: This is one of the two first papers to report the
discovery Bean pod mottle virus in soybeans. Address: North
Carolina Agric. Exp. Station, Raleigh, North Carolina.
2261. Johnson, Herbert W.; Means, U.M.; Clark, F.E.
1958. Factors affecting the expression of bacterial induced
chlorosis of soybeans. Agronomy Journal 50(10):571-74.
Oct. [4 ref]
• Summary: “Synopsis: The expression of bacterial-induced
chlorosis in several varieties of soybeans was affected by
the concentration and proportions of major nutrients, by
different sand substrates, and other plant treatments. The

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 1099
most susceptible varieties developed light to severe chlorosis
in all treatments. Less susceptible varieties developed light
to moderate chlorosis in most treatments but appeared to
be completely resistant in others. Two varieties previously
classed as completely resistant developed chlorosis in some
treatments.”
“Materials and methods: Six varieties of soybeans were
grown in sand-nutrient cultures in a shaded greenhouse.
Varieties employed, and their previously reported (3
[Erdman et al. 1957]) susceptibilities to chlorosis in the
presence of selected rhizobia, were as follows: Lee, severely
chlorotic; Clark and Hawkeye, light to moderately chlorotic;
Blackhawk, Harosoy, and CNS, non-chlorotic.” Address: 1,
Research Agronomist; 2. Bacteriologist; 3. Microbiologist.
All: Crops and Soil and Water Conservation Research
Divisions, ARS, USDA, Beltsville, Maryland.
2262. Probst, A.H.; Anthow, K.L. 1958. Lindarin soybean for
north Indiana. Soybean Digest. Oct. p. 7.
• Summary: Lindarin is a new high yielding, high oil,
lodging resistant, early maturing variety that matures about 2
days earlier than Harosoy and 4 days earlier than Hawkeye;
it is also higher in oil content than either of these. Address:
Dep. of Agronomy, Purdue Univ., Indiana.
2263. Johnson, Herbert W. 1958. Registration of soybean
varieties, VI [Chippewa, Clark, Grant, Jackson, Lee,
Norchief]. Agronomy Journal 50(11):690-91. Nov. [11 ref]
• Summary: Gives details on the following soybean
varieties: Chippewa (No. 19), Clark (No. 20), Grant (No.
21), Jackson (No. 22), Lee (No. 23), Norchief (No. 24).
Jackson was released in 1953, cooperatively by 8
southeastern states (Virginia, North Carolina, South Carolina,
Georgia, Florida, Alabama, Mississippi, and Louisiana).
Note 1. Jackson may have been the first soybean
variety named after a Confederate (Southern) Civil War
general–Stonewall Jackson; or it may have been named after
president Andrew Jackson, who was famously tall, just as
the Jackson soybean was notably tall. Stonewall Jackson
was born, died, and buried in Virginia. E.E. Hartwig later
listed Jackson among the soybeans named after Confederate
generals, but at the time of its release its name was arguably
ambiguous (Soybean Digest, Oct. 1954, p. 8).
Lee was released in 1954 cooperatively by 8
southeastern states (including Arkansas). Note 2. Lee was
the second soybean named after a leading Confederate
soldier–Robert E. Lee, commander of the Confederate States
Army. Robert E. Lee was born, died, and buried in Virginia.
Address: Research Agronomist, Crops Research Div., ARS,
and member of the committee on Varietal Standardization
and Registration.
2264. Seed World. 1958. Lindarin–a new soybean variety.
83(12):25. Dec. 19.

• Summary: Best adapted to the northern fourth of Indiana,
Lindarin has been released by Purdue university and will be
available to farmers in 1960.
Lindarin is derived from a cross between Mandarin
and Lincoln. It matures 2 days earlier than Harosoy, 4 days
earlier than Hawkeye, and 3 days later than Blackhawk, and
has outyielded these varieties by 3, 8, and 23% respectively.
Lindarin soybean plants are shorter in height than Harosoy
or Hawkeye and the oil content of the seeds is higher.
It is resistant to downy mildew and frogeye leaf spot,
slightly susceptible to stem canker, and more resistant to
Phytophthora root rot than Harosoy.
2265. Caviness, C.E. 1958. Soybean varieties recently
released for Arkansas. Arkansas Farm Research 7(6):2. Nov/
Dec.
• Summary: “In the past six years, four varieties–Lee,
Dorman, Jackson, and Hood–were released in Arkansas.
More than three-fourths of the state’s acreage was planted to
these new varieties in 1958.” Address: Asst. agronomist.
2266. Institut National pour l’Étude Agronomique du Congo
Belge. 1958. Soyabeans. Rapport Annuel (Bruxelles) 548 p.
Pour l’exercice 1956. See p. 107-09, 387, 419, 504, 509. [84
ref]*
• Summary: At Yangambi, 16 varieties of soybeans were
sorted into maturity groups, but seasonal differences
complicated relative yield assessments (p. 107-09).
At Kiyaka, 3 varieties of K 92, as well as Otootan 70
and 8 Java 3334, yielded more than 1,000 kg/ha in each of 2
consecutive seasons (p. 387).
At Keyberg, SH 034, Yellow 1151, and SH 031 yielded
more than 10,000 kg/ha of green forage (p. 419).
At Rubona, first-season yields were 1,188 to 1,556 kg/
ha, followed by second-season yields of 721 to 1,118 kg/
ha (p. 504), while the best variety, Palmetto, under peasant
conditions yielded 1,498 kg/ha of dried beans in the first
season (p. 509).
2267. Puerta, R.J.; Alonso, M.E. Amelia. 1958. Experiencias
con variedades de soja (1956-7) [Trials with soyabean
varieties (1956-7)]. Anales. Instituto Nacional de
Investigaciones Agronomicas 7(3):539-709. [Spa]*
• Summary: The results are given from many trials
conducted in various regions of Spain to study the adaptation
of soybean varieties. From the average yields of 26 fields in
1956-57, it is concluded that, provided the environment is
suitable, preference should be given to the varieties Harosoy
(average yield 1,688 kg/ha), Clark (1,639 kg/ha), Hawkeye
(1,457 kg/ha), and Lincoln (1,312 kg/ha). Also discusses
the planting dates for different regions of Spain, and oil and
protein contents of the seed of several varieties in Spain and
the USA. Address: Cent. Cerealicult., Madrid.
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2268. Deveza, Manuel Carneiro. 1958. A soja: Sua
importância e possibilidades culturais [The soybean:
Its importance and possibilities for cultivation (in
Mozambique)]. Publicacoes. Serie B: Divulgacao
(Mozambique) No. 10. 21 + [2] p. [9 ref. Por]
• Summary: Contents: Introduction. Trials observing the
vegetative behavior of soybeans. Spacing trials. Trials
concerning time of planting. Comparative production trials.
Trials for fertilizers and soil amendments. Trials inoculating
soybeans with specific bacteria. Laboratory study to
determine the oil and protein content. Cultural instructions:
Climate. Terrain and soils. Preparation of the land for
planting. Planting. Varieties suitable for planting (and their
proper spacing). Weeding and thinning the plants. Irrigation.
Harvesting. Threshing.
The author conducted soybean experiments at the
Umbeluzi Experimental Station for four years (1954-1957),
starting in Jan. 1954. The first seeds were planted on 12
Jan. 1954. The varieties tested during the first 3 years were
Potchefstroom 184, and Mammoth. During late 1956 and
early 1957, Acadian and Seminole were tested. The highest
yield obtained during these 4 years were 1,465 kg/ha from
Acadian, planted on 9 Nov. 1956. Note 1. The source of
these soybeans was probably South Africa, and maybe also
the United States.
Note 2. Umbeluzi is probably in southern Mozambique
near Swaziland, since the Umbeluzi (or Umbelosi) River,
about 120 miles long, flows eastward through Swaziland
and southern Mozambique, into Delagoa Bay, near Maputo.
Address: Eng. Agrónomo, Da Estacao Experimental do
Umbeluzi, Mozambique.
2269. Downs, R.J.; Borthwick, H.A.; Piringer, A.A. 1958.
Comparison of incandescent and fluorescent lamps for
lengthening photoperiods. Proceedings of the American
Society for Horticultural Science 71:568-78. [16 ref]
• Summary: The response of various long-day, short-day,
and indeterminate plants of supplemental light obtained from
unfiltered incandescent or fluorescent lamps were studied.
Biloxi and Agate soybeans produced taller plants under
incandescent than under fluorescent light. Address: U.S. Dep.
of Agriculture, Beltsville, Maryland.
2270. Soybean Digest. 1959. Soybean varieties: The leading
varieties acreagewise in soybean growing states as reported
by state statisticians, crop improvement associations, and
agronomists. Jan. p. 20, 22-23.
• Summary: A large map shows the soybean varieties best
adapted to each soybean growing state. Hawkeye continues
as the leading variety in several of the northern states, with
Harosoy coming up fast. The approximate percentage of total
soybean acreage in various states is a follows:
Illinois: Harosoy 39%, Harosoy 25%, Adams 14%,
Clark 10%, Lincoln 6%, Blackhawk 2%. Iowa: Hawkeye

58%, Blackhawk 18%. Indiana: Hawkeye 43%, Harosoy
31%, Lincoln 10%. Minnesota: Capital. South Dakota:
Blackhawk 27%, Hawkeye 27%, Capital 11%, Chippewa
10%. Arkansas: Lee 50+%, Ogden 12-15%, Dorman 1012%. Nebraska: Hawkeye, Harosoy. Tennessee: Ogden
80+%, Lee 15-20%. South Carolina: Jackson, Lee. North
Carolina: Lee 60%, Ogden 20%, Jackson 10%. Kentucky:
Clark 50%, Wabash 12-15%, Perry 10%. Georgia: CNS 4,
Jackson, CNS 24, JEW 45. Alabama: Ogden 45%, Jackson
30%, Lee 15%. New Jersey: Clark, Lincoln, Hawkeye. Ohio:
Harosoy 40%, Hawkeye 25%, Lincoln 20%, Monroe 3%.
Wisconsin: Chippewa 35%, Blackhawk 20%, Norchief 15%.
North Dakota: Capital 20%, Grant 20%, Norchief 20%,
Comet 10%. Oklahoma: Dorman 30%, Ogden 30%, Lee
15%. Kansas: Clark. Virginia: Ogden, Lee, Dorman.
2271. Probst, A.H.; Luetkemeier, O.W. 1959. How much
cultivation for best soybean results. Soybean Digest. March.
p. 6-8.
• Summary: Editorial introduction: “The Soybean Digest
is privileged to carry three very unusual articles on weed
control in soybeans, based on Purdue University, Iowa State
College and University of Missouri investigations. Two of
the articles follow. The third will appear in April.”
“Although chemical weed control is becoming more
important in soybean production, you should not forget that a
good weed control job can be done and yields increased with
the equipment you have on your farm. Dependable chemical
control of weeds in soybeans is lacking generally except for
the control of grasses. Your rotary hoe and shovel cultivator
are important tools to control weeds and help increase
soybean profits. Use them right and the profits are yours.
That’s what we found at Purdue University when we studied
the effectiveness of the rotary hoe and shovel cultivator over
a 3-year period. We planted 45 to 50 pounds per acre of
Harosoy soybeans in rows 40 inches apart and also 110 to
120 pounds per acre solid (7-inch drill rows) on plowed and
well-prepared, good, dark-colored soil at Lafayette, Indiana.
This is good soybean soil, and like most good soils it is
weedy. We planted June 1 in 1955, May 18 in 1956, and June
5 in 1957, about the same time our neighbors planted. Our
treatments were replicated four times in plots about 300 feet
long and four rows wide in the row experiment and 12 feet
wide in the solid-seeded experiment. With plots of this size
we were able to rotary hoe, cultivate, and combine at speeds
and under conditions like you do on your farm.
“We left some plots uncultivated, some we rotary hoed
only, others we hoed and shovel cultivated, and in one case
we even hand weeded in addition to hoeing and cultivating.
The treatments we used and the results we obtained are
shown in Tables 1 and 2. In each year we had a good soilmoisture supply at planting, and rainfall was generally
abundant and timely through August. September was usually
hot and somewhat dry. In each year we rotary hoed and
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cultivated when we considered it most timely to do a good
job for best weed control.
“In 1955 the predominant weed was barnyard grass,
which was very abundant. In 1956 and 1957 we were
bothered most with smart weeds, ragweeds, pigweeds, and
panic grass (Figures 1, 2 and 3).
“In 1956 and 1957 we harvested all the weeds from
several areas in all plots to determine how many weeds we
had in our soybeans. We were surprised to learn that we
grew over 2 tons (4,006 pounds) of dried weeds per acre in
our 40-inch-row uncultivated soybeans. Even with so many
weeds we averaged over 26 bushels of beans per acre. This
was, however, over 10 bushels per acre less than in the area
where we had very few weeds. We don’t like weeds, but
weedy beans are certainly worth harvesting.
“In 40-inch rows, highest yields and No. 2 market grade
soybeans were obtained when the beans were rotary hoed
twice and shovel cultivated twice (Table 1). These beans
had only 332 pounds of dried weeds per acre, and most
farmers would call them ‘clean.’ Additional rotary hoeing,
cultivating, or hand weeding had essentially no effect on
yield but did produce No. 1 soybeans.
“With one rotary hoeing and one shovel cultivation we
averaged only 1.4 bushels per acre less than for two rotary
hoeings and two shovel cultivations, but we had almost three
times as many weeds (949 pounds per acre) and the beans
graded No. 3.
“The rotary hoe is very effective in reducing weed
populations, but it cannot do the entire job of producing
maximum yield. We dropped from 3,067 pounds of weeds
per acre with two hoeings to 2,362 pounds when we hoed
three times (Figures 1 and 2). When we used the rotary
hoe only, we produced No. 4 beans. Our yields were 3 to 5
bushels lower with hoeing only than when we added one or
two shovel cultivations to our culture.
“In our solid-seeded soybeans (Table 2) rotary hoeing
had little effect in reducing weed population or in increasing
yield in 1956 or 1957. Weeds were not abundant in these
years as you will note in Table 2. In 1955 barnyard grass was
especially bad, and we had a lot of it whether we hoed or not.
With a single hoeing in 1955 yields were increased from 26.8
to 30.3 bushels per acre. The grade was raised also from No.
3 to 2.
“To sum it up, we believe the best culture of row beans
is two timely rotary hoeings plus two shovel cultivations.
This treatment should give the most economical returns
under most conditions and should keep weed populations
near a minimum. Stage of weed and bean growth, and soil
and weather conditions should govern when you do these
jobs. With two hoeings and two shovel cultivations we hoed
about 16 and 22 days after planting and cultivated about 27
and 39 days after planting during the 3-year study.
“In solid seeding a single timely rotary hoeing should
generally give most economical returns.

“When beans become crusted during emergence, the
rotary hoe should be used to break the crust to aid emergence
even if this is not timely for weed control.”
Tables: (1) The effect of cultural weed control on the
yield of dried weeds, percentage of foreign material in the
grain, market grade, and yield of Harosoy soybeans grown in
40-inch rows at Lafayette, Indiana, 1955-1957.
(2) The effect of cultural weed control on the yield of
dried weeds, percentage of foreign material in the grain,
market grade and yield of Harosoy soybeans seeded solid
(7-inch drills) at Lafayette, Indiana, 1955-1957.
Three figures, each of weed growth and each taken
on two dates (about two months apart) contain detailed
captions. Address: Research agronomist, crops research
division, Agricultural Research Service, USDA and associate
prof. of agronomy, Purdue Univ. [West Lafayette, Indiana];
and superintendent of Agronomy farm, Purdue Univ.,
respectively.
2272. Soybean Digest. 1959. Seed directory (Ad). March. p.
38.
• Summary: Soybean seedsmen and seed companies
are listed alphabetically by state (and within each state
alphabetically by city) in the following states: Arkansas,
Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota,
Mississippi, Missouri, Nebraska, North Carolina, Ohio.
For each listing is given the amount and varieties of seed
available, and whether certified, uncertified, or registered.
Most of the entries are for individual farmers. Companies
include: Robert L. Dortch Seed Farms (Scott, Arkansas,
selling Dortchsoy 67A, Dortchsoy 2A, Dortchsoy 31, Lee,
and Jackson). Jacob Hartz Seed Co. (Stuttgart, Arkansas,
selling Jackson, Lee, Ogden, Dorman).
2273. Soybean News (NSCIC). 1959. Recommended
varieties (Map). 10(1):6. April.
• Summary: A large outline map of the eastern United States,
east of about the 103rd meridian west (approximately east
of the western boundaries of North Dakota, South Dakota,
Nebraska, Kansas, Oklahoma, and Texas), is divided into
three horizontal zones. From north to south they are Zone
A, Zone B, and Zone C. On this map are listed the names of
many soybean varieties, showing where (in which states and
in which zone) they are best adapted.
Other states shown on the map (in which soybean
varieties are listed) are Minnesota, Iowa, Missouri, Arkansas,
Louisiana, Michigan, Illinois, Tennessee, Mississippi,
Alabama, Georgia, Michigan, Wisconsin, Illinois, Kentucky,
Indiana, Ohio, New York, Pennsylvania, West Virginia,
Maryland, Delaware, Virginia, North Carolina, South
Carolina, and Florida.
Even southern Ontario province in Canada is listed. It
is on the about the same latitude as Michigan, Wisconsin,
and Minnesota. The soybean varieties listed as suitable for
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southern Ontario (from north to south) are: Acme, Flambeau,
Comet, Capitol, Hardome, Mandarin, Chippewa, Blackhawk,
Harosoy, Hawkeye, and Lincoln.
In the far south, varieties listed as suitable for Florida
(from north to south) are: Lee, Jackson, and Ogden.
2274. Bernard, R.L.; Cartter, J.L. 1959. Steps in developing a
new soybean variety. Soybean Digest. June. p. 24-25.
• Summary: “Soybeans are native to eastern Asia, where
they have been cultivated for over 5,000 years. They were
first introduced into the United States on a large scale about
60 years ago.
“Most early varieties were produced as selections from
these introduced strains. Such varieties as Illini, Dunfield,
Richland, Manchu, Patoka, and the hay types, Wilson and
Virginia, originated in this way.

“The first soybean variety for Illinois developed by
selection following crossing was Chief, selected from the
cross Illini x Manchu and released by the Illinois Agricultural
Experiment Station in 1940. All presently recommended
varieties in Illinois have been selected from crosses.
“First Step: Soybeans are a naturally self-pollinated
crop (less than 1% of the flowers are fertilized with pollen
carried by insects from other plants), and therefore breeding
methods are essentially the same as those used for wheat and
oats.
“The first step in developing an improved variety
is choosing the parents to be used in crossing. The U.S.
Regional Soybean Laboratory, with headquarters located at
the University of Illinois, has a ‘Germ Plasm Bank’ of about
3,000 strains collected mainly from Manchuria, China, and
Japan. Most of these strains are poor in general agronomic
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desirability, but many have some outstanding trait, such as
disease resistance or high oil content, that breeders can use in
crosses to improve soybean strains for commercial growing.
These plant introductions are evaluated and made available
to soybean breeders throughout the country.
“Second Step: The next step is making the actual crosspollination. Before natural pollination occurs, the small
flower bud must be opened and the pollen-bearing stamens
removed with a small pointed pair of forceps. Pollen is
then applied from an open flower of another variety with
which the cross is to be made. Many such pollinations are
not successful, but under good conditions about one seed is
obtained for every two or three hand pollinations.
“Sometimes backcrossing is done in cases where it is
desired to transfer such traits as disease resistance or seed
coat color, which are simply inherited and easily evaluated,
to an otherwise excellent variety. The variety is crossed to
any strain with the desired trait, the plant that is produced is
‘back-crossed’ to the variety, and this process is repeated for
several generations.
“Final Step: The final step in producing a new variety
is testing, selecting, and retesting the many different strains
obtained from each cross. In the second generation (F2)
following crossing, individual plants of the segregating
population are selected for such traits as disease resistance,
seed color, and resistance to lodging and shattering. These
plants are classified into maturity groups, and the progeny
of each plant is planted in a row at a location suitable for its
maturity.
“In the F3 generation and again in the F4, the best
appearing plants from the best appearing rows are selected.
Strains from F3 or F4 plants are usually sufficiently uniform
for preliminary yield testing in replicated plots at several
locations in the state.
“In addition to agronomic evaluation, chemical
evaluation is carried on concurrently so that high-yielding
lines have also been evaluated from protein and oil content
and other characteristics that make the variety valuable to
industry.
“After a year or two of testing and possible reselection,
the best strains are entered in regional preliminary tests
and grown at one or two locations in several states to more
thoroughly evaluate their potential performance.
“The best strains from the preliminary tests are entered
in the regional uniform tests, which are grown at 15 to 25
locations throughout the soybean belt.
“These tests show the reaction of the strains to diverse
soil, fertility, and cultural conditions, and their resistance to
lodging and shattering under widely different rainfall and
drought conditions. Detailed information is also obtained
on resistance to diseases occurring in the various sections of
the country. Testing over a wide geographical range makes it
possible to select strains with wide areas of adaptation, and
the relative potential performance of strains in any one area

can be estimated in a shorter time.
“Recommended Varieties: Strains that perform best
under the varied conditions imposed by the uniform tests
are considered for simultaneous increase and release by
interested state experiment stations. Strains are frequently
in as many as 100 tests over 3 to 6 years before being
recommended to farmers. All presently recommended
soybean varieties in Illinois have undergone this method of
evaluation prior to their recommendation. A report of the
performance of these recommended varieties appears in
Illinois Agricultural Experiment Station Circular 760.
“The table [in the circular], based on data from the
Cooperative Crop Reporting Service, shows the percentage
of the total soybean acreage in Illinois that each soybean
variety occupies. Lincoln was released in 1944 and, partly
because of its higher yield and superior lodging resistance,
rapidly replaced other varieties of comparable maturity. Now
Lincoln has been largely replaced by superior varieties more
recently released.
“No new variety is released for commercial production
unless it has been proved, through extensive testing, to be
superior in one or more characters to existing varieties it
is designed to replace. It takes about 10 years to produce a
soybean variety from the initial cross to the time it is made
available to farmers.
“Variety development has made possible the
establishment and rapid expansion of the soybean as a
grain crop in the Midwest. Present breeding work will aid
in further expanding the crop by increasing production
efficiency and reducing the threat of new diseases.”
A photo shows “U.S. Regional Soybean Laboratory test
plots.” Address: Research Agronomists, ARS, USDA.
2275. Davis, R.N. 1959. The soyabean deserves to be grown.
Indian Farming 9(3):35, 37, 38. June. Series 2.
• Summary: Contents: Introduction. Food value. Many uses
(soyabean flour, milk, and sauce). Dependable crop. Yeotmal
trials. Nine [maturity] groups. Soyabean vs. groundnut.
Trials with 28 varieties of soyabeans were conducted at
Yeotmal, Vidarbha, in eastern Maharashtra state in central
India, from 1953 to 1958, under the direction of Dr. Jackson
Cartter of the University of Illinois. Of the 28 varieties, 23
were from the USA and 5 were from India. He also sent
soyabean inoculum.
A table shows the results of the trials. Five columns
show variety name, number of years raised, seed spacing in
rows (in inches), percentage of germination, average yield
per acre in maunds (1 maund = 37.3242 kg). The best yields
by far came from Mamotan (24.19), followed by Acadian
(19.31) Improved Pelican (16.32), and Biloxi (16.50).
2276. Budisic, Marko. 1959. Pitanje sorti soje u Slavoniji
[Varietal tests with soybeans in Slavonia]. Savremena
Poljoprivreda (Contemporary Agriculture) 7(9):690-95.
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Sept. [Scr; eng]
• Summary: Soybean varietal experiments conducted from
1954 to 1958 showed that the best varieties are DicksmanGruengelbe, Manchu-Hudson, and Manchu-Visconsin.
Note: Croatia is shaped like a large letter “C.” Slavonia
is located in the upper right portion of the “C,” between
the Sava River on the south, the Drava River on the north,
and the Danube River on the east. It formed the eastern part
of the former Croatia and Slavonia crownland, established
in about 1849. Address: Ing., Zavod za unapredenje
poljoprivredne [Inst. for Agricultural Advancement], Osijek,
Yugoslavia.
2277. Hildebrand, A.A. 1959. A root and stalk rot of
soybeans caused by Phytophthora megasperma Drechsler
var. sojae var. nov. Canadian J. of Botany 37(5):927-57.
Sept. [26 ref]
• Summary: “Introduction: On July 4, 1954, the writer was
summoned to view a field of soybeans in which the stand
was strikingly reduced by a wilting and dying of plants that
apparently had been continuous since the early seedling
stage. Numerous gaps in the rows indicated also that
seedlings had failed to emerge. In ensuing weeks reports of
similar situations, and an unprecedented number of diseased
specimens, were received from all over the soybean-growing
area of southwestern Ontario. From the additional evidence
of surveys, it was obvious not only that a new stalk and
root disease of soybeans was widely prevalent but also that
the newly introduced variety, Harosoy, was most seriously
implicated.”
“Abstract: Since 1954, a destructive root and stalk
rot of soybeans, identical with one reported from several
of the soybean-growing areas in the United States, has
been prevalent in southwestern Ontario. It is proposed that
Phytophthora megasperma Drechsler var. sojae nov. var.
replace P. cactorum (Lib. and Cohn) Schroet., and P. sojae
Kaufmann and Gerdemann, as the more correct taxonomic
designation of the causal fungus. P. megasperma var.
sojae comprises strains which though indistinguishable
morphologically, differ physiologically and pathologically.
Artificial inoculation of varieties and of breeding lines
and selections of soybeans with the causal fungus, chiefly
by the highly reliable toothpick method, indicated two
well-defined types of disease reaction, resistance and
susceptibility. Harosoy, the variety which currently is grown
most extensively in Ontario, is highly susceptible to the
disease. Pathogenicity trials involving many possible wild
and cultivated hosts emphasized the marked specificity of
P. megasperma var. sojae to Glycine max L. Merrill. The
soybean. Phytophthora, having been called P. cactorum and
thereby associated nomenclaturally with a representative of
that species causing a root rot of sweet clover in Ontario, was
found to be quite different from the sweet clover pathogen.”
Address: Research Station, Research Branch, Canada Dep. of

Agriculture, Harrow, Ontario.
2278. Smith, Allan K. 1959. Research on the increasing use
of U.S. soybeans in Japan. Soybean Digest. Sept. p. 62-65.
• Summary: “In 1956 the American Soybean Association
in collaboration with the Foreign Agricultural Service
of the U.S. Department of Agriculture started a market
development program on soybeans in Japan.”
Late in 1957 Dr. Smith “spent 2 months in Japan
studying the products and processes where U.S. soybeans are
competing with Japanese and communist Chinese beans.”
He found that the traditional foods of Japan are processed
from whole soybeans, whereas in the USA the use of whole
soybeans has, until recently, “received no commercial
recognition for food, feed, or industrial application. Also the
traditional food processors of Japan value the protein more
highly than the oil which is the reverse of the emphasis in
this country.”
The results of Dr. Smith’s investigations were published
in April 1958 under the title “Use of United States soybeans
in Japan.” “The problems raised by the Japanese are briefly
summarized as follows: 1–Composition: It was generally
stated that Japanese soybeans are higher in protein than our
soybeans. 2–U.S. soybeans are slower to absorb water than
Japanese beans and absorb water unevenly. 3–Our soybeans
cook unevenly and consequently they may not support
uniform fermentation. 4–Products from U.S. soybeans are
darker in color than those made from Japanese soybeans. 5–
Food products from U.S. beans do not have as good a flavor
as from Japanese soybeans. 6–The Japanese do not like the
amount of foreign matter, split and broken beans, and other
crop material in U.S. soybeans.
Following Dr. Smith’s investigation in Japan, a research
project was initiated at the Northern Regional Research
Laboratory in Peoria, Illinois. The immediate objectives of
the project are: 1–To investigate the reported differences
between U.S. and Japanese soybeans and to evaluate their
significance. 2–To compare approximately 30 U.S. and
6 Japanese soybean varieties in miso and tofu, two most
important Japanese foods, and to determine which U.S.
varieties are suitable for making these foods. 3–To study the
processing methods used by the Japanese and to modify their
processes for better adaption [adaptation] of our soybeans to
their use...
“Two Japanese scientists, Tokuji Watanabe and Kazuo
Shibasaki, accepted invitations to come to the Northern
Laboratory to work on these projects.”
In the 9 months that Dr. Shibasaki and Mr. Watanabe
spent at the NRRL they made progress on all the 6 problems
listed, though the project is still underway. They found two
U.S. soybean varieties, Jackson and Lee, that make tofu
very similar to that made from Japanese soybeans. Other
promising varieties are Blackhawk, Comet, Dorman, Ottawa,
Mandarin, and Acme.
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“Composition: It was reported, and generally assumed
to be true, that Japanese soybeans were higher in protein
and lower in oil than U.S. soybeans. We have accumulated
data (all on a moisture-free basis) to determine whether this
report is true. Table 1 shows the protein and oil content of
eight Japanese soybean varieties grown in various parts of
Japan during 1957 or 1958. The name often indicates the
area grown: Aomori, Hokkaido Akita, Kumamoto, Miyagi,
Nagano, Hagi-Dani, Hokuho, and White Hilum Iwate. These
8 Japanese varieties contained an average of 40.5% protein
and 17.2% oil in 1957 and 42.3% protein and 16.8% oil in
1959.
Table 2 shows the protein and oil content of 15 U.S. [and
Canadian] soybean varieties grown in various parts of the
USA during 1956, 1957 or 1958: Acme, Adams, Blackhawk,
Chippewa, Clark, Comet-1, Comet-2, Dorman, Dortchsoy,
Harosoy, Hawkeye, Jackson, Lee, Lincoln, and Norchief.
These 15 U.S. varieties contained, on average, 41.8% protein
in 1956, 40.1% in 1957, and 40.7% protein and 20.2% oil in
1958. Comparing these two tables, Dr. Smith concludes that
U.S. and Japanese soybeans contain about the same amount
of protein, but that U.S. field-type soybeans contain about
3.7% more oil than Japanese soybeans.
Table 3 shows the maturity group, protein and
oil content, and weight in grams of 100 seeds for 33
recommended U.S. and Canadian varieties. This data is
based on Cooperative Uniform Soybean Tests. These 33
varieties are grown in all the major soybean growing areas
of the USA; Groups 00 to IV inclusive are grown in the
North Central States, approximately north of Cairo, Illinois,
to northern Minnesota; groups V to VIII inclusive are
grown south of Cairo. The 33 varieties, sorted by ascending
maturity group, and within each group alphabetically by
varietal name are: Acme (00, Canadian), Crest, Flambeau,
Capital (0), Comet, Grant, Mandarin, Norchief, Blackhawk
(I), Chippewa, Adams (II), Harosoy, Hawkeye, Lindarin,
Ford (III), Lincoln, Shelby, Clark (IV), Perry, Scott, Wabash,
Dorman (V), Dortchsoy, S-100, Hood (VI), Ogden, CNS4 (VII), Jackson, Lee, Bienville (VIII), Improved Pelican,
J.E.W. 45 [Wannamaker], and Yelanda. This table shows that
the oil content increases slightly as one moves from north to
south
Smith then discusses garden- or vegetable-type
soybeans. “U.S. vegetable soybeans: There is no clear
definition for distinguishing the field-type from the gardentype beans. The distinctive features of the garden beans are
in their superiority in flavor, texture, and ease of cooking–
properties that make them preferred for food use... Most of
our so-called vegetable-type soybeans we are growing in this
country are Japanese garden varieties that came directly from
that country; the Kim and Kanrich were developed in this
country. Serious disadvantages of garden-type beans which
restrict production are the tendency to shatter from the pods
when ripe and the consequent large loss with mechanical

harvesting... the yields of some varieties are also lower than
for field beans. It has been stated frequently that the gardentype bean is higher in protein and lower in oil than the field
type.
Table 4 shows the protein, oil, weight of 100 seeds
in grams and hilum color for 14 “garden-type soybeans”
on a dry basis. The source of the data for all the varieties
except Kanrich, Kim, and Easycook is the University of
Illinois Bulletin 453 by J.W. Lloyd and W.L. Burlison 1939
[“Eighteen varieties of edible soybeans: Their adaptability,
acceptability, culture and characteristics”]. “For these data
the protein values are no higher than for present-day field
types and the oil values are only 0.77% lower” than typical
field types soybeans shown in table 3. The weight in grams
of 100 seeds, in descending order of seed weight and size,
is as follows: Hokkaido 31.9, Funk Delicious 31.7, Willomi
31.1, Jogun 29.9, Emperor 29.7, Giant Green 29.4, Kim 28.7,
Imperial 28.4, Kanrich 27.3, Fuji 25.9, Illington 25.9, Higan
23.4, Bansei 21.2, and Easycook 16.2.
Conclusion: It “appears that claims for high protein
values for garden type soybeans may be exaggerated.” A
portrait photo shows A.K. Smith.
Note: This is the earliest English-language document
seen (June 2020) that contains the term “garden-type
soybeans” or “vegetable-type soybeans.” The two terms are
used as synonyms. Address: Northern Regional Research
Lab., Peoria, Illinois.
2279. Myers, Frank K. 1959. Calhoun County farmer blazes
trail for soybeans: Responsible for majority of area seed.
Times and Democrat (Orangeburg, South Carolina). Dec. 6.
p. 3B.
• Summary: The trailblazer is private soybean breeder John
E. Wannamaker of St. Matthews, South Carolina. The date
on this article is difficult to read. It was definitely a Sunday
in December, probably December 6. The year appears to
be 1959, and is probably during the 1950s. Note: John
Wannamaker lived 1888 to 1965.
“In the early 1940s, the soybean was comparatively
unknown in Calhoun County. Today, soybeans are the
county’s major crop as far as acreage is concerned and
agriculturalists credit one man with making it both profitable
and popular.
“That man is John E. Wannamaker, an individual with
great determination and singleness of purpose, who has, after
meticulous and patient experimentation, been responsible for
producing by far the majority of the seed used throughout
South Carolina’s Coastal Plain and in other states, also.”
Soybeans are also a major crop in neighboring
Orangeburg County. Planters in both counties once depended
solely upon cotton for their cash crop.
“Strangely enough, the development of a profitable and
satisfactory soybean was born of the depression years in the
early 1930s. Wannamaker had first planted the oil-carrying
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bean back in 1922 when he tried out a variety known as the
‘Mammoth Yellow.’ His failure was outstanding.
“The reason was that the soybeans at that time had one
great shortcoming–the pods shattered. Today, no farmer
will plant soybeans unless they are of a shatter-resistant
strain. And the development of the shatter-resistant beans is
attributed, in this area at least, to Wannamaker alone.
“The combine is the answer to the soybean harvesting
problem, but to successfully harvest them, the beans must be
in the pod when the plants meet the cutters.”
In 1932 Wannamaker got interested in the development
of a shatter-resistant strain of soybeans–inspired by the
success of his friend, O.H. Weinges. Farmers were hit hard
by the depression, and the soybean looked like it could help
them. So Wannamaker started with the Otootan variety.
Though it shattered badly, its hay was widely sought by
dairymen and the venture was moderately successful.
In the late 1930s, while inspecting a field of Clemson
variety soybeans, Wannamaker noticed one plant that showed
no signs of having shattered. He saved the seed, planted it
the next year, and noticed that about half the plants failed to
shatter. “Again he used selective planting and found that his
results were so stabilized that he was able to offer the seed to
other farmers with a certainty that their plants, too, would not
shatter. He named this strain the ‘CNS’ and popular usage
has dubbed it the ‘Clemson Non-Shattering’ bean although
Wannamaker says that the strain now has its own identity.
“His interest in developing new strains was whetted by
his success and since then he has carried on a program of
continual experimentation to adapt and perfect even better
strains.
“Today on his fertile farm about a mile from St.
Matthews on State Highway No. 6, he has a test plot on
which 18 different strains were grown during the past season.
His most promising strain he has named the ‘JEW-45’, but
he has others such as a cross between Coker’s Yelnando and
Roanoke, the Jackson, Lee and numerous others identified
only by numbers.”
And so one experiment follows another until
Wannamaker is sure that a strain is stabilized and there will
be no throwbacks. He is working to find a soybean strain that
will have the highest yield, be the most shatter-resistant, will
weather best, which has a heavy distribution of pods high on
the stalk for that the combine can get all of the crop, which
does not ‘lodge’ (lean toward the ground from the weight of
its pods or from wind pressure), which has a good maturity
date after planting following a grain crop, and which has the
highest oil content.”
In Calhoun County, soybeans typically contain about
19% oil, but Wannamaker has developed several strains that
contain more than 21%. Average yield in the county is 20-25
bushels per acre, but some of Wannamaker’s strains average
nearer 30 bushels per acre. “He discounts claims of some
farmers who say they have netted up to 70 bushels an acre

with his strains.” Wannamaker’s strains are in maturity group
8, which is late, so they can be planted successfully after a
first crop of grain and still mature before the first frost.
“Orders for Wannamaker’s seed come from all parts of
the Southeast. They are processed at his home and mailed
direct to the purchaser. Generally the demand exceeds the
supply, but for the last few years there have been some beans
left over which are sold to the oil companies.”
“’I used to advertise some in farm magazines and in
other publications and used to sell all of my seed each year,’
he said. ‘Haven’t done much advertising the last few years.
Guess that’s why I have seed left over.’
“He estimates that during a good year he will sell about
4,000 bushels of seed, while sometimes the sale will drop to
about 2,000 bushels.”
Wannamaker’s “interests are heart and soul in the
development of a better and better and better plant. His
friends and neighbors in Calhoun County don’t believe he’ll
ever be satisfied. They believe he will keep on working and
experimenting ever seeking perfection. They don’t believe
he’ll ever find it. His sights are aimed too high, they say. No
matter how perfect a plant he develops, he will continue,
through his lifetime, to seek a way to make it even better.”
Large photos show: (1) John E. Wannamaker standing
in a field of mature soybeans, inspecting an experimental
row. (2) W.E. Smith II using a combine pulled by a tractor to
harvest some Wannamaker type soybeans.
2280. Boletin de Divulgacion (Bogota, Colombia). 1959. La
soya [Soyabeans]. No. 18-19. p. 14-16. [Spa]*
• Summary: Soybeans appear to have the potential to
become an important crop in the cotton-growing area of
Colombia, especially in the Cauca Valley, where they could
be introduced into the crop rotations. Preliminary results
from varietal trials are summarized. The variety Pelícano
showed good adaptation and yielded 1,529 kg/ha of seed.
Wabash is considered suitable for green manure only and
Otootan for fodder.
2281. Buenning, Erwin. 1959. Physiological mechanism
and biological importance of the endogenous diurnal
periodicity in plants and animals. In: R.B. Withrow, ed.
1959. Photoperiodism and Related Phenomena in Plants and
Animals. xvii + 903 p. See p. 507-35. [50+* ref]
• Summary: A graph (p. 526) concerns the Biloxi soybean;
it shows the effects of light breaks (30 min) given at various
intervals during the long dark period, and the effect of these
light breaks on flower formation. So soybean plants contain
physiological clocks with which to measure time. Address:
Dep. of Botany, Univ. of Tuebingen, Germany.
2282. Canterbury Agricultural College. 1959. Soya
bean trials (I.D. Blair and Miss A. Bennett). Canterbury
Agricultural College, Annual Review (Lincoln, New
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Zealand). p. 70-72. For the year ending 30th June 1959.
• Summary: “By arrangement with the Field Crop
Committee (D.S.I.R.) it was decided to make a re-appraisal
of the possibility of growing the soya bean under New
Zealand conditions. An unfavourable report was made on
this crop 20 years ago (M.A. Black. 1939. “Soya beans.”
New Zealand J. of Science and Technology 21(1A):46a60a. June), but it is believed that the availability now
of new varieties developed for New Zealand latitudes
could alter the prospect. In addition, the factor of seed
inoculation using strains of Rhizobium japonicum could also
be important. Two field trials were conducted, one at the
Canterbury Agricultural College, and an identical one at the
Rukuhia Soil Research Station, Hamilton (Department of
Agriculture).
The seed of 9 varieties was obtained from Iowa and
Minnesota, USA: Capitol, Chippewa, Norchief, Grant,
Harosoy, Lincoln, Hawkeye, Black Hawk, Adams. Under
dry conditions and relatively low soil fertility, yields ranged
from 21.6 to 35.7 bushels/acre. Further studies are planned,
with special attention to inoculation with rhizobia bacteria.
Address: Dep. of Agricultural Microbiology.
2283. Cavanagh, Helen M. 1959. The miracle bean
(Document part). In: Helen M. Cavanagh. 1959. Seed, Soil
and Science: The Story of Eugene D. Funk. Chicago, Illinois:
Lakeside Press, R.R. Donnelley & Sons Co. xii + 544 p. See
p. 349-77, 503-05 (Notes). Chap. 26. 22 cm. [92 endnotes]
• Summary: This chapter is about Funk Bros.’s work with
soybeans. “As part of its field seed business, Funk Bros. sold
soybeans for feed purposes as early as 1903... Eugene was
among the early advocates of increased planting of soybeans
in the early nineteen twenties... Eugene Funk watched with
growing attention a mill operated by George Brett and I.C.
Bradley at Chicago Heights, Illinois. This mill processed
soybeans in 1919 with an expeller plant... Through the efforts
of Otto Eisenschiml of Chicago four tanks of oil produced in
1921 were sold...
“E.D. Funk, Sr. described the coming of the soybean to
the farming system of corn, oats, wheat and clover rotations
in the Central Corn Belt as follows: ‘Once in a life time! Yes,
only once in the annals of crop production has our agronomy
experienced anything like the Soybean... Oats fell in acreage
before it. Corn and wheat were challenged as cash income
crops. Even in the realm of soil building, it threatened
established legumes.’ At Funk Farms acreages were turned
over to producing seed to meet the demand. Over 2,000
bushels of their crop were hand picked in 1921 to obtain
every possible pound of pure merchantable beans.”
In 1924 Gene Funk, Sr., established a soybean
processing plant in Bloomington. It started in the fall of that
year, with two expellers and a capacity of 300-350 bushels
per day. During its first year, the plant operated for about
5 months and processed approximately 20,000 bushels of

soybeans. The company showed a profit in 1925, following a
loss during the first year. By 1929 the plant had a capacity of
800 bushels/day. I.C. Bradley came to the Funks as manager
of their soybean mill.
Concerning the origins of the Peoria Plan (p. 352): “A
second step in the expansion of soybean production was
possible because of leadership in central Illinois. There was
a need for meal on the part of the Grange League Federation
organization of New York. The acquaintanceship of H.G.
Atwood of American Milling Company of Peoria with James
A. McConnell of G.L.F. on the one hand and with Funk
Bros. of Bloomington on the other, facilitated a discussion
of the problem. I.C. Bradley stated that he and Eugene Funk
interested Atwood in an idea sometimes attributed originally
to American Milling Company. It is fair to say that Funk
and Bradley did as much to initiate the introduction of a
guaranteed price as anyone. Without Eugene Funk’s initiative
and knowledge of agricultural conditions a combination of
cooperative leadership might not have resulted. H.H. Miller
also provided able guidance for this program. It is also fair
to say that without Atwood and McConnell the plan would
not have succeeded. The American Milling Company placed
in operation an unused factory in Peoria where I.C. Bradley
helped to install machinery to remove oil and grind soybean
cake into meal. The decision of G.L.F. to buy meal for the
New York Milkshed created a wide market. A guaranteed
price of $1.35 per bushel was offered up to a total of a
million bushels in 1928 to 1,500 Illinois farmers for beans
by Funk Bros. of Bloomington, by the American Milling
Company of Peoria and by Cooperative G.L.F. Incorporated.
The G.L.F. Shareholder (Jan. 1929, p. 27) stated that their
organization realized that prospective supplies would be
inadequate, and knew that a protein shortage would be costly
to G.L.F. patrons. They, therefore, entered he agreement to
secure a supply of protein with the dairy feed market as its
primary outlet. The source was the farms of Illinois and the
product was soybeans. The Illinois College of Agriculture,
the Farm Bureau and the Prairie Farmer cooperated.
“The final decision regarding the guarantee for the 1928
crop was made at a meeting in Urbana of fifteen county farm
advisors, representatives of Funk Bros. and of the American
Milling Company. A committee of three was named to draw
up the agreements. I.C. Bradley commented many years
later:
“’We solicited the aid of the late Mr. H.G. Atwood,
President of American Milling Co., at that time, which
later became Allied Mills, Inc. His first reaction was in this
response... “The farmers are our customers. His stock needs
protein. He should produce it.” That was the “Spark Plus” for
the beginning of a new and great industry. He said we will
take all of the meal your plant can produce.’”
Note: Endnote #22 (p. 519) states that the American
Milling Co. received signed contracts for 32,000 acres by
May 1, 1928 and 50,000 acres by October, 1928.
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“A.E. Wand of Staley’s attended the Urbana meeting.
He left with word that he would urge them to join but he
apparently was not instrumental in gaining this action.
However, Staley continued to provide a market for beans and
was increasingly interested in the development of this crop.
“The million bushel limit in 1928 was considered
adequate. Only one-half that amount was offered to mills in
the area during the previous season. The 1927 U.S.A. crop
was 2,288,000 bushels. About three-fourths of this amount
was used for feed and for purposes other than for milling.
The guaranteed price in 1928 of $1.35 per bushel was for
No. 2 grade beans and was considered satisfactory by the
farmers. Under the agreement, if the farmer negotiated to
grow beans he was not compelled to ship to either of the
participating companies if others offered higher prices.
Agreements for 1928 in order to stimulate production were
made in terms of acres instead of bushels. [Endnote #25 (p.
519): “Contracting mills received contract and non contract
beans on the same basis. Contract buyers were compelled
to take nearly 40 per cent more beans than intended.”]
Strictly speaking, this announcement was a guarantee, not
a contract.” J.A. Waring, who came to work for Funk Bros.
in 1927 after many years experience in the grain business,
handled the paper and contracts for the program in 1928
from the office of Funk Bros. He recalled (Jan. 1956) that
most of the contracts of the three companies were mailed
from the Funk office.
“The legume project of the University of Illinois
during the season 1928 placed its chief emphasis on the
soybean. This program was composed of two parts: (1) To
standardize better adapted varieties through publicity and
field demonstration; (2) To assist in supplying a satisfactory
market for surplus seed and for beans of lower quality.”
The three companies who used nearly all of the crop
were interested for different reasons: (1) Funk Bros. for
production of oil and meal from soybeans; (2) The American
Milling Company for production of soybean meal and; (3)
The G.L.F. Exchange as the largest buyer of soybean meal
in the United States. Deliveries reached 650,000 bushels in
Peoria and 350,000 at Funk Bros. in December when the
million bushels were received.
“Better varieties of beans were used: Manchu, a good
yielder with a high oil content and the Illini which stood
better than other varieties. Grading also was important.
Probably 90 percent of the farmers were satisfied with the
agreement.”
“The manufacturers were equally pleased.”
This chapter also notes: “A new wooden elevator with
a capacity of 40,000 bushels was constructed by Funk Bros.
near the warehouse during the fall of 1928. On the morning
of March 12, 1929 with the elevator about two-thirds
full, fire destroyed the structure. Some [soy] beans were
destroyed, and many more were water soaked. Arrangements
were made with Allied Mills of Peoria to dry the beans...

Fortunately the full amount of the insurance was paid. This
was indeed a disheartening moment in the development of
the soybean business at Funk Bros. Decision to proceed
with the construction of a concrete elevator of 140,000
bushel capacity followed almost immediately” (p. 360-61)
(Continued). Address: Bloomington, Illinois.
2284. Cavanagh, Helen M. 1959. The miracle bean
(Document part II). In: Helen M. Cavanagh. 1959. Seed, Soil
and Science: The Story of Eugene D. Funk. Chicago, Illinois:
Lakeside Press, R.R. Donnelley & Sons Co. xii + 544 p. See
p. 349-77, 503-05 (Notes). Chap. 26. 22 cm. [92 endnotes]
• Summary: (Continued): Also discusses: I.C. Bradley,
who became manager of the Funk Mill at Taylorville (p.
361). “A new venture in soybean marketing occurred when
the formation of a cooperative became a reality. When
the directors of the newly formed Soybean Marketing
Association held their first meeting December 7, 1929, John
Armstrong invited Eugene D. Funk, Sr., Messrs. Legge,
Atwood, [H.W.] McMillen, Heidrich and Eisenschiml to be
present” (p. 361).
Soybean standards, announced by the USDA in 1925 (p.
362). The National Soybean Oil Manufacturers Association,
which held its organizational meeting on 21 May 1930 (p.
362-63).
“The contract for processing was in the form of a
letter dated October 23, 1931 signed by D.W. McMillen,
president of Allied Mills and cosigned for Funk Bros. by
H.H. Miller and I.C. Bradley, Allied Mills, Inc., agreed to
purchase soybeans to be placed in store at Bloomington and
Taylorville and other points to remain the property of Allied
Mills. This agreement was the basis for incorporation of
Soya Products. Funk Bros. were authorized to process their
beans at Bloomington and Taylorville into oil and meal and
receive from Soya Products the actual cost for processing not
to exceed $5.00 per ton of beans processed. The oil and meal
were to be sold by Allied Mills and shipped by Funk Bros. at
their direction. The proceeds from the sale were the property
of Soya Products. Profits were to be shared on a fifty-fifty
basis. Allied Mills reserved right of supervision of process
and access to records.”
“The board of directors for Soya Products, the company
formed to handle this transaction, was composed of Eugene
D. Funk, Jr., and from Allied Mills Henry Egly, president
of Soya Products, Roy Craig, Vice president, Harold Buist,
secretary, and Jack Quinlan. Mr. Quinlan recalled that he
never worked with an organization more sincere than Funk
Bros. Seed Co., in its efforts to establish and maintain good
relations within the industry. Mr. Funk, Sr. would often
remark, ‘But he is a grand old fellow and an old customer’ of
someone he knew. This unselfish attitude in merchandising
was marked in the program of E.D. Funk, Sr. That desire for
the last ten cents was not always uppermost in his thinking.
“The formation of Soya Products enabled Funk Bros.
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and Allied Mills to cooperate in buying soybeans as well as
processing and selling oil meal and soybean oil. The friendly
relations between the two companies was thus continued.
The agreement proved to be mutually advantageous and
gave to Eugene D. Funk, Jr. an opportunity to increase his
knowledge of expanding soybean operations” (p. 367).
I.F. Laucks Inc., which used soybean flour to produce
a waterproof glue (p. 368). Dr. W.L. Burlison (p. 369,
373). Early use of soybean meal in mixed feeds (p. 370).
The big 1936 Farm Chemurgic Council meeting in Detroit
and Dearborn, Michigan; Eugene Funk, Sr. spoke (p. 370).
Henry Ford’s work with soybeans (p. 370). E.D. Funk, Jr. is
chairman of the Edible Soybean Committee of the National
Soybean Processors Association from 1939-1947 (p. 37273). Dr. Earl Sieveking of Funk Bros. develops “edible
soybeans,” especially Funk’s Delicious (p. 373). Other
popular varieties of “vegetable soybeans” were Giant Green,
Bansei, and Hokkaido (p. 373-74). Expansion of the Funk
Bros. soybean processing plant; capacity reached 4,350
bushels/day in 1944 (p. 374-75). Acquisition of new French
solvent extractor, which begins operation in Jan. 1952 (p.
375-76). The largest users of Funk’s soybean meal included
Ralston Purina, Allied Mills, Arcady Farms, and Hales and
Hunter. Major buyers of Funk’s crude or unrefined soybean
oil included Procter & Gamble, Lever Bros., Glidden, Swift
& Co., and Anderson-Clayton (p. 377).
This chapter concludes: “The decision by Funk Bros. to
install the soybean mill in 1924 gave greater diversification
to the seed business. It is an interesting fact in agricultural
history that the sudden rise of the soybean to prominence
as a cash crop in the 1920’s and 1930’s paralleled the
spectacular advancement in hybrid corn. Eugene D. Funk
was a recognized leader in the expanding development of
both crops essential to the well being of many Americans.
Again Gene Funk led in an effort to better conditions for the
farmers in the Corn Belt.” (p. 374-75).
Photos show: (1) Eugene D. Funk, wearing a cowboy
hat and necktie, standing tall by tall corn (opposite the title
page). (2) Aerial view of the Funk Bros. Seed Co., and side
view of the Research Center, both Bloomington, Illinois (p.
324). Address: Bloomington, Illinois.
2285. Downs, R.J. 1959. Photocontrol of vegetative growth.
In: Robert B. Withrow, ed. 1959. Photoperiodism and
Related Phenomena in Plants and Animals: Proceedings
of the Conference on Photoperiodism. Washington, DC:
American Assoc. for the Advancement of Science. xvii + 903
p. See p. 129-35. [8 ref]
• Summary: Herbaceous plants, such as the soybean (Biloxi
and Agate varieties), are able to make elongative growth
over a wider range of photoperiods than many woody
plants. Soybeans produced longer internodes when the
plants entered the dark period with the pigment system
predominantly in the red-absorbing form; that is under

incandescent supplemental light.
Table 2 shows the effect of photoperiod length and kind
of supplemental light on growth of tomato and soybean
plants. The two photoperiods are 12 hours and 16 hours.
The two types of light are incandescent and fluorescent. For
each soybean variety is given the number of nodes and the
stem length. Address: Agricultural Research Service, USDA,
Beltsville, Maryland.
2286. FAO (Food and Agricultural Organization of the
United Nations), Plant Production. 1959. Tabulated
information on tropical and subtropical grain legumes.
Rome, Italy: FAO. xiv + 367 p. 28 x 21 cm.
• Summary: This publication was compiled from the replies
of questionnaires submitted to agricultural stations, or
other organizations, in tropical and subtropical countries.
Information is given on morphology and habit, uses, yield,
and quality of grain and/or forage. Among the many species
considered are soybeans, peanuts, winged beans, and
bambarra groundnuts (Voandzeia subterranea). An appendix
gives the geographical location of the contributing stations
and countries, together with data on local temperature,
precipitation and soil type. This work is in English, only, but
French and Spanish equivalents of the headings are given.
Page vii shows the various countries from which
information on the cultivated soybean was collected. At least
one page is devoted to the soybean in each of these countries,
as follows:
(1) Angola (p. 90). Local name: Soja Preta. Station
submitting information: Estacao Agricola Central, Vila
Salasar. Seed yield: 1,400 kg/ha. Uses: Green manure,
human consumption, livestock feed, oil extraction. Angola
#2 (p. 107). Station submitting: Estacao de Melhoramento de
Plantas, Nova Lisboa for variety Medium Yellow. Seed yield:
500–2,500 kg/ha. Uses: Human consumption, livestock feed,
oil extraction.
(2) Belgian Congo (p. 91). Station submitting:
I.N.E.A.C. Station, Gandajika. Seed yield: 260-850 kg/ha.
Use: Human consumption.
(3) Jamaica (p. 92). Station submitting: Department of
Agriculture, Kingston. Seed yield: 1,080 kg/ha. Uses: Green
manure, human consumption, livestock feed.
(4) Puerto Rico (p. 93). Local names: Habichuela Soya,
Haba Soya. Station submitting: U.S. Federal Agricultural
Experiment Station, Mayaguez. Seed yield: 1,620–2,160 kg/
ha. Uses: Green manure, human consumption, livestock feed,
oil extraction.
(5) Southern Rhodesia (p. 94). Station submitting:
Agricultural Experiment Station, Salisbury. Seed yield: 1,500
kg/ha. Uses: Human consumption, livestock feed.
(6) Thailand (p. 95). Local names: Tua Luang, Tua
Nao, Tua Mei Tai. Station submitting: Mehjo Agricultural
Experiment Station, Mehjo. Seed yield: Not given. Uses:
Human consumption, livestock feed, oil extraction.
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(7) Belgian Congo (p. 96-98, 100, 102, 104, 105, 108,
109, 112, 113). Local names: Soja. Stations submitting:
I.N.E.A.C., Yangambi for varieties 37/S/38/345/666
(introduced from South Africa), Atootan (Otootan;
introduced from Brazil), Jubitan 109 (introduced from
Southern Rhodesia), Palmetto (introduced from Brazil),
and Trinidad (introduced from Nigeria), I.N.E.A.C. Station,
Nioka, Ituri for varieties Atootan SH. 030 and Herman SH.
02 (both introduced from USA), INEAC Station, Bambesa
for varieties E.35 and S.H.E. 43, I.N.E.A.C. Station,
Keyberg, Elisabethville for variety K 92/6/2/2/1, I.N.E.A.C.
Station, Mont Howa, Ituri for variety Mammoth, I.N.E.A.C.
Station Rubona, Ruanda for variety Palmetto. Seed yields:
1,000–1,500 kg/ha (2 varieties at Yangambi), and 500 kg/
ha at Nioka. Uses: Green manure, human consumption,
livestock feed, oil extraction.
(8) Australia (p. 99). Station submitting: Department
of Agriculture and Stock, Brisbane, Queensland for variety
Clemson Non-shatter. Source of crop: Introduced from the
USA. Seed yield: Not given. Uses: Human consumption,
livestock feed, oil extraction.
(9) Morocco (p. 101). Station submitting: Centre de
Recherches Agronomiques for variety Gibson S.C. 335.
Seed yield: 400-500 kg/ha. Uses: Green manure, human
consumption, livestock feed, oil extraction.
(10) Brazil (p. 103). Station submitting: Instituto
Agronomico, Campinas, Sao Paulo. Variety name: I.A.455.
Seed yield: 1,200–1,600 kg/ha. Uses: Erosion control, green
manure, human consumption, livestock feed, oil extraction.
(11) India (p. 110). Station submitting: Department of
Agriculture, Nagpur, Madhya Pradesh for varieties S.B.
5 and S.B. 8. Seed yield: 1,486 and 1,172 kg/ha. Uses:
Livestock feed.
(12) Ceylon (p. 114). Station submitting: Agricultural
Research Station, Maha Illuppallama for variety Yellow
(introduced from India). Seed yield: 860–1,080 kg/ha. Uses:
Green manure, livestock feed, oil extraction. Address: Rome,
Italy.
2287. Nanda, K.K.; Hamner, K.C. 1959. Photoperiodic
cycles of differing lengths in relation to flowering in Biloxi
soybean (Glycine max (L.) Merr). Planta 53(1.H):45-52. [19
ref]
• Summary: “During the course of investigations on the
effect of varying lengths of the photoperiod and the dark
period on the flowering response of Biloxi soybean, it has
been shown that an endogenous rhythm markedly affects the
photoperiodic response of this plant (Blaney and Hamner
1957, Nanda and Hamner 1955, 1958). Thus, with eight
hour light periods in each cycle, the floral initiation showed
maxima with cycle lengths of 24, 48 and 72 hours and
minima with cycle lengths of 36 and 60 hours.” Address:
1. Dep. of Botany, Univ. of Delhi, Delhi 8, India; 2. PhD,
Dep. of Botany, Univ. of California, 405 Hilgard Ave., Los

Angeles 24, California.
2288. Nanda, K.K.; Hamner, K.C. 1959. The effect of
temperature, auxins, antiauxins and some other chemicals on
the endogenous rhythms affecting photoperiodic response of
Biloxi soybean (Glycine max (L.) Merr.). Planta 53(1.H):5368. [35 ref]
• Summary: “It was shown in previous papers (Blaney and
Hamner 1957, Nanda and Hamner 1958), that there is no
doubt regarding the existence of an endogenous rhythm in
the photoperiodic reaction of Biloxi soybean. This rhythm
is probably set into motion when the plants are exposed
to light. It was also shown in those experiments that the
oscillations of this rhythm tend to decrease gradually with
the length of the cycle.” Address: 1. Dep. of Botany, Univ.
of Delhi, Delhi 8, India; 2. PhD, Dep. of Botany, Univ. of
California, 405 Hilgard Ave., Los Angeles 24, California.
2289. Terrill, Robert L. 1960. Production, processing, and
utilization of soybeans and soybean products. Cereal Science
Today 5(1):8-12. Jan. [10 ref]
• Summary: Soybeans are fourth in terms of production
among American grain crops, surpassed by only corn, oats,
and wheat. Major varieties include–in the Midwest: Adams,
Chippewa, Clark, Harosoy, and Hawkeye; in the South:
Dorman, Jackson, Lee, and Ogden. “Many state experiment
stations as well as the U.S. Soybean Laboratory at Urbana,
Illinois, have participated in the extensive and extremely
effective agronomic program which has widely extended
growing areas and increased yields.”
SOM is soybean oil meal. “Various types of mechanical
pressing were once important, but comparatively few
soybeans are so processed today except in the South, where
they are sometimes crushed at local cottonseed expeller
plants... Some plants are equipped to manufacture soyflour,
to isolate protein, and even to manufacture adhesives.”
“Total consumption of protein meal has increased to
nearly 3 times the prewar average and now stands at over 10
million tons; soybean oil meal comprises about 70% of this
total.”
Substantial quantities of soyflour are used in foods for
human consumption in the United States. About 114,000 tons
were produced in 1956. There are 3 principle types available
for human consumption: 1. Full-fat soyflour. 2. Low-fat
soyflour. 3. Defatted soyflour. Protein content rages from 42
to 52%. The flour is used in a variety of foods–pet foods,
doughnut and waffle mixes, sausages, bread, etc. Soybean
flour and isolated protein has important industrial uses,
principally as adhesives, paper coatings, etc.
“Although the industrial nonfood uses of soybean oil
make up only a small portion of the total consumption, they
must not be considered unimportant... Soybean oil-modified
alkyd resins are now of great importance in the coatings
industry, and a research breakthrough could easily double the
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current industrial use of 300-plus million pounds.
“Many other soybean products have important and
sizable uses. For example, some 25 to 35 million pounds of
soybean lecithin is produced annually and finds its way into
foods, cosmetics, and even paint.”
Photos show: Spencer Kellogg’s soybean storage plant
(elevator with 19 concrete silos on one side) at Bellevue. A
continuous solvent extraction plant. Address: Vice President,
Spencer Kellogg and Sons, Inc., Buffalo, New York.
2290. Zeisler, Karl F. 1960. Soy beans. Flower Grower and
Home Garden Magazine 47(2):20, 22. Feb.
• Summary: Few American bean eaters know the flavor of
the edible soy bean. “I have grown soy beans in my garden
for nearly 20 years, have never had a crop failure, have never
been disappointed in the abundant yield, and still delight in
introducing gourmets to a new vegetable taste that is nutty
as dry sherry, crisp as water chestnuts, aromatic as freshpicked baby limas and yet almost as sweet as early peas.
It’s a home garden crop you can’t miss on... It is a piquant
nugget for tossed salads, a meat-extender for meatloaf and
substitute for cracker crumbs atop a casserole.” He likes the
Bansei variety. Discusses how Henry Ford grew non-edible
soy beans on 10,000 acres in Lenawee County, Michigan. To
keep cottontail rabbits from eating young soybeans, cover
them with chicken wire. Address: Teacher of journalism,
Univ. of Michigan.
2291. Kerr, J.A. 1960. Growing soybeans in Queensland.
Queensland Agricultural Journal 86(3):153-57. March 1.
Summarized in Soybean Digest, Jan. 1962, p. 31.
• Summary: Contents: Introduction. Soybean plant. Varieties
(Nanda, Yelnando, Clemson non-shatter, and Pelican are
most promising for commercial seed production; Avoyelles,
Otootan, and Gatan for green manure or fodder). Time of
planting. Planting. Depth of planting. Hay stands. Crop
cultivation. Damage by hares and wallabies. Harvesting.
Yields. Storage of seed. Soybean hay. Green fodder or
ensilage. Crop prospects.
“The Queensland Department of Agriculture and Stock
has been working for 25 years [i.e., since about 1935] on
the selection and testing of soybeans in the South Burnett
district.”
“Soybeans have been produced in commercial quantities
in Queensland for the past 10 years and there are indications
that the acreage planted will expand considerably during the
next few years” (p. 157).
The plant breeding program conducted by the
Department of Primary Industries at Kingaroy resulted in
the adaptation of several progenies and varieties, including
Nanda. Yields of 36 bu/acre have been harvested from
commercial stands in South Burnett, but the average is about
15-18 bu/acre. Yields from irrigated areas will normally
exceed yields from rain-grown crops by up to 50%.

A photo shows soybeans being harvested with an
autoheader.
Note from Paul Smith of Soy Products of Australia Pty.
Ltd. 1995. April 11 (p. 2). “Archie Kerr was a well know
agronomist who was extremely active in the Kingaroy areas.
In the late 1940s and early 1950s the farmers in Kingaroy
were particularly progressive and innovative, pioneering
the growing of navy beans, haricot beans, peanuts and
soybeans–urged on by people like Kerr and my father” [Ron
Smith of SPA]. Address: Plant breeder, Queensland Dep. of
Agriculture, Australia.
2292. Washko, J.B. 1960. Soybean varieties for forage and
grain in Pennsylvania. Pennsylvania Agricultural Experiment
Station, Bulletin No. 666. 9 p. April.
• Summary: “Several soybean varieties were evaluated at
University Park and Landisville over the 6-year period,
1951-56, for both forage and grain production.” At
University Park, in the early maturity group, the top 4 seed
yields were given by Blackhawk, Chippewa, Earlyana, and
Monroe. Top four in the midseason maturity group were
Adams, Lincoln, Harosoy and Hawkeye.
The 1954 Census shows that only 42,000 acres of
soybeans were produced in Pennsylvania. “This acreage
was distributed among the following uses: 21,000 for grain,
10,000 for hay, 9,000 for grazing, hogging down, and silage,
and 2,000 for green manure. During the 10-year period,
1946-1955, soybean grain yields averaged 17.4 bushels;
and hay yields, 1.66 tons per acre, according to the 1957
Pennsylvania Crops and Livestock Annual Summary.”
Address: Prof. of Agronomy, University Park, Pennsylvania.
2293. Runge, E.C.A.; Odell, R.T. 1960. The relation between
precipitation, temperature, and the yield of soybeans on the
Agronomy South Farm, Urbana, Illinois. Agronomy Journal
52(5):245-47. May. [5 ref]
• Summary: “Synopsis: Precipitation and maximum daily
temperatures from June 25 through September 20 explained
68% of the variation in soybean yields from 1909 through
1957. Above-normal precipitation during July (period of
major vegetative growth) and from mid-August to midSeptember (grain filling period) increased soybean yields,
but abundant rainfall during other periods decreased yields.
Maximum temperatures during July and August are too high
for optimum soybean yields.”
Varieties mentioned include Ebony, Illini, and Hawkeye.
Address: Illinois Agric. Exp. Station, Urbana, IL; Univ. of
Illinois.
2294. Soybean Digest. 1960. More rows for more beans.
May. p. 16.
• Summary: “Farmers can increase their soybean yields more
by growing them in narrow rows from 22 to 28 inches, than
by changing almost any other practice.
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“This is the conclusion of University of Illinois
agronomists J.W. Pendleton, Henry Hadley and Richard
Bernard after 1958 tests at Urbana and 1959 tests at DeKalb,
Urbana and Brownstown. They planted Chippewa, Harosoy,
Shelby and Clark varieties and varied the seeding rates from
60 to 105 pounds an acre.”
2295. Smith, Allan K.; Watanabe, Tokuji; Nash, Arlo M.
1960. Tofu from Japanese and United States soybeans. Food
Technology 14(7):332-36. July. [8 ref]
• Summary: Most of the U.S. soybeans exported to Japan
are processed for oil and meal that are used for making food
products. A survey conducted in 1957 in Japan by A.K.
Smith (“Use of U.S. soybeans in Japan,” published April
1958) indicated that at least 25 million bushels of whole
soybeans were used in making traditional Japanese foods
such as miso, tofu, and natto, and that the Japanese wished to
use more.
This paper describes pilot plant investigations
comparing U.S. and Japanese soybean varieties to determine
which U.S. varieties make the best tofu. Lee and Jackson
varieties appeared to make tofu equal in yield, flavor, texture,
and color to Japanese soybeans. “When such varieties are
known to U.S. exporters and Japanese importers, more
soybeans may be exported to Japan ‘identity preserved’ at
some increase in cost over the U.S. No. 2 yellow beans” (p.
332-33).
Note: This is the earliest document seen (Feb. 2010)
that uses the term “identity preserved” to refer to soybeans.
Address: 1. Northern Regional Research Lab., Peoria,
Illinois; 2. Food Research Inst., Ministry of Agriculture and
Forestry, Tokyo, Japan.
2296. Smith, P.E. 1960. New soybean varieties for Ohio.
Soybean Digest. July. p. 17.
• Summary: Discusses three new soybean varieties–Henry,

Madison, and Ross–which have recently been developed at
the Ohio Agricultural Experiment Station and are resistant
to root rot (Phytophthora sp.). A bar chart shows that Henry
outyields Harosoy 26.5 to 18.6 bushels/acre, Madison
outyields Hawkeye 27.8 to 20.2, and Ross outyields Lincoln
32.1 to 24.2. A map shows the areas in Ohio to which each of
the new varieties is best adapted, either as a full season crop
or to precede winter wheat. A table shows the appearance
of the new varieties in terms of pubescence, flower color,
seed size (seeds/lb), seed color, and seed scar color. Address:
Assoc. Prof. of Agronomy, Ohio State Univ.
2297. Soybean Digest. 1960. Honorary life members
[American Soybean Assoc.]: Dr. E.E. Hartwig and Dr.
Frederick Dimmock. Sept. p. 8.
• Summary: See above. Dr. Edgar E. Hartwig, who has
played a leading role in the rapid growth of soybean
production in the southern United States, was born in 1913
at Wheaton, Minnesota. He received his bachelor of science
degree from the Univ. of Minnesota and his PhD degree
from the Univ. of Illinois. In 1943 he joined the southern
soybean improvement program in cooperation with the North
Carolina Agric. Exp. Station.
“In January 1949 he became coordinator of the
southern soybean improvement program at the Delta Branch
Experiment Station, Stoneville, Mississippi, which position
he still holds. Dr. Hartwig has had a major part in the
development and release of the following soybean varieties:
Roanoke, Jackson, Dorman, Lee, Hood and Hill. In recent
years more than 90% of the soybean acreage in the Midsouth
has been planted to these varieties.”
Note: Edgar E. Hartwig died on 11 May 1996 in
Mississippi at age 82. He had been residing in Leland,
Washington Co., Mississippi.
Dr. Dimmock was born at Edgware, Middlesex County,
England in 1896, and came to Canada at the age of 15. “He
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received his BSA degree at McGill University in 1923,
his MSA degree in 1925, and his PhD at the University
of Nebraska in 1947. Dr. Dimmock served as assistant
agrostologist at the Agricultural Experiment Station,
Harrow, Ontario, from 1923 to 1928, and was transferred
to the forage crops division, Experimental Farms Service,
Canada Department of Agriculture at Ottawa, Ontario,
in 1928. He has been in charge of the soybean and corn
breeding programs at Ottawa since 1928... He has had charge
of the program of soybean investigations for the Canada
Department of Agriculture since it was initiated in 1924.
During the 6 years he was at Harrow he developed and
distributed A.K. (Harrow), and later Harman, the selection of
which he began at Ottawa.
“The program of soybean research which he initiated
at Ottawa has resulted in the development and distribution
of the following early-maturing varieties of soybeans, most
of them from hybridization: Mandarin (Ottawa), Capital,
Kabott, Pagoda, Comet, Acme, and Merit. These varieties
have contributed greatly to the development of a successful
soybean industry in Canada, and have been of great
importance in the northern United States.”
Photos show Dr. E.E. Hartwig (with Jake Hartz, Jr.,
who introduced him at ASA’s 40th convention in Memphis,
Tennessee) and Dr. Frederick Dimmock (with ASA vice
president Charles V. Simpson presenting the award, and
K.A. Standing of Chatham, Ontario, who introduced Mr.
Dimmock).
2298. Watanabe, Tokuji; Fukamachi, Chiharu; Nakayama,
Osamu; Teramachi, Yayoi; Abe, Kazuyoshi; Suruga,
Sachiko; Miyanaga, Setsuko. 1960. Tôfu seizô ni kansuru
kenkyû. II. Tôfu seizô kôtei no hyôjunka ni taisuru kenkyû.
1. Futsû-dofu [Research on tofu production. II. Research on
the standardization of the tofu making process. 1. Regular
momen tofu]. Shokuryo Kenkyujo Kenkyu Hokoku (Report of
the Food Research Institute) No. 14B. p. 6-15. Sept. [6 ref.
Jap; eng+]
• Summary: Contents: Part I. Regular Momen Tofu. 1.
Soybeans used for research. 2. Method of experiments. 2.1.
Making soymilk. 2.2. Soymilk coagulation. 2.3. Measuring
soymilk solids (2.3.1. Density of soymilk solids. 2.3.2.
Density of protein in soymilk. 2.3.3. Volume of tofu. 2.3.4.
Firmness of tofu. 2.3.5. Transparency of whey. 2.3.6. Tofu
solids. 2.3.7. Density of protein in whey). 2.4. Expressing
experimental results (2.4.1. Rate of extraction (%) of solids
and of protein in soymilk. 2.4.2. Rate of solidification /
coagulation. 2.4.3. Rate of tofu yield = Rate of extraction x
rate of solidification / coagulation).
3. Results of experiments. 3.1 Cooking temperature of
the slurry and the nature of the coagulated material (3.1.1.
Effect of heating temperature on the tofu. 3.1.2. Effect of
amount of water added during cooking. 3.1.3. Effect of
temperature on conditions of extraction and solidification.

3.1.4. Cooking time). 3.2 Conditions of coagulation (3.2.1.
Amount of coagulant. 3.2.2. Coagulation temperature.
3.2.3. Coagulation time. 3.2.4. Amount of stirring during
coagulation. 3.2.5. Types of coagulants and effect on tofu.
3.2.6. Concentration of soymilk. 3.2.7. Varieties of soybeans
used {Jackson, Dorman, Ogden, Lincoln, Harosoy, Hawkeye,
Lee}). 3.3. Soaking the soybeans.
4. Standardization of the process for making regular
tofu. 4.1. Amount of time soybeans should be soaked in
water. 4.2. Method of obtaining soymilk. 4.3. Method of
coagulating soymilk. 4.4. The standard manufacturing
process.
Parts II and III. Silken tofu and Bagged lactone silken
tofu follow a parallel structure. Address: Food Research
Inst., Shiohama 1-4-12, Koto-ku, Tokyo, Japan.
2299. Watanabe, Tokuji; Nakayama, Osamu; Fukamachi,
Chiharu; Miyanaga, Setsuko; Suruga, Sachiko; Abe,
Kazuyoshi. 1960. Tôfu seizô ni kansuru kenkyû. V. Tôfu
seizô ni kansuru sono ta no kenkyû. 1. Nihon daizu to
Amerika daizu no seijô, tanpakushitsu ganryô [Research
on tofu production. V. Other research on tofu production.
1. Investigation of the characteristics Japanese soybeans
and American soybeans: Protein content and fat content].
Shokuryo Kenkyujo Kenkyu Hokoku (Report of the Food
Research Institute) No. 14B. p. 58-64. Sept. [3 ref. Jap;
eng+]
• Summary: Contents: Part 1. 1 Comparison of Japanese
and American soybean varieties. 1.1 Soybeans used
in the experiments. 1.2 Observations and method of
analysis. Table 5.1 Properties and composition of Japanese
soybeans–49 recommended varieties. Table 5.2 Properties
and composition of Japanese soybeans–70 varieties
other than those recommended. Table 5.3 Properties and
composition of American soybeans–15 varieties (Dorman,
Harosoy, Hawkeye, Jackson, Lee, Lincoln, Ogden, Clark,
Mamloxi, Ogden). 1.3 Results of experiments and analytical
interpretation. 2. Comparison of Japanese and American
properties according to variety. 2.1 Soybeans used in the
experiments. 2.2 Observations and methods of analysis. 2.3
Results of experiments and analytical interpretation. Table
5.4 Properties and composition of soybean varieties. Table
5.5 Analysis of electrical movement in water according to
soybean variety (comparison of ingredients).
Part 2 (p. 65-66). 1 Testing in the laboratory. 1.1
Experimental method. 1.2 Results of tests. 2 Testing in the
factory. 2.1 Production method of tofu and its vitamin A
content. 2.2 Results of the test. 3. Testing of bagged (fukuroiri) tofu fortified with vitamin A. 3.1 Production method of
bagged tofu. 3.2 Properties of bagged tofu. 3.3. Taste test. 5
parts. Address: Food Research Inst., Shiohama 1-4-12, Kotoku, Tokyo, Japan.
2300. Bondarenko, D.D.; Ascheman, R.E.; Stroube, E.W.;
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Smith, W.D. 1960. Herbicides on soybeans. Proceedings of
the North Central Weed Control Conference 17:88-89.
• Summary: On the cover is written: “Proceedings.
Seventeenth Annual Meeting North Central Weed Control
Conference. December 12, 13, 14, 1950. Milwaukee,
Wisconsin.” In the section titled “Research Reports” (p. 70107) is a sub-section titled “Soybeans,” which contains four
articles about soybeans. This is the 1st.
“Harosoy soybeans were planted in 40-inch rows in
Brookston silty clay loam at the Western Substation on May
16, 1960. Blackhawk soybeans were planted in 42-inch rows
in Hoytville silty clay loam at the Northwestern Substation
on May 24. Lincoln x Monroe soybeans were planted in 42inch rows in Miami-Brookston silty clay loam at Columbus
on June 7. The plots had a natural infestation of Pennsylvania
smartweed, wild mustard and Venice mallow at Western;
redroot pigweed, lambs-quarters, velvetleaf and common
ragweed at Northwest; redroot pigweed, green foxtail and
crabgrass at Columbus. All liquid formulations were applied
in 40 gpa [gallons per acre] water (over-all rate) in 20-22inch bands. Granular formulations (at Columbus only) were
applied in 14-inch bands. Triplicate 4-row plots were treated
by the following herbicides (rates in lb/A).
“Pre-emergence, applied May 19 at Western, May 24 at
Northwest and June 8 at Columbus: amiben at 3; amiben +
CIPC at 2 + 2 and 3 + 3; sodium salt of NPA at 4; CDAA at
4; CDAA + CIPC at 3 + 2; CDAA + alkanol-amine salts of
DNBP at 2 + 2 and 3 + 3; CIPC + NPA at 2 + 2 and 3 + 3;
CIPC at 6 and 8 at Western and Northwest, 7 at Columbus;
and CIPC + DNBP at 2 + 2 and 3 + 3. At Columbus granular
formulations of amiben, amiben + CIPC, NPA, CDAA +
CIPC, CIPC + NPA, and CIPC were applied at the same rates
as the corresponding liquid formulations mentioned above.
Also applied at Columbus were CDAA + PCP granular at 3
+ 5 and 3 + 10 and DNBP + Zytron [0- (2,4-dichlorophenyl)
0-methyl isopropylphosphoramidiothioate] liquid at 2 + 2
and 3 + 3.
“First trifoliate stage, at Columbus: DNBP liquid at 2¼
and 3.
“The weed control results following were on the basis
of good=90% to 100% reduction in weed populations, fair =
70% to 89%, poor = less than 70%.
“Results: amiben and amiben + CIPC good at all rates
at all locations; NPA good at Northwest, fair at Columbus,
poor at Western; CDAA fair to poor on the broadleaf
weeds, good on the annual grasses; CDAA + CIPC good
on smartweed and wild mustard at Western, fair on Venice
mallow at Western, fair at Northwest and Columbus; CDAA
+ DNBP fair at Northwest and Columbus, poor at Western;
CIPC + NPA good at all locations except fair on Venice
mallow at Western; CIPC good at Western, fair at Northwest
and Columbus; CIPC + DNBP fair to good; CDAA + PCP
granular (at Columbus) good; DNBP + Zytron (at Columbus)
fair at 3 + 3, poor at 2 + 2. The granular formulations,

applied only at Columbus, gave results similar to the
corresponding liquid formulations. DNBP post-emergence,
applied only at Columbus, gave good weed control.
“At the Western Substation, where smartweed was a
serious problem, the yield of the soybean plots treated by
amiben, amiben + CIPC, CDAA + CIPC, CIPC + NPA,
CIPC, and CIPC + DNBP averaged 30.9 bu/A with little or
no difference between treatments, the check plots, 21.5 bu/A;
all plots cultivated twice. The other treated plots, which were
as densely infested with weeds as the check plots, were not
harvested. Soybean yields at the other locations were not
recorded.
“DNBP post-emergence (at Columbus) at 2½ and 3
damaged the soybeans slightly. No other treated plot showed
herbicide damage at harvest. (The Ohio Agric. Exp. Sta.).”
Address: Ohio.
2301. USDA Plant Inventory. 1960. Plant material introduced
January 1 to December 31, 1954 (Nos. 212043 to 222845).
No. 162. 440 p. Dec.
• Summary: Soybean introductions: Glycine max (L.)
Merrill. Fabaceae.
212604-212606 (p. 24-25). “From Afghanistan. Seeds
collected by H.S. Gentry, Agricultural Explorer, Horticultural
Crops Research Branch, Plant Industry Station, Beltsville,
Maryland. Received Jan. 27, 1954.”
Location and Date: No. 13100. Market Jalalabad. Nov.
18, 1953. Small yellow variety grown locally by irrigation
for table use. No. 13101. Market, Jalalabad Province. Nov.
18, 1953. Black bean grown by irrigation for table use. No.
13123. Momokhil, Jalalabad Province. Nov. 19, 1953. Small
green bean cultivated on sandy soil.” Note: No. 212716
is listed here as a sweet cherry from the Netherlands, but
records from Stoneville, Mississippi, list it as a soybean.
215688-215693 (p. 146). “From Israel. Seeds
presented by the Ministry of Agriculture and Development,
Agricultural Research Station, Rehovot. Received April 22,
1954.” Six varieties including one local variety.
215754-215755 (p. 149). “From Peru. Seeds collected
by E.E. Smith, Agricultural Explorer, Plant Introduction
Section, Horticultural Crops Research Branch, Beltsville,
Maryland. Received April 26, 1954.” No. 429. Soya Charlee,
T.M. 86. Experiment Station, Tingo María. March 20, 1954.
No. 430. Soya Otootan, T.M. 83. Experiment Station, Tingo
Maria. March 20, 1954.
215811 (p. 152). “From Afghanistan. Seeds collected
by H.S. Gentry Agricultural Explorer, Horticultural Crops
Research Branch. Received Jan. 27, 1954; numbered April
27, 1954.” No. 13100 B. Market, Jalalabad. Nov. 18, 1954.
Small black variety.
222397 (p. 400). “From Pakistan. Seeds collected
by H.S. Gentry, Agricultural Explorer, Plant Introduction
Section, Horticultural Crops Research Branch, Beltsville,
Maryland. Numbered Dec. 1, 1954.” No. 14195. Kulat.
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Market, Mingora, Swat. April 30, 1954. Seeds brown.
Address: Washington, DC.
2302. Fukamachi, Chiharu; Nakayama, Osamu; Suruga,
Sachiko; Abe, Kazuyoshi; Watanabe, Tokuji. 1961. [Studies
on the manufacture of tofu. Supplement]. Shokuryo Kenkyujo
Kenkyu Hokoku (Report of the Food Research Institute) No.
15. p. 120-29. Feb. [7 ref. Jap]
• Summary: Contents: 1. Tests on the suitability of various
soybean varieties. 2. How to judge suitability as the raw
material of silk-strained [kinugoshi] tofu and bagged tofu.
3. Utilization of phosphate for production of bagged tofu. 4.
Utilization of phosphate for production of silk-strained tofu.
Table 1 shows properties and results of soybean tested.
Japanese varieties: Shirosaya #1, Seikai #3, Kogane Daizu,
Shirosaya #1, Satsuiku #3, Tokachi Nagaba, Toiku #95
and #96, Tokachi Kotsubu #2. American soybean varieties:
Jackson, Hawkeye, Harosoy, Lee. Note: The top four
varieties were all Japanese.
Note: The English-language translation of this article
was done in Japan in 1961 as part of a cooperative research
project with the USA. Address: Food Research Inst.,
Shiohama 1-4-12, Koto-ku, Tokyo, Japan.
2303. Soybean Digest. 1961. Agronomists recommend, state
by state: The best varieties. Feb. p. 14-17.
• Summary: This article has information about the seed
varieties in the following states: Arkansas: Lee, Hood,
Hill, Jackson (Outdated: Dortchsoy 67, Ogden). Delaware:
Wabash, Clark, Kent, Bethel, Hill, Hood. Georgia: Lee,
Hill, Jackson, Bienville. Kansas: Clark, S-100, Wabash,
Perry. Maryland: Clark, Wabash, Kent, Hill, Dorman, Hood,
Ogden, Lee. Nebraska: Blackhawk, Harosoy, Hawkeye,
Adams, Ford, Clark. New Jersey: Hawkeye, Lincoln, Clark.
North Carolina: Lee, Hood, Hill, Jackson. Ohio: Henry,
Madison, Ross. Oklahoma: Clark, Hill, Dorman, Hood,
Lee. Texas: Hill, Lee, Jackson. Virginia: Clark, Perry, Hill,
Dorman, Hood, Ogden, Lee, Jackson. Wisconsin: Norchief,
Chippewa, Blackhawk, Harosoy, Lindarin.
An outline map of the United States shows which
varieties are adapted to which states.
2304. Estacion Experimental Agricola de Los Llanos,
Boletin Informativo. 1961. Los resultados de investigaciones
agrícolas en “Los Llanos” al servicio de Bolivia [The results
of agricultural investigations at “Los Llanos” in the service
of Bolivia]. No. 1. 31 p. March. [Spa]
• Summary: This bulletin was published by the Servicio
Agrícola Interamericano, Ministerio de Agricultura,
Ganadería y Colonización, Santa Cruz, Bolivia. (General
Saavedra). Contents: Introduction. Sugar cane. Rice. Corn.
Horticulture. Oilseeds. Fruit trees. Green manure crops.
Meteorology.
The agricultural experiment station of Los Llanos

is located in the province of Obispo Santisteban, in the
department of Santa Cruz, 65 km north of the city of Santa
Cruz de la Sierra (capital of the department) and 3 km east
of the town of General Saavedra, at an altitude of 350 meters
above sea level. It has a median annual temperature of
23.3ºC and 1,305.5 mm of precipitation.
In the section on oilseeds, a subsection titled “Soya” (p.
22-23) states: “In the area around Santa Cruz, the climate
and soil are well suited to the cultivation of the soybean (de
la soya), which has a bright future in the edible oil industry,
for preparation of foods, concentrates for livestock, and
green manure. The experiment station has conducted trials
with varieties, and time and density of planting.
“Varieties. The introduced varieties that have been
outstanding are Acadian, Abura, San Pablo, and Okinawa,
each with a seed yield of more than 2,500 kg/ha, as shown
in table 6.” The top yielder was Acadian, at 2,969 kg/ha, 106
days from planting to harvest, plants 90 cm tall, and yellow
seed of medium size. Other varieties tested were P-I 205912 (2,365 kg/ha), Improved pelican (2,334), Good yellow
(2,324), Biloxi (2,244), and Bienville (2,108).
The best time for planting is from Dec. 15 to Jan. 1.
Density of seeding: Plant inoculated seeds at the rate of
30 kg/ha for seeds or 60 kg/ha for forage or green manure,
densely in rows 60 cm apart. A photo shows 2 men working
in a field of soybeans.
Soy is mentioned again in the section on green manure
(p. 27-29). Two soybean varieties were tested: (1) Variety PI
205-912 gave a dry-matter yield of 7.09 tonnes/ha, followed
by maize yielding 2.85 tonnes/ha. (1) The variety Otootan
gave a dry-matter yield of 6.07 tonnes/ha, followed by maize
yielding 2.78 tonnes/ha. The heading of table 7 seems to
indicate that these green manure yield experiments were
conducted in 1957.
Note 1. Victor Lozada is in charge of oilseeds at this
station. Jose Kushner is the director.
Note 2. This is the earliest document seen (May 2009)
concerning soybeans in Bolivia, or the cultivation of
soybeans in Bolivia. This document contains the earliest date
seen for soybeans in Bolivia, or the cultivation of soybeans
in Bolivia (1971). The source of these soybeans is unknown.
Address: Santa Cruz, Bolivia.
2305. Soybean Blue Book. 1961. Leading soybean varieties.
p. 66-69.
• Summary: Northern varieties (Listed in order of maturity
from earliest to latest): Acme, Crest, Flambeau, Goldsoy,
Norchief, Merit, Comet, Grant, Mandarin (Ottawa),
Hardome, Capital, Chippewa, Renville, Harly, Monroe,
Blackhawk, Lindarin, Harosoy, Hawkeye, Harman, Adams,
Ford, Shelby, Clark, Wabash, Perry, Scott. Southern varieties
(Listed in order of maturity from earliest to latest): Hill,
Dorman, Dortchsoy 67, Hood, Ogden, Lee, Jackson, Rebel,
Bienville, J.E.W. 45, Yelnanda, Improved Pelican.
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2306. Brown, D.M.; Owen, C.W. 1961. Effect of photoperiod
on soybean development. Soybean Digest. May. p. 14-16. [3
ref]
• Summary: Gives data collected mainly from Harrow,
Ontario. Canada.
This article begins: “’In an editorial of the June 1960
issue of the Soybean Digest it was stated that soybeans can
be planted late and still mature because “The maturity cycle
on soybeans is governed by photoperiodism-the length of
day... when the length of day reaches a certain stage the
soybean matures, regardless of how long the plant has been
growing.’
“Ever since the original studies on photoperiodism (2)
over 40 years ago, it has been well known that flowering
and maturing dates of soybeans are governed to a great
extent by the length of day. More recently it has been shown
that the length of the dark period is the controlling factor.
Thus, most varieties require that the daily dark period be a
certain critical length before flower primordia are initiated.
However, soybeans do not initiate flowers as soon as this
critical night length is reached, but only after they grow to
certain size and so many days or heat units have elapsed.
Thus any delay in planting will cause a delay in flowering
and maturity. This is borne out by the data presented in table
1, for a date-of-planting experiment conducted at Harrow,
Ontario, from 1949 to 1956. It is seen that in the earliest
planting Mandarin started to flower on July 3 and matured
Sept. 8, whereas in the latest planting flowering started on
July 30 and maturity occurred Oct. 4.”
“Therefore most of the decrease in time required to
reach flowering with delay in planting can be attributed to
these three factors:
“(1) Time required for emergence;
“(2) Temperatures;
“(3) Night length (photoperiod).”
“Therefore it seems obvious that it is not the critical
photoperiod that promotes maturity of late planted soybeans
in the field, but that the increase in night length as the season
progresses has a quantitative effect in this promotion, similar
to the effect of increasing temperatures.
“Now the real reason that ‘soybeans can be planted
late’ is because of their growth characteristic. Flowers and
pods develop over an extended period, sometimes a month
or more in length, and the seeds in the pods ripen according
to the time the pods were initiated. Thus, as long as some
of the seeds have ripened, a killing frost will not destroy
the crop completely and some yield of ripe seed will be
obtained. Whereas with corn, the kernels are initiated over
a much shorter period and if these have not had a chance to
develop completely before frost very little if any yield will
be obtained.” Address: 1. Ontario Research Foundation,
Toronto, Canada; 2. Agricultural Research Station, Harrow,
Canada.

2307. Report on the progress of studies on “the manufacture
of tofu from U.S. soybeans.” 1961. Food Research Institute,
Japan. 3 p. May 17. Typed, without signature (carbon copy).
[2 ref]
• Summary: Stamped at the top right corner: “Japanese
American Soybean Institute.” Typed on the line below that:
“R-568. June 7, 1961. Under Contract (1960–4).” Contents:
1. Choice of U.S. soybean varieties which are suited for
production of tofu (Hawkeye and Lee are suitable; Harosoy
and Jackson are not). 2. Effects of the changes supposed to
take place during transit and storage of soybeans on their
quality as a raw material for tofu (considerable variation in
the pH of the milk was noticed, depending on the soybean
variety and whey the beans were old crop or new crop).
3. Suitability of high-protein, high-fat soybeans as a raw
material for tofu (study is ongoing). 4. Improvement of tofu
production method for U.S. soybeans (a special coagulant
was used; dehulled beans gave whiter tofu). 5. Popularization
of the method for making Soft Tofu. Address: Japan.
2308. Dunleavy, John. 1961. Recent progress in soybean
disease research. Soybean Digest. July. p. 10-12.
• Summary: Contents: Introduction. Diseases caused by
fungi. Diseases caused by bacteria. Diseases caused by
viruses. Diseases caused by nematodes.
This long paper begins: “During the past few years
considerable progress has been made in soybean disease
research. Serious threats to the soybean industry have arisen
and research workers have met the challenge. The outbreak
of the soybean cyst nematode in North Carolina and in the
Mississippi Valley set in motion a series of steps by state
and federal authorities to check spread of the nematode and
to control the pest on land already contaminated. Severe
outbreaks of Phytophthora root rot in Ohio limited growing
of susceptible varieties. These are only two outstanding
examples of how rapidly the soybean disease situation
changes. A few years ago the soybean cyst nematode and
Phytophthora were not recognized in the United States but
today they are major disease problems.
“Diseases of plants are similar to diseases of man in
many ways and they fall into the same groups. These groups
are based on the type of organism that produces a disease.
There are four principal groups: fungus diseases, produced
by small, filamentous organisms sometimes called molds;
bacterial diseases, produced by unicellular, microscopic
organisms; virus diseases, caused by submicroscopic
organisms; and nematode diseases caused by microscopic
roundworms. Plant pathologists are actively engaged in
research on soybean diseases in all of these areas and plant
breeders are attempting to improve our present soybean
varieties by developing resistance to some of the most
important soybean diseases.
“Diseases Caused by Fungi: Most diseases of soybeans
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are caused by fungi. Phytophthora rot, a disease in this
group, has recently received considerable attention from
soybean researchers. The disease was found first in
northwestern Ohio in 1951. A.F. Schmitthenner and A.J.
Suhovecky, of the Ohio Agricultural Experiment Station,
reported that the disease occurred in three phases: a seed rot,
a seedling damping-off and a root rot. The varieties Monroe
and Blackhawk were resistant, but all other recommended
varieties such as Hawkeye, Lincoln, and Harosoy were
severely damaged. R.L. Bernard and M.J. Kaufman,
working in Illinois, cooperated with P.E. Smith and A.F.
Schmitthenner in Ohio to study the inheritance of resistance
to Phytophthora rot.
“They reported that resistance was controlled by a
single dominant gene. This meant that this is one of the less
difficult diseases with which plant breeders have to deal, but
the development of resistant varieties, nevertheless, is a timeconsuming operation that required a major shift of emphasis
in the breeding program.
“Phytophthora rot has also been observed in North
Carolina, Illinois, Indiana, Arkansas and Mississippi. In
Illinois the disease was more prominent on stems than on
roots. Stem lesions were observed on late maturing lines in
Ohio in 1957 and appeared as reddish-brown, sunken streaks.
“The disease can readily be controlled by planting
only resistant varieties. Most of the varieties grown in the
South are resistant. In Indiana, A.H. Probst and K.L. Athow
are transferring resistance to Shelby, Lindarin and several
promising experimental strains. It is not known when these
strains will be available for use. In Illinois, R.L. Bernard
and D.W. Chamberlain are transferring resistance to several
commonly grown susceptible varieties. They expect to have
Phytophthora root rot resistant varieties in about 2 years.”
Photos show: (1) Soybean plants damaged by the
soybean cyst nematode in Perniseat County, Missouri.
Note the normal plants in the background. Inset, cysts on
soybean roots that caused plant damage. (2) A soybean leaflet
showing the striking symptoms of bacterial pustule disease.
(3) The two split soybean stems at the left were infected by
the brown stem rot fungus. The stem at the right was not
infected. (4) Left, plant with typical symptoms of bud blight.
Right, a mature, healthy soybean plant grown a few feet from
the plant at left. Address: Plant Pathologist, Crops Research
Div., ARS, USDA; and Iowa Agricultural and Home
Economics Experiment Station.
2309. Brown, D.M.; Chapman, L.J. 1961. Soybean ecology
III. Soybean development units for zones and varieties in the
Great Lakes region. Agronomy Journal 53(5):306-08. Sept/
Oct. [12 ref]
• Summary: A map shows the Great Lakes region divided
into zones, defined by the number of Soybean Development
Units (SDU) available for maturing soybeans in 3 out of 4
years. Table 1 shows the SDU required to mature 29 soybean

varieties and the number of SDU available in recommended
zones. The varieties are: Acme, Crest, Flambeau, Norchief,
Merit, Comet, Hardome, Mandarin (Ottawa), Grant, Capital,
Chippewa, Renville, Monroe, Blackhawk, Earlyana,
Lindarin, Harosoy, Hawkeye, Richland, Adams, Dunfield,
Ford, Shelby, Lincoln, Illini, Clark, Chief, Wabash, Perry.
Address: 1. Research Fellow; 2. Senior Research Fellow.
Both: Ontario Research Foundation, Toronto, Ontario,
Canada.
2310. Chiu, Wen-Chiang Liang; van Duyne, Frances O.
1961. Soybean curd: Preparation, calcium content, and
palatability. Illinois Research (Illinois Agric. Exp. Station,
Urbana) 3(4):6-7. Fall.

• Summary: “Tofu, or soybean curd, while practically
unknown in the United States, has been an important food
in the Orient for centuries. Such characteristics as low cost,
high protein and calcium content, a desirable texture, and
many uses have contributed to its popularity.
“It resembles cottage cheese, although there are
differences in composition, form and palatability. Perhaps
in the future, if more soybean curd becomes available, this
nutritious, versatile product will play a greater role in the
American diet.”
Objectives of the present study are: “(1) to standardize
a small quantity method of making soybean curd of good
quality, (2) to compare the calcium content and palatability
of curds prepared from field- and vegetable-type soybeans,
and (3) to develop recipes in which soybean curd would be
an appetizing and interesting ingredient.”
Describes how to make tofu from 1 pound of dry
soybeans using calcium sulfate as the coagulant. A sieve
lined with cheesecloth was used for forming the tofu.
Tofu was made from 4 varieties of soybeans: “Two of the
varieties, Harosoy and Mandarin (Ottawa), are field-type
beans, while the other two, Jogun and Kim are vegetabletype.” Tofu was prepared from each variety at least 4 times.
Jogun gave the highest yield of tofu (952 gm, or 2.1 times
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the weight of dry soybeans), with 84.6% moisture. Dry
Jogun soybeans contained more calcium than the other
varieties (254 mg/100 gm) and tofu made from Jogun
soybeans also had the highest calcium content (256 mg/100
gm). The palatability of tofu made from the different
varieties was tested, both plain and in a salad mixture. The
following tofu recipes were developed: Tofu meat balls,
fried tofu in mushroom sauce, tofu and beef stew, tofu
appetizer, tofu sandwich, scrambled eggs with tofu, tofu and
tomato soup, and tofu with pea soup. They were tested and
“considered very palatable by the majority of judges. These
recipes could be used to add variety to the American diet.”
Note: This is the earliest English-language document
seen (June 2009) that uses the term “field-type beans,” which
is contrasted with vegetable-type soybeans.
A photo shows Wen-Chiang Liang Chiu seated at a
table behind a pile of soybeans. She “studied at the National
Taiwan University in Formosa before coming to Illinois for
graduate study. This article is based on her Master’s thesis.”
Address: 1. Graduate student; 2. Prof. and head. Both: Foods
and Nutrition Div., Univ. of Illinois.
2311. Gray, John. 1961. The Bienville: A new full season,
crushing type soybean for Louisiana. Soybean Digest. Nov.
p. 6-7.
• Summary: This soybean variety, released in 1968, has
seeds that contain 22% oil. Bienville yielded over 2,640
lb/acre of soybeans in tests at 3 locations during 1957-60.
Photos show: (1) J.Y. Oakes, superintendent of the Red
River Valley Experiment Station (Bossier City, Louisiana)
holding a bunch of Bienville plants during foundation seed
increase. (2) Bienville growing in rows, showing that pod
placement is well above ground level. (3) John Gray showing
a Bienville soybean plant to some of the queen candidates at
Louisiana’s first statewide soybean festival. A table shows
the performance (yields) of commercial soybean varieties
(Bienville, Jackson, Lee, Hood, Hill) at 3 experiment stations
in Louisiana, and one station each in the Southeast and
Delta. Bienville consistently had the highest yields. Address:
Louisiana Agric. Exp. Station.
2312. Coker’s Pedigreed Seed Co. 1961. Coker’s soybean
catalogue–1961 breeder’s registered seed. Hartsville, South
Carolina. 16 p. 28 cm.
• Summary: The top half of the cover shows a photo of
Henry W. Webb, breeder of Coker’s Hampton soybean,
standing in a field of this new variety. Below that:
“Introducing for 1962! Hampton–A high yielding, disease
and shatter resistant variety for the Southeast.” In the lower
left is a heart-shaped logo containing the words “Coker’s
Pedigreed Seed–Blood will tell.” “The South’s foremost
seed breeders.” Contents: Page 1–To soybean breeders, a
message from Robert R. Coker, president. “Our company
has carried on soybean breeding work in a limited way since

1925. However, recognizing the increasing importance of
soybeans as a southern cash crop, our breeding program was
greatly enlarged and intensified beginning in 1952 under
the direction of Dr. J.W. Neely, Vice President and Research
Director of our company.”
The new soybean variety, Hampton, was named
after Lieutenant General Wade Hampton, an “outstanding
Confederate war cavalry leader and a distinguished South
Carolina Governor and Senator.” Photos show Robert Coker
and General Hampton.
Page 3–Breeding soybeans for The South, by Henry W.
Webb, plant breeder in charge of soybean research. “Coker’s
soybean breeding program dates back to the mid-1920s
when Dr. George J. Wilds initiated a program to develop
improved bean varieties primarily suited to the production
of forage. The first variety, Black Beauty, was released in
1931 as a combination hay and seed bean. Numerous types
were selected from various hybrid combinations through the
years that followed. One of the most notable of these is the
Yelnanda, a late season type well adapted to Southeastern
conditions and the two crop system where beans are planted
following early season harvest of small grain. Yelnanda was
first released in 1947 and reintroduced in 1957 to meet the
increased demand for a bean of its type. Another notable
achievement of this well planned and pursued program of
scientific breeding was the development of Majos. Although
never released for general planting it has proved to be an
outstanding source of germ plasm and has made a significant
contribution to our present program.”
Soybean research expanded: The sudden emphasis on
soybeans in the early 1950s found the Southeastern United
States “woefully lacking in varieties designed to meet
present day needs. As a result we immediately began an
expansion of our breeding and research program to enable us
to supply the varieties needed. The first step was to combine
through hybridization the best of the early maturing, disease
resistant, quality beans with our locally adapted later types.
The cross of Lee and Majos has proved to be an unusually
successful combination. From 1953 until 1962, we have
spared no effort in selecting, testing, and increasing seed
stocks of this cross as well as crosses involving Lee,
Yelnanda, Jackson, and several outstanding experimental
lines. As a result, Coker’s is able to offer for farmer planting
in 1962, Hampton, developed from the Majos x Lee cross
made in 1953. In addition to this we anticipate the release
of Stuart in 1963 and possibly other new types by 1964 and
1965.”
Photos show (1) Henry Webb. (2) A test field of Coker’s
soybeans.
Pages 3-7–Details on the variety Hampton–1961
breeder’s registered seed. It is being released for planting
by Southeastern growers in 1962. Origin, production (49.1
bu/acre over 3 years), shatter resistance, disease resistance,
quality, adaptation, planting date, maturity, harvesting.
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Acknowledgment to Dr. E.E. Hartwig. Photo show: (1)
Henry Webb with M.D. Lamberth, sales manager. (2) John
Hicks, assistant plant breeder. (3) Robert C. Culpepper, a
contract grower, standing in a field of Hampton soybeans in
front of a large McCormick combine.
Page 8–”Coker’s Pedigreed Yelnanda–1961 breeder’s
registered seed. We are happy to offer growers of the
Southeast our newest strain of Yelnanda, the result of eight
years of intensive selection and testing. This new strain
while typical of Yelnanda is characterized by improved
yields, higher shatter resistance, and more disease tolerance.”
Maturity: From medium late to late. Protein content:
Highest of adapted varieties–44-45%. Seed size: Large and
uniform. Photo shows Webb and Dr. J.W. Neely (in charge of
agricultural research) in a field of Yelnanda soybeans.
Page 9–For 1963! Stuart (Lee x Majos). Lee was
developed by Dr. E.E. Hartwig and Major by Mrs. Mary
Coker Joslin. A chart shows the pedigree of Majos, Yelnanda,
Hampton, and Stuart Soybeans. Yelnanda (1947) resulted
from a cross between Nanda selection and Yelredo (1954).
Page 10-11. Some suggestions for obtaining greater
profits growing soybeans. Page 12–Effect of day length on
soybeans.
Page 13–Effect of light on plant growth and early bloom
(with photos of plants). Page 14–Coker breeding makes the
difference, by J. Winston Neely, PhD, Vice-president and
Director Agricultural Research. Gives details of Coker’s twophase breeding program. Phase 1 takes 5 years and phase 1
takes 9. In phase two, 3,000 plants are selected during year
1. It takes 6 years to breeder’s seed, 7 years to foundation
seed, 8 years to registered seed, and in year 9 Coker sells
certified seed to growers. A photo shows Jake Hartz Jr. in a
field of Hampton soybeans, showing their lush vegetative
growth. Page 15–Prices, terms, and conditions. Hampton
costs $10.00/bushel for 1-10 bu. Yelnanda costs $5.50/bu for
the same.
The back cover states: “1962 soybean catalog from
Coker. David R. Coker (1870-1938) founder. Since 1902–
The South’s foremost seed breeders.”
Note: This catalog was received by the USDA National
Agricultural Library on 28 Jan. 1963.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
Hartsville, South Carolina.
2313. Rodale, J.I. ed. 1961. How to grow vegetables and
fruits by the organic method. Emmaus, Pennsylvania: Rodale
Books, Inc. 926 p. See p. 507-09. Illust. Index. 23 cm.
Reprinted in 1974.
• Summary: In the large Section 2, “Organic vegetable
culture: A complete listing,” is a subsection titled “Soybean”
(p. 507-09) with the following contents: Introduction, brief
history [inaccurate], and nutritional value. Range and soil.
Seed. Planting. Enemies. Harvest. Focuses on how to grow

“vegetable soybeans” using the organic method.
“Two types of soybeans are now cultivated in this
country, out of the hundred or more varieties of the Orient.
Field soybeans are used to make hay, for seed, for green
manure and in combination with sorghum, for silage. The
seed is a rich source of oil which has industrial as well as
culinary uses. Vegetable soybeans are used green like peas or
lima beans; dried, like navy beans, or are sprouted like Mung
beans. Soybean protein is more complete than the protein
found in any other vegetable. Soy flour is a valuable protein
additive to baked products and is used for diabetics because
it is low in carbohydrates. Soy milk and cheese [tofu] are
useful for babies and children suffering from cow’s milk
allergies. Soy meal, like cottonseed meal, is a rich source of
nitrogen when used as a fertilizer.”
“Tests at Iowa State have shown that the best way to
plant soybeans is to plant several varieties, maturing in
different periods, at the same time. Judging by gustatory
as well as horticultural standards, Iowa State recommends
Sac, maturing in 9 weeks, Kanro, maturing in 10 weeks and
Jogun, maturing in 12 weeks. These may be expected to
supply green beans for the table during the late summer.”
Photos show: (1) Wilbert Walker, a Pennsylvania
organic gardener, with a sprawling vegetable soybean plant
in his garden. (2) A close-up of soybean pods on a soybean
plant. Address: Editor-in-Chief, Rodale Books Inc., Emmaus,
Pennsylvania.
2314. Shibasaki, K.; Hesseltine, C.W. 1961. Miso. II.
Fermentation. Developments in Industrial Microbiology
2:205-14. [1 ref]
• Summary: “In a search for ways to increase the use of U.S.
soybeans in traditional Japanese foods,” uses soy grits from
specific soybean varieties to make Shinshu Miso and Sendai
Miso. The varieties are Chippewa, Adams, Lincoln, Clark,
Harosoy, Hawkeye, Hokkaido-Akita, Iwate, Miyagi, Nagano,
Chinese. Address: 1. College of Agriculture, Tohoku Univ.,
Sendai, Japan; 2. Northern Regional Research Lab., Peoria,
Illinois.
2315. Watanabe, Tokuji. 1961? Studies on tofu production
from U.S. soybeans (2). Food Research Institute, Japan. 11 p.
Undated. Typed, without signature. [2 ref. Eng]
• Summary: Contents: 1. Experiments in the laboratory:
Weight per 1,000 seeds, color of seed coats and color
of hilum of U.S. and Japanese soybeans, speed of water
absorption in U.S. and Japanese soybeans, protein and fat
contents of U.S. and Japanese soybeans, water-solubility of
protein in U.S. and Japanese soybeans, natures of soy milk
obtained from U.S. and Japanese soybeans. 2. Production test
of tofu: Production method of tofu, comparison between the
tofu made from U.S. soybeans and that from the Japanese,
choice of U.S. soybean variety suitable for tofu production.
3. Improvement of production methods.

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 1120
Tables show: (1) Properties of U.S. and Japanese
soybeans (Japanese: Nagano, Hokkaido, Miyagi, Aomori,
Kumamoto. U.S.: Harosoy, Hawkeye, Adams, Chippewa,
Clark, Lincoln, Blackhawk, Acme, Ottawa Mandarin,
Norchief, Comet, Lee, Jackson, Dorman, Dortchsoy, Ogden,
Wabash, Monroe, S-100, Capital, Flambeau, Shelby, Ford,
Hardome, Renville, Lindarin, Perry, Grant; For each variety
is given: Weight per 1,000 seeds, color of seed coat, color
of hilum, remarks). (2) Nitrogen content and nitrogen
outflow of U.S. and Japanese soybeans. (3-1) Influence of
the quantity of water added on the nitrogen solubility of
soybeans. (3-2) Influences of the length and temperature
of heating on the nitrogen solubility of soybeans. (4)
Comparison between U.S. and Japanese soybeans in tofu
production (for each variety is given: Percentage of protein
and fat in the soybeans. Protein in laboratory soy milk {%}.
Protein in factory soy milk {%}. Weight of tofu {kg from 1.8
kg of soybeans}. Yield rate of tofu {% of solids in soybeans
appearing in tofu, dry basis}. Yield rate of protein {% of
protein in soybeans appearing in tofu}. Protein in tofu {%}.
Height of tofu {cm}. Moisture of tofu {%}. Hardness of tofu
{using penetrometer; large value = soft tofu}. Properties of
tofu–Coagulation, texture, color {3 = excellent, 2 = good,
1 = fair}). (5) relationship of water-soluble protein + fat in
soybeans to weight, protein, and fat contents of tofu. (6)
Volume and composition of okara. (7-1) Properties of tofu at
various doses of coagulant and various tempos [speeds] of
coagulation.
Note: A Japanese version of all tables is given on
unnumbered pages at the end. Address: Food Research Inst.,
Japan.
2316. Soybean Digest. 1962. Grow the best soybean
varieties: some late information from the state experiment
stations. Feb. p. 6-9.
• Summary: “University of Arkansas Extension Service
offers the following advice on selecting a soybean variety:
“’Some characteristics in selecting a good variety of
soybeans to plant in addition to high yields are:
“’1–Sufficient plant height for high yields and
harvesting.
“’2–Lodging resistance.
“’3–Shatter resistance.
“’4–Lower pod set sufficiently above the soil for
efficient harvesting.
“’5–Date of maturity suitable for climatic conditions in
production areas.
“’6–Disease resistance.
“’7–Yellow seeded.
“’8–High seed quality, purity, germination and a
seedcoat that does not break easily in harvesting, drying and
storage.
“’Good quality soybean seed planted in warm moist soil
will usually be up to a good stand in 5 to 7 days.

“’Soybean seed stored from one planting season to
another usually have a very poor germination percentage
and are considered worthless for planting purposes under
southern conditions.” (Seed carried over from one season to
the next in northern states should not be planted without a
germination test)
“States Purdue Extension Bulletin 231: “’Choosing good
seed of the right soybean variety is a highly important step in
profitable soybean production. Registered or certified seed of
the recommended varieties is available annually. Foundation
seed is maintained for extensively used varieties.
“’Soil conditions, rotations, and time of planting are
important considerations in choosing a variety. The same
variety usually matures earlier on sandy soils than on clay,
loam, or muck soils.
“’Generally, the variety that matures latest without
frost injury will give maximum yields under most northern
conditions. The use of two or more varieties differing in
maturity is important when a large acreage is grown to help
reduce production hazards because of extremes in weather
during the growing and harvesting seasons.’
“Soybean varieties are sensitive to changes in
latitude, and some are better adapted than others to local
conditions. The map following shows in general the latest
recommendations of agronomists in the soybean belt. For
suggestions for your immediate locality contact your county
agent or state extension service.
“See the list of seed sources in the ‘Seed Directory’ in
this issue. Also, contact your county agent or state extension
service for lists of registered and certified seed sources.
“For individual variety descriptions see the article,
‘Leading Soybean Varieties,’ on following pages.
“Varieties Dropped, Added Three northern varieties are
omitted from the leading soybean variety list this year. They
are Goldsoy, Renville, and Harly.
“Two varieties are added to the northern list: Kent,
which was developed by Purdue University Experiment
Station & USDA, and Bethel, which has rootknot nematode
resistance, developed by the Delaware Experiment Station &
USDA.
“The Dorman, Dortchsoy 67 and Yelnanda varieties
have been dropped from the list of leading southern varieties.
Hampton, developed by Coker’s Pedigreed Seed Co.,
replaces Yelnanda in South Carolina and Georgia.
“Indiana Varieties: Leading varieties to be planted
in Indiana are the moderately early Harosoy, Hawkeye,
Lindarin, and the later Shelby, says K.E. Beeson, extension
agronomist, Purdue University. In southern Indiana, Clark
will be used extensively. The leading variety between the
late Clark and earlier soys is Shelby which should replace
Lincoln because of higher yielding ability. The root rot
problem, particularly in northeastern Indiana, requires the
use of Blackhawk for resistance to this soil-borne disease.
Blackhawk is added to the map of best adapted varieties in
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Indiana for the first time this year, due to its resistance to
Phytophthora.
“For a complete bulletin on soybean production in
Indiana write for Soybeans in Indiana, Extension Bulletin
231 (revised 1961), Agricultural Extension Service, Purdue
University, Lafayette, Indiana.
“Iowa Varieties: The Iowa Extension Service offers the
following information concerning soybean varieties in the
state:
“Grant. Not suited as a full season variety in Iowa.
Should be used only when planting has been delayed.
“Chippewa. Well adapted to the northern tiers of Iowa
counties. Has the best performance record of any variety in
its class. Can be used farther south in Iowa when planting
has been delayed.
“Blackhawk. Suggested for the northern tiers of Iowa
counties. Yields and stands up very well and is tall enough
for easy combining. Can be used in central Iowa when
planting has been delayed.
“Lindarin. Matures the same as Harosoy, averages 3 to
4 inches shorter, lodges less and compares favorably with it
in all other characteristics. Hawkeye. Suggested for northern
and central Iowa. The most widely grown variety in the
northern half of Iowa and the Cornbelt. In extreme northern
Iowa it should be planted early, May 10-20. Grows erect, has
a good yield and oil content. Suited to southern Iowa when
planting has been delayed.
“Adams. Adapted to the same general areas of central
Iowa as Ford, but yields about 2 bushels per acre less.
“Ford. Suggested for use in north-central, central and
south-central Iowa comprising five tiers of counties. Outyields Adams and Lincoln, lodges less and has about the
same height.
“Shelby. Matures 2 days later than Ford and has about
the same height and lodging resistance. In the northern area
of adaptation Ford outyields Shelby while in the southern
area the reverse is true.
“South Carolina Varieties” From H.L. Musen, associate
agronomist, South Carolina Experiment Station:
“In 4 years plantings Lee averaged below the 30-inch
average height necessary for efficient combining. For this
reason it is felt that Lee should not be planted in the Coastal
Plains of South Carolina except possibly in the counties
adjoining North Carolina and on rather heavy soils where
they are known to do well.
“Jackson tends to give higher yields than CNS-4. Also,
it withstands lodging better than CNS-4. Bienville has been
in the experiment 3 years. In yields it has averaged more
than Jackson for May plantings and the June 10 planting.
Bienville lodges considerably when planted in May, but not
as severely as CNS-4.
“At present Jackson and CNS-4 are suggested for
planting through June 15 or 20 depending an location and
soil type. For late plantings, Yelnanda and JEW-45 should be

used to give maximum height. Three years’ data indicate that
Bienville is suited for early and late planting.
“Texas: From R.D. Staten, asssociate professor,
Texas Agricultural and Mechanical College System,
College Station, Tex.: ‘The greatest problem confronting
our growers... is trying to increase the percent protein of
the soybeans produced on the High Plains of the Texas
Panhandle. Research studies are under way to determine
the cause of these low protein beans and to devise means, if
possible, of correcting the problem.’
Photos: (1) Francis J. Williams, assistant director
in charge of the University of Arkansas Rice Branch
Experiment Station, Stuttgart, Ark., in a field of Hood,
a southern-adapted variety. (2) A.H. Probst, Purdue
Agronomist, crossing soybeans. (3) Field of seed of mature
Chippewa, one of the better northern varieties, is examined
by J.W. Lambert (left) and John Thompson, University of
Minnesota agronomists.
2317. Soybean Digest. 1962. Leading soyabean varieties.
Feb. p. 8-9.
• Summary: Gives the name and location of the organization
that developed each variety, the year of release, and the
botanical and agronomic characteristics of 26 northern and
10 southern soybean varieties. The most widely grown
northern varieties (listed in order of maturity from earliest to
latest) are: Acme, Crest, Flambeau, Norchief, Merit, Comet,
Grant, Mandarin (Ottawa), Hardome, Capital, Chippewa,
Monroe, Blackhawk, Lindarin, Harosoy, Hawkeye, Harman,
Adams, Ford, Shelby, Clark, Wabash, Perry, Kent, Bethel,
Scott.
Southern varieties (listed in order of maturity from
earliest to latest) are: Hill, Hood, Ogden, Lee, Jackson,
Rebel, Bienville, Hampton, JEW 45, Improved Pelican.
A map of the USA and Canadian growing areas shows
recommended areas for production of these varieties.
2318. Hartwig, Edgar E.; Hinson, Kuell. 1962. Inheritance of
flower color of soybeans. Crop Science 2(2):152-53. March/
April. [6 ref]
• Summary: In 1910 Piper and Morse (3) described soybean
flowers as being either purple or white. “A new flower color,
herein designated dilute-purple, was observed in the purpleflowered Tanner variety in 1946.” It was later also observed
in the Laredo variety.
“Preliminary information obtained from the first F2
populations grown indicated that the genes involved in the
inheritance of flower must be at more than one locus.”
“The results obtained indicate that the flower color
phenotypes observed in this study were controlled by 3 major
gene pairs. A fourth flower color gene, previously designated
W2, is not considered in these flower color inheritance
studies, since two different reviewers have interpreted its
action in a different manner. The gene W1 is considered
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synonymous with the original W and W1, designations. The
symbols W3 and W4 are assigned to be used in conjunction
with W1, to describe flower color inheritance.” Address: 1.
Research Agronomist, Stoneville, Mississippi; 2. Geneticist,
Gainesville, Florida, Crops Research Div., ARS, USDA.
2319. Nanda, K.K.; Hamner, K.C. 1962. Investigations on
the effect of ‘light break’ on the nature of the endogenous
rhythm in the flowering response of Biloxi soybean (Glycine
max. L. Merr.). Planta 58(2):164-74. March. [12 ref. Eng;
ger]
• Summary: “Many organisms exhibit circadian rhythms
which are rhythmic patterns of behavior or response having a
periodicity of approximately 24 hours.”
Nearly all of the rhythms are affected by light in
a similar fashion, that is, they are phase shifted by a
brief exposure to light, called a “light break” or a light
perturbation. The frequency of some of the rhythms is
under constant conditions very precise and it is obvious that
we are dealing here with an instinctive or innate ability of
the organism to sense time. The mechanism by which the
organism is able to measure accurately the passage of time
has been called the ‘biological clock’.
“However, recent research has given strong support
to the hypothesis that circadian rhythms are involved in
the photoperiodic response, particularly, the work in this
laboratory with Biloxi soybean seems conclusive, Blaney
and Hamner (1957), Nanda and Hamner (1958, 1959,
1959a).” Address: Dep. of Botany, Univ. of California, 405
Hilgard Ave., Los Angeles 24, California.
2320. Soybean Digest. 1962. Four generations of soybean
cooperators [Bayless family of Indiana]. March. p. 18. Cover
story.
• Summary: “The Bayless Farm west of Bluffton, in eastcentral Indiana, has been a testing center in the development
of new soybean varieties since 1940. In cooperation
with Purdue University, the Baylesses have helped in the
development of Lincoln, Hawkeye, Blackhawk, Lindarin,
and Shelby soybean varieties and have been exceptionally
good cooperators in many agricultural extension activities
for many years.
“Unique about the Bayless farm is its 50-year history
of soybean production and the closely knit family life and
living it provides for four generations of one of Indiana’s
finest farm families.
“The patriarch of this family is Homer Bayless who was
born on this farm 75 years ago. The farming tradition on the
home farm, with some added acreage, is being continued by
son Gerald, grandson Keith, and great grandson Steven, age
3. The family has had a deep interest in soil improvement
and conservation and in new agricultural developments. They
were among the first commercial producers of soybeans and
hybrid corn in Indiana. The prosperous family seed business

was established in 1936. Their production centers around the
newest recommended hybrids and varieties of small grains
and soybeans.
“Soybean production has been continuous since 1912
on the Bayless farm and has included the succeeding
recommended varieties: Early Brown, Ito San, Midwest,
Manchu, Dunfield, Richland, Lincoln, Hawkeye, Harosoy,
Lindarin and Shelby. Soybean yields per acre have increased
steadily from 15 bushels in the 1912-1917 period to 20 by
1925, to 35 by 1945, to 40-45 by 1960, to a top yield of 53
bushels of Shelby in 1961. Other crops have yielded well
too, with corn at 120-140, oats 75-100, and wheat near 50
bushels per acre during the past few years.
“Gerald and son Keith are Purdue agricultural winter
short course graduates of 1927 and 1953, respectively, and
are frequent visitors on the Purdue campus to keep abreast of
new agricultural developments.
“Gerald’s son Larry is a Junior in the Purdue School
of Agriculture and a summer 4-H club leader in his home
county.
“Cover Picture: Homer Bayless, right, son Gerald,
great grandson Steven and grandson Keith take an admiring
look at their favorite crop, soybeans, on the family farm
near Bluffton, Indiana. The Baylesses have cooperated
continuously with the Purdue Agricultural Experiment
Station since 1940 in the development of improved soybean
varieties. They have grown soybeans continuously on their
farm since 1912.”
2321. Shade, Lucille. 1962. How soybeans can help you.
Organic Gardening and Farming 9(5):22-24. May.
• Summary: The subtitle reads: “A remarkable plant that
yields a highly nutritious food, helps build soil, and does a
dozen other jobs–the soybean belongs in your garden.” A
photo caption states: “The vegetable soybean draws heavily
upon lime in the soil, but will return nitrogen if the residue
of the vine is left in the field and turned under. Soybeans give
the most complete vegetable protein.”
“Soybeans can be eaten green in much the same way
you’d eat lima beans... They can be roasted and eaten like
peanuts, or used to make soy milk for babies allergic to other
kinds of milk.
“For the home garden, be sure you get an edible or
vegetable variety, not a farm legume or forage type. Edible
strains differ as much in palatability from field varieties as
does sweet corn from field corn... Two of the better edible
varieties are Bansei and Pando. These mature fully in about
96 days... Green vegetable soys may be prepared the same
way as other garden beans. They make a good addition to
soups, chili con carne, salads, etc. Mixed with corn, they
make a delicious succotash.
“Soybeans should be inoculated like any other legume.
Not only will they do better but the inoculant will help the
plant to utilize nitrogen from the air rather than from the soil.
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Soybeans can obtain as much as two-thirds of their nitrogen
from the air.
“A package of inoculant can be purchased at almost
any garden center very cheaply. Twenty-five cents will buy
enough to inoculate 5 or 6 pounds of beans. To use, simply
dump the seeds in a pan, cover with water and then drain
immediately. Sprinkle the inoculant powder over the seeds,
mix well, and plant.
“Soybeans have long been used as a green manure crop
to improve both the condition of the soil and to add a goodly
amount of nitrogen as well. For best results, inoculate the
soybean seeds, plant at the rate of about 3 pounds for each
1000 square feet of ground and turn under when the plants
reach the blossom stage. They will then be as large as they’ll
ever be and still be tender enough to decay rapidly in the
soil. Most of the nitrogen has been gathered by this time
also.
“Soybean meal is one of the finest organic fertilizers you
can buy.”
Note: This is the earliest article on soy seen (Aug. 2002)
in Organic Gardening and Farming magazine.
2322. Soybean Digest. 1962. Pioneer Indiana soybean leader
[J.B. Edmondson] has passed. May. p. 10.
• Summary: “J.B. Edmondson, 76, of Danville, Indiana, one
of Indiana’s pioneer soybean growers and a longtime official
in the American Soybean Association, died at the wheel of
his car, apparently from a heart attack, March 28.
“Mr. Edmondson was born at Le Clair, Indiana. His
formal education was obtained at Clayton high school,
Milliken University, and Purdue University. He graduated
from Purdue with a bachelor of science degree in agriculture
in 1911.
“Following graduation he was assistant state geologist of
Indiana for 2 years; then for a year he was editor of Farmers
Guide at Huntington, Indiana. After 1914 he operated a 160acre farm south of Clayton, Indiana, until he turned over
his active farm operations to his son, John, and moved to
Danville in 1947.
“He grew his first crop of soybeans in 1914–which was
a failure due to lack of knowledge–and continued to grow
soybeans every year until his retirement. He was a certified
seed producer of soybeans and small grains. He cooperated
in the multiplication and certification of leading soybean
varieties for many years and conducted field days on his
farm. He was especially active in distribution of the seed of
the Dunfield variety when it was first introduced.
“He was active in the American’ Soybean Association
almost from the time it was founded. He served for many
years on the ASA board of directors and as vice president,
secretary and treasurer.
“He was a member of the small executive group in
ASA that decided to hire a full-time executive officer and
to launch the Soybean Digest, at the annual meeting at Fort

Dearborn, Michigan, in 1940. Geo. M. Strayer was appointed
executive secretary at that time.
“Mr. Edmondson was elected an honorary life member
of ASA in 1948. Surviving are his widow; his son, John; a
daughter, Mrs. Marian Nichols, Angola, Indiana; and two
brothers.
A portrait photo shows Mr. Edmondson.
2323. Green, Victor E., Jr.; Genung, William G.; Orsenigo,
Joseph R. 1962. A history of research on soybeans on
Everglades organic soils. Everglades Experiment Station,
Mimeo Report (Belle Glade, Florida) No. 63-8. 7 p. Nov.
• Summary: This typewritten report is a detailed history from
1924 to the present, with sections on soybean insects and
weed control in soybeans. It begins: “Soybean culture in the
Everglades area has been studied for a long period of time.
Results from these studies have been discouraging regarding
the cultivation of the crop and the establishment of facilities
for drying and pressing the beans is not recommended at
this time. Various reasons that the crop has not become a
commercial success include lack of varieties suited to the
subtropical climate with its heavy rainfall, susceptibility of
existing varieties to leaf and pod diseases prevalent in the
area, the short day length (only 13.9 hours on June 21st),
lack of suitable weed control measures until only recently,
and most important, the ravages of certain insects and the
difficulty of their control on an economic basis.
“Sample facts from the Everglades Experiment Station
section of the Annual Report of the University of Florida
Agricultural Experiment Stations should serve to show the
historical aspect of research on soybeans.
“1924. pp. 45-46R. W.E. Stokes stated that [of] the
general farm crops planted, corn, soybeans and velvet beans
did best. He used the Laredo, Otootan and Mammoth Yellow
varieties.
“1925. p. 95R. George E. Tedder wrote that soybeans
showed a better growth than any other legume planted, and
apparently would have matured creditable crops of seed, had
not the flood arrived before harvesting time. Water stood 22
inches above the soil surface.
“1926. p. 1208. Tedder reported that on second-year
elder and second-year sawgrass land Laredo, Biloxi,
Mammoth Yellow, and SPI No. 25438, 37261, 25135, and
51043 germinated well on both areas. Grasshoppers ate
the leaves off the planting on sawgrass land 3 weeks after
germination. Varieties planted on elder land made better
growth, although the growth on both areas was abnormal.
Otootan variety was most promising. The varieties on
elder land produced a few seed. May plantings were best,
but unsatisfactory. Those planted in the eleven other
months were poorer. Mammoth Yellow seemed to be most
satisfactory, followed by Otootan, then by Laredo. Only
the May plantings resulted in seed production.” Address:
1. Assoc. Agronomist; 2. Assoc. Entomologist; 3. Assoc.

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 1124
Horticulturist. All: Everglades Experiment Station, Belle
Glade, Florida.
2324. Sirohi, G.S.; Hamner, K.C. 1962. Floral inhibition
in relation to photoperiodism in Biloxi soybean. Plant
Physiology 37(6):785-90. Nov. [14 ref]
• Summary: “Biloxi soybean is a short day plant with
a critical photoperiod of about 14½ hours. It has been
demonstrated that if short days are given in direct succession,
the number of nodes which produce flowers on a plant is
directly proportional to the number of inductive short days
between three and approximately ten...” If, however, the
short day treatments are not given in direct succession, there
may be no flowering response. Address: Dep. of Botany &
Plant Biochemistry, Univ. of California, Los Angeles.
2325. Oleagineux. 1962. Industrie du soja [The soybean
industry]. 17(12):919-20. Dec. [3 ref. Fre]
• Summary: Contents (p. 919): Advantages of soy oil.
Symposium on soy derivatives for human use will be held
at the Northern Regional Research Laboratory on Sept. 1315. A symposium on soy oil has been organized in Tehran,
Iran, on April 4-5 by the Soybean Council of America.
Whey (Le petit-lait de soja), the filtrate obtained from the
curds precipitated by the acid, left over when one isolates
the protein from soybeans (isole de la protéine de soja). Soy
flours.
Page 920: Soy macaroni. Soy noodles (nouilles). Soy
bread. Neutralization of soy oil to make soaps.
Efforts in Paraguay (the government wants to develop
soya cultivation; the crop was first introduced in 1920
by Prof. Ciancio, who was returning from a stay at the
University of Naples, Italy, where he had studied the
biological value of soy protein with Prof. Filippo Botazzi.
From 1936 on some 161 ha of soya were growing in
Paraguay of four varieties: Mammoth, Hollybrook, Shanghai,
and Pekin. By crossing the two best {90% Mammoth and
10% Hollybrook} a new variety was created named Soja
Paraguaya).
The soy oil market in Spain. Fertilizing soybeans in
Arkansas. Autoxidation of soy oil.
A large photo shows a ship discharging barrels of soy oil
at the port of Cadix [Cadiz, Andalusia, southwestern Spain].
2326. Soybean News (NSCIC). 1963. 59-year record on
Indiana farm [Taylor Fouts and Soyland farm of Camden,
Indiana]. 14(2):6. Jan.
• Summary: “Soybeans were planted on the Soyland farm,
Carroll County, Indiana, Indiana, in 1904 and have been
grown every year since–a total of 59 years. Leo Bowman of
Camden owns and operates the Soyland farm now. Soybean
production was started there in 1904 by his father-in-law.
Taylor Fouts, who was honored many times as a soybean
grower... Mr. Fouts’s first seed beans were obtained direct

from China.”
“In 1962 Bowman had 70 acres of soybeans that yielded
just over 35 bushels per acre. The yield has varied from a
low of 21 bushels to a high of 48 bushels since 1947 when
Bowman started farming on Soyland with Mr. Fouts.”
Note 1. This is the earliest article seen (Oct. 2012)
stating that Leo Bowman now owns the Soyland farm,
formerly owned and run by soybean pioneer Taylor Fouts.
Note 2. This is the earliest document seen stating that
Mr. Fouts obtained soybeans from China; he almost certainly
did not. Mr. Bowman probably invented a bit of history
related to this farm and the work of Taylor Fouts.
2327. Agricultural Gazette of New South Wales. 1963.
Soybeans: An ancient crop finding new favour in modern
agriculture. 74(4):209-12. April.
• Summary: Contents: Introduction. In New South Wales.
Soil and climatic requirements. Soil preparation. Time and
methods of sowing. Fertilizers. Inoculation of seed. Varieties
(Nanda is best). After cultivation. Rotation. Harvesting.
Storage. Yields. Insect pests. Diseases. Uses of soybeans.
New South Wales has more than 45 years of experience
with soybean cultivation. More than 500 varieties have been
imported. Field trials have been conducted at Hawkesbury
Agricultural College and experiment farms. Yet yields
have been low, about 7 bushels per acre over a recent ten
year period. “In the 1946-47 season, an attempt at large
scale production was sponsored by the Commonwealth
Government and a considerable quantity of seed of popular
U.S.A. varieties was introduced. Some 2,000 acres were
sown, but again the yield of beans on the area harvested
was only approximately 6 bushels per acre... The area
sown to soybeans in this State in the last ten years has been
negligible.”
Yet new interest in the crop has arisen because of the
need for high quality protein meal [for livestock and poultry
feed] and the superior qualities of the oil in making special
paints.
Note: An article titled “Legume inoculant quality,”
published in the May 1964 issue (p. 1042) of this journal,
shows that lucerne, clover, and vetches are the three main
legumes now grown in New South Wales.
2328. Donovan, L.S.; Dimmock, F.; Carson, R.B. 1963.
Some effects of planting pattern on yield, per cent oil and per
cent protein in Mandarin (Ottawa) soybeans. Canadian J. of
Plant Science 43(2):131-40. April. [8 ref]
• Summary: “The performance of Mandarin (Ottawa)
soybeans was tested over a 4-year period in fifteen planting
patterns resulting from five row spacings (7, 14, 21, 28,
and 35 inches) and three plant spacings (1, 2, and 3 inches)
within the row. Response of yield and oil percentage [in
the seeds] to spacing was considerable. The combination
of narrowest row and widest plant spacing within the row

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 1125
(7 x 3) gave the highest yield, whereas the highest per cent
oil was obtained from the widest row and the widest plant
spacing (35 x 3).”
The best of both yield and oil is probably obtained from
a 7 x 4 pattern.
“Protein [content in the seeds] showed less response
to spacing. It was highest in the closest spacing... Iodine
number did not respond to spacing.” Address: Canada Dep.
of Agriculture, Ottawa, Ontario, Canada.
2329. Mansfield, T.A. 1963. Length of night as a factor
determining stomatal behaviour in soybean. Physiologia
Plantarum 16(3):523-29. July. [9 ref]
• Summary: “It has been known for many years that plants
sometimes exhibit a rhythm of stomatal movement even in
continuous light of constant intensity.” These experiments
show that stomatal opening in Biloxi soybean is influenced
by length of night. Address: Univ. of Reading Horticultural
Research Laboratories, Shinfield Grange, Shinfield,
Berkshire, England.
2330. Schmitthenner, A.F. 1963. Phytophthora root rot: a
threat to soybean production that can be eliminated. Soybean
Digest. Aug. p. 20, 22-23. [21 ref]
• Summary: “Phytophthora root rot is a relatively modern
disease. It was first noted in Ohio in 1951 (21). Several
fields in the northwest part of the state were devastated
by the root rot in succeeding years. At first the damage
was restricted to heavy clay or silty clay soils. After the
release of the extremely susceptible variety, Harosoy, root
rot was found throughout the soybean-producing region in
Ohio. Originally, the root rot was thought to be caused by
a Fusarium, but symptoms could not be duplicated by any
isolates of this fungus. In 1954, a Phytophthora was isolated
from soybean seedlings in North Carolina (16), and from
soybeans with root rot in Ohio (20). The Phytophthora was
soon recognized as the cause of root rot in Illinois (12), and
Ontario (9), and is now known to be present in Indiana,
Missouri, Iowa, and Mississippi as well.
“Symptoms. The soybean Phytophthora may affect
soybean plants at any stage of development. Seed rot and
damping-off of seedlings as they emerge may occur, but
the symptoms are not distinguishable from those caused
by Pythium. The symptoms are more distinctive in older
seedlings (figure 1). Phytophthora rots the entire root system,
whereas Pythium rots only the outer layers of the tap root,
which easily slough off exposing the central woody core.
Rhizoctonia also forms lesions in the outer layers of the root,
but they are reddish in contrast to the dark brown color of
Phytophthora rot. The central woody cylinder of a root is
colored dark brown in plants infected with Phytophthora rot
(figure 2), white to gray in plants infected with Pythium rot,
and is unaffected in plants infected with Rhizoctonia rot.
Older plants affected by Phytophthora root rot are generally

stunted and un-thrifty in appearance and may become
chlorotic and wilt (figure 3), or ripen prematurely, depending
on the severity of the root and stem damage.
“Brown rot may be present both inside and on the
surface of the stem. This may advance up from the soil for a
considerable distance (figure 3). When the tap roots of older
plants infected with Phytophthora root rot are split, internal
brown rot or discoloration are usually present. In Illinois the
stem rot phase of the disease is most common and may occur
without any root damage (figure 3). Occasionally distinct
stem lesions are evident in older plants, extending as high
as a foot above the soil (figure 4). The lesions are linear,
slightly sunken, chocolate brown, and only affect the outer
layers of the stem. In contrast, stem canker lesions originate
at the base of leaves or branches and generally girdle
the stem. Phytophthora stem lesions are dark brown, but
occasionally may contain small, black, fruiting bodies of the
weakly pathogenic pod and stem blight fungus or the reddish
color of Rhizoctonia in the center.
“The Causal Agent and Etiology of the Disease.
The Phytophthora species causing soybean root and
stem rot differs in certain respects from any other known
Phytophthora (9, 12, 13). Phytophthora megasperma var.
sojae was the name finally adopted after intensive studies.
This Phytophthora has a very limited host range and has
been reported on only one other crop, lupine (11). Where
it came from has never been determined, although there is
some evidence that it could be seedborne and be transported
in soil (9,13). This fungus could have arisen as a mutant of
Phytophthora megasperma which is known to be pathogenic
on sweet clover, sugar beet, spinach, hollyhock, carrot,
potato, and several of the cabbage family, and also has been
reported to live as a water mold on debris in ponds and
streams.
“The soybean Phytophthora is typical of soilborne types
in that it has no aerial form of spore. The infective unit is
undoubtedly a swimming zoospore. Conditions that result
in free soil or surface moisture for extended periods of
time are favorable for zoospore production and movement
and for development of Phytophthora root rot (13). The
Phytophthora persists in soil for considerable periods of
time, probably in the form of dormant zoospores, the sexual
stage. Crop rotations with corn, wheat, oats, or alfalfa have
had little effect on the incidence of the root rot in Ohio in
experiments under uniform tillage conditions (15). Farmers’
reports of beneficial effects of crop rotation could usually
be traced to tillage differences. The disease has not been
controlled by fungicide seed treatments (20) probably
because the soybean is susceptible for a considerable period
of time after emergence (8, 9).
“Severity of Damage. The severity of Phytophthora
root rot damage varies with the soil type, rainfall, tillage
practices and varieties used. In Ohio this root rot has never
been found in sandy soils. In silt-loam or clay-loam soils it is
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generally restricted to the dead furrows, natural depressions,
or areas compacted by equipment. Phytophthora root rot is
most severe in heavier clays and silty clays of the old lake
bed region of Ohio, Ontario and Indiana, and in the clays of
the Mississippi Delta region. Severe damage has also been
reported in lighter soils in Illinois (12). Damage is most
severe if the soils are flooded or waterlogged during the early
seedling stage (2, 9), or if the soil has been compacted by
shallow tillage even in the absence of heavy precipitation
(6). In the worst year in Ohio it was estimated that yield
losses were 50% or more in 6% of the fields. Spring plowing
(6) or extended dry periods prior to planting are generally
unfavorable for the disease.
“In Ohio during the 7 years that Harosoy has been grown
extensively Phytophthora root rot has caused extensive stand
loss in only 3 years. In Harosoy during the nonepidemic
years and in other varieties throughout the period the root rot
phase was present without the accompanying stand loss (14).
A similar form of root rot has been noted in Ontario (9). This
hidden damage has been difficult to estimate. In table 1, the
new near-isogenic resistant varieties are compared with their
original, susceptible counterparts (19). In this test no dead
plants were found in Clark, yet there was some decrease
in yield. Additional comparisons with these varieties will
probably indicate that considerable yield loss may occur in
all susceptible varieties, in Phytophthora infested soil, even
in the absence of kill.
“Development of Resistant Varieties. Monroe,
Blackhawk, and Illini were found to be resistant to
Phytophthora root rot in field tests as early as 1954 (20). All
other improved varieties in the Midwest were susceptible
in varying degrees ranging from the extremely susceptible
Harosoy (figure 5) to the somewhat tolerant Adams and
Clark. Several promising lines from Ohio were also resistant,
and from these the resistant varieties Henry, Madison, and
Ross were eventually released in Ohio where root rot was
most serious (17).
“Resistance to Phytophthora root rot was found to be
controlled by a single dominant gene (3, 18). Since only
one pair of alleles was involved it was possible to transfer
resistance to improved varieties readily through a backcross
program. The results are the Harosoy 63, Hawkeye 63,
Lindarin 63, and Clark 63 which have recently been
described (1, 19). These new varieties have performed well
in badly infested soil in Ohio (table 1). Phytophthora-tolerant
varieties are available for the Mississippi Delta region (7),
and immunity to this fungus is being incorporated into
future varieties” (Continued). Address: Assoc. Prof., Dep. of
Botany and Plant Pathology, Ohio State Agric. Exp. Station.
2331. Schmitthenner, A.F. 1963. Phytophthora root rot:
a threat to soybean production that can be eliminated
(Continued–Document part II). Soybean Digest. Aug. p. 20,
22-23. [21 ref]

• Summary: (Continued): Future Prospects. During
the 8 years that the cause of Phytophthora root rot has
been known, a tremendous amount of information has
accumulated on this disease. We are now on the threshold
of controlling this problem completely through resistant
varieties. There is a remote possibility that strains of
Phytophthora pathogenic to resistant varieties may develop.
A wide variety of Phytophthora isolates have been tested on
Blackhawk, the source of Phytophthora resistance, but no
evidence of more than one pathogenic race of this fungus
has been obtained, although differences in virulence between
strains are common (10).
“Furthermore, no breaking down of resistance in
Blackhawk has been noted even though this variety has
been grown continuously in Phytophthora infested fields
in Ohio since 1954. All reported instances of root rot in
Phytophthora-resistant varieties in Ohio have been caused by
either Pythium or Rhizoctonia or both. Undoubtedly, these
new varieties also will be damaged by Fusarium root rot
where this disease is prevalent (4, 5).
“The major problem remaining is to convince growers
who have not experienced Phytophthora root rot that this
menace to soybean production can and should be wiped out
by using only Phytophthora-resistant varieties.”
Figures show: (1) “A comparison of Harosoy and
Blackhawk soybeans in Phytophthora infested soil. From the
left, first and third rows are Harosoy and second and fourth
are Blackhawk. The resistance of Blackhawk has now been
incorporated into the new varieties, Harosoy 63, Lindarin 63,
Hawkeye 63, and Clark 63.”
(2) “Phytophthora root rot in soybeans. All seedlings
have been sliced open. Seedling ‘A’ shows the brown
rot inside root and lower stem that is characteristic of
Phytophthora root rot. The other seedlings are healthy.
(3) “Phytophthora root and stem rot of soybeans as it
appears in field. Plants at left have wilted and are drying up.
Plant at the right shows no symptoms although it is severely
stunted. Arrow points to margin of the stem rot that has
progressed up from the soil for a considerable distance.”
(4) Phytophthora stem lesion on soybean. Plant at left
shows typical long, linear, sunken stem lesion caused by
Phytophthora. Plant on right shows a girdling stem canker
caused by Diaporthe phaseolorum, var. caulivora that
originated at base of branch labeled ‘A’.
(5) Two-week old soybean seedlings with symptoms of
different diseases. A = healthy plant, B = Rhizoctonia lesion,
C = Pythium seedling blight showing cortex sloughing-off,
and D = Phytophthora root rot showing almost complete
disintegration of roots.
Table 1. The effect of Phytophthora root rot on the yields
of resistant and susceptible soybean varieties in Ohio Tests.
Address: Assoc. Prof., Dep. of Botany and Plant Pathology,
Ohio State Agric. Exp. Station.
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2332. Haque, Inam-ul. 1963. Influence of variety and locality
on the chemical composition of soybean. Pakistan J. of
Scientific Research 15(4):123-27. Oct. [15 ref]
• Summary: The chemical composition of 25 soybean
varieties was determined. The following varieties were
grown at Ludhiana Agricultural Farm: Shillong 1, Shillong
4, Mis 4, Mis 22 Mis 27, Mis 28, Mis 31, Mis 32, Mis 34,
Mis 94, K 16, K 30, Behrume 1, Behrume 6, Behrume 14,
Greenish Yellow, Chocolate, Soybeans Bandhar, Large
White, Mammoth Yellow, Naga Yellow, Yellow Pusa,
Otootan, Avoyens, Mirjanhat, and Mirjanhat yellow.
On average they contained 8.93% moisture, 5.93% ash,
34.85% protein, 19.37% fatty substances, and 30.92% total
carbohydrates.
Chemical composition of soybeans was affected by
growing them in different localities–Ludhiana, Lyallpur, and
Multan.
Note: In 1977, Lyallpur was renamed Faisalabad.
Located in the province of Punjab, Faisalabad is the 3rd
largest city in Pakistan. Address: Dep. of Soil Sciences, West
Pakistan Agricultural Univ., Lyallpur.
2333. Brim, Charles A.; Ross, J.P. 1963. A cyst nematode
resistant soybean strain. A research tool. Soybean Digest.
Nov. p. 17.
• Summary: The new strain, designated NC55, is similar to
the Lee variety but has a black seed coat. The variety Peking
was found to be resistant to the soybean cyst nematode in
1957, but it matures too early for use in the infested area and
it shatters badly. Address: USDA, North Carolina College,
Raleigh.
2334. Carpenter, Bruce H.; Hamner, Karl C. 1963. Effect
of light quality on rhythmic flowering response of Biloxi
soybean. Plant Physiology 38(6):698-703. Nov. [11 ref]
• Summary: In Biloxi soybean it appears that the endogenous
circadian rhythm passes through alternate photophil and
photophobe phases of sensitivity to red light, and that the red
light received during the photophobe phase of the rhythm is
inhibitory to flowering. Address: Dep. of Botany and Plant
Biochemistry, Univ. of California, Los Angeles.
2335. Soybean Digest. 1963. Japan miso team visits U.S.
Nov. p. 22.
• Summary: “A team of nine representatives of the Japanese
miso industry and their interpreter from Japan were
guests recently of the American Soybean Association at
Hudson, Iowa. They were under the leadership of Tabukei
Tanaka, president of the Japan Miso Industrial Cooperative
Association.
“The group visited several farms in the area, and the
farmers’ elevator and processing plant of the Farmers
Cooperative Co. at Dike, Iowa, in addition to the American
Soybean Association headquarters.

“The miso manufacturers traveled widely visiting
the U.S. soybean industry, with stops in New Orleans
[Louisiana], Chicago [Illinois], Minneapolis [Minnesota],
Peoria [Illinois], and Washington [DC], before making a tour
of Europe on their way home.
Miso is a fermented product made from soybeans and
is used mainly as a soup, but also for preserving fish, meat
and vegetables, and for various kinds of Japanese cooking.
Japanese miso manufacturers have become much interested
in purchase of U.S. soybeans for the making of miso in
recent years.
“Talk by Mr. Tanaka: Said Mr. Tanaka, in a talk at the
Waterloo, Iowa, Elks Club, where he and other members
of the team were guests of ASA: ‘Ninety percent of miso
is cooked into miso soup and is served at the tables of all
Japanese families every morning without missing a single
day. Over a period of a year you will be surprised to learn
of the wide variety of the items served in miso, and how
fresh they are. There is no country in the world that has so
many common vegetables, fish and shellfish in the rivers
and ocean, and seaweed. The U.S. adults would not know
the names of the fish and shellfish though even the children
of Japan know them well. “’Miso makes rare delicacies of
all kinds easily available as regular food every morning. I
believe that to know the taste of miso soup is to know the
people of Japan, as it expresses the arts and culture of Japan.
Mt. Fujiyama is well known as a symbol of the landscape
of Japan. Please recognize miso as a symbol of the common
food and delicacies of Japan.
“’Soybeans are not only judged by their elements but
as an ingredient of miso, of which Japan is proud. Special
care should be exercised in selecting soybeans for miso.
So please understand the reason why we are as careful to
obtain a white germ, lustrous hull, and even the same sized
bean as the pearls we select for a necklace. The members
of this tour are the representatives of miso industrial and
manufacturing enterprises, so they may tell you of their
various requirements for soybeans.
“’Please obtain a good understanding of this unique food
of the Japanese people. We beg you to supply us with good
soybeans.’”
Photos show: (1) “Japan miso team at home of Mr.
and Mrs. Geo. M. Strayer in Hudson, Iowa. Front row, left
to right: Zensuke Aoki, vice president, Aoki Miso Shoyu
Co.; Mr. Strayer; Ukitsu Matsubayashi, president, Shoman
Sangyo Co.; Saburo Watanabe, president, Otomo Food
Industry Co.; and Howard E. Grow, assistant to the ASA
executive vice president. Back row, l to r: Sadao Nakagaki,
president, Yamajirushi Miso Co.; Goro Komatsu, president,
Yamaman Kashimaya Shoten; Tokubei Tanaka, president,
Japan Miso Industrial Cooperative Association, the tour
leader; Matauemon Iida, president, Abumata Shoten; Ken
Sasaki, managing director, Sendai Miso Shoyu Co.; Sakubei
Takekuchi, president, Chikuma-Miso Co.; and Hiroshi
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Ushiyama, Yusen Air & Sea Service Co., the interpreter.
(2) Miso team in field of Kim soybeans on the Strayer
Seed Farms near Hudson. ASA’s executive vice president,
Geo. M. Strayer; is second from right, and Howard E. Grow,
assistant, is at right. Second from left is Tokubei Tanaka,
president of the Miso Association.
2336. Hamner, Karl C. 1963. Endogenous rhythms
in controlled environments. In: L.T. Evans, ed. 1963.
Environmental Control of Plant Growth. New York:
Academic Press. xvii + 449 p. See p. 215-32. Proceedings of
a symposium held at Canberra, Australia, Aug. 1962. Illust.
24 cm. [52 ref]
• Summary: “The biological clock: It has long been known
that organisms possess some kind of a clock whereby they
are able to measure the passage of time with remarkable
accuracy” (p. 217). An endogenous rhythm seems to be
closely related to a biological clock.
Evidence is accumulating to indicate that an endogenous
circadian rhythm is participating in the photoperiodic
response of Biloxi soybean (p. 221, 222, 225). Address: Dep.
of Botany, Univ. California, Los Angeles.
2337. Lambert, J.W. 1964. A plant breeder’s look at Japan’s
soybean needs. Soybean Digest. Jan. p. 9-10.
• Summary: “During a 5-week tour of Japan the writer had
opportunity to meet with several representatives of each of
the major soybean food industries and with soybean research
scientists at several agricultural and industrial research
stations.”
“The Japanese market is not only large–it is complex.
Whereas many of the market countries process soybeans in
much the same manner as is done in the United States, Japan
uses an important part of her available supply of soybeans
directly in the manufacture of traditional food items such
as tofu, miso, natto and kinako. Of the 1,443,500 metric
tons of soybeans consumed in Japan between April 1, 1962,
and March 31, 1963, 65% to be sure was processed in the
conventional manner, i.e. for oil and meal; but 20% was used
for tofu; 9% for miso; about 2% each for frozen tofu,” natto,
shoyu, kinako, and other miscellaneous soybean foods.
“In general Japanese soybean industries like the
availability of American soybeans in large relatively
uniform lots. They acknowledge the marked improvement of
American beans in recent years with respect to splits and to
dirt and other foreign material.” Some like specific varieties
which they designate as Hawkeye, Illinois, Ohio, Indiana,
and Harosoy.
Note: There are soybean varieties named Hawkeye,
Ohio (such as Ohio 9001, Ohio 9035 etc.), Indiana (actually
Indiana Hollybrook) and Harsosy. But there is no soybean
named “Illinois.”
“In most cases the No. 2 Ordinary was indeed ‘ordinary,’
being a wide mixture of varieties and having a rather high

percentage of splits, foreign material and damage. The No.
2 Select had much of the objectionable material removed.
‘Hawkeye’ was often true to label and was favored by
makers of conventional tofu. ‘Harosoy,’ usually rather pure
varietywise and low in foreign material, was favored by
frozen tofu and miso makers.
“The additional price on these pure varieties was a
deterrent, however...”
“Many of the makers of the conventional tofu and
aburaage are using a high proportion of U.S. soybeans,
especially in the Tokyo area. On Kyushu, on the other hand,
there is a preference for Japanese beans. But even here the
lower price of American or Chinese beans was attractive to
the tofu makers.
“Miso makers expressed a definite preference for
Japanese soybeans but more often because of price were
using Chinese beans. Only occasionally were they using
U.S. soybeans. The Japanese varieties are preferred because
they soften and absorb water more rapidly and uniformly in
cooking and reputedly have the most desirable flavor and
taste. They are usually large-seeded, and the most highly
regarded varieties have colorless hila, which is important in
making the popular pale yellow miso. They are relatively
free of foreign material and split beans.
“The Chinese soybeans are usually relatively free
of foreign material and splits, have a high proportion of
colorless hila and are lowest in price. They are relatively
small and are no better in taste than U.S. beans. American
soybeans, unless identity preserved Harosoys, tend to have
a high proportion of dark-colored hila and are high in splits
and foreign material.
“Want Less Hull: Natto making requires a very high
percentage of whole, unsplit beans and freedom from
foreign matter. For this reason a very high proportion of the
requirements of this industry are drawn from the domestic
supply.
“The representatives of the principal industries were
asked what they would like most in soybeans for their
respective operations; their replies can be summarized as
follows: (1) The crushing industry would like beans with a
high oil content and a somewhat higher protein than they
are presently getting; they would also like a lower hull
percentage. (2) The tofu makers would like beans having a
high percentage of soluble protein and protein that coagulates
over a fairly wide range of coagulant concentrations. (3)
Miso makers would like large seeded beans which have
colorless hila and which absorb water rapidly and uniformly
during the cooking process; they also often mentioned ‘good
taste after cooking.’ All of these manufacturers would like
to have beans low in foreign material and in split beans. The
reasons for the former are obvious. The preference for low
split bean content is based primarily on the fact that split and
whole beans absorb water at different rates.
“Inasmuch as the soybean food manufacturers often
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expressed a preference for Japanese soybeans providing
they could be obtained in large enough quantities and at
reasonable prices, it seemed desirable to observe production
of soybeans on Japanese farms and to discuss varieties and
variety improvement with Japanese experiment station
workers. Soybean fields in Japan are exceedingly small
by U.S. standards and are located mainly in the hilly or
mountainous sections where rice is not grown. A very large
portion of the best land in Japan is devoted to rice. Some
beans are, to be sure, produced on the banks of the rice
paddies, but these beans seldom find their way into the
market place. Most of them are used by the farm families
who produce them.”
“The Japanese varieties are of considerable interest.
Virtually all of them have what physiologists call a
‘determinate’ type of growth. That is, they grow vegetatively
until they reach about maximum height before they start
to flower, and then the seeds set at all of the nodes within
a short period of time. This is in contrast to most of the
varieties grown in the Cornbelt [Corn Belt] which are of the
‘indeterminate type’ that begins to flower when it has three to
five true leaves, and continues to flower and set seed for 2 or
3 weeks or until it reaches maximum height.
“The Japanese varieties are relatively short and branch
rather profusely under the conventional way of planting, that
is in rows about 20 to 24 inches apart and in two plant hills
about 6 or 7 inches apart in the rows. The seeds are usually
very large, often averaging 35 or more grams per 100 seeds,
in contrast to American varieties with 16 to 20 grams per
100. Hilum colors vary, colorless ones are most popular with
processors. Oil content is usually much lower than in U.S.
beans and protein content higher. As marketed the moisture
content is usually higher than that of U.S. beans.”
“Japanese varieties of several maturities are being
accumulated by the Japanese American Soybean Institute and
will be sent to the United States for study and comparison
with U.S. varieties under our conditions. The Japanese
varieties will be made available to U.S. soybean workers in
the regions where they are best adapted. It is hoped that as a
result of the present study American soybean breeders may
have a better understanding of the needs of the Japanese
soybean food industries. It seems likely that the scientists
who provide the varieties for American farm production
may find it worthwhile to devote a part of their energies and
resources to developing sorts that will find an enthusiastic
reception by these industries.” Address: Prof., Univ. of
Minnesota.
2338. Langer, R.H.M.; Bussell, W.T. 1964. The effect of
flower induction on the rate of leaf initiation. Annals of
Botany 28(109):163-67. Jan. New Series. [13 ref]
• Summary: Vegetative plants of four short-day and five
long-day species were exposed to inductive or non-inductive
daylengths continuously, or to inductive conditions just

long enough to induce flowering. Among the short-day
plants examined were the Biloxi soybean variety. The
first detectable indication of floral induction is usually an
elongation of the apical meristem. This is quickly followed
by precocious development of buds in the axils of the leaf
primordia.
It is concluded that floral induction and stimulation of
leaf initiation are likely to be universally associated whether
species are photoperiodically sensitive or not. Address:
Lincoln College, Canterbury, New Zealand.
2339. Soybean Digest. 1964. Leading soybean varieties. Feb.
p. 14-15.
• Summary: Gives the name and location of the organization
that developed each variety, the year of release, and the
botanical and agronomic characteristics of 28 northern and
10 southern soybean varieties. The most widely grown
northern varieties (listed in order of maturity from earliest to
latest) are: Acme, Crest, Flambeau, Norchief, Merit, Grant,
Mandarin (Ottawa), Hardome, Capital, Chippewa, Monroe,
Blackhawk, Lindarin, Lindarin 63, Harosoy, Harosoy 63,
Hawkeye, Hawkeye 63, Harman, Adams, Ford, Shelby,
Clark, Clark 63, Kent, Bethel, Delmar, Scott.
Southern varieties (listed in order of maturity from
earliest to latest) are: Hill, Hood, Ogden, Lee, Jackson,
Rebel, Bienville, Hampton, JEW 45, Hardee.
2340. Hartz (Jacob) Seed Company, Inc. 1964. Hartz quality
soybeans (Ad). Soybean Digest. April. p. 39.
• Summary: “Registered–Certified. Non Certified. Varieties
include: Hood, Lee, Jackson, Hampton, Ogden, Hill,
Dortchsoy 2-A, Bienville, Improved Pelican. Ask for
other varieties. Double cleaned and graded to meet top
specifications. Crotolaria free.” Address: Box 109, Stuttgart,
Arkansas. Phone: WA 2-1673.
2341. Holdsworth, M. 1964. The leaf movements of soybean,
a short-day plant. J. of Experimental Botany 15(44):391-98.
May. [10 ref]
• Summary: Buenning’s theory, first proposed in 1944,
was revised in 1954 (with soybeans) and 1961. In its final
form (1961), it explains photoperiodic responses as being
interactions of the day length with an endogenous rhythm,
and “was proposed as a general theory of photoperiodism;
but, in fact, is applied easily only to short day plants.”
These experiments were begun in Ghana and completed
in New Zealand. The soybean variety, Fort, was used in
Ghana; the variety Biloxi, obtained from the Beltsville
Experiment Station in Maryland (USA), was used in New
Zealand. “Biloxi soybean is a well-known short-day plant
and its leaflets show pronounced movement between day
and night. However, measurements of the angle between
the day and night positions of the leaves did not reveal any
difference in long and short days.” Address: Botany Dep.,
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Univ. of Otago, New Zealand.
2342. Harty, R.L.; Bygott, R.B. 1964. Studies on the growth
of soybeans on the Darling Downs, Queensland. Queensland
J. of Agricultural Science 21(2):205-12. June. [3 ref]
• Summary: Soybeans have been in limited commercial
production in Queensland since 1953-54, mainly in the
South Burnett district. Soybean investigations at Hermitage
Research Station date from 1959; the station is situated in the
Swan Creek Valley of eastern Darling Downs at an altitude
of 1,575 ft. Mean annual rainfall for the 18 years to 1962 was
28.46 inches; approximately 70% of the rain fell during the
summer.
Soybean seed yields of up to 1,655 lb (27.58 bushels)
per acre have been produced during the past 3 years at
the Hermitage Station on chernozem type soils. The
highest yielding varieties were Nanda, ECR 973 Congo,
and selections from Delsta and Mammoth Biloxi hybrids.
Address: Queensland Dep. of Primary Industries.
2343. Coulter, Murray W.; Hamner, Karl C. 1964.
Photoperiodic flowering response of Biloxi soybean in 72hour cycles. Plant Physiology 39(5):848-56. Sept. [28 ref]
• Summary: “Recently evidence has accumulated to indicate
that the photoperiodic control of floral induction is mediated
by an endogenous rhythm with periods of approximately
24 hours. It as long been known that the floral response of
Biloxi soybean varies with the length of the photoperiod...”
Address: 1. Space Science Center, Inst. of Geophysics and
Planetary Physics; 2. Dep. of Botany and Plant Biochemistry.
Both: Univ. California, Los Angeles.
2344. Carpenter, Bruce H.; Hamner, Karl C. 1964. The effect
of dual perturbations on the rhythmic flowering response of
Biloxi soybean. Plant Physiology 39(6):884-89. Oct. [6 ref]
• Summary: “Evidence is accumulating to indicate that
an endogenous circadian rhythm is participating in the
photoperiodic response of Biloxi soybean.” Most biologists
now believe that circadian rhythms are expressions of a socalled biological clock. The photoperiodic response clearly
involves some kind of a clock sense since the response
depends on the ability of the organisms to measure the length
of the day. Address: Dep. of Botany and Plant Biochemistry,
Univ. California, Los Angeles.
2345. Ezedinma, F.O.C. 1964. The soybean in Nigeria.
Proceedings of the Agricultural Society of Nigeria 3:13-16.
Oct. Papers Presented at the Annual General Meeting. [10
ref]
• Summary: “Introduction of Soybean into Nigeria: The
soybean was probably introduced into Nigeria in 1908.
It was first reported in 1910 (in the Annual Report of the
Nigeria Department of Agriculture) that soybeans planted at
Moor Plantation, Ibadan, on 1.35 acres failed. Introductions

of new varieties were made in the years following but there
was no indication that a successful crop was obtained from
these. The soybean was probably taken from Ibadan to
Samaru in 1928. In 1937, ten varieties were obtained from
the United States of America and one each from Malaya and
British Guiana. Of these, only one U.S. variety, Otootan, the
Malayan and Creole from British Guiana [Guyana] survived;
the rest either failed to germinate in the first planting or
failed in the second year planting. Two varieties obtained
from Ottawa [Ontario, Canada] in 1938 did not germinate
at Ibadan. A variety which had been brought into Itu in
Eastern Nigeria was taken to Moor Plantation in 1940 and
further introductions were made in the same year from the
Philippines (six varieties) and Trinidad [Lesser Antilles]
(one variety). Eight varieties were introduced from Southern
Rhodesia in 1942, and in 1949 a total of 11 varieties were
obtained from India, Ceylon, and the Philippines. By 1954,
there were 38 varieties in the collection at Samaru and this
had increased to 60 including some pure line selections
by 1960. More varieties of soybeans have been introduced
by the various Regional Ministries of Agriculture in
recent years, notably by the International Development
Services working in Western Nigeria. The problem of poor
germination of soybean introductions is still experienced.
The sudden change in ambient temperature in transit might
be responsible for the rapid deterioration of the embryos and
the subsequent failure of the seeds to germinate.
“Production Trends: Although the early attempts to grow
soybeans in the forest belt of Southern Nigeria failed owing
essentially to the poor quality of imported seeds, subsequent
trials in the guinea savanna belt proved successful. In
1928, soybeans were successfully grown at the Samaru
Experimental Station. This success apparently encouraged
the formulation of a programme which eventually resulted
in the issue of seeds to subsistent farmers in the adjoining
districts in order to establish soybean as a cash crop.
Soybean was thus meant to replace such commodity
crops as benniseed (Sesamum sp.) in Benue Province and
cotton (Gossypium sp.) in Southern Zaria Province. A
world shortage of oil-seeds immediately after World War
II accelerated the drive for increased soybean production
in Nigeria. A variety ‘Malayan,’ which showed promise of
yielding above 1100 kg/ha was multiplied and issued to
farmers about 1946.
“Following an initial export of 10 tons (25,110 kg) from
Nigeria in 1947, soybean became a cash crop and was grown
in parts of the three provinces of Benue, Katsina and Zaria.”
The main production area was the Tiv Division of Benue
Province where output grew from 10.5 tons in 1946 to 700
tons in 1948.
Today “Benue Province [in east central Nigeria] is the
most important soybean producing area in the country. From
this ‘nucleus’ soybean has spread into the adjoining districts
of Plateau, Niger, Kabba, as well as Ogoja and Abakaliki
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provinces in Eastern Nigeria.”
Page 15: Table 2: The amount of soybeans purchased for
export increased steadily from 10 tons in 1947 to a peak of
15,860 tons in 1963. Table 5. Yields of soybean in Nigeria
range from 340 to 1120 kg/ha.
Page 16: Table 6: Experimental yields (kg/ha) of some
soybean varieties at various locations in Nigeria [19511955]. The varieties are: Malayan Bilomi No. 3, Yellow
Bermelly, Misc. 94, Black Matted Java, Bilomi No. 1,
Dixie, 2 EB, Benares. The locations are: Samaru, Yandev,
Kontagora, and Riyom.
“Summary and Conclusions: In spite of its
comparatively recent history as a farm crop in Nigeria, the
soybean has achieved a significant place as a commercial
crop, contributing increasingly to the annual foreign
exchange earnings of the country. The acreage and total
production of the crop has more or less increased steadily
since it was first distributed to farmers after World War
II. Due to the fact that virtually the entire soybean crop
is currently exported, its domestic and commercial
potentialities have not been fully exploited in Nigeria.
“Either due to ignorance of suitable methods of

preparing soybean recipes or because of the longer history
and relative abundance of other grain legumes like cowpea
and bambara groundnuts, the soybean is not eaten to any
extent even in the producing districts of Nigeria. Soybean
which contains about 40 percent crude protein would
probably go a long way to augment the present protein
shortage in the diet of many Nigerians. This will depend on
the development of suitable methods of preparing acceptable
recipes and integrating. these into Nigerian cookery.
“The present system of exporting all the harvest in the
crude form denies the country of a chain of much needed
secondary industries including extraction of oil and related
manufacturing processes. Moreover, the cost of handling
the bulky crude commodity reduces the net income to the
Nigerian producer. Above all, if soybean is processed locally,
the by-product (soybean cake) from oil extraction processes
would become available to augment other high protein
feedstuffs for livestock.
“Although acre yields are still relatively low, it would
seem that a higher price incentive which local processing
and dietary demands will introduce might evince a more
extensive cultivation of soybeans in Nigeria. In anticipation
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of this, an intensive programme of agronomic and home
economics research could be usefully initiated in order to
ensure higher returns per acre and maximum utilisation of
the products.”
Note: This document contains the earliest date seen
(March 2020) for soybeans in Nigeria (probably 1908), or
the cultivation of soybeans in Nigeria (1910). The source
of these soybeans is unknown. Address: Federal Dep. of
Agricultural Research, Moor Plantation, Ibadan.
2346. Sen, S.P. 1964. Tracer studies on the biochemical
aspects of flowering: translocation of photosynthates and
metabolic changes in the shoot apex. Indian J. of Plant
Physiology 7(1-2):1-15. [17 ref]*
• Summary: The possibility that substances formed in
the leaves are translocated to the growing points during
photoperiodic induction was investigated in 4 plants,
including the soybean variety Biloxi. One theory is that
the amino acids supplied by the leaves may be synthesized
in the apical buds into larger molecules, such as protein
or polypeptides. Address: Radiochem. Lab., Bose Inst.,
Calcutta.
2347. Khristozov, At. 1964. Vurkhu rastezhnite i
produktivnite osobenosti na tsarevichniia khibrid Okhaio
S-92 i niakoi sortove soia, otglezhdani smeseno [Concerning
the growth and production features of the Ohio C-92 maize
hybrid and certain soya varieties, grown as mixed crops].
Rastenievudni Nauki (Plant Science, Bulgaria) 1(11):51-58.
[7 ref. Bul; rus; eng]
• Summary: The following soya varieties were tested:
Adams, Shelby, Lincoln, Chippewa, Clarke, Harosoy, and
Fourazhna, planted in mixed rows at inter-row distances of
0.60 meters. Tests were carried out as main and catch crops
at a rate of 6,000 maize plants and 30,000–35,000 soya
plants per decare. [Note: 1 decare, a metric unit of area =
0.1 hectare or 10 ares or 0.2471 acres]. Inhibition begins
after the 30th day and is particularly strong between the 30th
and 40th day after emergence, after which, though weaker,
it lasts until the 90th day. “The soya inhibits the growth of
maize stalks and in particular the development of the ears
and does not affect the number of cobs and leaves. Shading
by the maize plants has an adverse effect on the soya, which
is expressed in a poorer development of the entire plant.”
Address: Inst. of Livestock Breeding, Stara Zagora, Bulgaria.
2348. Scott, W.O. 1965. How to grow 50 bushels of soybeans
[per acre] in Illinois. Soybean News (NSCIC) 16(2):3-4. Jan.
• Summary: “Why are we concerned about the possibility
of growing 50 bushels of soybeans per acre? One obvious
answer is that a yield of 50 bushels per acre is likely to
be more profitable than the present state average of about
½ that much. Another reason we are interested is the fact
that during the past decade the yield of corn has increased

proportionately more than the yield of soybeans. Reports of
150 bushels (or more) of corn are not uncommon, yet, 60
bushels of soybeans are seldom reported. Theoretically a
fertility level and season that produces 150 bushels of corn
should grow 67 bushels of soybeans per acre.
“Plant physiologists who have compared the energy
requirement of soybeans to that of corn tell us that, assuming
the two crops utilize similar amounts of the sun’s energy,
soybeans should produce about 45% as many bushels per
acre as corn. The difference lies in the fact that soybeans
convert much of the energy to oil while corn stores energy
in the form of starch. A pound of oil packs roughly 2¼ times
more energy than a pound of starch. More energy is used by
the plant in manufacturing oil than in making starch. Taking
these differences into account plus the difference in weight
per bushel, corn should theoretically produce about 2¼ to 2½
times as many bushels per acre as soybeans under the same
conditions.
“Until a few years ago the relationship of soybean yields
to corn yields was within the theoretical range proposed
above. For instance the average yield of soybeans for the
ten year period 1941 to 1950 was 43 percent of the average
of corn for the same period. During the next 10 year period,
1951 to 1960, the average yield of corn had increased a little
more than soybeans, but the relationship was still fairly close
to the theoretical one. Soybean yields were 41% of corn for
the period. However, the yield of soybeans for the past three
years, 1961 to 1963, has been only 36 percent of the yield of
corn. If this spread in the yield relationship of the two crops
continues to widen and there is no compensating adjustment
in price, corn will become the more economically attractive
of the two.
“Plant breeders, plant physiologists and other scientists
are concerned and are working on this problem. However,
there is no variety or magic productive practice which will
double or triple the yield of soybeans next year. There are
production practices that may help you reach 50 bushels per
acre or more in 1965. Some of these are:
“1. The level of available phosphorus and potassium
in the soil should be high because soybeans do respond to
fertility. The nodules on the soybean’s roots take care of the
crop’s nitrogen requirement. Soybeans are responsive to
potassium and will not produce maximum yields unless the
level of available potassium is quite high. Phosphorus is also
necessary, but soybeans will produce at a maximum rate at
lower levels than will some other crops. This lower response
of soybeans to phosphorus doesn’t eliminate the need to keep
the level of this plant food high. One important step in the
fertility program that is being overlooked by many farmers
today is the application of limestone. Soybeans are a legume
and produce best at a relatively high pH value. Estimates
of the fertilizer use in Illinois would indicate that farmers
have been doing a better job of taking care of the corn crop
than soybeans. For instance, in 1952 about 53,500 tons of
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nitrogen were used. By 1964 the use of nitrogen by farmers
in Illinois was estimated as 200,000 tons. On the other hand
Illinois farmers applied 374 million tons of limestone in
1952. Its use is estimated at only 372 million tons in 1964.
While there has been a steady increase in the use of nitrogen
since 1952 the use of limestone has been relatively constant.
The application of limestone is not keeping pace with the
need of Illinois soils. The use of limestone must increase if
we are to realize the greatest return from our soybean crop.
“It is interesting to note that 172 tons of limestone are
required to neutralize the acid formed by the application
of a ton of anhydrous ammonia. Or to say it another way,
about 1.8 pounds of limestone is required to neutralize the
acid formed by the application of 1 pound of nitrogen in the
form of anhydrous ammonia or ammonium nitrate. But five
pounds of limestone is required to neutralize the effects of 1
pound of nitrogen applied in the form of ammonium sulfate.
“2. Selection of seed for planting is an important step
that is sometimes overlooked. We have not surveyed the
quality of soybeans used for seed in Illinois. However, if the
quality of seed of this crop is comparable to that of spring
oats and winter wheat, we would have to conclude that there
is room for improvement. Many farmers use small grain
from their own production for seed. Undoubtedly this is also
true in the case of soybeans. If the beans from the farmers
own production are no better prepared nor selected than the
spring oats and winter wheat seed used by Illinois farmers,
25 to 50 percent of the soybean seed planted is below
optimum in vigor and/or other quality factors. Bin run is
neither selected nor prepared.
“Soybeans used for seed should not only germinate well,
they should be free of splits and other inert matter, free of
weed seeds and corn, and they should be relatively uniform
in size to facilitate uniformity of planting. Most of us would
not think of planting corn that was not properly processed
and graded for size. On the other hand how many soybeans
are planted that have not been cleaned or processed in any
way?
“3. One of the very important decisions of the soybean
farmer is the choice of the variety. In Illinois we are proud of
the fact that 98 percent of the acreage planted to soybeans is
planted to varieties that have been tested and found adapted
to our conditions. The varieties recommended in Illinois
range in maturity from the early Chippewa to late Kent.
There is roughly a spread of 5 weeks in the maturity of these
two extremes. It can be expected that some of these varieties
will be planted outside their area of best adaptation! It is
often necessary to use an early variety following the failure
to get a stand of a full season variety, or the weather may
delay planting past the ‘safe’ time for full season varieties.
However, there is a tendency to use early varieties even
when full season varieties could have been established.
The percentage distribution of varieties as reported by the
Cooperative Crop Reporting Service for 1964 is shown in

Table 1.
“The comparative performance of Harosoy, Shelby and
Clark at different locations in the southern half of the state
is shown in Table 2. It is obvious that some farmers in south
central Illinois are sacrificing 2 to 4 bushels of soybeans
per acre when they plant Harosoy in preference to Shelby
or Clark. The difference in favor of the full season variety
is greater in southern Illinois. The conclusion is obvious,
maximum yields can be obtained only by the use of the best
adapted variety.
“4. The time of planting is a factor in obtaining
maximum yields of soybeans, particularly if a full season
variety is used. The average yield of soybeans planted during
the first half of May is higher than later plantings.
“5. Research work in northern, central and southcentral Illinois indicates that there is an optimum planting
rate for each row width. Chart 1 demonstrates this fact. The
difference in yield between the optimum planting rate and
a little more or a little less seed is not great, but does exist.
The optimum planting rate will provide a healthy plant about
every inch and a half in the row” (Continued). Address: Prof.
of Crops Extension, Univ. of Illinois.
2349. Estacion Experimental Agricola de Los Llanos,
Boletin Informativo. 1965. Resultados de la investigación
agropecuaria en el trópico [Results of the investigation
concerning land and cattle in the tropics]. No. 5. 51 p. +
errata. Feb. [Spa]
• Summary: This bulletin was published by the Servicio
Agrícola Interamericano, Ministerio de Agricultura,
Ganadería y Colonización, Santa Cruz, Bolivia. (General
Saavedra). Part of the Alliance for Progress (Alianza para el
Progreso).
In the chapter on the Department of Agronomy and
Soils, there is a report on the Oilseeds Section (Sección
Oleaginosas), by José E. Rocabado, discussing soybeans (p.
18-19), peanuts, and sesame seeds (Soya, mani, sésamo).
This station has been conducting experiments on these 3
crops since 1958, and has published the results periodically.
Concerning soybeans, the station recommends Acadian as
the best seed producing variety (in 1963-64 it gave a yield of
1,062 kg/ha), followed by Biloxi (972 kg/ha). For forage, the
station recommends Otootan, Irán. and P-I-205-912.
The section on tropical legumes (p. 33-34), used to
enrich the soil with nitrogen and for forage, mentions nine
plant species, including Glycine javanica (Common name:
Soya Perenne or Glycine), and Pueraria phaseoloides
(Common name: Tropical kudzu).
The section on entomology (p. 41), by José D. Candia,
states that the insect known locally as La petilla or chinche
verde (Edessa meditabunda F.) attacks sesame, soya, tomato,
and peanut plants. An illustration shows the insect.
Note: Concerning the word agropecuaria, Prof. Ted
Hymowitz (Univ. of Illinois at Urbana-Champaign), who
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lived and worked in Brazil for several years, defines it like
this: “Agropecuaria usually refers to management of land
for animal production, i.e., forages, grass rotations, green
manures, fertilizer regimes, etc.” Address: Casilla 247,
General Saavedra, Santa Cruz, Bolivia.
2350. Soybean Digest. 1965. Seed directory (Ad). Feb. p.
39-40.
• Summary: Soybean seedsmen and seed companies
are listed alphabetically by state (and within each state
alphabetically by city) in the following states: Alabama,
Arkansas, Georgia, Illinois, Indiana, Iowa, Kansas,
Kentucky, Louisiana, Michigan, Minnesota, Mississippi,
Missouri, Nebraska, North Carolina, Ohio, South Carolina,
Tennessee, Texas, Wisconsin. For each listing is given
the amount and varieties of seed available, and whether
certified, uncertified, or registered. Most of the entries are for
individual farmers.
Commonly sold varieties are: Adams, Amsoy, Bragg,
Chippewa 64, Clark 63, Custer, Dare, Davis, Ford, Hampton,
Hardee, Harosoy 63, Hawkeye, Hawkeye 63, Hill, Hood,
Jackson, Kanrich, Lee, Lindarin 63, Merit, Ogden, Pickett,
Rebel, Semmes, Shelby, and Wayne.
Proprietary varieties include: Hale 7, from Hale Seed
Farms, Burdette, Arkansas. Bellatti-L263, from Louis
Bellatti, Mt. Pulaski, Illinois.
2351. Soybean Blue Book. 1965. Leading soybean varieties.
p. 22-25.
• Summary: Gives the name and location of the organization
that developed each variety, the year of release, and the
botanical and agronomic characteristics of 26 northern and
10 southern soybean varieties. The most widely grown
northern varieties (listed in order of maturity from earliest to
latest) are: Acme, Crest, Flambeau, Norchief, Merit, Grant,
Mandarin (Ottawa), Hardome, Chippewa, Chippewa 64,
Blackhawk, A-100, Lindarin, Lindarin 63, Harosoy, Harosoy
63, Hawkeye, Hawkeye 63, Adams, Ford, Shelby, Clark,
Clark 63, Kent, Delmar, Scott.
Southern varieties (listed in order of maturity from
earliest to latest) are: Hill, Hood, Ogden, Lee, Bragg,
Jackson, Rebel, Bienville, Coker Hampton 266, Hardee.
A 2-page map of the USA (p. 24-25) shows the area of
adaptation for each of these varieties.
2352. Soybean Digest. 1965. Row widths: Row width
affected by variety, planting date. March. p. 15.
• Summary: “Soybeans in narrower rows usually yield more
per acre, University of Minnesota agronomist R.L. Cooper
reported to the American Society of Agronomy meetings at
Kansas City, Missouri.
“But the amount of yield increase that a farmer gets
from narrower soybean rows depends on the variety he
plants and on the date of planting, the agronomist added.

“Farmers and research men have given increasing
attention in recent years to row width in such crops as
soybeans. In the past, most farmers have used the standard
corn row width–40 or 42 inches.
“Cooper and agronomist J.W. Lambert did their soybean
row spacing studies in southern Minnesota. They used three
varieties–Acme, Merit and Chippewa. Acme is an extremely
early variety, Merit is intermediate in maturity and Chippewa
is the latest, a full-season variety.
“They compared three dates of planting–May 18, June
18, and July 9–for each variety. Also, for each variety and
each planting date, they compared spacing in rows 40 and 24
inches apart.
“First, they found that the highest total yield was in plots
where a full-season variety (Chippewa) was planted early
and in the narrower rows. Regardless of the variety, and the
planting date, the narrower row always gave some increase
in yield, compared with wider ones.
“Thirdly, the magnitude of the increase was greater for
less than full-season varieties and for late plantings. For
example, the early variety Acme in narrow rows produced
36% more in yield, averaged across all planting dates,
compared with the wider rows. The increase for narrow rows
was 26% for Merit and 17% for Chippewa.
“Averaging over all varieties, Cooper and Lambert
found the yield increase in narrower rows was 13% for May
18, 35% for June 18 and 33% for the July 9 planting dates.
“In general, early planting is recommended for
soybeans. But the agronomists said that if for some reason
a farmer must plant late, and must use an early variety, then
it is especially important to plant the soybeans in narrow
rows, because the yield difference may run as much as 5 to 7
bushels per acre.
“Narrower rows are becoming more widely used in
Minnesota. One factor holding up the shift among farmers
is equipment. Most farmers tend to use the same planter for
corn and soybeans, and, in the past, few corn planters were
made for rows narrower than 38 to 40 inches.
“More recently, however, planters with adjustable row
widths have been put on the market.
“So far, 24 inches is about as narrow as soybean rows
can be and still allow for adequate cultivation. Narrower
rows might be possible if weeds are completely controlled
with herbicides, thereby making cultivation unnecessary.
“However, much more research is needed on extremely
narrow rows, and agronomists are not recommending widths
under 24 inches at present.”
2353. Birk, Yehudith; Waldman, Miriam. 1965. Amylolytic-,
trypsin-inhibiting-, and urease-activity in three varieties
of soybeans and in soybean plant. Qualitas Plantarum et
Materiae Vegetabiles 12(2):199-209. June 30. [9 ref. Eng;
fre; spa; ger]
• Summary: “Among the various biologically active
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proteins present in soybean meal, the most important ones,
from the nutritional point of view, are amylase, inhibitors
of proteolysis, and urease.” Trypsin inhibitors inhibit
proteolysis and urease is important in ruminant metabolism.
No significant quantitative difference was found
between these activities in three soybean varieties–Adams,
Harosoy, and Lincoln.
Fig. 1 (p. 201) is a graph showing the effect of pH on
amylase activity of three soybean varieties. No urease and
trypsin-inhibiting activities and only slight amylase activity
could be detected in the leaves, stems and empty pods of
the soybean plant. Young seeds (3 weeks after setting) were
compared on a dry weight basis with mature seeds and were
found to contain only 50% of the trypsin inhibiting activity,
34% of the amylase, and 3% of the urease of the latter.
Note: This is the earliest document seen (Dec. 1998)
that uses the term “biologically active” in connection with
soybeans. Address: Faculty of Agiculture, The Hebrew Univ.,
Rehovot, Israel.
2354. Soybean Digest. 1965. Research leads to a new food
market for soybeans. June. p. 16.
• Summary: “Acceptance of U.S. soybeans in traditional
foods of Japan is growing as U.S. exporters and Japanese
processors apply results of research, the U.S. Department of
Agriculture reports.
“More than 10% of the nearly 49 million bushels
exported to Japan during the 1963 market year went into
production of three staple foods in the Japanese diet. These
are shoyu, or soy sauce; tofu, a soft, white gelatin-like food
used in soup or for frying; and miso, a food paste used in
soup.
“Until about 6 years ago, Japan imported no soybeans

from the United States for use in making these foods–all U.S.
imports were processed into oil and meal.
“Reinforcing this new Japanese food market is a new
export industry in the United States–selecting soybean
varieties for Oriental food processing and maintaining the
identity of the selections during shipment.
“These developments are the direct result of research
by USDA’s Agricultural Research Service and Japanese
institutions working under grants from ARS. The work
was begun in 1957 at the Northern Utilization Research
Laboratory, Peoria, Illinois, when ARS scientists, with the
cooperation of two Japanese scientists on leave from their
institutions, set out to find differences between U.S. and
Japanese soybeans that might explain why Japanese food
processors preferred domestically grown beans. Later,
companion studies were initiated in Japan–by the Japan
Shoyu Research Institute, the Japan Tofu Association, the
Food Research Institute, and the Central Miso Institute. The
American Soybean Association, through its operating arm in
Tokyo, the Japanese American Soybean Institute, was active
in initiating the project.
“These studies show that:
“1–U.S.-grown soybeans can be used to make traditional
Japanese foods equal in quality to food made from Japanese
beans.
“2–U.S. No. 2 beans–the most commonly available
commercial grade–yield more shoyu than Japanese beans
selected for shoyu production.
“3–Hawkeye variety is the best of 12 varieties tested for
making tofu.
“4–Comet, Yelnanda, and Harosoy varieties are best for
making miso.
“5–Characteristics required in soybeans for Oriental
foods can be used as a basis for selecting
and breeding U.S. varieties for this
purpose.
“The Peoria scientists
demonstrated for the first time that highquality miso and tofu can be made from
U.S. soybeans. The miso processing time
was shortened by cracking the beans and
removing the seedcoats. This dehulling
reduces soaking and cooking time and
increases protein content and uniformity
of the finished miso.
“The Japanese scientists have
found (1) that lower production costs
and higher yields of shoyu make U.S.
soybeans more profitable in Japan than
domestically grown beans; (2) that
Chippewa and CNS-4 varieties rank next
to Hawkeye in tofu yields and quality and
that a high protein content is essential to
high tofu quality; and (3) that miso color

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 1136
is affected by cooking time before fermentation is started–
better color is produced by shorter cooking.
“A laboratory test of soybeans for tofu production,
now being developed, will be made available to U.S. plant
breeders for screening and improving varieties for the export
market.
“The grants to Japan, awarded under Public Law 480,
were financed with foreign currency obtained by the United
States from the sale of farm products abroad. This money
cannot be converted into dollars for use in the United States,
but a portion of it can be used to pay for foreign research that
will benefit U.S. agriculture.”
A photo shows: USDA scientists Dr. C.W. Hesseltine
and Dr. A.K. Smith, and Japanese scientists Dr. Tokuji
Watanabe and Dr. Kazuo Shibasaki (left to right). They
started research in 1957 at the Northern Utilization Research
Laboratory, Peoria, Illinois, on using U.S. soybeans in
traditional Oriental Foods.
2355. Fratianne, Douglas G. 1965. The interrelationship
between the flowering of dodder and the flowering of some
long and short day plants. American J. of Botany 52(No. 6,
Part I of Two Parts):556-62. July. [27 ref]
• Summary: “Experiments were conducted to determine
the interrelationship between the flowering of Cuscuta
campestris Yuncker, a species of the parasitic angiosperm
dodder, and the flowering of the short-day plants Xanthium
pennsylvanicum and Glycine max var. Biloxi and the longday plants Matricaria parthenoides and Hyoscyamus niger.
It was found that dodder flowered only on the host plants
which were themselves flowering.” This suggests that
flowering in soybeans is induced by the suppression under
short days of a flowering inhibitor produced in the leaves
under non-inductive photoperiods. Address: Dep. of Botany
and Plant Pathology, Ohio State Univ., Columbus.
2356. Soybean Digest. 1965. Amsoy, a new soybean variety
announced by Iowa State Univ. Aug. p. 17.
• Summary: Developed by C.R. Weber by crossing Adams
and Harosoy, Amsoy is intermediate in maturity between
Harosoy and Hawkeye. It outyields Harosoy by about 4
bushels/acre, is more resistant to lodging, and is higher in oil
content but lower in protein. Amsoy has yellow seeds and an
upright habit of growth.
2357. Coulter, Murray W.; Hamner, Karl C. 1965.
Quantitative assay of photoperiodic floral inhibition and
stimulation in Biloxi soybean. Plant Physiology 40(5):87381. Sept. [5 ref]
• Summary: “Evidence has accumulated to suggest the
involvement of an endogenous rhythm in the photoperiodic
flowering response of long and short day plants.” Address:
1. Space Science Center, Inst. of Geophysics and Planetary
Physics; 2. Dep. of Botany and Plant Biochemistry. Both:

Univ. California, Los Angeles.
2358. Owens, L.D.; Wright, D.A. 1965. Rhizobial-induced
chlorosis in soybeans: Isolation, production in nodules and
varietal specificity of the toxin. Plant Physiology 40(5):92730. Sept. [9 ref]
• Summary: Rhizobial-induced chlorosis in soybeans
is a rather unusual disease. Four soybean varieties were
grown with various combinations of 6 strains of Rhizobium
japonicum, the root nodule organism. Two of the varieties,
Hawkeye and Lee, have been classified as being highly
resistant to rhizobial-induced chlorosis. The other two,
Otootan and Improved Pelican are classified as being
resistant.
Summary: “Rhizobial-induced chlorosis was found to be
caused by a single, nonspecific, phytotoxin amino compound
produced in the nodules of certain soybean-rhizobial
associations. The phytotoxin was recovered in substantial
quantities from young chlorotic leaves, but not in older,
normal-appearing leaves of soybean plants.” Address: U.S.
Soils Lab., Soil and Water Conservation Div., Agricultural
Research Service, USDA, Beltsville, Maryland.
2359. Soybean Digest. 1965. Honorary life members
[American Soybean Assoc.]: Russell S. Davis and Jake
Hartz, Jr. Sept. p. 10.
• Summary: Russell S. Davis of Clayton, Illinois, was a
lifelong grower of soybeans and a seed producer. He first
became interested in soybeans in his late teens, in 1906 and
1907. He was one of the few early sellers of seed soybeans
in western Illinois. He developed his own pedigreed
strain, Sable. When W.J. Morse of the U.S. Department of
Agriculture returned from the Orient with his many hundreds
of selections of Oriental varieties–from which strains most
of today’s U.S. soybean varieties are descended–Mr. Davis
tested a large number of these selections on his farm.
“Jake Hartz, Jr., has long been recognized as one of the
foremost agricultural leaders of the Midsouth and, with other
members of his family, one of the strongest supporters of the
soybean crop. He has been one of the most active supporters
of the American Soybean Association over a period of many
years.
“He is a past president and vice president of the
American Soybean Association. He is at present director
and has actively served on many ASA committees for many
years.
“Mr. Hartz was one of the organizers of the Arkansas
Soybean Association and is secretary treasurer of that
organization. He is a director of the Soybean Council of
America. As finance chairman of the Council he has been
highly successful in raising funds to carry on the market
development work of that organization.
“Mr. Hartz has been associated with the Jacob Hartz
Seed Co. and its predecessor, the Hartz-Thorell Supply Co.
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at Stuttgart, Arkansas, since very early in life. He was one
of the original partners in Jacob Hartz Seed Co. when it was
formed in 1942 and now heads that firm.
“Mr. Hartz was born [on 2 Aug. 1920] at Wheatley,
Arkansas, and moved with his parents to Stuttgart at the
age of 4. He was educated in the local schools and attended
Subiaco Academy in Subiaco, Arkansas. He worked part
time in his father’s business while still in school. The firm
has been one of the most active in promotion of the soybean
crop in Arkansas and the Midsouth. Mr. Hartz has seen the
production of soybeans in Arkansas grow from practically
nothing to 61 million bushels in 1964. Mr. Hartz’ father,
Jacob Hartz, Sr., was also elected an honorary life member of
the American Soybean Association, in 1949.”
Photos show Russell Davis and Jake Hartz, Jr.
2360. Caviness, C.E. 1965. Effects of relative humidity on
pod dehiscence in soybeans. Crop Science 5(6):511-13. Nov/
Dec. [3 ref]
• Summary: “A wide range in rate of pod dehiscence was
observed in three genotypes of commercial soybeans and
one of wild soybeans under controlled levels of relative
humidity. All pods of the wild type (PI 163453) dehisced
within 36 hours at a relative humidity (RH) of 60% while
an RH of about 15% was necessary for rapid dehiscence
of pods of the Lee variety. Temperatures were maintained
about 85ºF. during the course of these studies. Rokusun
pods dehisced readily at 45% RH and Ogden required about
30% RH for pods to dehisce. A 15% decrease in relative
humidity generally decreased the moisture content of pods
(with seeds removed) less than 0.5%. Based on these studies,
a laboratory method was developed to evaluate dehiscence
reaction of soybean genotypes.” Address: Dep. of Agronomy,
Univ. of Arkansas, Fayetteville.
2361. Wilson, E.H. 1965. Soyland–Home of soybeans.
Hoosier Farmer (Indianapolis, Indiana) 50(11):17. Nov.
• Summary: Soyland, a farm in Carroll county, is the
birthplace of soybeans in Indiana, and of the national
organization devoted to this money-making crop. For 61
years soybeans have been produced on this farm. In 1898
Solomon Fouts, father of Taylor Fouts, brought soybeans
to Carroll County. That same year his son, Taylor Fouts,
entered Purdue University. In 1902 Taylor graduated from
Purdue’s school of agriculture, and in the spring of 1904 four
varieties of soybeans–Ogemaw, Ito San, Early Brown, and
Hollybrook–were grown on the farm.
In 1920 the first midwest soybean convention was held
at Soyland and on September 3 of that year the American
Soybean Association (ASA) was born. During the 1920s the
soybean failed to impress midwest farmers. “Anyone who
has handled loose soybean hay or tried to ‘fork’ the stems
from a tramp-shed knows well the ‘why’ of its unpopularity.
In 1925 Fouts developed one of the first combines for

soybeans in central Indiana. From that time on soybeans
became one of Hoosierland’s finest cash crops as a protein
supplement.”
Leo Bowman married Mary Margaret Fouts. Today
Soyland still grows soybeans and operates as a general
livestock farm. This year, Leo is growing Lindarin soybeans.
He is also testing a plot of Harosoy 63.
Photos show: (1) Taylor and Finis Fouts in 1915,
standing in front of their barn (on which is written “Soyland–
Taylor Fouts) and examining new soybean varieties. (2) Leo
and Mary Fouts Bowman standing in front of their barn (on
which is written “Soyland–L.D. Bowman) and examining a
Harosoy 63 soybean plant.
Note: This is the second earliest document seen (Oct.
2012) which states that Solomon Fouts brought soybeans to
Carroll County, and that he did so in 1898. The source of this
information may have been Taylor Fouts, or the following
article: Fouts, Taylor. 1944. “Soyland saga.” Soybean Digest.
Sept. p. 15-16.
2362. Brandemuhl, William. 1965. Soybean utilization in
Japan: Figures (Document part). San Francisco, California.
xxii + 478 p. Unpublished manuscript. 28 cm. [189 ref]
• Summary: 1. Black soybeans from Japan’s Tanba region
and American Harosoy soybeans. 2. Soybeans growing on
a dike. 3. Soybean plants drying on rack. 4. Soybean plants
drying just prior to harvesting. 5. Soybean plants drying just
prior to harvesting. 6. Soybean harvester. 7. Depodding rack
and pod filled stalk. 8. Depodding soybeans. 9. Entrance
to the Red Chinese Trade Fair held in Tokyo, during April,
1964. 10. One of the agricultural exhibits at the Chinese
Trade Fair (corn and soybeans). 11. Soybeans and soybean
plants exhibited at the Chinese Trade Fair. 12. Soybeans and
other bean products that Red China is capable of exporting
(exhibition at the Red Chinese Trade Fair). 13. Soybeans
on display at retail store. 14. Soybeans on display at retail
store. 15. Barge unloading soybeans at oil mill. 16. Barge
unloading soybeans at oil mill. 17 Soybean tank receiver at
oil mill. 18. Multi-spout soybean feeder at barge side. 19. An
oil gift assortment.
20. Selling oil at a small oil retail shop. 21. Dispensing
oil. 22. Selection of oil at oil retail shop (notice birds in
cage at right). 23. Vegetable oil displayed with petroleum
products. 24. Vegetable oil displayed with petroleum
products. 25. Bottling facilities at oil wholesaler’s. 26.
Bottling facilities at oil wholesaler’s. 27. Prepackaged oil
products displayed at wholesaler’s. 28. Seafood fried in
soybean oil. 29. Selling soybean oil fried products. 30.
Temperature controlled fryer. 31. At a chicken farm. 32.
Handling 20 kilograms bags of chicken feed. 33. Soybean
meal on top of other components of mixed feed prior to
hand mixing. 34. Bag fastener for mixed feeds packed at
wholesaler. 35. Fermenting agent for bakery (contains equal
quantities of soybean flour, yeast, and water). 36. Silk worms
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eating mulberry leaves. 37. Silk worms eating soybean
protein mixed with mulberry leaves. 38. Tofu. 39. Soybean
grinder.
40. Soybean grinder. 41. Soybean grinder. 42. Open
pit live steam cooker. 43. Open pit wood-stoked cooker.
44. Okara tank and press. 45. Outdated okara press. 46.
Tonyu [soymilk] receiving tanks (precipitation tanks).
47. Removing water from precipitating curd. 48. Pressing
tofu with stone weights. 49. Yakidofu. 50. Yakidofu being
dippered into a shaping box. 51. Mechanical press for
pressing yakidofu. 52. Cutting yakidofu. 53. Roasting
yakidofu. 54. Kinugoshi tofu. 55. Aburaage. 56. Aburaage
prior to being deep fried. 57. Frying sushiage, a product
similar to aburaage. 58. Frying aburaage. 59. Hirosu: left
front; atsuage: right front; sushiage: left rear; aburaage:
center rear.
Note 1. This is the earliest English-language document
seen (April 2013) that uses the word “Hirosu” to refer to
Kyoto-style deep-fried tofu treasure balls.
Note 2. This is the earliest English-language document
seen (April 2013) contains the word atsuage or the word
sushiage; they refers to types of deep-fried tofu.
60. Okara for use as cattle feed. 61. Okara for food use.
62. Overall view of production portion of tofu plant. 63. Tofu
peddler. 64. Tofu on display. 65. Bagged tofu. 66. Miso-shiru
soup. 67. Dengaku (yakidofu covered with miso and placed
over low heat). 68. Aburaage formed as a bag with rice
inside. 69. Yudofu, Japan’s most famous but not often eaten
tofu dish. 70. Yudofu. 71. Miso. 72. Fermentation starting
material (rice inoculated with bacteria). 73. The first step in
making home miso. 74. Mashing soybeans for home miso.
75. Rice koji being used for home produced miso. 76. Salt
being added to soybean and koji for the making of home
miso. 77. Mixing home miso components. 78. Mixing home
miso components. 79. Freshly made home miso.
80. Home miso after one year natural fermentation. 81.
Koji maker. 82. Koji filled boxes. 83. Autoclave for steaming
soybeans. 84. Koji mixed with salt. 85. Wooden vat for miso
fermentation. 86. Weights for pressing miso. 87. Removing
miso from fermentation vat. 88. Mixing and grinding miso.
89. Degraining [grinding] miso. 90. Miso on display. 91.
Miso packing and sealing instrument. 92. Packing miso in
a plastic bag. 93. Beef and rice miso preserver. 94. Seafood
and rice miso preserver. 95. Receiving soybean meal at
shoyu factory. 96. Saline solution for shoyu production.
97. Fermenting moromi. 98. Equipment used for bubbling
moromi. 99. Temperature control of moromi.
100. New moromi. 101. Moromi which has fermented
nearly one year. 102. Hydraulic press for pressing moromi.
103. Running moromi into filter cloth. 104. Filter cloth
containing moromi. 105. Raw shoyu storage tank. 106.
Open press for previously pressed moromi. 107. Opening
moromi filter cloth. 108. Removing shoyu kasu (shoyu
presscake) from filter cloth. 109. Bagging shoyu kasu for

sale as cattle food. 110. Quick method shoyu kasu. 111.
Shoyu sterilization instrument. 113. Shoyu bottler. 114.
Bottling shoyu by hand. 115. High speed labeling. 116. Hand
labeling. 117. Preparing sauce for shipment. 118. Shoyu cold
sauce. 119. Filling plastic bottles with shoyu for use in box
lunches.
120. Broiled chicken coated with shoyu. 121. Fish
marinated in shoyu. 122. Fish baked with shoyu. 123. Grilled
eels basted with shoyu. 124. Daitokuji natto (look like raisins
spread on a sheet of paper).
125. Cooker for steaming soybeans for natto. 126.
Pressurized container for inoculating soybeans. 127.
Inoculating soybeans for natto. 128. Traditional method of
packing natto. 129. Traditional method of packing natto.
130. Incubation rack and traditional packages of natto. 131.
Packaging inoculated soybeans prior to incubation. 132.
Packaging inoculated soybeans prior to incubation. 133.
Inoculated soybeans in recently introduced containers. 134.
Natto incubation room. 135. Natto on display at egg shop.
136. Overall view of frozen tofu factory. 137.
Precipitation containers for frozen tofu tonyu. 138.
Smoothing frozen tofu curd. 139. Frozen tofu curd flowing
into shaping box.
140. Shaping box for frozen tofu curd equipped with
sheet metal guide. 141. Removing formed frozen tofu curd
from sink. 142. Cutting formed curd into freezing size. 143.
Sized curd in -20ºC freezer. 144. Sized curd in -5ºC degree
freezer. 145. Defrosting frozen tofu. 146. Removing frozen
tofu curd from centrifuge. 147. Inspecting frozen tofu curd
for dryness. 148. Drying frozen tofu. 149. Grinding frozen
tofu into marketable size. 150. Packing frozen tofu. 151.
Frozen tofu on display. 152. Cooked frozen tofu displayed in
food shop. 153. Cooked frozen tofu mixed with vegetables.
154. Packing kinako. 155. Kinako on display. 156. Covering
pounded rice cake [mochi] with kinako. 157. Yuba. 158.
Yuba hanging on rack above tonyu tank. 159. Lifting yuba
from tonyu tank.
160. Fresh yuba. 161. Rolling fresh yuba into marketable
form. 162. Combining fresh yuba with vegetables. 163.
Rolling dry yuba. 164. Yuba on display. 165. Shoyu vats
at tsukudani factory. 166. Tsukudani cooker. 167. Cooling
tsukudani. 168. Nimame being marketed. 169. Nimame with
shoyu and shrimp. 170. Nimame with shrimp. 171. Selling
nimame. 172. Nimame as served. 173. Hamanatto. 174. Sun
drying Hamanatto. 175. Close-up of sun-dried Hamanatto.
176. Pressing Hamanatto. 177. Grading Hamanatto. 178.
Hamanatto on display. 179. Edamame.
180. Sprouting soybeans. 181. Sprouting soybean
covered with straw. 182. Close-up of sprouting soybeans.
183. Sprouting soybeans. 184. Wetting down sprouting
soybeans. 185. Soybean sprouts. 186. Mappe sprouts
[Note 2. “Mappe” is not a Japanese word; mappe beans are
imported from Burma]. 187. Soybean roasting oven. 188.
Roasting soybeans. 189. Soybeans and seaweed. 190. Black
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soybeans in pounded rice cake [mochi].
Map of Japan. Address: San Francisco, California.
2363. Brandemuhl, William. 1965. Moyashi [bean sprouts]
(Document part). In: William Brandemuhl. 1965. Soybean
Utilization in Japan. San Francisco, California. xxii + 478 p.
See p. 413-23, Unpublished manuscript. 28 cm. [1 ref]
• Summary: “Manufacture: Japan has two basic types of
Moyashi (bean sprouts), one made from Burmese mappe
beans and the other from soybeans. The mappe bean is
imported duty free by trade companies and contracted for
by the National and Local Moyashi Associations. Soybean
Moyashi [soybean sprouts] can be made only from Hokkaido
soybeans which cost $194.45 (70,000 yen) per ton as other
soybeans are too hard or contain too many splits. The type of
soybean that is suitable for soybean Moyashi is also suitable
for Natto.”
Note: Black mappe (Vigna mungo) also known as black
gram, black lentil [not to be confused with the much smaller
true black lentil (Lens culinaris)], white lentil, black matpe
bean, is a bean that originated in India and is now grown
in southern Asia (Thailand, Burma. India). The mung bean
(Vigna radiata), a close relative of the black mappe, is also
widely used for sprouting in many countries–but apparently
not at this time in Japan.
“The Moyashi maker in Japan, unlike the small scale
operators of other Asian countries, can be very large, at
least with respect to his mappe facilities. Temperature and
humidity control are common as well as automatic soaking
machines. As will be apparent soybean Moyashi is not
produced on this scale in Japan because demand is not high.
“The process of making soybeans Moyashi is
accomplished under the same condition as for mappe
Moyashi, that is, the sprouting room at 22-23ºC and water
used to soak the growing sprout at 18ºC although since
soybean sprouts are less sensitive, these conditions are
not required but exist because they are required for mappe
Moyashi.
“First 15-20 pounds of soybeans are placed in a
container (see Figure 180) and washed with water. The
container has outlets at the bottom so at no time is there
water standing in the container but rather the soybeans are
washed down. From that time the soybeans must be washed
with water every four hours night and day the entire seven
days it takes to finish the sprouting process. While the
environmental conditions of sprouting soybean Moyashi do
not need to be delicate, the inherent nature of the soybean
cause it to be difficult to sprout so it is important that new
soybeans be used. The first day the container need not be
covered but is just allowed to stand in the dark room. The
next day the soybeans in the container mentioned above are
put in four containers and covered with a straw mat (see
Figure 181).
“In addition to protecting the sprouting soybeans from

light so they do not turn green, the container is covered so
the heads of sprouts grow straight up. The head of the mappe
bean is removed after sprouting but the head of the soybean
is eaten. After one or two days in the second container the
soybeans have sprouted as shown in Figure 182. While near
the end of the seven day sprouting period they look as shown
in Figure 183. After the container is covered with straw,
washing is accomplished by running water into the container
(see Figure 184) until it fills. As the water flows out the
outlet at the bottom of the container, the straw mat as well
as the sprouting soybean absorbs an adequate quantity of
water. After seven days the sprout becomes about five inches
long. The growth of the sprout can be regulated by raising
and lowering temperature which quickens or slows growth
respectively. With average facilities the Moyashi maker
claims that soybean Moyashi is extremely simple to make.
After the seven days sprouting period the sprout is ready to
be marketed at $.014 (5 yen) per 100 grams, the same price
as mappe Moyashi.
“Use: The consumption of mappe Moyashi is greatly
dependent upon the supply of fresh vegetables. At certain
times fresh vegetables because extremely high priced even
during a particular vegetable’s season. At this time mappe
Moyashi’s demand greatly increases. The production of
mappe Moyashi is therefore considered highly profitable but
economically dangerous for the maker while the production
of soybean Moyashi has an element of scarcity but profit
is low. The scarcity stems from the fact that the demand
of soybean Moyashi is constant over a short term because
the only people that eat it are the Korean residents of Japan
(except in case of extreme food shortage).
“The concept of Moyashi originated in China, became
popular in Korea then passed to Japan’s southernmost
island, Kyushu, where inhabitants eat more mappe Moyashi
than other areas of Japan even today. Soybean Moyashi
is a popular Korean food so it might be expected that the
500,000 Koreans that reside in Japan might demand same
instead of consuming the mappe Moyashi which they
consider tasteless. As the Korean people do not substitute
soybean Moyashi for vegetables but eat it regularly, demand
is constant. Demand level is indicated by the fact that for the
50,000 Koreans who live in Kyoto four of seven Moyashi
makers produce 240 kilograms of soybean Moyashi in
addition to mappe Moyashi. Although soybean Moyashi
are required for Korean ceremonial occasions, the Korean
population in Japan is decreasing and becoming more
Japanized so consumption of soybean Moyashi is decreasing.
Even though decreasing the present number of Koreans
is rather conspicuous as they tend to group together. The
prejudice that the Japanese have toward the Koreans is
well illustrated by the following: when a Japanese family
desires to rent or construct a home, their visits to the area
prior to moving there may well include an examination of
the market place. If a pan of soybean Moyashi (see Figure
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185) is displayed with mappe Moyashi (see Figure 186) the
family seriously considers whether or not to move into the
neighborhood because they then know that Koreans live
nearby. Whatever the social implication might be, soybean
Moyashi is sold wherever Korean people live, with such food
usually consumed by the Korean people in large quantities
either boiled or fried by itself or with vegetables and meat.”
Photos show: 180 (p. 414). Soybeans for sprouting
in metal pails. 181. Sprouting soybeans in wooden kegs
covered with straw. 182. Close-up of sprouting soybeans
held in two hands. 183. Sprouting soybeans as they overflow
a wooden keg. 184. Wetting down sprouting soybeans. 185.
Soybean sprouts in retail tub. 186. Mappe sprouts. Sources
(p. 469, #178): Yamato Bean Sprout Company, information
obtained interviewing owner of same, Kyoto, Japan, March
19, 1964. Address: San Francisco, California.
2364. Brandemuhl, William. 1965. Tofu (including Aburaage
and related products): History, use of soybeans, manufacture
(Document part). In: William Brandemuhl. 1965. Soybean
Utilization in Japan. San Francisco, California. xxii + 478 p.
See p. 137-201, Unpublished manuscript. 28 cm. [18 ref]
• Summary: “History: Tofu, the coagulated protein and fat
of ground cooked soybeans (see Figure 38) according to an
ancient Chinese book was invented by a philosopher, prince
Hamintze of the Han dynasty, while another source attributes
the invention of Tofu to another Chinese philosopher Whai
Nain Tze. Manufacture was supposedly begun in China
in 164 B.C. during Emperor Hwai Wen’s reign by Liu an,
duke of Hwai an. Liu an was a good friend of the Buddhists
monks so it is believed he started manufacturing Tofu, so as
to give them a somewhat more varying diet. Tofu come to
Japan (probably through Korea) for the first time during the
Toyotomi period (880 years ago). Although not completely
documented, Buddhist priests probably were the transmitting
agents as the priests used Tofu long before it was in general
use.
“Use of soybeans: Throughout Japanese history
domestic soybeans were used to make Tofu, however
Chinese soybeans began to be used after trade began between
Japan and China. During and at the end of World War II all
soybeans were in short supply, however in the early fifties
U.S. soybeans began to be used for Tofu. This use developed
so that now Tofu accounts for the largest Japanese food use
of U.S. soybeans. The Tofu makers would use domestic
soybeans if they were not too expensive however. Some
makers still use a certain percentage of domestic beans
although such practice is becoming less popular. More
often used are U.S. specialty beans such as Illinois, Indiana,
Ohio, Hawkeye, or select No. 2 ordinary even though such
soybeans are higher priced then regular soybeans. Chinese
soybeans are again starting to be used for Aburaage although
because of custom U.S. soybeans are not likely be replaced
in the foreseeable future. The existence of over 60,000 Tofu

makers consuming over 200,000 MT of soybean per year
with each maker consuming between 15-300 kilograms per
day presents somewhat of a problem regarding soybean
purchasing. Each particular maker is too small to purchase
directly from anyone but the smallest wholesaler where
the price of soybeans is too high for efficient operation.
The Japanese people are association minded with the Tofu
makers being no exception. The Tofu makers authorize
their local association to purchase soybeans in large lots for
future distribution to individual makers. The Tofu makers
do not especially like to purchase through the association as
the association charges for handling, however the makers
have a desire to support the association so accept purchasing
through it. The association deals with the importer, crusher,
and large wholesaler, selecting whichever seller will give the
best terms.
“The numerous Tofu makers that do not belong to the
association (about 1/6) as well as members whose association
does not purchase usually work out an arrangement with the
smaller wholesalers. Soybeans are delivered to the maker
by truck with the maker receiving material for a number of
weeks each time he receives. The shipment is kept in bag
form until the day before use.
“Manufacture–Regular Tofu (white Tofu): The
manufacturing procedure described below is for the most
used type of Tofu, ‘Shirodofu’ (white Tofu) as is seen
in Figure 38. Other related products such as Yakidofu,
Kinugoshi dofu, Aburaage, Hirosu, and others are processed
in much the same way. Additional or different methods of
processing these latter products are described in respective
sections.
“The process of making Tofu consists of ten steps, that
is, soaking, cooking, filtering, coagulating or precipitating,
shaping, pressing, submerging [in water], cutting, and again
submerging.
“Soaking: Depending upon season of year, 5-15
hours before processing, clean whole soybeans are put
in containers of any size but most used are metal drums,
wooden barrels or 20 liter tins. Water is added to the
container until the soybeans in the container are completely
submerged. Although length of soaking is not such a strict
factor, generally soybeans are soaked 10-14 hours in winter
and 5-10 hours in summer. Soybeans soaking in any one
container should be of uniform size as soaking would not be
even. Because of their small size, U.S. soybean are soaked
for less time than Hokkaido soybeans. In winter Hokkaido
soybeans may require as much as five additional hours of
soaking. There seems to be to guides besides experience that
indicate when soaking is sufficient, that is, the appearance of
bubbles rising to the surface of the water and the whiteness
of they inside of the soybeans.
“Grinding: Tofu processing usually begins at 3:00-5:00
in the morning so that the final product may be ready for use
during that day. Processing is initiated by the removing of
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unabsorbed water from the containers. After that between
five and eight kilograms of the soaked soybeans are put into
an electric powered grinder of the types shown in Figures 39,
40, and 4l. The type of grinder pictured in Figure 39 is the
most popular. Water is run into the grinder’s intake container
and the grinder is started. After ground as small as possible
the soybeans in the form of thick white cream (see bottom
of Figure 41) enter a container positioned at the outlet of
the grinder. The cream could be called more paste-like than
a liquid although it flows If it cannot water is added. If the
cream is too thin, the residue after filtering will contain
too much of the protein. For a batch of approximately
seven kilograms of soaked soybeans the volume of creamy
substance should be around 54 liters.
“Cooking: The type of cooker used depends upon the
economic situation of the maker. Two of three types of
cookers commonly used are shown in Figure 42 and 43.
Although, wood (Figure 43) or oil stoked cookers are used,
use of a steam boiler is slowly replacing all other methods.
Either a small steam pressure cooker or a live steam open
pit steam cooker (Figure 42) might be used if the factory
has a steam boiler. To indicate that making Tofu is a cottage
type industry very often makers with steam boilers will use
same for heating their bath. The ground soybeans and water
are usually drawn into the cookers by negative pressure
but this procedure may also be done manually. Such is
necessary if the maker does not have a steam boiler. After
the cream is pulled into the cooker, water is added to the
container to collect the residue remaining on the container’s
surface. This thin solution is also drawn into the cooker,
Cooking lasts about four or five minutes or until pressure
reaches approximately 10-12 pounds per square inch or the
equivalent of it if another type of cooker is used. Cooking
is very important for removing distasteful flavor, protein,
causing good or bad cohesiveness and water holding
capacity, although it is done without gauges, meters, or time
control by the experienced Tofu maker. As an indication of
the time of operation the cooking of 35-40 different batches
may be completed by 6:00 a.m.
“Filtering: After cooking, a valve is opened. This valve
is connected to a 1½ inch diameter pipe which bends upward
so that it is positioned over a container usually around 24
inches square and made of metal although wood and tile are
also used. A tile tank is shown in Figure 44. At the end of the
pipe a course nylon bag is attached. The opening of the outlet
value with pressure still fed to the cooker causes the cooked
material to be forced through the looped pipe and into the
nylon bag filter. Steam flow is then terminated then started
again to force out what remains in the cooker.
“At some factories gravity may be used to remove
the material from the cooker and such also might be
accomplished by hand. The tank which the bag rests in
also has an outlet at its bottom so the liquid (called Tonyu
[soymilk]) which can readily pass through the coarse filter

makes it way by pipe to a container. The temperature of this
material is 100ºC when it leaves the cooker, however it drops
to 80ºC by the time it reaches the container. The material
that does not flow through the nylon filter is called Okara.
As soon as all the material is forced out of the cooker and
what liquid there is flows to the precipitating container a
quantity of cold water (15-20 liters) stored in a tank above
the container is dumped upon the nylon filter dropping the
temperature of the Okara to 60ºC so that as much protein as
possible can be removed. At some places this water may run
directly into the cooker after the initial liquid was forced out.
Note 1. The author and his wife, Tomoko, did most of
their tofu research in Kyoto. Companies they visited and
observed in the spring of 1963 (listed alphabetically) were:
Hamano Tofu Co., Hamamoto Tofu Co., Namikawa Tofu
Co., Ryo Tofu Co., Shimamoto Tofu, and Uno Tofu. They
also learned much from the Tofu-Aburaage Association
(Kyoto). And they visited and observed Sasanoyuki Tofu
Restaurant (Tokyo, 11 June 1963).
Note 2. The word Shirodofu is occasionally (but rarely)
used to distinguish “white tofu” from non-white tofu (such
deep-fried tofu, grilled tofu, dried-frozen tofu, etc.). This is
the earliest English-language document seen (April 2013)
that contains the word Shirodofu. (Continued). Address: San
Francisco, California.
2365. Brandemuhl, William. 1965. Tsukudani and nimame
(Document part). In: William Brandemuhl. 1965. Soybean
Utilization in Japan. San Francisco, California. xxii + 478 p.
See p. 387-99, Unpublished manuscript. 28 cm. [2 ref]
• Summary: “Description (Endnote 170): With the hope that
certain types of food–mainly fish–could be preserved, an
emperor of Japan at one time gave an island to certain parties
for the development of a long lasting food made of common
perishable food items. The result was Tsukudani, (mentioned
in the Shoyu section), one or more of a variety of foods
that are soaked if necessary, steamed, cooked with Shoyu,
sugar, and other seasonings, cooled, and packed. The first
to develop was Tsukudani made of whole small fish. After
that came shrimp, other types of fish, and sea foods, many
kinds of kelp, many kinds of seaweed, vegetables, beef, red
beans and soybeans. All such types of Tsukudani have found
acceptance among certain groups, attested to by the fact that
such items were made in great quantity at home throughout
Japan. With the thought of capturing a portion of the market,
companies began to promote commercial Tsukudani and did
same with a great degree of success. At present Tsukudani is
very often produced in large modern factories. The greatest
advancement that the companies brought forth was in the
field of packing as sealing a quantity of Tsukudani in plastic
after exhausting the air results in a product that lasts six
months to one year. The most used Tsukudani is made from
kelp, although whatever kind is produced, quick-method
Shoyu is an important component. Figure 165 somewhat
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indicates Shoyu’s use for Tsukudani as pictured are five
large vats that are used exclusively for quick-method Shoyu
for Tsukudani. In certain kelp Tsukudani as much as 30-50
percent of total volume is accounted for by Shoyu. Soybean
Tsukudani has only 10 percent Shoyu because of the inherent
qualities of the whole soybean.
“Manufacture (Endnote 171): Soybean Tsukudani
as mentioned before contains about 10 percent Shoyu. In
addition to soybeans it usually contains water, carrots, lotus
root, kelp, and sugar in possible proportions as follows:
“Soybeans 56 kilograms
“Kelp 2 kilograms
“Carrots 3 kilograms
“Lotus root 4 kilograms
“Sugar 13 kilograms
“Light Shoyu 20 liters
“Water 20 liters
Note. This is the earliest English-language document
seen (June 2013) that contains the term “Soybean
Tsukudani.” “A very large maker might use 300-350
kilograms of soybeans per day however statistics on total
soybean usage for Tsukudani are unknown as data are not
kept for soybean Tsukudani alone. U.S. soybeans are too
small for making Tsukudani so only Hokkaido soybeans are
used at present. If domestic soybeans continue to decrease
in production it is believed that Tsukudani producers will
shift to using imported soybeans, possibly Red Chinese.
At first the Hokkaido soybeans are soaked for 8-16 hours
depending on the season then steamed in an autoclave with a
small quantity of kelp for 30 minutes at one kg per square cm
pressure.
“While the soybeans and kelp are steaming the water,
Shoyu, carrots, lotus root, and sugar are boiled for 30
minutes in a steam cooker as shown in Figure 166. Some
Tsukudani makers believe that high grade Tsukudani can
only be made if the proportion of material and size of
cooking facilities are reduced from the quantity and capacity
mentioned above. Such makers therefore may have as many
as 40 small size cookers and many small autoclaves. The
boiling material is stirred a number of times during the 30
minutes. When both steaming and cooking are completed
the steamed soybeans and kelp are added to the boiled
material and boiled for an additional 15 minutes. After such
cooking the entire batch is placed in a container and allowed
to cool naturally and soak for 12 hours in the liquid that it
was boiled in (see Figure 167). After soaking, the liquid is
drained but by this time the volume has increased two-fold.
The drained material is then vacuum packed and sterilized
making it ready for marketing.
“Use of soybeans Tsukudani (Endnote 172): Soybean
Tsukudani is usually packed in 140, 200, or 300 gram
packages. The making cost of the 140 gram package is
supposedly $0.061 (22.5 yen) while the wholesale price is
$0.065 (25 yen) and retail price might be $0.083 (30 yen).

The 200 and 300 gram packages may retail for $0.097
and $.16 (35 and 58 yen) respectively. Soybean Tsukudani
is available at all department stores (for the purpose of
advertisement), all market places, Shoyu shops, and variety
food shops. Tsukudani of all types increased in demand
more than six times since World War II however since 1955
growth has been rather stable. Soybean Tsukudani, as with
most other types, is mainly consumed by the lower classes.
If combined with rice Tsukudani makes an adequate if not
complete meal. Since it is a cooked product it can just be
unpacked and eaten. Because of this, Tsukudani is very often
used every day in the laborer’s as well as the lower ranked
office worker’s lunch box. Besides of the product similar to
Tsukudani mentioned below, people eat soybean Tsukudani
very infrequently, if ever, preferring instead a high quality
kelp Tsukudani.
“Nimame (Endnote 173): Nimame is a product very
similar to soybean Tsukudani except that Nimame is most
often sold from open containers (see Figure 168) and it
does not have as many ingredients in one type but it may be
combined with a greater number of other foods depending
upon the season, festival, financial status, and other factors.
“Nimame was originally a farm household dish that
provided a use for domestically grown soybeans. Such
soybeans were first put in an iron pot with water, salt, and
sugar and cooked for as long as 24 hours. Experimentation
proved that a small quantity of sea weed or kelp improved
the flavor. After that the practice of eating Nimame spread
to the cities where other foods were found suitable for
complementing the taste of the soybeans. At present shrimp
(see Figure 169 and 170), other seafood, and vegetables
all can be found in small shops that prepare cooked foods.
It is made by Tsukudani companies as well so its usually
sold in Tsukudani shops. Nimame is made from domestic
soybeans and is commercially prepared in the same way
as Tsukudani minus a number of components. Nimame is
prepared at home by boiling the components between 12-24
hours. Nimame eaten as an ordinary dish is, like Tsukudani, a
lower class food except around the New Year’s season when
the original form of Nimame, that is, just soybeans cooked
with Shoyu and sugar are consumed by virtually all Japanese
regardless of class. At that time Nimame may be prepared
in the home or purchased (see Figure 171). For an unknown
reason black soybeans (Figure 171) rather than yellow
ones are preferred for New Year’s consumption although it
is thought that since black soybeans have the tendency to
become very shiny when boiled with sugar so when served
as shown in Figure 172 a more decorative setting can be
achieved. Black Tanba paddy field soybeans (mentioned
previously) are the most demanded for New Year’s purposes,
with black Tanba dike soybeans following and Hokkaido
black soybeans a close third. Japan’s total consumption
of Nimame is completely unknown as there are unknown
thousands of unspecialized shops selling an unrecorded
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amount of Nimame. Nimame is considered an important way
in which farmers use their unmarketed domestic production,
although again statistics are lacking.”
Figures (black and white photos) show: (165) Shoyu
vats, outdoors but under a roof, at a Tsukudani factory.
(166) A Tsukudani cooker. (167) Cooling Tsukudani. (168)
Nimame being sold retail in a market. (169) Nimame
with shoyu and shrimp. (170) Nimame with shrimp. (171)
A Japanese woman with a scale selling Nimame. (172)
Nimame as served.
Endnote 170: Genroku Shoyu, April 26, May 2, 4, 1963.
Nomura Tsukudani, May 20, 25, 1963.
Endnote 171: Genroku Shoyu, May 2, 1963. Hashizume
Tsukudani. Nakamura Yuba, March 6, 1964. Nomura
Tsukudani, May 20, 25, 1963.
Endnote 172: Hashi Tsukudani. Nomura Tsukudani, May
20, 25, 1963. Shimamoto Tofu. Tada. June 5, 1963. Endnote
173: Kurosawa Miso. Tada, May 29, 1963. Yamamoto Farm,
information obtained interviewing owner of same, Taki-gun,
Hyogo-ken, Japan, Dec. 7, 1983. Address: San Francisco,
California.
2366. Roig y Mesa, Juan Tomás. 1965. Diccinario
botanico de nombres vulgares Cubanos. Tercera edicion,
ampliada y corregida. Tomo II. [Botanical dictionary of
Cuban vernacular names. 3rd ed. Enlarged and revised.
Vol. II]. Havana, Cuba: Editora del Consejo Nacional de
Universidades. 1142 p. See p. 880, 1052. Illust. Index of
scientific names. 21 cm. [Spa]
• Summary: Soybean (Soya): Glycine max (L.) Merr. (Soja
max Lin.). This interesting leguminous plant was introduced
to Cuba by the Estación Agronómica (Estación Experimental
Agrónomica de Santiago de Las Vegas); it originated in
China. Its grains or seeds have great nutritional value and
from them various products can be extracted. The agronomic
station has experimentally cultivated different varieties
of this legume, a nutritious oilseed, and has noted that the
following are good producers, and well acclimatized: Biloxi
(brown seeded), Mammoth Yellow (yellow seeded), Ottotan
[sic, Otootan] (black seeded). These were introduced from
the United States. Among the most recent introductions,
the variety Trinitaria, from Argentina, has also given good
yields. Address: Doctor en Ciencas Naturales; Doctor en
Farmacia; Perito Químico Agrónomo; Jefe de la Sección
de Plantas Medicinales de la Estación Experimental
Agronómica, Santiagode las Vegas; Profesor de Botánica de
la Escuela Forestal.
2367. Bastidas-Ramos, Gilberto. 1965? La investigacion de
soya en Colombia [Investigation of soya in Colombia]. In:
Soya–30 Años. See p. 9. Undated. [Spa]
• Summary: In Colombia, soya was introduced at the
experimental level in 1929. In 1955 commercial production
was initiated with varieties introduced from the USA, such as

Missoy, Mammoth Yellow, Biloxi, Aksarben, and, years later,
Acadian, Hale 3, Hill and Davis.
In 1960 the soybean was incorporated into the Legume
Program of ICA (Programa de Leguminosas del ICA).
Address: National Head, Legumes and Oilseeds Program,
ICA, Palmira. Region 5.
2368. Soybean Digest. 1966. The best [soybean] varieties for
1966: Recommended by agronomists. Feb. p. 19.
• Summary: Six new soybean varieties have been developed
during the past year–the most in several years: Traverse and
Portage for the far North, Dare and Amsoy for the Central
states, and Stuart and Pickett for the Southern states. Only
one variety, Capital, has been discontinued. A photo shows
Dr. Bill Caldwell, a USDA-University of Maryland plant
breeder, standing in a field of Dare soybeans at Linkwood,
Maryland.
2369. Soybean Digest. 1966. Best adapted [soybean]
varieties. Feb. p. 18.
• Summary: On a full-page outline map of the eastern
half United States (plus Ontario; extending as far west as
the western borders of North Dakota, South Dakota, and
Nebraska {104º west longitude}) the name of each state
appears along with soybean varieties best adapted to various
parts of that state. The states shown with varieties are: North
Dakota, South Dakota, Nebraska, Kansas, Oklahoma, Texas,
Minnesota, Iowa, Missouri, Arkansas, Louisiana, Michigan,
Illinois, Kentucky, Tennessee, Mississippi, Alabama,
Georgia, Ohio, Pennsylvania, New Jersey, Maryland,
Delaware, West Virginia, Virginia, North Carolina, South
Carolina, northern Florida.
A sampling of varieties for several states (listed from
north to south within each state): Wisconsin–Flambeau,
Norchief, Merit, Chippewa 64, Harosoy 63, Lindarin 63.
Ohio–Chippewa 64, Harosoy 63, Lindarin 63, Ford, Ross,
Clark 63. Ontario: Merit, Hardome, Chippewa, Harosoy,
Harosoy 63, Harman. Arkansas: Hill, Hood, Lee, Bragg,
Rebel.
2370. Weber, C.R. 1966. A new soybean–Amsoy: adapted
to Iowa and other Midwest states. Soybean Digest. Feb. p.
22-23.
• Summary: “Amsoy is a new soybean variety adapted to
most of Iowa and also to certain areas in neighboring states.
It’s high yielding, high in oil content, and stands well.
It matures between Harosoy and Hawkeye and is over a
week earlier than Ford. Amsoy is considered a replacement
for Harosoy, Lindarin, Hawkeye, and varieties of similar
maturities.
“Iowa testing has shown that Amsoy:–outyields
Harosoy, Lindarin and Hawkeye by more than 4 bushels per
acre, even outyielding Ford which matures more than a week
later; yields almost equal to Wayne;
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“–matures midway between Harosoy and Hawkeye;
“–lodges less than Harosoy and Hawkeye and is about
the same height;
“–is considerably higher in oil than either Harosoy or
Hawkeye but lower in protein content. However, Amsoy
produces more protein per acre than either Harosoy or
Hawkeye because of its higher bushel yield;
“–is especially adapted to narrow-row planting because
of its narrow, upright growth.”
A “map shows where Amsoy is best adapted in Iowa.”
“Amsoy’s Record and Adaptation: The results of Iowa
tests summarized in table 1 [comparing Harosoy, Amsoy,
Hawkeye and Ford] were obtained in northern, central and
southern Iowa over the 5-year period, 1961-65. Amsoy is
best adapted across Iowa from the northwestern counties to
the bottom two tiers of Iowa counties (see map) and along
the same parallels in Nebraska, Illinois, and Indiana. It would
be too late for extreme northeastern Iowa. It is well adapted
to about 60% of Iowa’s soybean growing area.
“In regional tests from New Jersey to Nebraska,
Amsoy has shown consistent superiority in yield compared
with other varieties of similar maturity. It is adapted as an
early variety in northern Missouri and as a late variety in
South Dakota and southwestern Minnesota. Its area of best
adaptation includes 8 to 9 million acres in seven states.
Although Amsoy is not Phytophthora-root-rot resistant, it has
excelled in yield at 24 of 27 locations (1961 through 1964) in
13 states and provinces in the United States and Canada.
“What Amsoy Is: Amsoy’s parents, Adams and Harosoy,
were crossed at the Iowa Experiment Station in 1952.
Progenies were grown, selected, and tested from this cross
at Ames for 7 years. During the next 6 years, Amsoy was
tested in Iowa and in ‘uniform regional tests’ by a number
of North Central state experiment ‘stations and the U.S.
Regional Soybean Laboratory. Participating in the Regional
Laboratory are the crops research division, Agricultural
Research Service, U.S. Department of Agriculture, and 24
individual state experiment stations.
“Amsoy’s Looks: Plant and seed characteristics of
Amsoy are a combination of its parents. Amsoy has purple
flowers like Harosoy but more pointed leaves than Harosoy.
Pubescence (‘hair’ on leaves and stems) is gray like both
parents. Amsoy has yellow hila (seed scars) like Harosoy and
pods almost as light colored as Adams. Seed size of Amsoy
is larger than Adams but slightly smaller than Harosoy. Both
plant and seed have a desirable appearance.
“Amsoy’s growth habit is upright and narrow. Therefore,
it may be grown in narrow rows or solid-drilled to better use
the sun’s energy and to reduce weed growth.
“Distribution Plans: Amsoy will be distributed in Iowa,
Nebraska, South Dakota, Minnesota, Illinois, Indiana, and
Missouri for planting in 1966. For 1966 planting in Iowa,
Amsoy will be distributed by the committee for agricultural
development to qualified seed growers.

“Seed growers who are eligible to receive an allotment
of seed in 1966 will be selected and notified on the basis of
their records in certification of soybeans during the past 3
years. Supplies of Amsoy should be available from certified
seed producers for general farm use in sizable quantities for
planting in 1967.
“Amsoy’s Future: We believe our tests show that Amsoy
is far better in most ways than any other variety for the area
in which it is adapted. We would encourage farmers to try
Amsoy and to compare it with other varieties. Amsoy’s
record points toward reducing production costs per bushel.
Seed will be limited in 1966 but more available in 1967 and
plentiful in 1968.”
Photos show: (1) “A profile view, left to right:
Blackhawk, Adams, Hawkeye, Amsoy, and Harosoy. Note
slender growth habit of Amsoy.” (2) Two photos. “Author
inspects Amsoy in August and November. Note unfilled
space between 40-inch rows. Amsoy will benefit in yield by
close rows and in solid-drilled rows if weeds are controlled.”
Address: Iowa State Univ., Ames.
2371. Ham, George; Frederick, Lloyd. 1966. Legume
inoculation. Soybean Digest. March. p. 21-22.
• Summary: “Legumes speak for themselves if properly
inoculated. Leguminous plants have the ability to live
in mutual cooperation (symbiosis) with certain bacteria
(rhizobia) which form nodules on their roots. The plant
furnishes food and a home for the nodule-forming bacteria
while the bacteria convert the elemental nitrogen, which
makes up 80% of the air around us, into a form which is
usable by the host plant in its growth.
“Well-nodulated legumes are needed for the most
efficient crop production. Soils which will produce 80
bushels of corn without added fertilizer nitrogen can produce
only about 1,320 pounds (22 bushels) of beans or 2.5 tons of
alfalfa without nodules or fertilizer. Can fertilizer nitrogen
do the job of increasing yield? Yes, at a price. Recent work
by Dr. Weber indicated that 50 pounds of fertilizer nitrogen
could produce only about 3 bushels of beans. Cost of
production would be at least $1.50 per bushel. Nodulated
beans have yielded as much as fertilized beans. Cost of
production for a 3-bushel increase would be about 50 per
bushel. A farm which can produce 120 bushels of corn
efficiently should also be able to produce 40 bushels of beans
or 6 tons of alfalfa hay per acre.
“Is Inoculation Needed? Inoculation of seed with large
numbers of the most efficient, live nodule bacteria is one
of the factors in top management of legume production.
The cost of inoculation (usually less than 25¢ per acre) is
cheap in relation to other production costs. The purpose
of inoculation is to provide leguminous plants with the
largest possible numbers of live bacteria which are the most
beneficial to the particular legume being inoculated.
“Inoculation should always be practiced when a
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leguminous crop is grown in a field for the first time. This
would include those areas where soybeans or other legumes
have never been grown. Table 1 shows an example of the
increase in soybean seed yield as a result of inoculation
where the soil contained a low number of nodule bacteria.
Yield increases of leguminous crops can also be obtained
where the crop has not been grown in the field for several
years or where leguminous plants recently grown on the land
lacked nodulation. A nodulated leguminous crop one year
does not guarantee that the same crop will be nodulated if
planted the following year. The factors accounting for the
loss of legume bacteria from the soil are not completely
understood, but acidity, high moisture, drought, lack of
nutrients, and presence of a virus attacking the rhizobia can
all contribute to the elimination of the bacteria.
“Today, many fields have naturalized rhizobia surviving
in the soil. We need to know more about why certain strains
survive and how long they survive. One particular group
of soybean rhizobia, identified by their reaction with the
antibodies produced in rabbit blood, has been found in more
than half of all the nodules taken from noncalcareous fields
in Iowa. Usually, this group both forms nodules readily and
the nodules fix nitrogen well.
A table shows: “Seed yield as affected by inoculation
of nodule-free Harosoy variety soybean plants in blossom
stage.” “Suspensions of known serotypes of nodule bacteria
were watered into the soil around the roots.” When no
rhizobia were applied, the average soybean yield was 43
bushels per acre. When rhizobia were applied, the yield was
increased to 51, 42, and 42 bushels per acre in 3 different
trials.
“Are All Legume Bacteria the Same? All strains of
bacteria do not form nodules on the same host plant. Strains
of bacteria which form nodules on alfalfa and sweet clover
do not form nodules on soybeans.
“The presence of nodules does not mean that plant
growth is being aided. Some strains can actually be parasitic
and live in the nodules on the host plant without providing
any nitrogen to the host plant. Only about 25% of all of the
nodule bacteria picked up from the soil have been found to
be highly beneficial. About 50% were of moderate value
and 25% were non-beneficial. Thus, the odds are about three
to one that beneficial nodulation and maximum nitrogen
fixation will not be obtained unless the best methods of
inoculation with large populations of superior strains are
used.
“How Can Legumes Be Inoculated? Inoculation of seeds
is based on the premise that rhizobia can be “stuck” on the
seed and survive until the root has developed to a stage at
which it can be infected. Most observations suggest that
infection takes place about 7 to 10 days after germination.
The root must be receptive and the rhizobia infective for
proper nodule formation to occur.
“The odds of getting good nodulation should increase as

the number of viable effective rhizobia per seed increases.
We have been surprised at the relatively low numbers of
rhizobia present on some inoculated seed. Sometimes,
ineffective strains of rhizobia are found. It should be possible
to get large numbers of effective strains of viable rhizobia on
the seed at planting time.
“An important consideration is the rapid death rate of
rhizobia when exposed to unfavorable conditions. Rhizobia
have no special resistant stage, that is, they do not form
spores. The death rate is logarithmic with time. Very little
published information is available on methods of modifying
the death rate of rhizobia. Peat, stickers, additives, etc., can
provide greater numbers of rhizobia in the inoculum which
adheres to the seed and they may modify the death rate,
especially under adverse conditions. Until more is known,
keeping the time between inoculation and germination
as short as possible is the best insurance of a large viable
inoculum.
“Considerable attention has recently been focused
on ‘preinoculation.” ‘Preinoculation’ is usually thought,
of as seed which is inoculated weeks or months before
planting time. Actually, all methods of inoculation are
‘preinoculation,’ even if the seed is inoculated immediately
before planting. The leguminous plant is usually not
susceptible to nodule formation until 7 to 10 days after the
seed has germinated.
“Leguminous seeds should be planted as soon as
possible after inoculation. The maximum number of live
bacteria will be on the seed at inoculation because the
number of live bacteria decreases with time. The more
adverse the storage conditions, the greater will be the
decrease in the number of live bacteria on the seed. Exposure
of the inoculated seeds to sunlight, high temperatures or
drying conditions will increase the death rate of the bacteria.
Available data indicate that peat-base cultures of nodule
bacteria survive on the seed considerably better than liquid
or freeze-dried cultures. The best method of inoculation
is the one which will provide the greatest number of
efficient nodule bacteria at the time when the leguminous
plant is susceptible to nodule formation. New processes of
inoculation must be approached with caution until their value
has been proven.
“Is the Inoculum Any Good? More thorough evaluation
of all inoculation procedures in quantitative terms is needed.
Present testing techniques offer a very low standard for
the inoculum cultures or preinoculated seed to meet. A
‘satisfactory’ test means that one or more effective rhizobium
is present in 15 to 30 seeds. Australian authorities require
a minimum of 100 effective rhizobia per seed at any time
the inoculum is offered for sale. Iowa law at present has no
provision for testing inoculants, and no standards have been
established. Reports on legume inoculants sold in Indiana
can be obtained from their State Chemist, Lafayette, Ind.
“In summary, nodulation is an important, economic
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aspect of the production of many legume crops. Inoculation
can provide assurance, very economically, that the full
benefits of nodulation are received. Care must be taken in
rhizobial strain selection, methods of inoculation, and proper
handling and use of inoculated seed. Probably no other
single process step with seeds offers so much potential and
yet often eludes our grasp because, (1) our knowledge is
inadequate, and (2) the limited knowledge available is not
adequately used.” Address: 1. Associate; 2. Prof. Both: Dep.
of Agronomy, Iowa State Univ.
2372. Soybean Digest. 1966. Going to narrow rows? Their
advantages and disadvantages. Who should plant in narrow
rows? How narrow can you plant? March. p. 23-24, 26.
• Summary: “We have known for a long time that soybeans
will make better yields in most Northern states when
planted in rows narrower than the standard corn-row widths.
Experiments over many years have borne this out.
“C.R. Weber, Iowa State University agronomist, cites
experiments totaling over 25 years which show a definite
advantage for the narrower rows in five Midwest states.
In each of the five states, which include Minnesota, Ohio,
Indiana, Illinois, and Iowa, row widths of 21 to 28 inches
produced the highest yields, which averaged 4 bushels per
acre (15%) more than the 40-to 42-inch rows most common
in the Cornbelt. Solid plantings (6 to 8 inches apart) averaged
2 bushels (over 7%) more than the wide rows.
“Yet until recently only a few farmers have grown
soybeans in the narrower rows. Farmers preferred to use
the same planting and cultivating equipment for all their
crops. The cost of owning more than one set of equipment
comes high. Most farmers did not think that the difference
in yield would make it pay to own narrow-row equipment
for soybeans alone. But when growers began to realize that
corn yields also might benefit from narrower rows, there
was a sudden change in their thinking. Farm machinery
manufacturers began to offer planters and cultivators with
adjustable row widths and the shift was on to narrower row
planting for both corn and soybeans.
“All farm equipment manufacturers reported a sellout of
narrow row planters and cultivators last year. Obviously, the
ability to use the equipment for both corn and soybeans was
the motivating factor. But the shift to narrower rows has only
begun and still has a long way to go. In Illinois-the leading
soybean-growing state-almost nine out of 10 growers still
planted soybeans in 36-to 40-inch rows last year, according
to a survey by Illinois crop reporting service. Over threefourths of Illinois farmers used the same row widths for
both corn and soybeans. The Illinois survey showed: of
1,000 farmers, 26 planted in 28-inch rows, 26 in 30-inch
rows, 45 in 32- to 35-inch rows. But 890 planted in 36- to
40-inch rows. Of course, width of rows is not the only factor
in improving yields. Harley Otto and Paul Hasbargen of
the University of Minnesota suggest that a grower who has

low yields should consider’ improving the fertility level of
the land, practicing better weed control and choosing better
varieties before investing in new machinery for narrow row
production.
“Cost of Changeover: The changeover to narrow row
equipment requires a sizable first investment but the cost is
not so great per acre if spread over a large acreage.
“How much of a yield increase do you need to make the
changeover pay? Illinois and Minnesota extension men say 2
bushels per acre on a fairly large acreage (Illinois places it at
200 acres) at recent prices for soybeans. This figure assumes
that part of the cost of new machinery is charged to corn
production.
“Of course, there is not that much yield advantage
for the narrower rows in all situations. Soybeans planted
in narrow rows yield little if any better than wide rows in
Southern states and southern agronomists do not generally
recommend the narrow rows.
“C.E. Caviness and Maxsie Taylor, University of
Arkansas, say yield increases are not likely when soybeans
are planted in rows narrower than 32 inches, and narrow
row spacings may actually reduce yields in some cases.
Narrow rows may give some yield advantage to short season
varieties or soybeans planted late in the South.
“Only when soybeans are planted extremely late, when
plant growth is often drastically reduced, would one expect
to gain an economic advantage from using rows narrower
than 32 to 38 inches in width in the South, say Caviness and
Taylor.
“A reason the narrow rows do not produce a yield
advantage in the South is that the longer-season varieties
grown there produce larger plants that require more room.
The plants shade wider spaces between the rows. Northern
varieties do not produce so much foliage and for this reason
they do a less efficient job of shading the middles and
keeping down weeds in wide row widths.
“When planted in narrow rows, the soybean plants not
only shade the rows more quickly but produce more foliage
and do a better job of utilizing the sun’s energy. As we go
to varieties with a narrower more conical type of plant such
as the new Amsoy, this will justify narrower rows. Planting
rows north and south will let in more sunlight and make the
narrower rows more productive.
“Agronomists tend to recommend narrower rows for
short season varieties and for late planted soybeans, which
do not produce so much foliage as the longer-season varieties
and the earlier planted beans.
“How far should we go in the trend to narrower rows?
As a practical matter, what is the narrowest width row that
should be considered? Illinois agronomists believe that 30inch rows should be the aim of most soybean producers until
a completely ‘foolproof’ herbicide is available or drastic
changes are made in cultivating tools.
“Also, as we go to narrower row widths, planters that
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will drop seed more uniformly become important.
“University of Minnesota agronomists say that 24
inches is about as narrow as soybean rows can be and still
allow for adequate cultivation. They say narrower rows
might be possible if weeds are completely controlled with
herbicides, making cultivation unnecessary. However,
much more research is needed before they can make such a
recommendation.
“Solid Planted Soybeans: What about solid plantings?
Lehman Fowler, Brinkley, Arkansas, soybean grower,
predicted at the American Soybean Association contention
at Memphis last year that by 1970 soybeans will be drilled
solid and a pre-emergence chemical will be applied, with
cultivation as we know it today practically eliminated.
“Dr. L. C. Saboe, University of Ohio extension
agronomist, says, ‘If weeds can be adequately controlled
in 7-inch (planted solid) soybeans, maximum yields can be
expected from these narrow rows.’
“From William F. Meggitt, associate professor in crop
science, Michigan State University: ‘We have obtained an
average of 4-to-6-bushel increase in yield when 7- or 14-inch
rows have been compared with row spacing 36 inches or
greater. Twenty-eight-inch rows have yielded on the average
of 3 to 4 bushels less than those in a solid planting. We have
gotten about the same results using several of the commercial
varieties such as Harosoy and Chippewa.
“’In establishing the narrow row soybeans it is necessary
to have a good weed control program. We have gotten
satisfactory results in our solid plantings using 2 or 3 pounds
of Amiben per acre. I feel that where we are using 7- or 14inch rows and the soybeans will shade the row at an early
stage of growth that 2 pounds of Amiben is sufficient.’
“And Ralph E. Baumheckel, International Harvester
Co., believes improved herbicides and a better understanding
of the precise way in which they function may lead to solid
planting as an established practice in some areas.
“The key, of course, to planting solid or in very narrow
rows is dependable weed control, as all authorities agree. We
are not at that point yet.
“Illinois agronomists mention the following
disadvantages to planting corn and soybeans in narrow rows:
“1–Higher populations usually mean more lodging, so
early harvest is desirable.
“2–Early weed control may be more difficult than in
conventional 40-inch rows. But more shade between the
rows somewhat reduces the problem of late-germinating
weeds.
“Following are some experiment station comments and
recommendations for northern areas and border states:
“Iowa. C.R. Weber, Iowa State University: The same
cultivator and planter are used for both corn and soybeans.
Corn row width is controlled by the corn picker. Corn heads
generally will work successfully on corn planted in rows 28
to 42 inches apart. Most major companies now have corn

heads that will harvest corn in 28- to 32-inch rows. Farmers
can get a worthwhile increase in yields of both corn and
soybeans by changing from their present 40- to 42-inch
spacing to 28- to 32-inch spacing. (Two companies now have
heads for 20-inch rows in limited production.)
“Indiana. M.L. Swearingin and W. Reiss, Purdue
University: Changing to narrow rows is one of the most
consistent means of increasing soybean yields by 10% to
15%. Greatest response to narrow rows would be expected in
(1) northern Indiana, (2) where early maturing varieties are
used, or (3) where beans are planted late.
“The practical width for narrow rows appears to be
between 24 and 30 inches. Rows narrower than 24 inches
can be difficult to cultivate with the wide tractor tires in use
today.
“Farmers with 50 to 100 acres or more of soybeans
should give serious thought to switching to narrow-row
production, especially when present equipment is in need of
replacement or repair...”
2373. Weber, C.R. 1966. Registration of Kim and Kanrich
soybeans. Crop Science 6(4):391. July/Aug. [2 ref]
• Summary: Gives details on the following soybean
varieties: Kim (Reg. No. 55), Kanrich (No. 55). Their
performance is compared with that of other large-seeded
varieties: Kanro, Bansei, and Sac (in Iowa from 1951 to
1955). Address: Research Agronomist, Crops Research Div.,
ARS, USDA, and Prof. of Agronomy, Iowa State Univ.
2374. Steenmeijer, H.P.; Hymowitz, T. 1966. Resultados do
ensaio nacional de soja, Matao, S.P. 1965-1966 [Results of
national soybean culture trials in Matao, Sao Paulo, 19651966]. Campinas, S.P., Brazil: Instituto de Pesquisas IRI (IRI
Research Inst.). 15 p. [Por]
• Summary: Table 6 rates 26 different soybean varieties
tested at Matao, Sao Paulo, in 1965-66. Those with the
highest rating (A) are L-652, Pelicano, CNS-4, Hardee, and
Majos. Other named varieties tested are: Bienville (grade
B), Stuart (B), Hampton (E), Cokers-24C (F). Address: 1.
Eng. Agr., Instituto de Pesquisas IRI, Matao; 2. Eng. Agr.,
Instituto de Pesquisas IRI, Campinas. Both: Brazil.
2375. Mitchell, Roger L. 1966. What is this plant called
soybean? (Continued–Document part II). Soybean Digest.
Sept. p. 32-34.
• Summary: (Continued): “A second modification is
represented by the variety Amsoy. This and certain other
new varieties are referred to as ‘thin lines.’ Their leaves
point upward more and they do not bush out as much. This
appears to allow better light interception into the plant and
does result in higher seed yields. Obviously, such plants
would need to be placed closer together to intercept the light
between the rows.
“Two major factors, then, affect the interception of light
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by a crop:
“1–The amount of leaf area of a crop which is related to
its stage of development and the plant population. Soybeans
are commonly planted at optimum or above populations.
“2–A second factor in interception is the leaf area over
the land surface or the plant spacing. The yield differences
between narrow and wide row beans are due entirely to more
beans (as opposed to larger beans) in the narrower rows.
“Efficiency of light intercepted differs between crops.
Corn, for example, produces about one-third more sugar
for the same amount of sunlight intercepted. The reason for
this difference is unknown. From the time the bean plant
begins to flower until pods are nearly filled the whole plant
increases about the same amount each day in dry weight
(in the range from 60 to 150 pounds per day). Early in
this period it goes into vegetative growth, but as the plant
matures the vegetative part loses weight and transfers its dry
weight to the pod.
“While soybeans are not as efficient in their response to
light quantity as some other species, they are one of the most
responsive crop plants to light duration (or the length of day)
as they progress through a growing season. This is called a
photoperiod response. The table below shows the results for
three varieties grown at Ames, Iowa.
“These three varieties cover a north-south area of
800 miles. When planted in mid-May at one location they
respond very differently to the day-length at that location.
Their period of podfilling is not too different, but the length
of time from planting to the beginning of bloom varies
greatly. As a result, soybean varieties are adapted to rather
narrow belts.
“Soybeans are naturally self-pollinated and completely
self-fertile. Only about 1% natural crossing occurs.
The flower is small and requires delicate and skillful
manipulation for crossing or hybridizing. To date, no sources
of male sterility have been found, so hybrid beans do not
appear likely on a commercial scale very soon.
“Bud and Flower Development: The junction of the
main stem and a branch or of a branch and a subbranch is
called an axil. In each axil, an axillary bud is present. This
bud may (1) develop into a branch, (2) form a flower cluster
that matures into pods or (3) remain dormant until the plant
is subjected to a particular stress.
“The buds in the axils of the cotyledons frequently form
a new stem if the plant is cut off above this point.
“Axillary buds that become flowers develop first toward
the base of the main stem (commonly starting at the fourth
node) and then progress up the plant. In the mature plant
pods are relatively more concentrated toward the top. The
flowers occur in clusters of three to fifteen per node and may
appear over a 2- to 5-week period. Seventy-five percent of
the flowers formed may abort and, therefore, never develop
into mature pods. Under normal planting rates, 30 to 100 of
these pods may be retained per plant with two to three seeds

per pod. The thinner the stand, the greater the number of
pods per plant.
“Soil Moisture Needs: Soybeans are quite sensitive to
water supply at germination, requiring 50% moisture in the
seed to germinate, whereas corn needs 30% and rice 26%.
“The soybean withstands short periods of drouth during
the season without serious injury, although photosynthesis is
cut by half when the leaf loses 15% of its maximum waterholding level (or turgidity). They are less sensitive to drouth
during flowering than is corn. This is due at least partly to
differences in flowering patterns. Corn forms tassels and
silks just once and coordination of these processes is critical.
Under drouth conditions, silk development is delayed
more than tasseling and barren stalks result. The soybean,
by contrast, flowers over a period of about a month when
planted as a full-season crop. Failure of early flowers to set
pods may be compensated for by better pod set or retention
of later flowers.
“Soybeans are much more sensitive to dry weather
during grain filling than is corn. Corn is a deeper-rooted plant
and can take advantage of more subsoil moisture. Therefore,
while a July drouth will cut corn yields distinctly, an August
drouth (during pod filling) will cut soybean yields relatively
more.
“Soybean Diseases: Numerous diseases have more or
less of a yield depressing effect on soybeans each year, with
reductions averaging 12% to 16%. While the overall effect
of a given disease is relatively small (see table 2) a particular
disease like brown stem rot or Phytophthora root rot may
cause yield reductions in a given field of 20% to 50%.
“There still remains much to be known about soybean
rooting patterns, seed set-light relationships and mineral
nutrient response. A better understanding of these and other
growth relationships will point the way to increasing further
the productivity of the soybean.”
Table 1 shows “Photoperiod responses of three soybean
varieties grown at Ames, Iowa.”
Acme, adapted to southern Canada, takes 28 days from
planting to bloom, 66 days for fruiting (pod filling), for a
total of 94 days.
Hawkeye, adapted to central Iowa, takes 51 days from
planting to bloom, 79 days for fruiting (pod filling), for a
total of 130 days.
Dorman, adapted to southern Missouri, takes 88 days
from planting to bloom, 72 days for fruiting (pod filling), for
a total of 160 days.
Table 2 shows “Average annual losses in soybeans due
to diseases, 1951-1965.”
“Bacterial pustule 1.4%
“Bacterial blight 2.2%
“Frogeye 0.1%
“Downy mildew 1.6%
“Brown spot 0.8%
“Phytophthora 2.2%
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“Stem canker 1.0%
“Brown stem rot 0.6%
“Fusarium root rot 0.6%
“Pod and stem blight 1.1%
“Purple stain 0.7%
“Root-knot nematode 0.5%
“Bud blight 0.8%
“Others 0.4%
“Total 14.0%”
A small portrait photo shows Roger L. Mitchell.
Address: Prof. of Agronomy, Iowa State Univ., Ames.
2376. Hartwig, Edgar E. 1966. Breeding better soybeans:
today’s high-protein soybean varieties are products of
intensive breeding research on thousands of Asian strains
introduced over a 150-year period. Plant Food Review
12(4):11-13. Winter.
• Summary: Contents: Introduction. Day length sensitivity
[photoperiod]. Few varieties necessary (“In 1963, 40
varieties accounted for 98 per cent of the U.S. acreage and 10
varieties accounted for 82 per cent. Four varieties: Harosoy,
Clark, Lee, and Hawkeye alone were grown on 56 per cent
of the acreage”). Yield-limiting factors (such as diseasecausing organisms, insects, and loss of seed by shattering).
Progress at intervals (“Ogden, a Group VI variety released
by the Tennessee Agricultural Experiment Station in 1942,
played a large role in getting soybean production underway
in the South”). Conquering a disease (Phytophthora rot).
Nematodes–another problem. Type of growth important
(indeterminate vs. determinate). Oil and protein factors
(Breeders are switching from focus on more oil to more
protein). Summary.
“Increased research on soybeans for the production of
seed for processing in the South was initiated by the U.S.
Department of Agriculture in cooperation with the state
experiment stations in 1943. The first varieties to come
from this program were Jackson, released in 1953, and Lee,
released in 1954. Both have as one of their parents strains
introduced from Nanking, China, about 1927. These strains
made excellent growth in the South and had resistance
to many of the diseases common to the area, but had
undesirable qualities making them unsuitable for wide-scale
production.
“Lee combined the qualities of excellent shatter
resistance, plus resistance to the diseases bacterial pustule,
wildfire, frogeye, and purple seed stain, and moderate
resistance to target spot and phytophthora rot. In 1963, Lee
was grown on nearly 60 per cent of the southern acreage.
In addition, Lee, or a sister line, is a parent of Hill, Bragg,
Hampton, and Semmes. Bragg is taller and later maturing
than Lee, and incorporates most of the qualities of Lee,
plus resistance to root knot nematodes similar to Jackson. It
gives promise of being widely accepted by growers in the
Southeast.”

“Oil and Protein Factors: Major emphasis in breeding
has been given toward developing varieties having a high
percentage of oil. Average composition of present varieties
is 21 per cent oil and 40.5 per cent protein on a dry matter
basis. However, expanded markets for protein within the
U.S. and the industrial nations of the world have made
protein the most valuable portion of the seed today. On
the basis of 10-year average prices for protein and oil, the
protein portion of the seed has been worth 58 per cent of the
total value.
“Considerable variability exists among soybean
genotypes for protein and oil content of the seed. Oil and
protein contents in the seed are negatively correlated. Thus,
as we increase protein content by 10 per cent, we can expect
a nearly similar percentage reduction in oil.
“It seems logical that greater effort should be given
toward developing productive types having a higher protein
content. Types used as sources of genes for high protein have
poor agronomic qualities. Several cycles of breeding are
required to incorporate higher protein with good agronomic
qualities. Progress in this program is still behind that for
developing improved high oil varieties. Comparative data
are presented in Table 1 for a standard variety and two highprotein strains.
“Another strain, D60-9647, has produced seed yields
equal to Lee when grown on Sharkey clay, as observed in
Table 2.
“Feeding trials comparing protein from high-protein
strains with that from standard varieties indicate that they
are biologically equal. Results are encouraging that highly
productive, high-protein varieties can be made available
when a demand develops.
“Summary: Great progress has been made in developing
disease-resistant and more productive soybean varieties
adapted to different regions of the U.S. The soybean plant is
becoming a more efficient factory in producing protein and
oil. Like any other factory, water and raw materials must not
be limiting at any time, and improved future management
will play a big role in providing these as required for most
economical yields.”
Note: This is the earliest document seen (Nov. 2018)
describing Dr. Hartwig’s new work in developing soybean
varieties with higher protein content. Address: 1. Research
Agronomist, Crops Research Div., USDA, and Mississippi
Agric. Exp. Station, Stoneville.
2377. Kovacheva, I. 1966. Sravnitelno izpitvane na niakoi
sortove soia pri nepolivni usloviia [Comparative testing
of some soybean varieties under dry-farming conditions].
Rastenievudni Nauki (Plant Science, Bulgaria) 3(4):53-57. [6
ref. Bul; rus; eng]
• Summary: “Summary: Varietal trials were carried out
in 1961-1962 at the Agricultural Institute near Russé with
the purpose to establish the most suitable grain soybean
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variety for cultivation under dry-farming conditions.
Eleven varieties are comparatively tested, nine of which
are American–Adams, Lincoln, Shelby, Chippewa, Clark,
Harosay [Harosoy], Hokey, Comet and Mandarin and two
Hungarian–Iregy and Korona.
“The trials are run on leached chernozem soil type with
35 germinating seeds per sq. meter, planted in rows at 50 cm
apart.
“The following conclusions may be drawn:
“1. Unirrigated soybeans grown under Obraszov Chiflik
conditions give unstable yields, strongly dependent on
rainfalls and their distribution throughout the vegetation
period.
“2. The early varieties Iregy and Comet are proven as
best adapted for grain production in the area, yielding 1,470
and 1,310 kgs grain to the hectare on a three-year average.
“3. The late varieties are suitable for silage production.
Clark and Lincoln soybean varieties yield 20,790 and 20,220
kg/ha fresh mass respectively in 1963.” Address: Agricultural
Inst. “Obraszov Chiflik”, Russé, Bulgaria.
2378. Lopes, A. Dias. 1966. Experimentacao de sojas–
Resumo de 7 anos de ensaios [Experimentation with
soybeans–Summary of seven years of experiments].
Jornadas Silvo-Agronomicas (Lourenco Marques) 7[17]:1-7.
[Por]
• Summary: These soybean variety trials at Sussundenga
Experimental Farm [Portuguese East Africa] started in
1959/60 and continued over 7 years. The two planting dates
were mid-November and mid-December. The two spacings
were 60 x 10 cm and 60 x 20 cm. During the first 4 years the
soybean varieties tested were Acadian, C.N.S., Yellow, and
279. In 1959/60 C.N.S. gave the best yields. The average
yield was 988 kg/ha and two trials gave yields of 1,070 and
1,063 kg/ha. In 1963/64 the variety Otootan was added to
the trials, and in 1965/66 Hernon 147 (from Rhodesia) and
Masterpiece were added. Address: Engenheiro Agrónomo,
B.T.R. (J.P.P.–Moç).
2379. Petrakieva, Irina. 1966. Prouchavane na niakoi
biologichni i morfologichni kachestva na razlichni sortove
soia, otglezhdani za zelena masa [Study of some biological
and morphological qualities of different soybean varieties
grown as silage crops]. Rastenievudni Nauki (Plant Science,
Bulgaria) 3(2):25-34. [7 ref. Bul; rus; eng]
• Summary: “Summary: Results are reported from studies
conducted over the period 1960-1963 under dry farming
conditions at the Forage Research Institute in Pleven with
seventeen soybean varieties grown as silage crops. Duration
of the more important stages of development, height of
plants, morphological structure and mean weight of plants,
chemical composition and yield of the green mass, and its
dry matter and crude protein contents are investigated.
“Comet (of American origin), Iregy (of Hungarian

origin) and the Bulgarian varieties Pavlikeni 1, Pavlikeni 2,
Pavlikeni 502 and Pavlikeni 519 are under the conditions
of Pleven area earliest, and Harosay [Harosoy], Adams and
Hokey–all of American origin–latest varieties.
“Highest green mass yields ranging from 20,690 to
22,140 kg to the hectare, and dry matter yields ranging from
5,784 to 6,236 kg to the hectare are obtained on a three-year
average from the varieties Shelby, Clark, Harosay, Adams,
Hokey and Lincoln. These yields, however, are considered
as unsatisfactory and for this reason soybeans should not
be grown alone but in mixtures with maize or other high
yielding late spring forage crops.” Address: Forage Research
Inst., Pleven, Bulgaria.
2380. Petrakieva, Irina. 1966. Rezultati ot sravnitelnoto
prouchvane na razlichni sortove soia v smeski s tsarevitsa za
silazh [A comparison of soyabean cultivars grown in mixture
with maize as silage crop]. Rastenievudni Nauki (Plant
Science, Bulgaria) 3(3):71-80. [10 ref. Bul; rus; eng]
• Summary: “Summary: Results are presented from a
comparative study of seven soybean varieties (Chippewa,
Staroukrainska, Harosay {Harosoy}, Adams, Lincoln, Shelby
and Clark) grown with two double cross maize hybrids
(WIR-42 and Wisconsin 641 AA) in mixed crops harvested
at the milk-dough stage of maize. The trials are carried out
during the three year period 1962-1964 under dry-farming
conditions at the first experimental field of the Forage
Research Institute in Pleven. The rain amounts of the period
June-August of the respective test years are low (148.7,
88.0, and 142.2 liters/sq.m.) and the daily temperatures and
relative air humidity are high.
“The test results show that with respect to the
developmental stages the medium late varieties Adams and
Harosoy are most suitable for growing in mixed crops with
WIR-42, while Wisconsin 641 AA fits at the first place in the
combination with Clark and secondly with Adams variety.
Total green mass and dry matter yields of these mixtures
almost even up or little excel those of the other mixtures,
while with regard to content and total protein yield they
rank first and are 14.3 to 16.8 per cent higher than those
of the mixtures with earliest soybean variety–Chippewa
as component.” Address: Forage Research Inst., Pleven,
Bulgaria.
2381. Nagata, Tadao. 1967. [Studies on the significance of
indeterminate growth habit in breeding soybeans. III. Varietal
difference in the fruiting process attritubutal to the habit. (a)
Maturity and growth of pods and seeds]. Ikushugaku Zasshi
(Japanese J. of Breeding) 17(1):25-32. Jan. 18. [15 ref. Jap;
eng]
• Summary: “Summary: On the varieties including the
determinate types, Shirasaya No. 1 and Oyaji No. 2, and the
indeterminate type, Harosoy, uniformities of maturity and
weight per seed were investigated. The growth process of
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pods and seeds were also studied in order to ascertain the
factors affecting to the uniformities. These experiments were
carried out by classifying the pods according to flowering
dates into three groups in the determinate varieties and five
in the indeterminate variety.
“Significant differences in maturity were found in all
varieties between the groups with different flowering dates,
but the total variation including all groups in maturity was
rather small in the indeterminate variety in comparison with
the determinate ones. A significant difference in the weight
per seed was found between the groups in the indeterminate
variety. The coefficient of variability in the character
including all groups was also greater in the indeterminate
variety than in the determinate ones.
“Pods of the soybeans grew comparatively earlier than
seeds and difference in the growth of pods was hardly found
between the groups at maturity. A notable difference was
found between the groups in the dry weight per seed and
other characters of seeds at maturity, since the seeds grew
later than the pods. In the indeterminate variety having a
long flowering period, the seeds of later flowering groups did
not amount to the identified ranks of the characters of seeds.
“The result of the experiment seems to show that
the uniformity of seeds was inferior in the indeterminate
variety due to the long flowering period. For practical use,
however, a small or medium seed variety of indeterminate
growth adaptable for Japan seems capable of being bred by
a careful selection of the strains with uniform seeds, though
the breeding may be complicated for a large seed variety.”
Address: Hyogo Agricultural College, Sasayama, Hyogoken.
2382. Bernard, R.L.; Chamberlain, D.W.; Lawrence, Ruth
E. comps. 1967. The Uniform Soybean Tests, northern
states, 1966. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 227. Feb. 145 p. Not for
publication. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1966%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Crops Research Division, cooperating with State Agricultural
Experiment Stations.”
Contents: Personnel. Introduction. Methods. Uniform
test locations. Methods. Uniform test 00. Preliminary
test 00. Uniform test 0. Preliminary test 0. Uniform test
I. Preliminary test I. Uniform test II. Preliminary test II.
Uniform test III. Preliminary test III. Uniform test IV.
Preliminary test IV. Identification of parent strains. Disease
investigations. Growing conditions. Weather maps.
Page 38: Hark is the progeny of an F-8 plant and
was developed in Iowa by C.R. Weber. A history of its
development [starting in 1952; released in July 1966] is
given below:” This is the earliest document seen (May
2009) that mentions the soybean variety Hark (one of two

documents).
Page 39: “Disoy, Magna, and Prize. Three large-seeded
varieties, Disoy (Group I), Magna (Group II), and Prize
(Group II), were developed by C.R. Weber at Ames, Iowa,
and released this year [in early Feb.]. A history of their
development is given below.”
Note: This is the earliest document seen (Nov. 2020)
that mentions the soybean varieties Disoy, Magna, and Prize.
Address: U.S. Regional Soybean Lab., Urbana, Illinois.
2383. Disoy: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1967. Seed color:
Yellow, hilum yellow.
• Summary: Sources: U.S. Regional Soybean Laboratory,
comp. 1967. “The Uniform Soybean Tests, northern
states, 1966.” RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 227. Feb. 145 p. See p.
39-40.
Soybean Digest. 1967. “Announce three new largeseeded soy varieties.” March. p. 6. Disoy is one of three new
large-seeded soybean varieties announced by Iowa State
University [ISU]. C.R. Weber, USDA and ISU soybean
specialist who developed the varieties, said their release was
prompted by the increased demand in foreign and domestic
markets for completely yellow, large-seeded soybeans.
Weber, C.R. 1967. “Three new and better large-seeded
soybeans.” Iowa Farm Science 21(12):3-5. June. This is the
most detailed article seen on Disoy, Magna, and Prize.
Bernard, R.L.; Cremeens, C.R. 1970. Evaluation of
Maturity Group 00 to IV Named Varieties of the U.S.D.A.
Soybean Collection. Urbana, Illinois: United States
Regional Soybean Laboratory. iii + 31 p. Dec. RSLM 244.
(A revision of RSLM 205, 1960). See p. 6-7, 30. “Disoy.
Prior designation: AX80-21. Source: (F6 Ottawa Mandarin
x Kanro) x (F6 Richland x Jogun). Year named or released:
1967. Developer or sponsor: Iowa AES (Agric. Exp. Station)
& USRSL” (U.S. Regional Soybean Laboratory) (p. 6-7).
Table 6–Grown at Urbana, Illinois in 1968. Disoy. Maturity
group: I. Weight (grams per 100 seeds): 27.0 [1681 seeds/
pound]. Yield: 38.2 bu/acre. Seed composition: 42.4%
protein, 22.9% oil (p. 30-31).
Hymowitz, Theodore. 1984. “Dorsett-Morse soybean
collection trip to East Asia: 50 year retrospective.” Economic
Botany 38(4):378-88. Dec. See p. 384. Table 3 shows eight
“vegetable-type soybean cultivars developed in the U.S. by
hybridization and selection from germplasm introduced by
Dorsett and Morse.” Disoy is [Mandarin (Ottawa) x Kanro] x
(Richland x Jogun). Maturity group I. Address: USA.
2384. Magna: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1967. Seed color:
Yellow.
• Summary: Sources: U.S. Regional Soybean Laboratory,
comp. 1967. “The Uniform Soybean Tests, northern
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states, 1966.” RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 227. Feb. 145 p. See p.
39-40.
Soybean Digest. 1967. “Announce three new largeseeded soy varieties.” March. p. 6. Magna is one of three
new large-seeded soybean varieties announced by Iowa
State University [ISU]. C.R. Weber, USDA and ISU soybean
specialist who developed the varieties, said their release was
prompted by the increased demand in foreign and domestic
markets for completely yellow, large-seeded soybeans.
Hymowitz, Theodore. 1984. “Dorsett-Morse soybean
collection trip to East Asia: 50 year retrospective.” Economic
Botany 38(4):378-88. Dec. See p. 384. Table 3 shows eight
“vegetable-type soybean cultivars developed in the U.S. by
hybridization and selection from germplasm introduced by
Dorsett and Morse.” Magna is [Mandarin (Ottawa) x Jogun]
x [Mandarin (Ottawa) x Kanro]. Maturity group II. Address:
USA.
2385. Prize: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1967. Seed color:
Yellow, hilum pale/clear.
• Summary: Sources: U.S. Regional Soybean Laboratory,
comp. 1967. “The Uniform Soybean Tests, northern
states, 1966.” RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 227. Feb. 145 p. See p.
39-40.
Soybean Digest. 1967. “Announce three new largeseeded soy varieties.” March. p. 6. Prize is one of three new
large-seeded soybean varieties announced by Iowa State
University [ISU]. C.R. Weber, USDA and ISU soybean
specialist who developed the varieties, said their release was
prompted by the increased demand in foreign and domestic
markets for completely yellow, large-seeded soybeans.
Hymowitz, Theodore. 1984. “Dorsett-Morse soybean
collection trip to East Asia: 50 year retrospective.” Economic
Botany 38(4):378-88. Dec. See p. 384. Table 3 shows eight
“vegetable-type soybean cultivars developed in the U.S. by
hybridization and selection from germplasm introduced by
Dorsett and Morse.” Prize is sister line to Magna. Maturity
group II. Address: USA.
2386. Soybean Digest. 1967. Announce three new largeseeded soy varieties. March. p. 6.
• Summary: “Disoy, Magna, and Prize are three new
large-seeded soybean varieties announced by Iowa State
University [ISU]. C.R. Weber, USDA and ISU soybean
specialist who developed the varieties, said their release was
prompted by the increased demand in foreign and domestic
markets for completely yellow, large-seeded soybeans. Until
now, Kanrich has been the only large-seeded variety with
both a yellow seedcoat and hilum (seed scar) that has both
agronomic and special market acceptance... Weber reports
that all three of the new varieties mature earlier than Kanrich

and yield 3 to 5 bushels per acre more.”
2387. Delaware Agricultural Experiment Station; United
States Department of Agriculture, Agricultural Research
Service, Crops Research Div. 1967. Notice of release of
Verde soybean. Newark, Delaware. 3 p. May 1. Unpublished
manuscript. 28 cm.
• Summary: “The Delaware Agricultural Experiment Station
and the Crops Research Division, Agricultural Research
Service, announce the release of a new edible soybean
variety named Verde. Breeder seed of the new variety was
produced in Delaware in 1966. Verde is of maturity Group
III and has purple flowers, gray pubescence, and green seed.
It is a green vegetable soybean developed for the processing
trade for either freezing or canning. Verde has large seed
which possess a fine flavor. It is resistant to fungal parasites
causing the downy mildew, purple stain, and pod-stem blight
diseases.
“Verde was developed by research workers at the
Delaware Agricultural Experiment Station. It was tested
by research workers of the Crops Research Division and
cooperating experiment stations in the Mid-Atlantic and
North Central States. The cross from which it was selected
(Aoda X AO-7445) was made at the Crops Research
Division, Beltsville, Maryland. The line AO-7445 was
obtained from Ames, Iowa and was from the cross Richland
X Jogun. The selection of the Verde soybean and preliminary
evaluations were made at the Substation Division, Delaware
Agricultural Experiment Station, in southern Delaware.”
A table shows the maturity, height, seed weight, yield,
and chemical composition of Verde: Maturity for processing
(green): 85 days. Maturity for combining (dry): 118 days.
Height: 34 inches. Weight of 100 seeds for processing: 74
gm. Weight of 100 seeds for processing: 74 gm. Weight
of 100 seeds for combining: 32 gm. Yield per acre for
processing: 2,000 lb. Yield per acre for combining: 25
bushels. Percentage of protein in seed: 40.9. Percentage of
oil in seed: 19.2.
“Seed supplies are being increased in 1967 and will
be distributed through the appropriate seed organization
within the state of Delaware. The date agreed upon for the
simultaneous announcement of the variety name and release
of publicity is May 1, 1967. Breeder seed will be maintained
by the Delaware Agricultural Experiment Station.”
Page 95 of the 1967 Uniform Test Report describes the
development of Verde, year by year, from 1956 to 1967.
In 1956, R.C. Oeffel at Beltsville made the cross Aoda x
A50-7445; the latter variety had been obtained from C.R.
Weber at Ames, Iowa, and was from the cross of Richland
x Jogun. In 1957 the F-1 hybrid was grown at Beltsville. In
1959 the new variety (F-3) was first grown in Delaware at
the Substation Division, Univ. of Delaware, Georgetown.
In 1960 F-4 was grown at Georgetown. Single plant
selections were made on the basis of resistance to Diaporthe
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phaseolorum var. sojae [which causes pod and stem blight]
and resistance to Cercospora kikuchii [which causes purple
stain]. Single plant selections were also made in 1961 and
1962 on the basis of resistance to the two fungi listed above,
and also on the basis of large seed and goof flavor. In 1963
a group of UD3210 lines were compared from yield, seed
holding [non-shattering], and standing ability [non-lodging];
one line, UD3210-31-14 was selected for increase. In 1964
3210 was increased to several pounds at Georgetown. In
1965 it was increased to 5 bushels, and in 1966 (F-10) it was
increased to 80 bushels in Georgetown. It was also entered
in Uniform Preliminary Test III. In 1967 it was named Verde
and publicly released on May 1.
Note: This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Verde. Address: Newark,
Delaware.
2388. Crops and Soils Magazine. 1967. Varieties: Soybeans.
19(7):20. April/May.
• Summary: Foundation seed of three large-seeded soybean
varieties–Disoy, Magna, and Prize–is being released in
Illinois, Iowa, Minnesota, and Ohio. These varieties all have
yellow seed coats and seed scars.
2389. Verde: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1967. Seed color:
Green, hilum light buff, with green cotyledons.
• Summary: Sources: Delaware Agricultural Experiment
Station; United States Department of Agriculture,
Agricultural Research Service, Crops Research Division.
1967. “Notice of release of Verde soybean.” Newark,
Delaware. 3 p. Unpublished manuscript. May 1. 28 cm.
Verde, a green vegetable soybean, has large green seeds
which possess a fine flavor. It will be released on 1 May
1967.
Crittenden, H.W.; Rahn, E.M.; Wisk, E.L.;
Woodmansee, C.W. 1968. “The green vegetable soybean
Verde.” Soybean Digest. April. p. 8. Verde, which has green
seeds, was selected in Delaware.
Crittenden, H.W. 1971. “Registration of Verde soybean.”
Crop Science 11(2):312. March/April.
Hymowitz, Theodore. 1984. “Dorsett-Morse soybean
collection trip to East Asia: 50 year retrospective.” Economic
Botany 38(4):378-88. Dec. See p. 384. Table 3 shows eight
“vegetable-type soybean cultivars developed in the U.S. by
hybridization and selection from germplasm introduced by
Dorsett and Morse.” Verde is Aoda x (Richland x Jogun).
Maturity group III. Year named or released: 1967. This
soybean has green cotyledons, which is rare; that means the
soybeans are green all the way through. Address: USA.
2390. Nagata, Tadao. 1967. [Studies on the significance of
indeterminate growth habit in breeding soybeans. IV. Varietal
difference in the fruiting process attributable to the habit.

(b) Internal development of the seeds]. Ikushugaku Zasshi
(Japanese J. of Breeding) 17(2):131-36. June 25. [15 ref.
Jap; eng]
• Summary: “Summary: By following the previous report,
the developmental stages of the seeds were observed in their
internal structure, and the change of amount of starch grains
in the tissues of the pod, the seed coat and the cotyledon
were studied on the groups of seeds and pods classified by
their flowering dates. Three soybean varieties in the previous
report were also used.
“Observation of the change in the internal structure of
the seeds were carried out by defining nine stages based
mainly on the development and growth of the cotyledon
and the primary leaf. The result of the experiment showed
that the difference in the seed forming period between the
tested varieties was caused by the length of the development
and growth period of the primary leaf. Difference in the
seed forming period between the groups of seeds by flowers
with different flowering dates in a plant also depends on
the growth period of the primary leaf. In the indeterminate
type soybean, Harosoy which has a longer flowering period
than other determinate type soybeans, the growth stages of
seeds obtained from the flowers in the later part of flowering
period could not coincide with those from the other
determinate varieties had a few starch grains detectable by
the microscope at maturity.
“Thus it was concluded that an indeterminate type
soybean having a long flowering period had an irregular
group of seeds in the internal factors, though the maturity
observed in the color and the other external appearance of
the pod seemed fairly uniform.
“In breeding a new soybean variety of indeterminate
growth in Japan, such irregularity of seeds should be
limited within a range acceptable for practical purposes,
and the variety in which irregularity of seeds does not make
utilization difficult should be adopted as breeding materials.”
Address: Hyogo Agricultural College, Sasayama, Hyogoken.
2391. Evans, Robert J.; Bandemer, Selma L. 1967. Nutritive
value of legume seed proteins. J. of Agricultural and Food
Chemistry 15(3):439-43. May/June. [27 ref]
• Summary: Discusses the following soybean varieties and
products: Chippewa soybeans, Harosoy soybeans, Thailand
soybeans, soybean curd (tofu).
Tables show: (1) Essential amino acid content of
some common legumes. (2) “Relative nutritive values of
seed proteins” (unheated and heated, based on weight gain
in rats). (3) “Relative nutritive values of seed proteins
supplemented with amino acids” (When Chippewa soybeans
were supplemented with 0.2% methionine, there was a very
large weight gain in the rats fed those soybeans compared
with soybeans that had not been supplemented). (4) “Relative
nutritive values of seed proteins and mixture with other
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seeds.”
All of the legumes studied were most deficient in
methionine or the sulfur-containing amino acids, using
the FAO pattern as a guide for requirements. Most of the
legumes are very good sources of lysine, and if all the
lysine is available, they should make good supplements for
protein sources that are deficient in lysine. Address: Dep.
of Biochemistry, Michigan State Univ., East Lansing, MI
48823.
2392. Weber, C.R. 1967. Three new and better large-seeded
soybeans. Iowa Farm Science 21(12):3-5. June.
• Summary: Contents: Introduction. What they are. Why
new varieties. The varieties. Adaptation and distribution.
“Three new and improved large-seeded soybean varieties
will be available to a few Iowa farmers in 1967. Developed
by Iowa State University and the U.S. Department of
Agriculture, the new varieties are: Disoy, Magna, and Prize.”
“The large-seeded types are superior to field types for
special food uses as a whole bean or for more or less direct
processing methods in making miso (a fermented product) or
tofu (soy curd). In addition they can be used green by home
gardeners, canners and frozen food processors as well as for
deep-fat frying or as dry beans in soups. Or, they may be
baked as mature dry beans.”
“Large-seeded soybeans available to date, except for
Kim and Kanrich, have had some limitations–poor seed yield
and very poor shattering resistance (seed holding).” All the
new varieties have yellow seeds and yellow hila.
Table 1 shows “Performance of new and old largeseeded and small seeded soybean varieties in Iowa, 1961
to 1966.” The varieties are: Chippewa, Disoy, Blackhawk,
Magna, Hawkeye, Prize, Kanrich. For Disoy, Magna,
and Prize: Yield (bu/acre): 35.6 / 37.4 / 36.5. Seed size
(grams per 100): 26.6 / 26.3 / 26.3. Seed protein content:
41.6% / 38.9% / 39.2%. Seed oil content: 20.4% / 20.4% /
20.3%. Address: 1. Asst. Prof. of Agronomy; 2. Research
Technician, Crops Research Div., USDA-ARS. Both: Iowa
State Univ.
2393. U.S. Regional Soybean Laboratory. comp. 1967.
Strain index for Uniform Tests 00 to IV, 1939-1966. RSLM
(U.S. Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 231. July. 39 p. Not for publication.
• Summary: Contents: Introduction, by Richard L. Bernard
(Research Geneticist, U.S. Regional Soybean Laboratory,
Urbana, Illinois). Number of strains per test. Number of test
locations. Named varieties. Experimental strains (Code letter,
agency). Description and history of development of released
varieties.
Introduction: “This index has been prepared to guide
research workers in finding information on the soybean
strains that have been tested in the cooperative testing
program coordinated by the U.S. Regional Soybean

Laboratory.
“The results of the Uniform Soybean Tests for maturity
groups 00 to IV in the northern states have been reported in
a mimeographed publication (usually issued in February or
March of the year following the tests) for each year of testing
beginning with the 1941 tests. The first two years of the
Uniform Tests, 1939 and 1940, were reported in the Annual
Reports of the U.S. Regional Soybean Industrial Products
Laboratory issued in April of 1940 and 1941. In this index
the reports are referred to by the year the tests were grown
rather than the year of issue.
“Named varieties and C strains are indexed to include
testing under their strain designations prior to release of their
CX number prior to assignment of C number.
“Tests listed under other strain designations include
only testing under that designation, but cross-references are
provided to indicate subsequent designations for the strain or
reselections from the strain.
“A, L, S, U, and W strain designations, which included
the last digit of the year of selection as a prefix to the
identifying number, are listed here with the last two digits to
avoid confusion between decades. For example, L6-2132 is
listed as L46-2132.
“Parentages in a few cases have been corrected or
simplified. An attempt has been made to express parentage
in the form that will show relationships to other strains that
have been in the Uniform Tests.”
Examples of code letters and agencies: A = Iowa Agr.
Exp. Station and U.S.R.S.L. CM = Canada Dept. of Agr.,
Morden, Mannitoba [Canada]. Cornell = New York Agr.
Exp. Station. D = Selections made at Dekalb, Illinois, by
C.M. Woodworth, Univ. of Illinois, 1939-40. FC = Forage
and Range Research Branch, U.S.D.A. MM = Manchu
(Meharry), Purdue University. O = Research Station, Harrow,
Ontario. O = Central Exp. Farm, Ottawa, Ontario. OAC =
Ontario Agr. College, University of Guelph, Guelph, Ontario.
PI = Plant Introduction Investigations, New Crops Research
Branch, U.S.D.A. UM = University of Manitoba, Winnipeg.
The other Agr. Exp. Stations cooperating with the U.S.R.S.L.
were: Purdue (Indiana), Delta Branch (Mississippi), Ohio,
Kansas, Illinois, Minnesota, Maryland, Maine, North Dakota,
Missouri, South Dakota, Nebraska, Delaware, Wisconsin.
“*In 1939 and 1940, Uniform Tests II, II, and IV
were called Uniform Early, Midseason, and Late Tests,
respectively” (p. 3).
History of released varieties: A-100 (1964). Adams
(1947). Amsoy (1965). Bethel (1961). Blackhawk (1947).
Chippewa 64 (1963). Clark (1952). Clark 63 (1962). Custer
(1966). Disoy (1966). Ford (1958). Grant (1955). Hark
(1966). Harosoy 63 (1962). Hawkeye (1945 & 1947).
Hawkeye 63 (1962). Henry (1960). Kent (1960). Lindarin
(1958). Lindarin 63 (1962). Madison (1960). Magna (1966).
Merit (1959). Monroe (1947). Norchief (1954). Perry (1950).
Portage (1964). Prize (1966). Ross (1960). Scott (1958).
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Shelby (1958). Traverse (1965). Wabash (1947). Wayne
(1964).
Note: A soybean strain becomes a variety when it is
named and released. Address: Urbana, Illinois.

Letter from Richard Bernard, soybean breeder, Univ.
of Illinois. 1999. Sept. 9. Hark is definitely a grain type
soybean. Address: Director of Research, Peterson Seed
Company, Waterloo, Iowa, and Savage, Minn.

2394. Weber, C.R. 1967. Registration of Prize soybeans.
Crop Science 7(4):404. July/Aug. [2 ref]
• Summary: Registration No. 67. Prize, a large-seeded
variety of group II maturity, was developed in Iowa and
released in the spring of 1967. It originated as an F-5 plant
selection from the cross [‘Mandarin’ (Ottawa) X ‘Jogun’]
X [‘Mandarin’ (Ottawa) X ‘Kanro’]. “Prize was developed
because other large-seeded soybean varieties of this maturity
were agronomically poor. Large-seeded varieties are used in
foreign export, in home gardens, and by canners and frozen
food processors. The increased interest in the production of
large-seeded soybeans prompted Prize’s release. Presently
‘Kanrich’ is the only agronomically acceptable, completely
yellow, large-seeded soybean variety available.
“In its area of best adaptation, Prize yields 11% more
than Kanrich and is 3 days earlier in maturity, Prize yields
equal to or above ‘Hawkeye,’ is 1 day earlier in maturity,
has nearly 60% larger seed, is 6 inches shorter, lodges less,
and is slightly lower in protein and oil content. Prize has
satisfactory seed holding and seed quality at maturity.”
“Prize has purple flowers, gray pubescence, tan pods at
maturity, and yellow seeds with yellow hila and dull luster,
weighing approximately 27 grams per 100. Its growth habit
is upright and rather broad.
“The Iowa Agricultural Experiment Station will
maintain breeder seed.” Address: Director of Research,
Peterson Seed Company, Waterloo, Iowa, and Savage,
Minnesota.

2398. Hinson, Kuell; McPherson, W.K.; Robertson, W.K.;
et al. 1967. Soybeans in Florida. Florida Agricultural
Experiment Station, Bulletin No. 716. 121 p. Aug. [4 ref]
• Summary: Contents: Foreword, by John W. Sites. 1.
History and present status of production, by Kuell Hinson.
2. Economics and marketing, by W.K. McPherson. 3. Soils
and soil management, by W.K. Robertson, et al. 4. Varieties,
by Kuell Hinson and R.L. Smith. 5. Culture, by R.L. Smith
and Kuell Hinson. 6. Pest control: Insects, by L.C. Kuitert.
Nematodes, by V.G. Perry. 7. Area recommendations: West
Florida, by C.E. Hutton. Northcentral Florida, by H.W.
Lundy. Organic soils, by W.T. Scudder. 8. Feeding soybeans
and soybean products: Introduction, by T.J. Cunha. Beef
cattle, by F.S. Baker, Jr. and T.J. Cunha. Dairy cattle, by J.M.
Wing. Swine, by G.E. Comba. Poultry, by R.H. Harms.
The history chapter notes (p. 1): “The first written record
of the plant is contained in books by Emperor Sheng-Nung
[sic, Shen-Nung], written in 2838 B.C., describing the
plants of China. Soybeans were first mentioned in United
States literature in 1804; however, they did not become an
important cultivated crop in the country until more than a
century later.
“Soybeans were grown in experimental plots in Florida
as early as 1925 and were occasionally grown by farmers
before 1940. However they were not an established crop in
any area of the state until the late 1940s. Florida production
more than doubled from 1960 to 1965 and is expected to
continue its rapid expansion.”
Florida production (p. 7-9): “Soybeans were first
evaluated as a potential forage crop for Florida from 1925
through 1938. Forage production was generally satisfactory,
but seed production, to meet local demands for forage
plantings, was not dependable.” “A significant amount of
production in Florida occurred only after the Ogden variety
became available. Most of the 8,000 acres grown in 1949
[the first year for which statistics are available] were Ogden
soybeans concentrated in west Florida.” A rapid increase in
production began when the Jackson variety was released in
1953. A table (p. 8) shows soybean production in Florida
yearly from 1949 to 1965. For each year is given: Acres
planted, acres harvested for beans, total production (1,000
bushels), average yield per acre, and USA average yield per
acre.
Concerning seed treatment (p. 62): Whenever
germination is less than 85% in Florida, stands of soybeans
on mineral soils could be improved by treating the seed with
thiram, chloranil, captan, or other seed-treatment fungicides.
“Seed planted on organic soils should be treated regardless
of germination percentage.” However seed treatment should

2395. Weber, C.R. 1967. Registration of Disoy soybeans.
Crop Science 7(4):403. July/Aug. [2 ref]
• Summary: Registration No. 65, for Disoy. “... yellow seeds
with yellow hila and dull luster, weighing approximately 27
grams per 100. Its growth habit is rather upright and broad”–
exactly like Magna. Address: Director of Research, Peterson
Seed Company, Waterloo, Iowa, and Savage, Minn.
2396. Weber, C.R. 1967. Registration of Magna soybeans.
Crop Science 7(4):403. July/Aug. [2 ref]
• Summary: Registration No. 66, for Magna. “...
yellow seeds with yellow hila and dull luster, weighing
approximately 27 grams per 100. Its growth habit is rather
upright and broad.” Address: Director of Research, Peterson
Seed Company, Waterloo, Iowa, and Savage, Minn.
2397. Weber, C.R. 1967. Registration of Hark soybeans.
Crop Science 7(4):403. July/Aug. [1 ref]
• Summary: Registration No. 64, for Hark. Resulted as a
selection from the cross Hawkeye x Harosoy.
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never be used on soybeans being planted for the first time in
new areas because it might interfere with proper rhizobial
inoculation. In this situation, inoculation with rhizobia
would generally contribute more to high seed yields than a
fungicidal seed treatment. Address: Gainesville, Florida.
2399. Army, Thomas J.; Isleib, D.R. 1967. The system
concept for increasing yields (Continued–Document part II).
Soybean Digest. Sept. p. 38, 40-41.
• Summary: (Continued): “Remember, a 100-bushel soybean
crop will contain in the leaves, stems and beans about 370
pounds of nitrogen (N), 100 pounds of phosphorus (P2O5)
and about 240 pounds of potash (K2O). The average soils
will supply only about 20 pounds of P2O5 and 120 pounds
of K2O. Without proper fertilization, maximum returns
from an otherwise efficient production system will be
unobtainable. The REGIM-8 system necessitates an adequate
fertilization program.
“Dr. Isleib, who is in charge of our cooperative research
and field testing program for the REGIM-8 system that,
we believe, can materially increase yields and profit, will
discuss, the details and the present ‘state of the art.’
“Two distinct REGIM-8 systems have evolved, one for
northern indeterminate type soybeans and one for southern
determinate types. Research and development have been
more intensive in the North than in the South. Hence, we
have greater insight of northern-type beans than of southern
types. Southern beans and northern beans must be considered
as two separate entities when discussing management
systems. First, let’s look at northern types.
“The narrow-row, high-population, REGIM-8 concept
for northern beans includes row spacings from soliddrilled to 30 inches. As row width is reduced, the time to
obtain complete ground cover is reduced. This is desirable
because solar energy interception is maximized early in
the growth of the crop–bare ground between rows does not
contribute to photosynthesis. Furthermore, early ground
cover helps materially to shade out weed seedlings. We are
very optimistic about row widths (drilled or planted) less
than 20 inches. However, we are well aware that at today’s
technological level management practices such as weed
control and spraying may dictate use of rows up to 30 inches.
Compatibility of equipment between various farm enterprises
(corn and soybeans, for example) may also be very important
in determining row width.
“The optimum soybean population appears to be around
175,000 to 200,000 plants per acre. In drilled beans this
means three to four plants per foot of row, seven to eight
plants per foot in 20-inch rows, and 10 plants per foot in
30-inch rows. We have yet to increase yields significantly
by doubling populations from conventional high densities
of about 200,000 plants to extremes of 300,000 and 400,000
plants per acre. We are, however, exploring high-population
plantings in conjunction with rather high, actually excessive,

levels of growth-regulating chemicals.
“Final Stands Important: It does not seem sufficient to
describe planting rates in terms of pounds, bushels, or pecks
per acre. Final plant stands are particularly important in the
REGIM-8 system–low populations simply do not respond
well to TIBA. We are, therefore, eager to encourage the use
of more specific descriptions for soybean populations such as
those now accepted in corn management. The development
of so-called thin line varieties makes these distinctions
especially important. Our experience suggests that 175,000
to 200,000 plants per acre are adequate–the higher level
for thin-line varieties and the lower level for larger, bushier
types.
“The task of studying REGIM-8 x narrow row x variety
interactions has just begun. In fact, it will be a never-ending
task! With emphasis on variety selection for the narrow-row
environment, we expect to see many new ‘thin line’ varieties
in the next 5 years. However, our studies have shown that
several popular northern varieties respond favorably to
REGIM-8 and narrow rows. These are Harosoy, Hawkeye,
Wayne, Clark, Ford, Amsoy and Hark. Chippewa appears
to be more sensitive and variable than most varieties. While
this variety performs well in narrow rows, it has responded
unpredictably to REGIM-8. Thus we are certain that variety
interaction exists and that we must be selective in the variety
components of the REGIM-8 system. Furthermore, since this
growth regulant tends to hasten maturity, we suggest that
full-season varieties should be used. Specific selection must
be made with regard to local adaptation.
“Lodging was mentioned earlier. As fertility levels are
improved and as plant populations are increased in drilled or
narrow-row culture, we expect lodging problems to increase.
TIBA reduces plant height and increases early pod set at the
lower nodes. This combination of effects materially reduces
lodging. Antilodging effects of TIBA have, in fact, been
striking. This fortuitous result should contribute significantly
to yield in years when precipitation and temperatures are
conducive to lodging.
“Even without lodging, there is a direct yield increase
with REGIM-8. This is the result of a change in balance
between vegetative and reproductive growth. TIBA-treated
plants flower more profusely, set more pods at lower nodes,
and produce less stem and leaf tissue. Leaf configuration is
changed, orientation is more vertical and the lower leaves
are less shaded. It appears that more of the product of
photosynthesis is directed toward seed production than in
unsprayed beans, and that photosynthetic efficiency of the
crop community is improved. However, we often note a 5%
to 10% reduction in seed size suggesting that we need to
improve photosynthetic efficiency even further.
“By directly and indirectly increasing bean yields,
we believe that the narrow row REGIM-8 system can be
expected to outyield conventional culture by 10% to 26%.
One experiment station worker has reported a yield increase
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of 40%.
“Results from studies conducted in Indiana, Illinois,
Iowa, Nebraska and Minnesota since 1962 are summarized
in table 1. The yields are expressed as percent of yield
in conventional 38- and 40-inch rows without TIBA. All
available comparisons were included except those where
obvious overdoses off the chemical occurred or where
extremes in other variables such as weeds rendered the data
unreliable.”
Table 1 goes here.
“Proper Use Important: Proper use of this growth
regulator is vital to the system. The IMC formulation,
REGIM-8, contains 2½ ounces of TIBA per pint. This
is enough for 5 acres. We believe that ½ ounce of active
material per acre is adequate and have recommended this
level on our label. REGIM-8 includes a surfactant and is
intended when diluted with water for spraying at an overall
rate of 20 gallons per acre. This means that the spray boom
should produce a flat coverage at the top of the leaf canopy,
and that rows and middles will be sprayed alike.
“We hope to have information on low volume
application (both ground and air) in the near future.
At present, we feel that the data on 20 gallons per acre
application supports this spray volume.
“Application must be made when about 10% of the
plants show their first bloom, or during the following 7 days.
Earlier sprays may reduce growth too much, cause excessive
branching and reduce yields. Later sprays may be ineffective.
“Most absorption of TIBA occurs within 4 to 8 hours
after application. Rain sooner than 4 hours may wash some
TIBA off the leaves, but it is not possible to estimate how
much is removed. Hence we do not recommend respraying
in such instances” (Continued). Address: Senior Research
Assoc. and Supervisor, Crop Physiology Research,
International Minerals and Chemical Corp.
2400. FAO Nutrition Div. 1967. Soybean: Production,
cultivation, economics of supply, processing and marketing.
PAG Bulletin (Protein Advisory Group, WHO / FAO /
UNICEF) No. 7. p. 25-44. Oct. Based on a background paper
(R.1/Add.21) prepared for the Aug. 1966 PAG Meeting. [3
ref]
• Summary: The section titled “Production” states: “There
is limited production in Cambodia, Taiwan (China), and
Thailand in the Far East and in Italy, Yugoslavia, Rumania,
Hungary and Bulgaria in Europe.
“In Africa, soybean has only been grown on a
comparatively limited area. It was introduced into the
Union of South Africa in 1903 where there is still a small
production. The Congos, Rwanda, Tanzania (Tanganyika)
and Nigeria, have also grown a small amount.”
The section titled “Soybean work in various countries”
discusses work in the USA, India, the Congo (Brazzaville),
Western and Eastern Nigeria, and Mexico.

“The total acreage under soybean cultivation in India
is small; according to ad hoc estimates only about 18,000
hectares of soybeans are planted in India, mainly in the hills
of Uttar Pradesh, with an annual production of about 5,900
tons or 320 kg/ha, a very low yield. Elsewhere in the country,
soybean is cultivated, at best, in a few small pockets. In
West Bengal, for instance, where the crop is unknown, its
cultivation and consumption are negligible, except, perhaps,
among the hill tribes of the Darjeeling district. Preliminary
experiments have indicated that the plains of West Bengal
are also suitable for soybean cultivation as a kharif crop
(sown in late spring and harvested in late summer), but the
yields are much lower than those in the hills.”
“Selection and breeding in Africa are increasing in
importance. In the Congo (Brazzaville) selection started
as early as 1936 mainly with varieties from the U.S.A.,
Indonesia and Manchuria.
“In Rhodesia there are now varieties available for grain
that yield reasonably well... On present knowledge the
varieties Masterpiece, Hernon 147, Hood, Lee, and Jackson
are recommended for trial by farmers. In Tanzania, soybean
production has been restricted to the Nachingwea area in the
south where in 1960 the total area planted to soybean was
approximately 2,000 ha., at first using the Dixie variety. With
the use recently of the higher yielding variety Hernon 237,
introduced from Rhodesia, the soybean area has steadily
increased. Most of the Tanzania crop is sold to Far Eastern
[East Asian] countries.”
“In Brazil, Colombia, Peru, Ecuador, Paraguay,
Uruguay, and Venezuela experimental success with some
of the varieties has made it possible to draw valuable
recommendations on the adaptability to different local
conditions as well as the effect of planting date and seeding
rate on yield.”
Note: This is the earliest document seen (Jan. 2016)
that clearly refers to soybeans in the French Congo (Congo
Republic), or the cultivation of soybeans in the French
Congo. This document contains the earliest clear date seen
for soybeans in the French Congo (Congo Republic), or the
cultivation of soybeans in the French Congo (1936). The
source of these soybeans was mainly the USA, Indonesia,
and Manchuria. Address: Rome, Italy.
2401. Marinova, Radka. 1967. Prouchvanena razlichni
sortove soia za zelena masa i zarno v raiona na Vidin
[Studies on soybean varieties grown for green fodder and
grain in the Vidin area]. Rastenievudni Nauki (Plant Science,
Bulgaria) 4(10):97-109. [18 ref. Bul; rus; eng]
• Summary: “Summary: Studies are carried out during the
period 1961-1965 at the Complex Experiment Station in
Vidin aimed at ascertaining most promising soybean varieties
to be grown for green fodder and grain. Field trials include
the American varieties Lincoln, Clark, Hokey, Chippewa,
Harosay [Harosoy], Comet, Adams, Mandarin and Shelby,
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the Hungarian varieties Iregy and Korona, the Soviet
varieties Staroukrainska and Biruintsa 12, one Yugoslav
variety and four native varieties–Pavlikeni 1, Pavlikeni 2,
Pavlikeni 502 and Pavlikeni 519. The field trials are run on
the lower terrace of Danube river on soils of the meadowcarbonate type.
“It is found that the varieties Pavlikeni 1, Pavlikeni 2,
Pavlikeni 502, Pavlikeni 519, Korona and Mandarin may
be harvested for green fodder 77-78 days after emergence.
Mowing of Adams, Hokey, Harosay, Clark, Lincoln and
Shelby begins 18-23 days later.
“With respect to hectare green mass yield in kg the
following varieties are outstanding croppers: Clark (27,410),
Shelby (26,310), Lincoln (26,040) and Hokey (25,960). The
same varieties return also largest amounts of dry matter to
the hectare.
“Highest hectare grain yield in kg is produced by
Chippawa (2,205) and Hokey (2,200). They yield both crude
protein and crude fats of 1,332 and 1,275 kg/ha respectively.
The native variety Pavlikeni 2 ranks third with grain yield of
2,148 kg and crude protein and crude fats of 1,368 kg/ha.
“Dry matter of the varieties Mandarin, Pavlikeni 519
and Comet contains largest quantities of crude protein
(17.78 to 17.98%). Of the foreign varieties tested, Adams,
Chippawa and Korona have largest protein content of the
grain (40.20 to 4l.22%) and of the native varieties, Pavlikeni
2 and Pavlikeni 519 (43.78 and 41.72% resp.).” Address:
Complex Experiment Station, Vidin, Bulgaria.
2402. Bernard, R.L.; Chamberlain, D.W.; Lawrence, Ruth
E. comps. 1968. The Uniform Soybean Tests, northern
states, 1967. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 233. Feb. 151 p. Not for
publication. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1967%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Crops Research Division, cooperating with State Agricultural
Experiment Stations.”
Contents: Soybean investigations personnel (in the
Soybean Investigations, Oilseed and Industrial Crops
Research Branch–mentioned for the first time as part of the
Crops Research Division, ARS). Uniform Test participants
(43 names and addresses, incl. 2 in California, 1 in
Iowa, 5 in Ontario, Canada, and 2 in Manitoba, Canada).
Introduction. Methods. Uniform test locations. Uniform
test 00. Preliminary test 00. Uniform test 0. Preliminary
test 0. Uniform test I. Preliminary test I. Uniform test II.
Preliminary test II. Uniform test III. Preliminary test III.
Uniform test IV. Preliminary test IV. Identification of parent
strains. Growing conditions. Weather maps.
A map, facing the table of contents, shows the locations
of the Uniform Soybean Tests, Northern States, 1967.
New varieties released: Corsoy (July 1967). Verde

(1967). Address: U.S. Regional Soybean Lab., Urbana,
Illinois.
2403. Soybean Digest. 1968. Seed directory (Ad). Feb. p. 50.

• Summary: Soybean seedsmen and seed companies
are listed alphabetically by state (and within each state
alphabetically by city followed by the ZIP code) in the
following states: Alabama (1 entry), Arkansas (11 entries),
Georgia (3), Illinois (19), Indiana (6), Iowa (17), Kansas
(1), Kentucky (2), Louisiana (1), Michigan (2), Minnesota
(36), Mississippi (6), Missouri (21), Nebraska (10), North
Carolina (5), Ohio (3), Oklahoma (2), South Carolina (8),
Tennessee (5), Texas (1), Virginia (3).
For each listing is given the amount and varieties of seed
available, and whether certified, uncertified, or registered.
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Most of the entries are for individual farmers.
Commonly sold varieties are: Adams, Amsoy, Bragg,
Chippewa 64, Clark 63, Custer, Dare, Davis, Disoy, Ford,
Hampton, Hardee, Harosoy 63, Hawkeye 63, Hill, Hood,
Jackson, Lee, Lindarin, Merit, Ogden, Pickett, Rebel,
Semmes, Shelby, and Wayne.
Proprietary varieties include: Hale 7, from Hale Seed
Farms, Burdette, Arkansas. Bellatti-L263, from Louis
Bellatti, Mt. Pulaski, Illinois.
Here are the entries for Iowa.
2404. Hartwig, E.E.; Edwards, Calton J., Jr. 1968. Soybean
yields not increased by narrow rows. Mississippi Farm
Research 31(3):1, 3. March.
• Summary: “Previous studies at Stoneville have shown seed
yields from adapted soybean varieties of October maturity
planted during May or early June in 36- or 40-inch rows to
be similar.
“Plantings in 28- or 32-inch rows produced lower yields.
Seed yields from 28-inch rows have been 5 to 30 percent
below yields in 40-inch rows when both were planted at the
rate of 10 seeds per foot of row.
“In most North Central States, plantings in 28-inch
rows are recommended over wider row widths to achieve
maximum production. Studies were conducted at Delta
Branch Experiment Station in 1966 and 1967, to further
evaluate early-maturing soybean strains to determine
whether types were available which would give seed yield
responses in narrow row plantings in the Delta areas of
Mississippi.
“Four Row Widths, Two Seeding Rates: The 1966
plantings were made on May 6 on a Bosket fine sandy loam.
Hill and two experimental soybean strains were planted in
9-, 18-, 27-, and 36-inch row widths at two rates. At rate
‘a,’ 10 seeds were planted per foot of row, regardless of row
width. This would give approximately 160 pounds of seed
per acre for the variety Hill in 9-inch rows and 40 pounds
per acre in 36-inch rows. At rate ‘b,’ all plantings received
approximately 187,000 seeds per acre, regardless of row
width. For the variety Hill, this would be a planting rate of
approximately 54 pounds per acre. The experimental strains
D63-6425 and D61-1513 were shorter types than Hill D611513 also had a more erect growth type than Hill.
“Seed yield data summarized in Table 1 show that no
planting rate for Hill or either of the experimental strains
gave a higher seed yield than was produced by Hill in 36inch rows. Planting Hill in 9-inch rows at the rate of 10 seeds
per foot of row resulted in a 27 percent yield reduction as
compared with the mean of the two planting rates in 36-inch
rows. The yield reduction was considered to be primarily the
result of excessive lodging. As row widths were increased
to 18 inches or 27 inches, the adverse effects of 10 seeds per
foot of row were less evident.
“It made little difference with Hill or the experimental

strains how 187,000 seeds were distributed per acre. The
yield in 9-inch rows was only slightly less than in 36-inch
rows. However, under most management conditions, it would
be simpler to plant 10 to 12 seeds per foot in 36-inch rows
than to plant 3 seeds per foot in 9-inch rows.
“In conducting this study, the same plot area was used
for each row width. The area received a broadcast treatment
with Treflan prior to planting. The 9-inch rows were not
cultivated. The 18-inch plantings received one cultivation,
the 27-inch plantings received two cultivations, and 36-inch
plantings received three cultivations. Broad-leaved weeds
were removed from the narrow row plantings by hand
weeding.
“Wider Type Range in 1967: A wider range of types
were included in plantings made May 11, 1967 on Sharkey
clay in row widths of 29, 36, and 40 inches at the rate of
10 seed per foot of row. Three named varieties, Clark 63,
Hill, and Dare, cover a range in maturity of September 12
to October 1. Clark 63 is considered to be best adapted
in the latitude comparable to the southern third of Illinois
and Indiana. Clark 63 has an indeterminate growth type
as contrasted to the determinate growth type of southern
varieties. The indeterminate varieties begin to flower rather
early and continue to grow for a considerable period after
beginning of flowering. Determinate growth type varieties
must make most of their growth before they begin flowering.
The experimental strains D60-5818 and D64-214 had an
indeterminate growth type similar to Clark 63. All other
strains had a determinate growth type.
“Table 2 gives the time of beginning bloom, date of
maturity and mature height for each of these varieties and
strains. The strain D65-2262 began flowering 12 days later
than Clark 63 but matured only 4 days later. Mature height
was 6 inches shorter. D61-1513 was similar in maturity to
Dare but was 7 inches shorter.
“All eight types produced higher seed yields in 36-inch
rows than in 40-inch rows (Table 3). Two strains produced
seed yields in 32-inch rows equal to their yield in 36-inch
rows, but seed yields in 32-inch rows were lower than in 36inch rows for the other six. This yield reduction amounted to
24 percent for Dare and 14 percent for D61-1513 which is
similar in maturity but 7 inches shorter than Dare.
“Pod Height: It has been suggested that the height of
the lowest pods is raised in narrow rows and as a result
harvested yield might be increased. The seed yield produced
below the 4-inch level and below the 6-inch level was
estimated for each variety in each row width. These results
are summarized in Table 4.
“Clark 63 was grown south of its area of best adaptation
and stands were slightly thinner than for the other strains.
Clark 63 began flowering 5 days earlier than D60-5818 and
D61-214 and 12 days earlier than D65-2262. This early
flowering is believed to be closely associated with low pod
set.

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 1160
“Although the early-maturing strain D65-2262 had a
mature height of only 28 inches, the yield below the 4-inch
level was only 0.3 bushels per acre and at the 6-inch level
was slightly over 1 bushel per acre. Row width did not
influence pod height of this strain; but for Clark 63, the 32inch width resulted in less seed produced below the 4- or
6-inch level than in the 36- or 40-inch row.
“Seed produced below the 4-inch level was negligible
for all strains except Clark 63. The percentage of total yield
of Clark 63 produced below the 4-inch or 6-inch levels at
Stoneville is in general agreement with results obtained in
Ohio and Indiana with the variety Harosoy.”
“Conclusion: Results obtained from planting adapted
early-maturing soybean varieties and selected experimental
strains in rows narrower than 36 inches in 1966 and 1967
give little encouragement that narrow rows is an effective
means for increasing soybean seed yields in the Delta area of
Mississippi. The 1966 results emphasize that when plantings
are made broadcast or in very narrow rows the planting rate
per acre should not greatly exceed the rate for planting in
normal row widths.”
Tables show: (1) Seed yield of Hill and two
experimental soybean strains grown in four row widths and
at two rates at Stoneville, Mississippi, 1966.
(2) Growth characteristics of soybean strains included
in row spacing study planted May 11, 1967 at Stoneville,
Mississippi.
(3) Seed yield in bushels per acre for soybean strains
grown in a row width study at Stoneville, Mississippi, 1967.
(4) Seed yield in bushels per acre produced below the
4- and 6-inch levels for soybean strains grown in three row
widths at Stoneville, Mississippi, 1967. Address: Research
Agronomist, Crops Research Div., ARS, USDA, working in
cooperation with the Delta Branch Mississippi Agric. Exp.
Station, Stoneville, Mississippi.
2405. Crittenden, H.W.; Rahn, E.M.; Wisk, E.L.;
Woodmansee, C.W. 1968. The green vegetable soybean
Verde. Soybean Digest. April. p. 8.
• Summary: “Verde is a new edible, disease-resistant
soybean variety. Because of its good taste and bright green
color even when mature, Verde is expected to become readily
accepted by homeowners for gardens and by the processing
trade for freezing and canning. It may also have a place in
emerging nations over the world as a source of high protein.
“Origin and development: Verde is the result of a pure
line selection made by H.W. Crittenden at the Delaware
Agricultural Experiment Station, substation division,
Georgetown, from a cross between Aoda and A50-7445. The
cross was made by R.C. Leffel of the U.S. Department of
Agriculture, Beltsville, Maryland. The line A50-7445 was
obtained from C.R. Weber, Ames, Iowa, and was from a
cross of Richland and Jogun.”
Description: Verde is an indeterminate, erect variety

of medium height with sparse foliage. It has purple flowers
and a gray pubescence. Seeds are large-sized, green in color,
with a light buff-colored hilum.” Verde soybeans have a
high protein content (40.9% on a moisture-free basis) “that
compares favorably with other vegetable soybean varieties”
such as Bansei (42.2%), Kim (39.6%), and Kanrich (41.3);
the latter three all have yellow seeds. “The Verde soybean
can be harvested commercially by use of lima bean viners
or in home gardens by hand. The maximum size of seeds,
the best flavor, and the best texture occur approximately 85
days after planting. Address: Delaware Agric. Exp. Station,
Newark, Delaware.
2406. Miller, Marraine. 1968. Soybeans for young landscape.
Organic Gardening and Farming 15(4):38-41. April.
• Summary: “These Minnesota gardeners use soybeans to
rejuvenate sandy soil, fruit trees, flower beds and vegetable
patches–and to eat! Soybeans have earned a place in my
garden. I can’t praise them enough for their services–they
feed the soil and us besides.” The author plants a ring of
soybeans around trees and ornamental shrubs, and cucurbits
to shade the root area, conserve soil moisture, add nitrogen to
the soil, and (when the leaves fall) in the autumn, enrich the
soil with humus. They also form a protective little fence.
“I never plant any soybeans just for harvesting, but
so far we’ve always had plenty of ripe ones by fall for
eating and for next year’s seed. We’ve come to appreciate
the beans, either alone or mixed with navy or lima beans.
Shelled green, they can be prepared like peas. They can be
sprouted and served as a tasty fresh winter vegetable, in
Chinese recipes for example. They can be ground into meal
or flour and used anywhere you would use wheat flour. They
make an excellent source of protein and are low in starch–a
much better meat stretcher than spaghetti–surpassing other
beans in providing complete protein.”
The author planted two soybean varieties: Bansei (sold
by Burgess Seed and Plant Co., Nichols Nursery, W. Atlee
Burpee Co., and Gill Bros. Seed Co.) and Giant Green (sold
by Farmer Seed & Nursery Co.). The legume inoculant
recommended is “Legume Aid” from Burpee’s, or “Nitragin”
from either Gill Bros. or Joseph Harris Seed Co. The address
of each of the above companies is given. Contains 6 photos
of the author’s soybeans.
2407. Watson, Vance H.; Thurman, Wes; Ward, Coleman T.
1968. Good results in soybean hay tests. Mississippi Farm
Research 31(4):1, 4. April.
• Summary: “Good hay is a critical need for Mississippi
livestock. Although many acres are used in producing grass
hay, legume hay is scarce. Soybeans produce an excellent
quality hay when properly handled, and are considered
among the best of the supplementary hays crops. The
nutritive value approximates that of alfalfa when cut at the
proper stage of maturity.
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“Higher yields and better quality of hay have been
sought in forage experiments with soybeans conducted at
State College, Mississippi over the past 4 years. The affects
of row spacing, date of planting, seeding rates, and stage of
growth on the yield and quality of soybeans grown for hay
have been studied.
“Date of Planting, Row Spacing, and Stage of Growth:
Lee soybeans were planted June 15, July 5, and July 19,
1967 in 12 and 24 inch rows at the rate of two bushels per
acre. Forage was harvested at the bud, bloom, pod, and seed
stages of maturity. Plots were fertilized with 60 pounds per
acre of P2O5 and K2O at the time of planting. The effects
of these treatments on dry matter yield and crude protein
content were measured.
“Results–Dry matter yields were significantly
different for each planting date and row spacing (Table
1). Average dry matter yields were 4,253, 2,797, and
2,046 pounds per acre for the June 15, July 5, and July 15
plantings respectively. Twelve-inch row spacing produced
approximately 700 pounds more hay per acre than plots with
24-inch spacings regardless of the date of planting.
“Table 1 also shows that dry matter production increased
significantly with each advancing stage of maturity.
Generally, 600 to 1,000 pounds increases were noted for
each increase in stage of growth (bud, bloom, pod, and seed).
“Composite forage samples from each row spacing were
used for determining crude protein content. Table 2 shows
that differences in percent crude protein were not great for
planting date or stage of maturity. Crude protein decreased
about 5 percent from the bud to seed stage of maturity at
each planting date. The pod stage of growth produced the
most protein per acre at each planting. Crude protein yield
obtained for the pod stage ranged from 600 pounds of crude
protein per acre for the July plantings to 1,000 pounds per
acre for the June 15 planting.
“Method and Rate of Seeding Study: Lee soybeans
were planted broadcast and in 30-inch rows during 1964.
Seeding rates for each method of seeding were 0.5, 1.0,
and 2.0 bushels per acre. The Leeper fine sandy loam soil
was fertilized at the time of planting with 0-60-60 pounds
per acre (NP2O5-K.2O). Forage was harvested when the
soybeans reached the pod stage of maturity.
“Results–Average dry matter yields increased about
500 pounds per acre as seeding rate increased from 0.5 to
2.0 bushels per acre. Soybeans drilled in rows grew more
rapidly as seedlings and were nodulated better than broadcast
seedings, but there was no difference in yield.
“Rate of Seeding and Stage of Maturity Study: Lee
soybeans and Mississippi Crowder cowpeas were planted in
30-inch rows using seeding rates of 0.5, 1.0, and 2.0 bushels
per acre. Forage was harvested when the crops reached the
early bloom, early pod, and full pod stage of growth.
“Results–Table 4 shows that the average dry matter
yield was 5,148 pounds per acre for Lee soybeans and 4,470

pounds per acre for Mississippi Crowder peas. Dry matter
yields increased for both species as the seedling rate was
increased from 0.5 to 2.0 bushels per acre. Although cowpeas
produced a good quality forage, high seed costs tend to limit
their use in a forage program.
“Soybean and Cowpea Variety Trial: Nine varieties of
soybeans and cowpeas were evaluated for forage production
at State College during the summer of 1962. The varieties
were grown on a Leeper fine sandy loam fertilized with 0-6060 pounds per acre (NP205-K20) at the time of planting.
Seeding rate was one bushel per acre and forage was
harvested at the pod stage of maturity.
“Results–Average dry matter yields ranged from 1,600
to 3,700 pounds per acre depending on the variety. Lee
soybeans and Brahman cowpeas produced 400 to 1,500
pounds more forage per acre than the other entries in the test.
Variety trials are planned for the summer of 1968 to evaluate
varieties released in recent years.
“Summary: Soybeans produce good yields of excellent
quality hay when properly handled.
“The earliest planting, June 15, produced highest yields.
“Highest yields of dry matter and crude protein were
obtained concurrently from Lee soybeans drilled in 12-inch
rows and harvested at the pod stage of maturity.
“A seed rate of two bushels per acre resulted in higher
yields and finer stemmed forage than lower seeding rates.
“Soybeans planted with a drill grew more rapidly as
seedlings than broadcast planting.
Tables: (1) “Average dry matter yield in pounds per acre
for Lee soybeans planted on three dates in two row spacings
and harvested at four stages of maturity at State College,
Mississippi, 1967.” The three planting dates are June 15, July
5, and July 15.
(2) “Average per cent crude protein and pounds of crude
protein per acre for Lee soybeans planted on three dates and
harvested at four stages of maturity at State College, Miss.,
1967.”
(3) “Average dry matter yield in pounds per acre for Lee
soybeans grown under two methods of seeding and three
rates of seeding at State College, Miss. 1964.”
(4) “Average dry matter yields in pounds per acre for
Lee soybeans and Mississippi Crowder cowpeas grown
under three seeding rates and harvested at three stages of
maturity at State College, Miss. 1963.”
(5) “Average dry matter yields in pounds per acre for
nine soybeans and cowpea varieties grown at State College,
Miss. 1962.” The 9 varieties are: Brabham cowpeas. Lee
soybeans. Wilson soybeans. O-too-tan [Otootan] soybeans.
Laredo soybeans. Mississippi 775 cowpeas. Clay-Iron
cowpeas. Pelican soybeans. Mississippi crowder cowpeas.
The seeding rate for all is 60 lbs./acre. Address: 1-2. Asst.
Agronomist; 3. Agronomist. All: Mississippi Agric. Exp.
Station, State College.
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2408. Crittenden, H.W.; Rahn, E.M.; Wisk, E.L.;
Woodmansee, C.W. 1968. The Verde soybean. Delaware
Agricultural Experiment Station, Circular No. 9. 4 p. May.
• Summary: Contents: Introduction. Origin and
development. Description. Disease resistance. Cultural
recommendations.
“Verde is a new edible, disease-resistant soybean
variety. Because of its good taste and bright green color
even when mature, Verde is expected to be readily accepted
by homeowners for gardens and by the processing trade for
freezing and canning. It also may have a place in Emerging
nations around the world as a source of high protein.”
The seeds of Verde are large-sized, green in color, with
a light buff-colored hilum. A table shows the protein content
(on a moisture-free basis) and seed color of four vegetable
soybean varieties, peas, and lima beans: Verde soybean
40.9% / green. Bansei soybean 42.2% / yellow. Kim soybean
39.6% / yellow. Kanrich soybean 41.3% / yellow. Peas
26.1% / green. Lima beans 22.4% / green.
The Verde soybean can be harvested commercially by
use of lima bean viners, or in home gardens by hand. A photo
on the cover shows a bowl piled high with shelled Verde
soybeans. Address: 1. Assoc. Prof. of Plant Pathology; 2.
Assoc. Prof. of Horticulture; 3. Crops Research Associate
of the Substation; 4. Assoc. Prof. of Animal Science and
Agricultural Biochemistry. All: Univ. of Delaware, Newark,
Delaware.
2409. Shepherd, C. Gerald; McCormick, Lowell L. 1968.
Soya: Posibilidades de su cultivo en Nicaragua [Soya:
Possibilities of its cultivation in Nicaragua]. Managua,
Nicaragua: Banco Central de Nicaragua. 32 p. July. 20 cm.
[Spa]
• Summary: Contents: Antecedents (preface / previous
developments). Introduction. Present situation with soya
in Nicaragua. Possibilities and potential for expansion.
Main problems and possible solutions. Summary and
recommendations.
At the end of 1966, representatives of the edible oil
industry of Nicaragua asked the Central Bank of Nicaragua
for technical assistance from its Department of Technical
Investigaciones. This report is the result (July 1968) (p. 5).
Introduction: In Oct. 1967 a team of 3 specialists in rice,
directed by Dr. J. Norman Efferson, Dean of the College
of Agriculture at Louisiana State University, made an
evaluation of the rice industry in Nicaragua–commissioned
by the Central Bank of Nicaragua. In April 1968 the Bank
again contacted Dean Efferson to ask if he would consider
conducting a similar evaluation on the prospects for soya
(Glycine max (L.) Merr.) in Nicaragua. A 3-member group
arrived in Nicaragua on 19 June 1968 and for 10 days visited
the regions that produce rice and cotton, and other areas
where soybean production might be mechanized. The authors
also had the opportunity to visit the Experimental Center for

Cotton (Centro Experimental del Algodón), near Posoltega,
and the Central Agricultural Experiment Station at La Calera
(Centro Experimental Agropecuario La Calera). He was
helped by AID in Nicaragua. And greatly helped by Dr. F.S.
Parsons, who had conducted some investigations on soya in
the area northeast of the Lake of Managua (área Noroeste de
las costas del Lago de Managua). In 1967 the Bank financed
some experiments with the cultivation of soybeans, and
the team had the opportunity to visit some of the producers
financed by the Bank: Néstor L. Félix, A. Guardián, and José
Velázquez Delgadillo, all of León (p. 7-8).
Today, soya is grown on a limited scale in Nicaragua,
and is strictly experimental. Some variety trials were
conducted in 1968 at the Experimental Center for Cotton
in Posoltega. The variety Improved Pelican gave the best
yields. The same was true at the La Calera center, where
the varieties Seminole and Santa Maria were also tested.
The Bank then had Improved Pelican tested at 11 locations.
The best yields were obtained in the area of León. Dr. F.S.
Parsons conducted experiments with the varieties Improved
Pelican, Hardee, Lee and Bragg. Once again, Improved
Pelican yielded best, followed by Hardee. The amount of
soya planted in Nicaragua has probably never exceeded 30
manzanas (p. 9-10).
Note 1. A manzana, a traditional unit of land area in
Central America, is the area of a square 100 varas on a side;
it therefore varies according to the length of the vara. On
average it equals 0.7 hectares or 1.7 acres.
Note 2. This document contains the earliest clear date
seen for soybeans in Nicaragua or for the cultivation of
soybeans in Nicaragua (1967). The source of these soybeans
is unknown. Address: Experts on soya from Louisiana State
University.
2410. Nagata, Tadao. 1968. [Studies on the significance of
indeterminate growth habit in breeding soybeans. V. On
the varietal difference in lodging resistance in different
planting rates]. Ikushugaku Zasshi (Japanese J. of Breeding)
18(4):235-40. Aug. [15 ref. Jap; eng]
• Summary: “By using an indeterminate type soybean,
Harosoy and determinate type soybeans, Tokachi Nagaha,
Oyaji No. 2, and Shirasaya No. 1, lodging behaviors in
different planting rates were investigated.
“In measuring the lodging score and the angles of
bending by the weight, three varieties of determinate growth
appeared to be of the same kind in the lodging behavior,
though Tokachi Nagaha was of higher resistance than the
other varieties. The indeterminate type soybean seemed to
be different in the behavior from the determinate varieties,
because the degrees of lodging increased according to the
increase of the planting rate in the determinate varieties, but
less change in the degrees was shown in the indeterminate
one.
“In the results consulting the growth of plants, the
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indeterminate variety was noticed to have the following
features in comparison with the determinate varieties: the
stem was elongated but the number nodes of the main stem
was decreased by solid planting: diameter and weight of the
stem in base appeared to be less different between the plots
of planting rate, but the relative weight to the size of the stem
was heavier.
“Such differences in stem growth are sure attributable
to their determinate vs. indeterminate growth habit, and
considered to be factors making the difference in mechanism
of lodging resistance between the soybeans of the said
habits.” Address: Hyogo Univ. of Agriculture, Faculty of
Agriculture; Kobe University, Kobe, Japan.
2411. Haymaker, J.N. 1968. Selling soybeans overseas.
Soybean Digest. Sept. p. 48-51.
• Summary: “They say there is a fine line between keeping
your chin up and sticking your neck out and it well behooves
one to know the difference. For years I have been searching
for the difference. This afternoon we are going to discuss a
business that is surely different–the export bean business.
“It is viewed differently by all the participants–you the
producer, the country elevator, the terminal elevator, the
export merchants, the consumer overseas–your customer–
and finally Uncle Sam, who is hungry for the monetary
exchange it generates and its effect on the U.S. balance of
payments.
“First, let’s talk about how the overseas buyers view
U.S. soybeans. We have various categories of buyers with
different interests. The buyer in Japan, who is manufacturing
the traditional Japanese foods for human consumption,
is interested in finding a source of soybeans that are very
clean, evenly sized–preferably a large seed, a variety with a
white or colorless hilum and with the highest protein content
possible.
“The emphasis placed on the various characteristics
mentioned varies depending on the type of food to be
manufactured from it, be it soy sauce, soy paste [miso]
or soy curd [tofu]. It will also vary from manufacturer to
manufacturer and year to year, depending on alternative
soybean choices.
“Try to Get Quality: To meet their particular demands,
the Japanese food buyers are constantly trying various
schemes to get the quality they want in an ever-continuing
effort to reduce the premium they have to pay over ords–
trade jargon for the most traded grade, ordinary 2YSB (No. 2
yellow).
“As the years have gone by they have paid premiums
for Minnesota origins (believe it or not), Illinois origins and
most recently Ohio/ Indiana/Michigan origins. This area
selection system requires that they pay the least premium on
a delivered basis.
“Several years ago, we were selecting Harosoy beans
as they came into our Illinois river houses and selling a 95%

pure variety bean. This was, obviously, more expensive
than area selection as it tied up valuable space in river and
terminal elevators or incurred barge demurrage to keep
identity preserved.
“Some buyers have arranged with country elevators to
contract with growers for the variety that best fits their needs.
This is, obviously, raising the cost over the selection system.
Some buyers prefer their beans shipped in bulk and others
go to the additional expense of having their seed cleaned
and bagged. In addition to the expense of cleaning and
bagging goes the much higher ocean freight cost for sacked
commodities versus bulk commodities.
“Soy sauce manufacturers require 15,000 m/t of
soybeans and 180,000 m/t of high protein soybean meal.
They have the least critical quality requirements. Normally,
they will select a certain area of production and be willing to
pay a premium.
“Soy paste has an annual requirement of 170,000
m/t. They require a white hilum. Manchurian beans cover
150,000 m/t, U.S. Kanrich variety 15,000 m/t and U.S.
Harosoy the balance.
“Soy curd has an annual requirement of 290,000
m/t. Manchurian beans cover 90,000 m/t, U.S. Hawkeyes
25,000 m/t, and the past couple of years Ohio, Indiana,
and Michigan, 120,000 to 130,000 m/t. The balance comes
from the domestic Japanese crop. They have no hilum
requirement, but prefer Hawkeyes.
“All three products, curd, sauce and paste, are protein
products. Therefore, their most critical requirement is a
high content of water soluble protein. A clue as to why the
Manchurian beans are so highly regarded can be seen in the
average grade factors of receipts of Ohio/Indiana/Michigan
reported by food manufacturers in Japan (see table above).
“Manchurian beans are largely hand harvested and
handled and consequently low in f.m. [foreign matter]. The
higher U.S. nitrogen content is preferred, but the Manchurian
beans have another factor going for them. They trade at a $4
to $6 m/t discount to U.S. beans delivered in Japan.
“The Japanese buyers realize that weather during the
maturing season and at harvest time affects quality, but their
buying programs are based on comparisons. This year’s
lower protein and higher damage in the Ohio/Indiana/
Michigan area has lost some markets for those origins,
diverting buyers to special varieties in other areas even at
premiums.
Constant Change: I would like to be able to give you
the relative value that the Japanese food trade places on the
various items we have been discussing, but it is a constantly
changing premium as the quality factors of the alternative
choices change. Likewise, premiums vary at certain times of
the year and as the relationship of Gulf ocean freight changes
relative to Great Lakes ocean freight.
“The Ohio/Indiana/Michigan beans are usually shipped
on liner freight which trades at higher prices than large bulk
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self-trimmers, normally used to ship the ords. In 1966, the
quality of O/I/M beans was very good and narrowed the
spread to recleaned special variety beans to 100 a bushel.
This past year with poor quality O/I/M, the spread has been
as wide as 30¢ a bushel in Japan.
“Of one thing we can be sure–the search for the answer
to the problem at the lowest premium to ords will continue.
Japan takes about 250,000 m.t. of soybeans from Manchuria
yearly. As indicated earlier, 150,000 m.t. of that quantity are
earmarked for the miso trade, 90,000 t. for soy curd or tofu,
and the balance are crushed. If we want that market we have
to produce and ship a competitive product and be willing
to meet the price. The other overseas customer we have in
Japan, Europe and other areas of the world is the processor
who services the mixed feed industry with soybean meal and
the margarine, shortening and salad oil manufactured with
soybean oil. Minor quantities of oil go to the technical trade,
but primarily it’s a food oil.
“Here again we have various categories of customers.
Some have the flexibility in their operation to allow them
to choose the oilseed available in world markets that shows
the best crushing margin–that is, the highest gross monetary
return from the sales of the two products manufactured from
a ton of raw material relative to the cost of the new material.
Among their choices are soybeans, rapeseed, flax, copra,
cottonseed, groundnut seed, sunflowerseed and others of
lesser importance.
“In earlier years much of the capacity of Europe and
Japan was of such a switch nature. In later years, as the
dramatic growth of the soybean crop took place in the U.S.,
more and more processors worldwide built and expanded
plants designed to process soybeans only. They bet on the
availability of year-around supplies at prices competitive
with competing oilseeds.
“Cadillac of Quality: Soybeans had other factors going
for them–a low oil content relative to other oilseeds during a
period when many areas of the world were fast moving from
oil deficit to oil surplus. However, the biggest factor was the
gain in nutritional knowledge and feeding technology which
resulted in the acceptance of soybean meal as the Cadillac of
quality in world protein markets. This corresponded with a
period of rapidly expanding mixed feed business in the U.S.,
Europe and Japan.
“Until recently, U.S. soybeans have warranted the
faith of those who counted on their competitive position.
They were becoming a larger and larger percentage of total
available world oilseed supplies until they became the
dominant crop–last year 36%.
“Pleasing our overseas customers is of vital importance
to us as they buy about 40% of the annual disappearance of
the crop. In the current situation of depressed oil and meal
prices, both in Europe and Japan, you can imagine how
a foreign processor, who is limited to soybeans, which to
him are artificially high-government-support priced, and is

facing the competition of cheap rapeseed oil, fish oil and
sunflowerseed oil, feels. He has been running at a loss and
probably feels like Jose Jiminez. Jose put out a phonograph
record in which he played the part of the astronaut who
was preparing for the first trip to the moon. He was being
interviewed and was asked what he planned to do with his
time on that trip. He replied, ‘Well I don’t know–I plan to cry
a lot!’
“I guess processors’ complaints against U.S. soybeans
haven’t changed much over the years, aside from the recent
complaint that they are not a competitively priced raw
material. What a processor wants above all is a raw material
that allows him to sell the resulting end products in the
market place at prices that leave him a profit after costs.
Soybeans have failed to meet that requirement for some
time” (Continued). Address: Asst. Vice President, Oil Div.,
Cargill, Inc.
2412. Nagata, Tadao. 1968. [Studies on the significance
of indeterminate growth habit in breeding soybeans. VII.
Some dynamic considerations on the difference in lodging
resistance between the determinate and the indeterminate
varieties]. Ikushugaku Zasshi (Japanese J. of Breeding)
18(5):291-98. Oct. [16 ref. Jap; eng]
• Summary: “Continuing from the previous reports, dynamic
considerations were made on the varietal difference in
lodging resistance of soybeans in the plots of different
spacing rates.
“The moment of inertia (I), Young factor for bending
(E), and bending rigidity (El) measured in every 10-cm part
of the stem were compared between the determinate vs.
indeterminate varieties.
“In general, Tokachi Nagaha, a resistant variety
of determinate growth and a smaller I and a greater E,
Shirasaya No. 1, a lodging variety of determinate growth
had a greater I and smaller E, and Harosoy a resistant variety
of indeterminate growth had medium values of I and E.
Harosoy, however, was characterized by having greater
I and E in the base of the stem. The bending rigidity EI
did not show marked difference between the varieties, but
Harosoy had a greater value of EI in the base of the stem and
a smaller value of it in the top in comparison to the other
varieties.
“In Harosoy, less differences in the factors mentioned
above were observed between the spaced and the solid
planting plots.
“Comparative measurements were made between the
bending moment of stems (M), the moments by plant weight
(M’), and the moment of external forces (M’’) calculated by
measuring the leaf area and by supposing the weight of rain
added on the surface of the leaves.
“M’ was larger in order of Tokachi Nagaha, Shirasaya No. 1 and Harosoy in spaced planting plots, but the
difference became less in solid planting plots.
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“M’’ was smaller in Tokachi Nagaha, and greater in
Shirasyaya No. 1 and Harosoy in spaced planting plots, but
became greater in order of Shirasaya No. 1. Tokachi Nagaha
and Harosoy in solid planting plots. This result indicates
that the indeterminate variety, Harosoy changed the growth
behavior to be adaptable to the solid planting without
lodging.
“In comparative consideration of the strength of
stems–M and the forces to cause lodging–M’ and M’’, it
was clarified that the varietal difference of lodging referring
to the determinate vs. indeterminate growth habit rather
depends on the changes of the growth behavior as affected
by the external forces such as rain and wind in spaced
and solid planting than the strength of stems, and that the
indeterminate type variety has the growth system adaptable
to solid planting with respect to the lodging resistant ability.”
Address: Hyogo Agricultural College, Sasayama, Hyogoken.
2413. Camacho M., Luis H. 1968. Resultados de la
investigacion sobre el cultivo de la soya en Colombia. I.
Adaptación de variedades [Results of an investigation on
soybean cultivation in Colombia. I. Adaptations of varieties].
Revista ICA (Instituto Colombiano Agropecuaria, Bogota)
3(4):369-77. Dec. [12 ref. Spa]
• Summary: Contents: The soybean worldwide. The soybean
in Colombia: The first efforts in 1929. Results of adaptation
experiments in the Valley of Cauca: Fábrica de Grasas

S.A., the oilseed section of CNIA Palmira (La Sección de
Oliaginosas del C.N.I.A. Palmira), the National Legume
program of ICA (Programa Nacional de Leguminosas de
grano del ICA). Adaptation studies in the low and hot zones
of Colombia: In Tolima, in the Atlantic zone. Tables show:
(1) Results of a study of seven soybean varieties in 1945 at
the Palmira Center for Land and Cattle Investigations. The
varieties are: Mammoth Yellow, Aksarben, Hollybrook,
Biloxi, Laredo, Missoy, 81044. The highest yield came from
81044 (1,601 kg/ha), followed by Aksarben (1,562). (2)
Agronomic characteristics of 18 varieties of soybeans studied
at the Palmira Center for Land and Cattle Investigations in
1965. They are: Mammoth Yellow, Otootan, Missoy, Laredo,
Lincoln, Wabash, Wabash b, Perry, Manotan [sic, Mamotan],
Dorman, S-100, Red Tanner, C-101, D-423-267, Ogden,
N-44-92, Acadiam [sic, Acadian], Monroe. For each is given:
Vegetative period (in days). Height of the lowest branches
(in cm). Height of the plant (cm). Percentage of protein in
the seeds. Percentage of oil in the seeds. Address: I.A., PhD,
Director, Programa Nacional de Leguminosa de Grano de
ICA, Centro Nacional de Investigaciones Agropecuarias
Palmira, Colombia.
2414. Bernard, R.L.; Lawrence, Ruth E. comps. 1969.
The Uniform Soybean Tests, northern states, 1968. RSLM
(U.S. Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 236. Feb. 170 p. Not for publication. https://
www.ars.usda.gov/arsuserfiles/50200500/nust/1968%20nust.
PDF
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• Summary: See previous page. Near bottom of title page:
“United States Department of Agriculture. Agricultural
Research Service. Crops Research Division, cooperating
with State Agricultural Experiment Stations.”
Contents: Soybean investigations personnel (43
names and addresses). Uniform Test participants.
Introduction. Methods. Uniform test locations. Uniform
test 00. Preliminary test 00. Uniform test 0. Preliminary
test 0. Uniform test I. Preliminary test I. Uniform test II.
Preliminary test II. Uniform test III. Preliminary test III.
Uniform test IV. Preliminary test IV. Identification of parent
strains. Growing conditions. Weather maps.
A map, facing the table of contents, shows the locations
of the Uniform Soybean Tests, Northern States, 1968.
New varieties released: Corsoy (July 1967). Verde
(1967). Address: U.S. Regional Soybean Lab., Urbana,
Illinois.
2415. Bernard, R.L.; Creemens, C.R. comps. 1969.
Evaluation of maturity Groups III and IV of the U.S.D.A.
soybean collection. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 238. April.
34 p. Not for publication.
• Summary: See next 4 pages. “A collection of introduced
and domestic soybean strains obtained over the past sixty
years is maintained by the U.S.D.A. for use by breeders,
pathologists, and other research workers. Strains in maturity
Groups 00 to IV are maintained by R.L. Bernard at the U.S.
Regional Soybean Laboratory, Urbana, Illinois, and those
in Groups V to VIII by E.E. Hartwig at the Delta Branch
Experiment Station, Stoneville, Mississippi.
“This report includes data on the 1,157 strains in
maturity Groups III and IV in the Collection as of 1960,
distributed as follows: Maturity Group III: 41 U.S. and
Canadian varieties, 13 FC strains, and 523 PI strains. 577
Total. Maturity group IV: 48 U.S. and Canadian varieties,
18 FC strains, and 514 PI strains. Total: 580 Total. Grand
total: 1,157. For each strain is given: Name. Foreign name or
parentage. Origin. Year released. Maturity group.
“Flower color (P = purple, W = white).
“Pubescence color: T = tawny (brown), G = gray.
“Pubescence type: N = ‘normal,’ A = appressed, Sa =
semi-appressed, Sp = sparse, G = glabrous, Dn = dense, Sdn
= slightly dense, Dec = curly (deciduous).
“Pod color: Bl = black, Br = brown, Tan.
“Seed coat luster: D = dull, S = shiny, I = intermediate.
“Seed coat and hilum color: Y = yellow, Gn = green, G
= gray, Ig = imperfect gray, Bl = black, Br = brown, Rbr =
reddish brown, Ib = imperfect black, Bf = buff, Tan.
“Dark or light shades of the above colors are indicated
by prefixing the abbreviation with ‘D’ or ‘L’ (e.g., Lt = Light
tawny).
“Mottling score: Estimated percent of the seed coat
(hilum excluded) which was dark-pigmented, recorded as a

score: 1 (0 to trace), 2 (trace to 10%), 3 (10 to 25%), 4 (25 to
50%), and 5 (over 50%).
“Other: Abh = imperfect abscission of hilum, Dab =
delayed abscission of leaves, Def = defective seed coat,
Fleck = brown flecks on black seed coat, Gracilis = plant
and seeds resemble the semi-wild type of G. max formerly
classified as G. gracilis, Gn cot = green cotyledon, Nar lf =
narrow leaf, Ring = black stripes (or rings) on brown seed
coat, Saddle = saddle-shaped dark pigment on seed coat, Wa
lf = wavy leaf margin.
“Performance data were gathered from a test grown at
Urbana, Illinois. There were two replications of each group,
one planted May 20, 1965 in field S700 and one planted May
26-27, 1966 in field S600. Plot size was 80” x 8’ (two paired
rows eight feet long, row spacing 40 inches). Yields may
be somewhat overestimated from the effect of the four-foot
alleys since plots were not trimmed at maturity, but when
converting to yield per acre the plots were considered to be
10 feet long to partially compensate for this. There were
no border rows and, therefore, the Group III strains weregrown in one block and Group IV in another to minimize
competition effects. In order to simplify finding strains
and to group material from the same source, strains of the
two maturity groups are listed together in one series in this
report. Data should be fairly comparable between the two
groups, although comparisons are not as precise as those
within group. Check varieties are listed in the order in which
they occurred in the field and are, for Group III: Harosoy
63 (II), Adams, Shelby, Wayne, and Clark 63 (IV), and for
Group IV, Shelby (III), Clark 63, Kent, Scott, and Hill (V):
The traits are defined below:
“Flowering: Date that 50% of plants begin to flower.
“Maturity: Date that 95% of pods are ripe.
“Lodging: Scored 1 (erect) to 5 (prostrate).
“Height: Plant height in inches.
“Stem Termination: Scored 1 (very determinate) to 5
(very indeterminate).
“Branching: Scored 1 (rarely branching) to 5 (profusely
branching).
“Seed Quality: Scored 1 (good) to 5 (poor), considering
wrinkling, defective seed coat, greenishness, and moldy or
rotten seeds.
“Shattering: Estimated percent of pods open at harvest,
shortly after maturity. Score based on percent of open pods
as follows: 1 (no shattering), 2 (1 to 10%), 3 (10 to 25%), 4
(25 to 50%), 5 (over 50% shattered).
“Seed Weight: Grams per 100 seeds.
“Yield: Bushels per acre.
“Seed Composition: (Based on a composited sample
from the two replications, analyses by F.I. Collins and O.A.
Krober at the U.S.R.S.L.)
“Protein: Percent of dry weight of seed (Kjeldahl
method).
“Oil: Percent of dry weight of seed (nuclear-magnetic-
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resonance method).
“Protein Composition:
“Methionine: Percent of total protein (using Krober’s
modification of the McCarthy-Sullivan colorimetric method
using enzymatic hydrolysis).
“Oil Composition:
“Palmitic, Stearic, Oleic, Linoleic, and Linolenic Acid:
Percent of oil (using gas-liquid-chromatography {GLC}).
“Iodine Number: Calculated from GLC fatty acid
composition on a crude basis.
“Disease Reaction:
“PR = Phytophthora rot caused by Phytophthora
megasperma var. sojae.
“Py = Pythium rot caused by Pythium ultimum.
“R = resistant, S = susceptible (based on data obtained
from artificial inoculations by K.L. Athow {named varieties}
and F.A. Laviolette {FC and PI strains} at Purdue University,
Lafayette, Indiana).
Group III varieties: Harosoy 63, Shelby, Adams,
Adelphia, A.K. (FC 30.761), A.K. (Harrow), A.K. (Kansas),
Aoda, Bavender Special, Bethel, Boone, Charlin, Chestnut,
Chief, Chusei, Clark, Clark 63, Cloud, Columbia, Cypress
No. 1, Delmar, Dunfield, Ebony, Emperor, Fabulin, Ford,
Fuki, Funk Delicious, Gibson, Granger, Green and Black,
Guelph, Hahto (Michigan), Harbinsoy, Harman, Higan,
Hokkaido & Clark 63, Hongkong, Hurrelbrink, Illington,
Illini, Ilsoy, Imperial, Jefferson, Jogun, Kanrich, Kent, Kim,
Kingston, Kingwa, Kura & Adams, Lincoln, Little Wonder,
Macoupin, Manchu (L55-143), Manchu (Lafayette), Manchu
2204, Manchuria 13177, Manchuria 20173, Mandell,
Mansoy, Midwest, Mingo, Morse, Norredo, Osaya, Patoka,
Patterson, Peking, Pennsoy, Perry, Polysoy, Roe, Ross,
Sanga, Sato-3, Scioto, Scott & Kent, Shelby, Shingto, Shiro,
Sooty, Viking, Virginia, Wabash, Wayne, Willomi, Wilson,
Wilson-5 [Wilson-Five], Wing Jet (Source: Ohio. Released
by 1929), Wolverine.
Note the spelling “maturity Groups” and “... the
Group III strains were grown in one block and Group IV
in another.” But twice in the middle of a sentence we find
“more appropriate maturity groups,...” and “strains of the
two maturity groups are listed together...”
Note: This is the earliest document seen (July 2000) that
mentions the soybean variety Charlin.
Note from Dr. R.L. Bernard. 1999. July 15. “I was still
resisting use of ‘germplasm’–a strange word, hard to define–
but later give in to the popular use by management and the
press. This document shows the extension of the use of
“maturity Groups” beyond the Uniform Test, as also does the
1949 USDA Farmers’ Bulletin No. 1520. ‘Maturity Group’
was well- and long-established with the soybean germplasm
when I came in 1954.” Address: 1. Research Geneticist;
2. Agricultural Research Technician. Both: U.S. Regional
Soybean Lab., Oilseed and Industrial Crops Research
Branch, Crops Research Div., Agricultural Research Service,

USDA.
2416. Provar: New U.S. domestic soybean variety. Specialty
high-protein soybean. 1969. Seed color: Yellow (dull), hilum
brown and large.
• Summary: Sources: United States Department of
Agriculture, Agricultural Research Service, Crops Research
Division. 1969. “Notice of release of Provar soybean
to certified seed growers.” Beltsville, Maryland. 3 p.
Unpublished typescript. May 1. 28 cm. “Provar is being
released because it has distinctly higher protein content than
currently grown varieties.” It will be released on 1 May
1969.
Fehr, Walter R.; Clark, Robert C. 1969. “New high
protein soybean variety for contract production.” Iowa Farm
Science 23(12):3-5. June. The most detailed article seen on
the variety Provar.
Bernard, R.L.; Cremeens, C.R. 1970. “Evaluation of
maturity group 00 to IV named varieties of the U.S.D.A.
soybean collection.” RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 244. Dec. iii
+ 31 p. Not for publication. See p. 12-13. Variety: Provar.
Prior designation: A61-1051. Source: Harosoy x Clark. Year
named or released: 1969. Developer or sponsor: Iowa AES
(Agric. Exp. Station) & USRSL (U.S. Regional Soybean
Laboratory).
Howell, R.W. 1971. “Breeding for improved oilseeds.”
J. of the American Oil Chemists’ Soc. 48(9):492-94.
Sept. “Breeding for improved oilseeds has traditionally
emphasized improvement in yield, oil content and disease
resistance... The soybean varieties Provar and Protana
were released in 1969 because they contain higher protein
percentages than other varieties.”
Letter from Richard Bernard, soybean breeder, Univ.
of Illinois. 1999. Sept. 9. “In my Feb. 1999 table (1999
soybean breeders conference) I listed Porotana, Provar, and
Proto with the ‘large-seeded’ cultivars. But they are not
large seeded; they are specialty varieties released for their
high protein content so probably should be put in a different
category. This will be a growing category in the future–i.e.,
soybeans with special compositional traits.” Address: USA.
2417. United States Department of Agriculture, Agricultural
Research Service, Crops Research Div. 1969. Notice
of release of Provar soybean to certified seed growers.
Beltsville, Maryland. 3 p. May 1. Unpublished typescript. 28
cm.
• Summary: “Provar is being released because it has
distinctly higher protein content than currently grown
varieties. It should be handled as a special purpose variety
and not as a superior yielding variety.”
Provar was developed by the USDA Crops Research
Division in cooperation with five state agricultural
experiment stations: Illinois, Iowa, Minnesota, Ohio, and
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South Dakota. One page asks the director of each of these
stations to sign, date, and return that page.
“Provar is an F-8 plant selection from the cross
Harosoy x Clark made at the Iowa Agriculture and Home
Economics Experiment Station.” It has been evaluated in 117
cooperative tests. A table shows the regional performance
summary for 1965-67. Yield (bu/acre): Corsoy 40.6. Amsoy
39.7. Provar 38.2. Grams per 100 seeds: Corsoy 15.9.
Amsoy 17.3. Provar 20.6. Thus Provar has the largest seeds
and Corsoy has the smallest. Composition of protein / oil
(percentage): Corsoy 39.7 / 21.4. Amsoy 38.7 / 22.0. Provar
43.1 / 20.4. Provar is in Group II maturity, averaging about 1
day later than Corsoy and 2 days later than Amsoy. The seeds
are dull yellow with large brown hila. Provar is susceptible
to phytophthora root rot.
“The Crops Research Division will not increase and
distribute seed to growers. Seed supplies will be distributed
to certified seed growers through the appropriate foundation
seed organizations in the participating States. Each
agency will be responsible for its own publicity with the
understanding that the date for simultaneous release will be
May 1, 1969.”
Note: This is the earliest document seen (July 2013) that
mentions the soybean variety Provar. Address: Beltsville,
Maryland.
2418. Dougherty, Charles T. 1969. The influence of
irrigation, row spacing, plant population, and inoculation
on the yield of soybeans in Canterbury. New Zealand J. of
Agricultural Research 12(2):367-80. May. [16 ref]
• Summary: Harosoy and Chippewa soybean were grown at
Canterbury in 1966-67. Higher yields were obtained from
soybeans grown in rows 20 inches apart at populations of
110,000 plants/acre than from those grown in rows 40 inches
apart with 60,000 plants/acre. Irrigation and inoculation did
not increase seed yield.
Low temperatures during the growing season were
considered to be the major limitation to soybean growth,
and as a result the responses to irrigation and inoculation
were small. Address: Plant Science Dep., Lincoln College,
Canterbury, New Zealand.
2419. Fehr, Walter R.; Clark, Robert C. 1969. New high
protein soybean variety for contract production. Iowa Farm
Science 23(12):3-5. June.
• Summary: Provar, a new special purpose, high protein
soybean variety, is now in the hands of certified seed
growers. It should be available to growers for contract
production in 1970. This is the most detailed article seen on
Provar. Photos show: (1) A round photo of cans or packages
of Worthington Soyameat, Loma Linda Soyalac, and General
Mills Bac*Os. (2) Rows of Provar soybeans growing in a
field. (3) A close-up of eleven seeds of the following soybean
varieties in rows showing the hilum: Lindarin, Provar,

Disoy, Magna, and Prize. The last three are large-seeded
varieties. Address: 1. Asst. Prof. of Agronomy; 2. Research
Technician, Crops Research Div., USDA-ARS. Both: Iowa
State Univ.
2420. Peterson Seed Co. 1969. A tip of the hat to Dr. C.R.
Weber: Peterson Seed Co. Director of Research (Ad).
Soybean Digest. July. p. 21.
• Summary: “We think congratulations and recognition are
in order for Dr. C.R. Weber upon the announcement from
Iowa State University of the release of the new high protein
Provar soybean variety. This brings to over 40 varieties
he has helped develop, 15 of which are his own selection,
including Amsoy, Hark, Corsoy, etc. Provar was selected and
developed by Dr. Weber before he left Iowa State 2 years
ago to become Director of Research for the Peterson Seed
Companies. Provar is the result of a farsighted program for
Iowa State and the U.S.D.A. which was started in 1955–an
attempt to gain protein without losing oil or yields–both
very difficult objectives. It is believed that Provar stands an
excellent chance to fill a unique place in domestic and export
markets where high protein soybeans are desired. It is about
3 days earlier, 4-5 points (about 12%) higher in protein than
Amsoy, and about 1.3 bushels per acre lower in yield.
“In the short time Dr. Weber has been with us, in
addition to building a comprehensive and creative program,
he has found time to author or co-author 30 published
scientific papers and several popular articles. Dr. Weber was
made an honorary life member of the American Soybean
Association in 1963, was selected Fellow, American Society
of Agronomy in 1964 and in 1967 he became one of just
2 men who have received the Master Farmer Exceptional
Service Award from Wallaces Farmer magazine during the
past 43 years. Known by his colleagues as ‘Mr. Soybean,’
he has developed more commercially accepted soybean seed
varieties than any other plant breeder in history. In recent
years with us he has continued this varietal development
work, along with a continuing large-seed development
program, a high protein program, and has extensively and
intensively investigated the potential of soybean blends,
resulting in the release of several improved commercial
blended seed products.
“Keep up the good work, Bob!”
A portrait photo shows Dr. C.R. Weber.
2421. Protana: New U.S. domestic soybean variety. Specialty
high-protein soybean. 1969. Seed color: Yellow (shiny), with
imperfect black hilum.
• Summary: Sources: United States Department of
Agriculture, Agricultural Research Service, Crops Research
Division. 1969. “Notice of release of Protana soybean to
qualified producers.” Beltsville, Maryland. 4 p. Unpublished
manuscript. July. 28 cm. Protana, a new high-protein
soybeans, will be released on 20 Aug. 1969.
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Probst, A.H.; Laviolette, F.A.; Athow, K.L.; Wilcox,
J.R. 1969. “Protana: A new high-protein, root-rot-resistant
soybean.” Soybean Digest Oct. p. 8. A table shows that
Protana has the second highest yield (37.3 bu/acre) after
Amsoy (40.0). Provar has the largest seeds (2150/lb) vs.
2500 for Protana. Provar also has the highest protein content
(43.2%) vs. 42.5% for Protana. Protana’s seeds are medium
in size and shiny-yellow with imperfect black hila (seed scar)
color.
Bernard, R.L.; Cremeens, C.R. 1970. “Evaluation of
maturity group 00 to IV named varieties of the U.S.D.A.
soybean collection.” RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 244. Dec. iii
+ 31 p. Not for publication. See p. 12-13. Variety: Protana.
Prior designation: C1376. Source: (Mukden x C1069,
Kent sib) x (PI 65.338 x C1079, Kent sib). Year named
or released: 1969. Developer or sponsor: Purdue AES
(Agric. Exp. Station) & USRSL (U.S. Regional Soybean
Laboratory).
Probst, A.H.; Laviolette, F.A.; Athow, K.L.; Wilcox, J.R.
1971. “Registration of the Protana soybean.” Crop Science
11(2):312. March/April. Registration No. 86. Mukden was
one of the parents of Protana. Hybridization, selection, and
development of Protana were done at the Purdue Agric.
Exp. Station in cooperation with the USDA ARS. Protana
is a special-purpose variety with a high protein content
and resistance to Phytophthora rot. The protein content of
Protana averages nearly 43%, which is 3.9% higher than
Amsoy and 2.3% higher than Harosoy 63. The seeds are
average size (about 2,500 per pound) and are yellow in
color with primarily imperfect black hila. Foundation seed
of Protana was produced in 1969 and released to certified
soybean seed producers in 1970. The Purdue Agricultural
Experiment Station will be responsible for maintenance
of the breeder’s seed. For more information, see Soybean
Digest 29(13):7-8. 1969.
Howell, R.W. 1971. “Breeding for improved oilseeds.”
J. of the American Oil Chemists’ Soc. 48(9):492-94.
Sept. “Breeding for improved oilseeds has traditionally
emphasized improvement in yield, oil content and disease
resistance... The soybean varieties Provar and Protana
were released in 1969 because they contain higher protein
percentages than other varieties.”
Letter from Richard Bernard, soybean breeder, Univ.
of Illinois. 1999. Sept. 9. “In my Feb. 1999 table (1999
soybean breeders conference) I listed Porotana, Provar, and
Proto with the ‘large-seeded’ cultivars. But they are not
large seeded; they are specialty varieties released for their
high protein content so probably should be put in a different
category. This will be a growing category in the future–i.e.,
soybeans with special compositional traits.” Address: USA.
2422. United States Department of Agriculture, Agricultural
Research Service, Crops Research Div. 1969. Notice of

release of Protana soybean to qualified producers. Beltsville,
Maryland. 4 p. July. Unpublished manuscript. 28 cm.
• Summary: “Protana is being released because it has
distinctly higher protein content than currently grown
varieties. It should be grown only by producers prepared to
grow and market it as a special high protein soybean.”
Protana was developed by the USDA Crops Research
Division in cooperation with five state agricultural
experiment stations: Illinois, Iowa, Ohio, Indiana (Purdue),
and South Dakota. One page asks the director of each of
these stations to sign, date, and return that page. Note: Jim
Wilcox of Purdue probably has the signed and dated copy.
The original cross (which included Mukden, a variety
high in protein and resistant to phytophthora root-rot) was
made in 1957 by A.H. Probst at the Purdue Agric. Exp.
Station. Other ancestors include Lincoln, Ogden, and Kent.
“Protana performed especially well in Indiana tests in the
period 1964-68. In the Indiana tests Protana equaled Amsoy
in seed yield and averaged about 4 points higher in percent
protein. A table shows the results of these tests: Yield (bu/
acre): Protana 37.3. Amsoy 40.0. Harosoy 63 38.3. Seeds
per pound: Protana 2,500. Amsoy 2,550. Harosoy 63 2,425.
Thus Harosoy 63 had the largest seeds and Amsoy had the
smallest. Composition of protein / oil (percentage): Protana
42.5 / 20.2. Amsoy 38.8 / 21.7. Harosoy 63 40.8 / 20.8.
Protana is in Group II maturity, averaging about 5 days
later than Harosoy 63 and 2 days later than Amsoy. The
seeds are medium in size and shiny-yellow, with imperfect
black hilum color. Protana is resistant to phytophthora rootrot, moderately resistant to downy mildew, and has a low
incidence of purple stained seed. The simultaneous release
date will be August 20, 1969. Indiana will maintain breeder
seed of Protana. Details on the origin and development of
Protana are given, year by year, from 1957 to 1969 (Source:
Cooperative Uniform Soybean Tests, Group II).
A cover letter from Al Probst (Research Agronomist at
Purdue) to Dr. B.E. Caldwell (at the USDA Plant Industry
Station, Beltsville) is on USDA’s Agricultural Research
Service (ARS) letterhead and dated 15 July 1969.
Note: This is the earliest document seen (July 2013) that
mentions the soybean variety Protana. Address: Beltsville,
Maryland.
2423. Wilkens, W.F.; Hackler, L.R. 1969. Effect of
processing conditions on the composition of soymilk. Cereal
Chemistry 46(4):391-97. July. [6 ref]
• Summary: Harosoy variety soybeans with 12-13% initial
moisture content were used in these experiments. Dehulling
was accomplished by heating the beans for 10 minutes at
105-110ºC in a circulatory air oven, cooling, then passing
them through a properly spaced burr mill to loosen the
hulls, without substantial cracking of the cotyledons. The
hulls were separated by aspirating a moving bed of cracked
soybeans.
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Figures show: (2) That as the soak temperature of
dehulled soybeans was increased from 25ºC to 65ºC, the total
solids and total carbohydrates decreased the most; protein
and lipids decreased only slightly.
(3) That the higher the soak temperature of dehulled
soybeans, the faster the water uptake. However soaking at
ambient temperature (30ºC) requires no energy for heating
the soak water and results in the greatest water uptake after
2-3 hours of soak time.
(4) The effect of soak temperature and time on the water
uptake of whole soybeans. These soybeans, which are not
dehulled, absorb water more slowly than dehulled soybeans.
Whole soybeans soaked at 40ºC absorb the most water after
7 hours, whereas those soaked at 30ºC absorb the least.
(5) Effect of soak temperature and time on the
composition and yield of soy milk prepared from whole
soybeans with a 100ºC water extraction grinding (hot grind).
Soak times: 1 3 and 6 hours. As the soak temperature of
whole soybeans was increased from 25ºC to 65ºC, the total
solids and total carbohydrates decreased the most; protein
and lipids decreased only slightly.
(6) Relation of soak temperature and time to the volume
of filtered soy milk recovered from dehulled soybeans at
100ºC water extraction grinding (boiling water grind). The
volume of soy milk was greatest with a soak time of 3 hours
at 40ºC. Address: New York State Agric. Exp. Station, Dep.
of Food Science and Technology, Cornell Univ., Geneva,
New York 14456.
2424. UPI. 1969. Special purpose soybeans developed at
Purdue U. News-Gazette (Champaign, Illinois). Aug. 24.
Section 5. p. 43. Farming.
• Summary: Lafayette, Indiana: A new high-protein, specialpurpose soybean variety named Protana has been developed
by Purdue University’s agricultural experiment station. The
protein content averaged about 43%. Foundation seed is
being produced this year and will be released initially only
to soybean producers who qualify to grow and market it as a
special purpose high protein variety.
2425. Probst, A.H.; Laviolette, F.A.; Athow, K.L.; Wilcox,
J.R. 1969. Protana: A new high-protein, root-rot-resistant
soybean. Soybean Digest. Oct. p. 8.
• Summary: A table lists the following soybean varieties:
Protana, Amsoy, Harosoy 63, and Provar. For each variety is
given: Yield, maturity date, lodging score, height in inches,
seed quality score, seeds per pound, and seed composition:
protein percentage and oil percentage. Protana has the second
highest yield (37.3 bu/acre) after Amsoy (40.0). Provar has
the largest seeds (2150/lb) vs. 2500 for Protana. Provar
also has the highest protein content (43.2%) vs. 42.5% for
Protana. Protana’s seeds are medium in size and shinyyellow with imperfect black hila (seed scar) color. Address:
Purdue Univ. Agric. Exp. Station.

2426. Holsheimer, J. 1969. Experimental growing and
bulking of rice, soyabeans, sorghum, and cotton. British
Solomon Islands Protectorate, Department of Agriculture,
Rice Report (Honiara) 17 p. For the Second crop 1968.
April/Dec. See p. 2-3, Appendix I and II.
• Summary: The section titled “Soyabeans” (p. 2) notes that
some 132 observation plots were planted. Each soyabean
variety was planted twice. 24 varieties had been planted
previously and 42 varieties had been recently imported from
Zambia, Southern Rhodesia, and Fiji. The seed of many of
the newly introduced varieties had a low germination rate.
The varieties that gave the best yields are listed. Only one
(Wilson Black) has a name; the others are designated by
initials or numbers. The yields are not given.
The next section titled “Fertilizer trials” (p. 2) begins:
“Yields, bean size, and oil content of the locally produced
soyabeans have been disappointing. Private enterprise has
found the growing of soyabeans to be uneconomical and
has ceased growing them. It was thought that with improved
cultural methods, yields and quality may be improved.”
Experiment II was conducted on land at Okea. Urea (200
lb/acre) and elemental sulphur (100 lb/acre) were applied and
not applied. The variety was Light Speckled. Soybeans were
inoculated or not. The highest yield (2,744 lb/acre or 45.7
bushels/acre) came from inoculated soybeans with the urea +
sulphur treatment. These results were considered excellent.
Appendix I, titled “Soyabean observation plots I and II”
has 126 entries and one column for each of the following:
No. CSIRO No. Name [of variety] (incl. HLS, Seminole,
Wilson Black, Yellow Kedele, CNS, Hernon, Palmetto,
Sangalo, Hood, Hill, Gedulo, Hardee, Yellow Avoyelles,
Halesog, Pelican). Origin (Tanganyika, Israel, Sudan, Congo,
Southern Rhodesia, British Honduras). Planting date. Bean
color. Time to maturity in days. Plant length in inches.
Pods off the ground in inches. Lodging. Shedding leaves.
Shattering. Yield (lbs per acre). Ripening. Remarks (esp.
poor germination).
Appendix II, titled “Soyabean observation plots III
and IV” has 110 entries and the same column headings. All
came from Tanzania. Address: Agricultural Officer, Rice
Experiments.
2427. Hamner, Karl C. 1969. Glycine max (L.) Merrill.
In: L.T. Evans, ed. 1969. The Induction of Flowering:
Some Case Histories. Melbourne, Australia: Macmillan of
Australia; Ithaca, New York: Cornell University Press. viii +
488 p. See p. 62-89. [117 ref]
• Summary: Contents: History of Use: Taxonomy, origin and
cultivation. Growing techniques and growth habit: General,
growing techniques, growth habit. Inflorescence structure
and criteria of flowering response: Anatomical studies,
criteria of flowering response. The effect of plant age.
Vernalization and devernalization. Photoperiod response:
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Varietal studies, Biloxi soybeans. Spectral dependence.
Endogenous rhythms: Early work, length of cycle
experiments, light perturbation experiments, interaction
of light and endogenous rhythm, effects of red and far-red
light, conclusions concerning control of photoperiodism.
Fractional induction (apparently none occurs in soybeans).
Photoperiodic inhibition. Effects of temperature: The relation
between temperature and endogenous rhythms. Effects
of mineral nutrition. Effects of gas composition. Grafting
experiments. Effects of growth substances and growth
retardants. Chemical, histochemical and ultrastructural
changes at induction. Inflorescence differentiation.
References. Contributors. Abbreviations. Address: Dep. of
Botany, Univ. of California, Los Angeles, California.
2428. Krishnamurthy, K.; Katti, C.P.; Long, O.H.; Hiremath,
K.G. 1969. Studies on the adaptability of American soyabeans. Mysore J. of Agricultural Sciences 3(2):227-30. [3
ref]
• Summary: The 12 soya-bean varieties tested were: Local
K-16, Davis, Hill, Hood, Dare, Semmes, Kent, Harosoy,
Clark 63, Pickett, Ogden, Lee.
“Summary: Eleven American soya-bean varieties were
compared with local black-bean K-16 variety in two sowings
at Dharwar and in seven sowings at Bangalore from 1966.
All the varieties proved duration bound and could be planted
in any season. At Dharwar, varieties Kent, Davis and Ogden
performed better while, Davis, Hill and K-16 at Bangalore.
Among the short duration varieties (about 90 days) Davis
and Hill (nearly 12 quintals of grain per acre) hold promise.”
Address: Agronomy Div., Univ. of Agricultural Sciences,
Bangalore-24, India.
2429. Patiño, Victor Manuel. 1969. Plantas cultivadas y
animales domesticos en América equinoccial. Tomo IV.
Plantas introducidas [Cultivated plants and domesticated
animals in equinoctial America. Vol. 4. Introduced plants].
Cali, Colombia: Published by the author. 574 p. See p. 97-98.
Illust. Index. 24 cm. [12 soy ref. Spa]
• Summary: In chapter III, titled “Granos y menestras
(Grains and legumes”), the section on “Soya, soja” (p. 9798) states: “This legume, a native of East Asia (Extremo
Oriente), has been known by Europeans since 1712,
thanks to Englebert Kaempfer, who introduced it under the
Chinese [sic, Japanese] name ‘daidsu.’... It was introduced
to the United States at the request of Benjamin Franklin
(Klose 1950, p. 14). Many thousands of varieties have been
imported since than (Klose, p. 134-35). At Rio de Janeiro
[Brazil] it has been raised since the end of the 19th century,
by the Botanical Garden (Barbosa Rodrigues, 1908, p. 124).
“The soybean was not well accepted initially in tropical
Latin America because the introduced varieties were not well
adapted to the day length. Only when day-length neutral
varieties from Manchuria were introduced, did the plant start

to succeed (Schwanitz 1966, p. 119-20).
“Russian botanists found soya cultivated in Guatemala
and in the state of Chihuahua, Mexico, in about 1925
(Bukasov 1930, p. 541).
“In the Canal Zone it was introduced at about the same
period, although with results that were not very encouraging
(Canal Zone Gardens 1924, p. 9).
“To be sure of the data of Hipólito Ruiz, the first
equinoctial country to which the soybean was introduced was
Peru. The illustrious botanist found in Huamalíes [a province
in the department of Huanuco in central Peru], cultivated, a
plant whose name at that time was Dolichos soja L. (Ruiz,
1952, I, p. 201).
“This legume, which originated in Asia, was introduced
by the Agricultural Station [of Palmira] in Colombia at the
beginning of 1929 through the importation of the varieties
Biloxi, Otoo-tan, and Barchet from the Agricultural
Experiment Station at Crowley, Louisiana. These varieties
were planted at the Palmira station on 23 March 1929.
On the following April 16 the soybean variety Mammoth
Yellow was planted, brought from Cuba by the agronomic
engineer Dr. Rafael R. Camacho... On 23 Oct. 1929 these
four varieties were planted a second time. That same year,
distribution of the seeds to the public began. Later, the
varieties Hollybrook, Aksarben and Laredo were introduced
(Durán Castro: Molina Garces, 1930, p. 47, 15).
“The variety Seminole was introduced [to Palmira,
Colombia] from the experiment station at Santiago de las
Vegas, Cuba, on 21 Oct. 1947, and the varieties Biloxi,
Otoo-tan, and Mammoth Yellow, which were already known,
were reintroduced. The varieties Palmetto and Dominicana
would come from Turrialba [Costa Rica] on 23 Nov. 1947.
On 28 July 1948 the varieties Mukden, Virginia, O-too-tan,
Trinitaria, and Illini were received from the ministry of
agriculture of Argentina. On 14 Feb. 1949 the variety Bansei
was received, sent by the Office of Foreign Agricultural
Relations (Villegas Duque: García Vásquez, 1936, p. 28).
Note: How could a 1936 document discuss events of 19471949? This 1936 citation must be a mistake!
“Other introductions [to Colombia] were made starting
in 1950.” Other legumes discussed in this chapter include
adsuki [azuki], Phaseolus angularis (Willd.) W.F. Wight
(p. 99), and seguidillas or asparagus bean [winged bean],
Psophocarpus tetragonolobus (p. 101).
Note 1. This document contains the earliest reliable
date seen for soybeans in Colombia, or the cultivation
of soybeans in Colombia (March 1929). The source of
these soybeans was the Agricultural Experiment Station at
Crowley, Louisiana, USA.
Note 2. The first Japanese immigrants (25 people) to
Colombia arrived in Oct. 1929. It is not clear if or when they
first grew soybeans in Colombia.
Note 3. This is the earliest Spanish-language document
seen (Jan. 2005) that mentions azuki beans, which it calls
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adsuki. Address: Cali, Colombia.
2430. Petrakieva, Irina. 1969. Vlianie na sroka na
seitba priniako i sortove soia varhul prodaljitelnostta na
vegetatsionnia period, dobiva kachestvoto na zarnoto
[Duration of the vegetation period, yield and grain quality
of certain soybean varieties as affected by the planting date].
Rastenievudni Nauki (Plant Science, Bulgaria) 6(9):95-107.
[16 ref. Bul; eng]
• Summary: “Summary: The following planting dates
were studied at the Forage Research Institute in Pleven as
affecting the duration of the vegetation period (Table 2),
yield of grain and roughage (Tables 4 and 5), crude protein
and raw fats (Table 6), changes in crude protein, raw fats,
calcium and phosphorus (Fig. 4): I–From April 5 to April
10; II–from April 15 to April 20; III–from April 25 to April
30, and IV–from May 5 to May 10. The varieties Comet,
Chippewa, Pavlikeni 2, Staroukrainska, Harosay [Harosoy],
Adams and Clark were tested in the years 1961-1964 as nonirrigated and in 1964-1966 as irrigated crops. It is ascertained
that the planting date affects the grain yield of non-irrigated
soybean more than of irrigated one.
“Highest yields of grain, crude protein and fats were
obtained from the Comet variety planted on April 25-30;
from Chippewa and Staroukrainska planted on April 15-20,
and from Adams, Harosay and Clark when planted from
April 5-10 to April 15-20. Planting date does not affect the
content of crude protein, calcium and phosphorus. The fat
content of Chippewa and Staroukrainska declines more
than of Comet, Adams and Harosay varieties if planted on
later planting dates. The vegetation period is longest in all
varieties planted on April 5-10 and shortest at planting in
late April and early May. The length of the planting-crop
emergence period varies mostly, namely from 6-8 days at
mean air temperature of 15.5-16.5ºC to 21 days at 9.6ºC.”
Address: Forage Research Inst., Pleven, Bulgaria.
2431. Ebine, Hideo; Matsushita, Zenichi; Sasaki, Hirokuni.
1970. Beikoku-san daizu no miso genryô to shite no tekisei
hyôka. I. Beisan daizu ni yoru shôkibo miso jôzô shiken (1)
[Evaluation of U.S. soybeans as raw materials for making
miso. I. Miso manufacturing on a laboratory scale (1)].
Shokuryo Kenkyujo Kenkyu Hokoku (Report of the Food
Research Institute) No. 25. p. 97-105. Feb. Reprinted from
Miso no Kagaku to Gijutsu No. 181, p. 19-27 (1969). [6 ref.
Jap; eng]
• Summary: Among the U.S. varieties tested, Comet,
Yelnanda, and Harosoy were promising. Address: Food
Research Inst., Shiohama 1-4-12, Koto-ku, Tokyo, Japan.
2432. Gilbert, James C.; Chinn, J.T.; Tanaka, J.S. 1970.
Four new tropical vegetable-type soybeans with root-knot
nematode resistance. Hawaii Agricultural Experiment
Station, Research Report No. 178. 7 p. [Feb.]. Undated.

• Summary: Newly released vegetable type soybean
varieties, all released in 1969, are Kahala, Kaikoo, Kailua,
and Mokapu Summer. All are maturity group IV created
from the cross UD288 (Hawkeye x FC 33.243) x Bansei.
“Soybean cultivars suitable for use as a vegetable crop differ
from most cultivars grown as field crops in having larger
seeds and greater palatability to humans in the immature or
green-pod stage. In Hawaii and other islands of the Pacific,
they are boiled in heavily salted water for 20 minutes and
served in the pod. The green seeds are eaten and the pods
discarded. The high protein content and palatability of this
food make it considerable potential value in the improvement
of human diets where proteins are scarce and expensive.”
Finding a replacement for ‘Bansei,’ which is susceptible
to rot knot nematodes, has been a concern of soybean
breeders at the University of Hawaii’s Department of
Horticulture. “’Bansei’ has been popular in Hawaii as a
vegetable type because of its large seed size, high quality,
and short height in the summer months. Local growers have
preferred a plant height of only 14 to 18 inches with an
early maturity rating. These comparatively small plants are
usually harvested and sold in bunches with the green pods
attached, although some growers now market only the pods
and can use taller or later maturing plant types. ‘Bansei’ has
the disadvantage of excessively short plant height during
the ‘winter’ months in Hawaii as well as being susceptible
to root-knot nematodes, root rotting fungi, and rose beetle
defoliation.
“The soybean breeding program, using a root-knot
resistant field type from the University of Delaware (UD
288), has made available some new combinations with the
good eating qualities of ‘Bansei’ and the root-knot resistance
of UD 288 (see Fig. 1 and 2).” The two parental lines were
developed by Mr. Wan-Lai Chang of Taiwan while working
on an inheritance study of root-knot resistance toward his
M.S. degree at the University of Hawaii. Photos taken at the
Poamoho Experimental Farm, May 1968 show: (1) Bansei,
Kailua, and Kaikoo cultivars. (2) Kailua pods in a root-knot
infested field.
Note 1. This is the earliest document seen (Nov.
2020) that mentions the soybean varieties Kahala, Kaikoo,
Kailua, or Mokapu Summer. None of these four varieties
was registered in Crop Science. However all four were
announced in HortScience (June 1970, p. 146-49).
Note 2. Talk with Sharon of the College of Tropical
Agriculture and Human Resources (CTAHR), Univ. of
Hawaii, Honolulu. 1999. Aug. 24. They have a database
showing the publication date of all Hawaiian agricultural
publications. This Research Report No. 178 was published in
Feb. 1970. Address: Hawaii Agric. Exp. Station.
2433. Jeffers, D.L.; Mederski, H.J.; Miller, R.H.; et al. 1970.
Attacking soybean production problems. Ohio Report on
Research and Development 55(1):3-10. Jan/Feb.
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• Summary: Contents: Developing and testing new varieties
(Disoy, Magna, Prize, Amsoy, Corsoy, Beeson, Calland,
Cutler, Provar). Soybean inoculation. Use of water and
sunlight. Weed control in soybeans. Soybeans in crop
rotations. Fertilizer for soybeans. Contains 13 tables and
many photos. Address: Dep. of Agronomy research faculty,
Wooster, Ohio.
2434. Kahala: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1970.
• Summary: Sources: Gilbert, James C.; Chinn, J.T.; Tanaka,
J.S. 1970. “Four new tropical vegetable-type soybeans with
root-knot nematode resistance.” Hawaii Agric. Exp. Station,
Research Report. No. 178. 7 p. [Feb.]. See p. 7. “Tallest
and most vigorous as well as latest maturing of this group,
‘Kahala’ has flowers which mature to the green-pod stage
in 74 days at Waimanalo in July. It is root-knot resistant
and usually tolerant in some soils to herbicides (dymid
and treflan). Pods start well above the soil line to facilitate
machine harvest, if desired. This cultivar has year-round
adaptability in Hawaii. The leafy plants may also be suitable
for animal feed.” Note: No dry-seed color is given.
Barnes, W.C. ed. 1970. “New vegetable varieties list
XVII: Soybeans, edible.” HortScience 5(3):146-49. June.
See p. 148. New varieties of edible soybeans are Kahala,
Kaikoo, Kailua, and Mokapu Summer. All were released
in 1969 by the University of Hawaii Agric. Exp. Station in
Honolulu, and all have resistance to root-knot nematode.
For details, see Hawaii Agric. Exp. Station, Research Report
178. “Kahala (Experimental design: 288 BB 4-6-3-3) 1969.
Originated and introduced by: Univ. Hawaii AES (Agric.
Exp. Station), Honolulu, Hawaii. Parents: UD 288 and
Bansei. Outstanding characteristics: vigorous, leafy plant,
pods held high. Similar to: UD 288. Resistant to: root-knot
nematode. Adapted to: tropical and sub-tropical. Hawaii AES
Research Rept. 178.”
Note: https://www.hawaiiseedgrowersnetwork.com/
product-page/kahala-soybean says the seeds are green, and
good for edamame. Address: USA.
2435. Kaikoo: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1970.
• Summary: Sources: Gilbert, James C.; Chinn, J.T.; Tanaka,
J.S. 1970. “Four new tropical vegetable-type soybeans with
root-knot nematode resistance.” Hawaii Agric. Exp. Station,
Research Report. No. 178. 7 p. [Feb.]. See p. 7. “White
flowered, year-round adaptability in Hawaii, ‘Kaikoo’
produces plants that are taller in the summer with medium
maturity (65 days to fresh market harvest). It is root-knot
resistant and vigorous with pods held off the ground to allow
machine harvesting. ‘Kaikoo’ performs well in a variety of
soil types.” Note: No dry-seed color is given.
Barnes, W.C. ed. 1970. “New vegetable varieties list
XVII: Soybeans, edible.” HortScience 5(3):146-49. June.

New varieties of edible soybeans are Kahala, Kaikoo, Kailua,
and Mokapu Summer. All were released in 1969 by the
University of Hawaii Agric. Exp. Station in Honolulu, and
all have resistance to root-knot nematode. For details, see
Hawaii Agric. Exp. Station, Research Report 178. Address:
USA.
2436. Kailua: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1970.
• Summary: Sources: Gilbert, James C.; Chinn, J.T.; Tanaka,
J.S. 1970. “Four new tropical vegetable-type soybeans with
root-knot nematode resistance.” Hawaii Agric. Exp. Station,
Research Report. No. 178. 7 p. [Feb.]. See p. 7. “A good
year-round performer in Hawaii, with white flowers and
dark green foliage, ‘Kailua’ requires about 68 days for fresh
market harvest. Resistant to root-knot, it is not recommended
for machine harvest because seed pods start near the ground
level. The pods are comparatively easy to strip from plants
when green. Both ‘Kailua’ and ‘Mokapu Summer’ bear the
pods closer together than ‘Kaikoo’ and ‘Kahala’ varieties.”
Note: No dry-seed color is given.
Barnes, W.C. ed. 1970. “New vegetable varieties list
XVII: Soybeans, edible.” HortScience 5(3):146-49. June.
New varieties of edible soybeans are Kahala, Kaikoo, Kailua,
and Mokapu Summer. All were released in 1969 by the
University of Hawaii Agric. Exp. Station in Honolulu, and
all have resistance to root-knot nematode. For details, see
Hawaii Agric. Exp. Station, Research Report 178. Address:
USA.
2437. Mokapu Summer: New U.S. domestic soybean variety.
Large-seeded and/or vegetable-type soybean. 1970.
• Summary: Sources: Gilbert, James C.; Chinn, J.T.; Tanaka,
J.S. 1970. “Four new tropical vegetable-type soybeans with
root-knot nematode resistance.” Hawaii Agric. Exp. Station,
Research Report. No. 178. 7 p. [Feb.]. See p. 7. “Mokapu
Summer (B-C-281-2-2): A fairly compact plant resembling
‘Bansei’ in most characters, including purple flowers, but
with root-knot nematode resistance. In pod maturity it is
about 8 days later. Like ‘Bansei,’ it will be short if planted
in November or December, but should not be subject to the
root rotting troubles which often cause complete failure of
‘Bansei’ plantings here. ‘Mokapu Summer’ is shorter than
the others on this list but has large seed and pod size. It
should be planted for March to August only (daylength 12-13
hours). ‘Mokapu Summer’ requires about 68 days to reach
fresh market harvest at Waimanalo Farm in July.”
Barnes, W.C. ed. 1970. “New vegetable varieties list
XVII: Soybeans, edible.” HortScience 5(3):146-49. June.
New varieties of edible soybeans are Kahala, Kaikoo, Kailua,
and Mokapu Summer. All were released in 1969 by the
University of Hawaii Agric. Exp. Station in Honolulu, and
all have resistance to root-knot nematode. For details, see
Hawaii Agric. Exp. Station, Research Report 178. Address:
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USA.
2438. Soybean Digest. 1970. Seed directory (Ad). Feb. p.
42-43.
• Summary: Soybean seedsmen and seed companies
are listed alphabetically by state (and within each state
alphabetically by city) in the following states: Arkansas,
Delaware, Georgia, Illinois, Indiana, Iowa, Kansas,
Kentucky, Louisiana, Maryland, Minnesota, Mississippi,
Missouri, Nebraska, New Jersey, North Carolina, North
Dakota, Ohio, South Carolina, South Dakota, Tennessee,
Virginia, Wisconsin, Canada (Ontario).
For each listing is given the amount and varieties of seed
available, and whether certified, uncertified, or registered.
Most of the entries are for individual farmers.
Commonly sold varieties in three states include:
Arkansas: Bragg, Custer, Dare, Davis, Dyer, Hale 7,
Hampton 266, Hill, Hood, Lee, Picket, York.
Delaware: Delmar, Kent.
Georgia: Bragg, Coker, Davis, Hampton, Hardee.
Illinois: A-100, Adams, Amsoy, Beeson, Calland,
Chippewa, Clark 63, Corsoy, Cutler, Hark, Harosoy, Harosoy
63, Hawkeye, Hawkeye 63, Kent, Lindarin 63, Morton 333,
SRF 300, Wayne.
2439. Farmer City Grain Co. 1970. Soybean exporters–
Variety pure–recleaned our specialty (Ad). Soybean Digest.
May. p. 43.
• Summary: “We are located in the heart of the Soybean
Belt and will be glad to quote you a price at any port.
“Write, Phone or Telegraph
“Also Certified Seed Dealer “
“Amoy, Hark, Harosoy, Hawkeye, Clark, Corsoy,
Wayne, Kanrich, Disoy, Magna, Prize, Provar, Beeson,
Calland and Cutler”
In the middle of the ad is the SRF+ logo. “Under the
direction of Dr. Arnold Matson, Director of Research and
Plant Breeder for Soybean Research Foundation, we have the
following private varieties:
“SRF 300–Released in 1970. Available for 1971

planting.
“We also have the following varieties available for 1971
planting:
“SRF 307–An improvement over SRF 300
“SRF 400–A new variety of Clark Maturity
“SRF 100–A new variety suitable for Northern areas.
“We are taking orders for SRF varieties now.
“Dealers or Distributors Wanted
“Be Alert For New SRF Varieties
“Pacific Grain Co.
“A 50-50 Venture with
“Mitsui, U.S.A. Inc.
“Farmer City Grain Co.
“(1945-1970)
“Celebrating 25 years of Service
“Cable: Pacgrain.
“Telephone Area Code 217-928-2185
“TWX–Farmer City 217-928-8780.” Address: Farmer
City, Illinois. Phone: 217-928-2185.
2440. Barnes, W.C. ed. 1970. New vegetable varieties list
XVII. HortScience 5(3):146-49. June. [4 ref]
• Summary: The section titled “Soybean, edible” (p. 148)
gives details on four new varieties: Kahala, Kaikoo, Kailua,
and Mokapu Summer. All were released in 1969 by the
University of Hawaii Agric. Exp. Station in Honolulu, and
all have resistance to root-knot nematode. For details, see
Hawaii Agric. Exp. Station, Research Report 178.
Sixteen prior lists of new vegetable varieties introduced
since 1936 were published in Vols. 63-92 of the Proceedings
of the American Society for Horticultural Science, and
Vol. 4, No. 1 of HortScience. Address: Clemson Univ.,
Charleston, South Carolina.
2441. Oakes, A.J. 1970. Legumes in the U.S. Virgin Islands.
Turrialba (Costa Rica) 20(2):153-65. April/June. See p. 15760. [46 ref]
• Summary: This article, received for publication in April
1969, contains extensive information on soybeans. More than
80 soybean lines, comprising introductions from Central and
South America, and established varieties from the continental
United States, were evaluated in variety trials from 1962 to
1965 at the Virgin Islands Agricultural Experiment Station,
Kingshill, St. Croix, U.S. Virgin Islands. Starting on Sept. 13
each year, the soybeans were planted at 2-week intervals at
the onset of the wet season and harvested during the ensuing
dry season in January. The varieties Biloxi and Otootan
produced the most growth. Improved Pelican and Yellow
Gatan were among the others tested.
“During long day lengths, the plant continues vegetative
growth and, under field conditions, initiates flowering when
the daylength period has shortened below a critical level.
This critical day-length factor is specific for each variety...
The optimum planting time for soybeans in the Southern
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United States occurs when the day length reaches or exceeds
14.5 hours. Day lengths of this duration are never attained
at the latitude of the Virgin Islands. Available soil moisture
is often the controlling factor which determines the planting
date of the crop in the dry Tropics, including the Virgin
Islands.”
“A combination of factors, including photoperiodic
response, soil alkalinity, inadequate and poor distribution of
rainfall, susceptibility to crop pests [such as soybean-cyst
nematode], and weed competition contribute to the lack of
success in growing soybeans in the Virgin Islands. Based on
these results, soybeans are not recommended as a forage or
grain crop under local conditions. These results, along with
similar results from other tropical areas, emphasize the need
for developing varieties through plant breeding techniques
which are adapted to the dry Tropics.”
Note: In May 1996 Dr. Martin Adjei, agronomist at the
University of the Virgin Islands, Agricultural Experiment
Station (Kingshill, St. Croix) said that the last soybean trials
in the Virgin Islands, conducted in the late 1960s and early
1970s, are described in this document. No soybean research
is being done currently. Address: Research Agronomist,
Crops Research Div., ARS, USDA, Beltsville, Maryland.
2442. IRAT–RCA (Republique Centrafricaine). 1970.
Soja: Généralités, variétiés [Soja: General information and
varieties]. IRAT-Republique Centrafricaine, Rapport Annuel
For the year 1969. Vol. II. Phytotechnie. p. 24-31. [Fre]
• Summary: IRAT stands for Institut de Recherches
Agronomiques Tropicales (Tropical Institute of Agronomic
Research). This is a summary of results obtained during
previous years. Page 24 states: “The soybean is not well
known in the Central African Republic [CAR]. Since 1963,
two varieties, San-Kuo and Palmetto have been propagated
at the Grimari station. The seeds were planted in May and
August of each year on the multiplication plots on centers
of 40 by 15 cm, at the rate of 80 kg of seed per hectare, with
40 kg of di-calcium phosphate and 60 kg of ammoniated
phosphate fertilizer. The yields remained low, about 500 kg/
ha. The only disposal of this production was the consumption
by the troop at the station and by infant center (Centre
d’élevage) at Bambari. In the zone of Agoudou Manga in
1968 some commercial planters undertook the cultivation of
soybeans, but this operation was not continued.
In 1967 the Ministry of Development, considering the
soybean to be a nitrogen source for the feeding of animals,
requested that IRAT start experimentation again. The goal
was to find a variety superior to Palmetto and San Kuo, and
to find the best cultivation techniques, especially inoculation
with soil bacteria. A list shows the 81 soybean varieties that
were introduced to the CAR, including 54 from the USA,
3 from Brazil, 7 from Australia, 8 from Ecuador, 4 from
Malaysia, 2 from South Africa, and 1 each from Taiwan,
Nigeria, and Pakistan.

This collection of varieties was planted late, on June 13.
In 1961, they were planted on May 11, and again on Oct. 29.
By 1969 it was clear that the black-seeded variety Avoyelles
(from Australia) gave the highest yields, the mean being
1,18 kg/ha. Other interesting varieties were Wilson Black,
Palmetto, and San-Kuo. Table 8 shows the characteristics of
each variety and Table 9 shows that the yield of Avoyelles
could be increased to 1,519 kg/ha by inoculation and the use
of fertilizers.
Note: This is the 2nd earliest document seen (March
2019) concerning the cultivation of soybeans in the Central
African Republic.
This document contains the 2nd earliest date seen for
the cultivation of soybeans in the Central African Republic
(1963). Address: Central African Republic.
2443. Yen, J.T.; Hymowitz, T.; Spilsbury, I.; Brooks, J.D.;
Jensen, A.H. 1970. Utilization by rats of protein from a
trypsin-inhibitor variant soybean (Abstract). J. of Animal
Science 31(1):214. July.
• Summary: “Clark and Harosoy soybean varieties have
trypsin-inhibitor activity proteins that show up as Rf 0.95
electrophoretic bands. A recently recognized trypsin inhibitor
variant (SBTI) produces Rf 0.92 electro-phoretic bands.”
Two trials, with 84 rats, were conducted to evaluate
protein utilization from these different soybeans. All diets
were formulated to be isonitrogenous and isocaloric.
Address: Univ. of Illinois, Urbana-Champaign, Illinois.
2444. Buescher, W.M. 1970. Farm machinery and the
soybean. Soybean Digest. Aug. p. 84-86.
• Summary: “Ironically, not one single machine has ever
been designed specifically for soybeans. Yet this miracle
crop is today America’s No. 1 cash export.” The soybean
has always used hand-me-down machinery. In the 1930s,
the grain drill (designed for planting grain) was used to drill
soybeans as well. When the failure of drilled beans was
obvious, a corn-planting machine was used as a substitute;
with a few alterations (like adding a soybean plate and
stuffing a gunny sack in two out of every three holes of the
drill) it worked to give soybeans planted in 21-inch rows. In
the preherbicide days of the 1930s, drilled soybeans were
lost to weeds.
Or take the cultivator. Corn had always been planted in
rows 42 inches apart because that was the width of the rear
end of the horse or mule that had to cultivate it. So when
corn planters were used to plant soybeans, the soybeans
were planted in 42-inch rows. But soybeans led the switch to
narrow rows, because turning a 42-inch cultivator into a 21inch cultivator was easy.
The thresher was designed to thresh grain, and for
years nobody thought of using it for soybeans–which were
considered a hay crop then anyway, harvested with hay
machinery.
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Then along came the combine, which was also designed
to harvest and thresh grain, such as wheat. Nobody thought
of using the early combines to harvest soybeans or corn.
Then some enterprising farmers discovered that soybean
seeds could be sold as a cash crop, and the hand-me-down
grain combine was found to work in soybeans.
At first glance all this sounds pretty bad. But maybe
it was actually part of the soybean’s success story. “A
wonderful new crop that did not need expensive singlepurpose machinery.”
The Great Depression began on 29 Oct. 1929 when the
stock market crashed. The “baby combine and the soybean
marched on the depression scene together and things have
never been the same since. This new machine, in 1933
dubbed the Corn Belt Combine and shown at the Chicago
‘Century of Progress’ World’s Fair, was destined to change
things. ‘Corn Belt’ was too restrictive, so it was renamed
the ‘High Speed’ Combine and that put all the servicemen to
work.
“When enterprising farmers found that it would thresh
not only wheat, barley, rye, and oats–but would thresh
birdseed and soybeans as well–the name All-Crop Harvester
was born.”
“Floating headers will work in almost all crops, but it
was the soybean that brought the floating header.”
Photos show: (1) A 17-inch-wide display of farm
machinery at a big soybean field day in Indiana in the early
1930s. Photo courtesy “Lloyd Hahn, president of Hahn Inc.,
Evansville, Indiana. He says his father, Christ J. Hahn, one
of the first soybean growers in southwestern Indiana, helped
to arrange the field day and the machinery display. Christ
Hahn bought his first combine in 1928.” (2) Harvesting
Laredo soybeans at Mississippi State University in about
1920. Photo courtesy E.E. Hartwig. (3) Allis-Chalmers AllCrop Harvester in soybeans about 1940. (3) New Holland
“Haybine” harvests an early crop of soybean hay. (4) AllisChalmers rear-mounted three-row cultivator behind a tractor
in 1944. Address: Allis-Chalmers.
2445. Probst, A.H. 1970. Fifty years of soybean variety
improvement. Soybean Digest. Aug. p. 66-70.
• Summary: Contents: Introduction. The trend to yellow
seed. Common objectives of soybean breeders: High yield,
high oil content, high protein content, disease resistance,
improved seed quality, maturity to fit rotations, shattering
resistance, desirable plant height, lodging resistance, high
podding from soil level. Threat of root rot. Reasons for
yields of 100 bushels/acre.
“Soybean varieties have played a vital role in the
expansion of soybean production and in the development of
a soybean industry which has been favorable to the producer,
the processor, and the consumer in the U.S. Soybeans were
scarcely known in the U.S. before the beginning of the 20th
century. Prior to the numerous introductions by the U.S.

Department of Agriculture beginning in 1898, there were not
more than eight varieties grown in the U.S.
“The slow but steady growth of the soybean crop in
the early part of this century, especially up. to 1920, was
tied mainly to its use as a forage crop. The crop was used
extensively for hay, and to a lesser extent for soilage, silage,
green manure, lambing- or hogging-off when grown as a
companion crop with corn, and for direct feeding of the
beans.
“The importance of soybeans as grain in this early
period related primarily to production of seed for the above
purposes. When official production estimates of the crop
became available in 1924, of the 1,782,000 acres produced,
only 448,000, or 25%, were harvested for beans. It was not
until 1941 that 5,881,000 acres harvested for beans surpassed
the 5,510,000 acres grown for all other purposes.
“The development of the soybean processing industry
was nudged into being mainly by World War I when
there was such a shortage of fats and oils in the U.S. that
it was necessary to import Manchurian soybean oil. The
industrialization of an otherwise entirely farm crop in the
U.S. began to take place.
“Although a processing industry was emerging, the need
of high-oil-type soybeans continued to have competition
from hay-type soybeans. The acreage for hay reached
4.8 million acres in 1940 and then declined very rapidly.
Production of soybeans for processing increased at a
phenomenal rate following the start of World War II in 1941.
“Thus, through the first 15 to 20 of the past 50 years
there was still considerable work done in the development
of soybean varieties for hay and nongrain uses. There was
an increasing emphasis on development of varieties with
a high-oil content as well as emphasis on the development
of vegetable varieties for human consumption. In this early
period there was a shift in emphasis from black- or brownseeded hay types to yellow-seeded varieties which were thinstemmed and would serve a dual purpose for both hay and
processing for oil and meal.
“The trend to yellow seed: There was a trend to
produce meal only from yellow-seeded soybeans to give a
uniform-appearing product. This trend was a factor in t h e
development of yellow-seeded varieties.
“Of major importance in variety development in the
past 50 years has been the introduction of many varieties and
types from the Orient and other areas of the world.
“Well over 10,000 introductions have been brought into
the U.S. since 1898. Approximately 4,775 introductions were
brought in by W.J. Morse and P.H. Dorsett who spent 2½
years during 1929-1931 on an agricultural exploration trip in
Japan, Korea, and Manchuria.
“The germplasm collection today numbers about 3,200
types plus nearly 300 named varieties. These introductions
range from very early to very late in maturity and serve as a
base for the development of superior varieties.
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“Through 1940 most varieties were released either as
direct introductions, rogued introductions, or selections
from introductions. Some selections from introductions may
have been of hybrid origin. A few varieties developed from
introductions which played an important role in the rapid
expansion of acreage planted for processing 20-50 years
ago included Dunfield, Illini, Manchu, Richland, Mukden,
Mandarin, Habaro, Boone, Patoka, and Roanoke. All
vegetable-type varieties up to 1956 were introductions.
“Only a few varieties released through 1940 are
known to have come from artificial hybridization-breeding
programs. These include Mamloxi, Mamotan, Mamredo,
Ogden, Volstate, Tennessee Non-pop, Oloxi, Pee Dee, and
Yelredo.
“Of this group, only Ogden, with numerous good
qualities sought in varieties today, was grown extensively for
a long period. The popularity of Ogden was such that nearly
30 years after its release in 1941 some of it was still being
grown commercially.
“Following 1940, and especially after 1950 there have
been few varieties released which have come directly from
introductions. A few varieties, developed mainly by farmers
or seedsmen, have originated as selections from released
varieties. These varieties have seldom, if ever, been a distinct
improvement over the best varieties recommended by
experiment stations at the time of their release.
“The establishment of the U.S. Regional Soybean
Industrial Products Laboratory (now the U.S. Regional
Soybean Laboratory) in 1936 at Urbana, Illinois, brought
about a tremendous increase in soybean breeding. Variety
development immediately lost its provincialism and went
‘big league’ to have an immediate impact nationally and
eventually internationally. Today, the efforts of personnel
working both within the agricultural experiment stations and
the U.S. Department of Agriculture are reflected in better
varieties in many parts of the world, including some areas
where the soybean originated.
“Soybean breeders generally have had a common set of
objectives in developing new varieties which include:
“High yield
“High oil content
“High protein content
“Disease resistance
“Improved seed quality
“Maturity to fit rotations
“Shattering resistance
“Desirable plant height
“Lodging resistance
“High podding from soil level
“These objectives in total add up to the development
of higher yielding, higher protein, and higher-oil-content
varieties–all of which are direct benefits to the producer, the
processor, and the consumer.
“Threat of Root Rot: During the American Soybean

Assn.’s 50-year period there have been times when soybean
breeders have had to make a quick change in direction to
meet emergencies. The inroad on yield and the threat to
eliminate soybeans as a crop created by phytophthora rootrot, especially in parts of Ohio, Indiana, Ontario [Canada],
the [Mississippi] Delta area, and elsewhere, dictated
immediate action. Phytophthora root-rot-resistant varieties
were developed and released in the early 1960’s. There has
been a succession of resistant varieties since to minimize
effects of the disease. Resistance to other diseases are
available in numerous other varieties to minimize losses and
avoid emergencies.
“The emergency created by the presence and spread
of the cyst nematode required a crash breeding program.
Obstacles were overcome and varieties were developed
quickly which changed the emergency into ‘production as
usual.’ New resistant varieties are now a part of breeding
programs where the cyst nematode is a problem.
“Several extensive soybean breeding programs are
devoted now to the development of brown-stem-rot-resistant
varieties and to improve quality of seed in varieties. These
are major problems in extensive soybean-producing areas.
“Soybean breeders have recognized the need for
special-purpose varieties, especially for foreign markets.
Several vegetable-type and high-protein varieties have been
developed.
“Today, there are many excellent varieties available to
fit any production area from about 27º latitude in Florida to
near 50º latitude in Canada. A recent listing of the leading
soybean varieties for the U.S. and Canada included 39, plus
seven special-use varieties, five of which were vegetable
types and two were high-protein types.
“Since 1943 over 80 varieties have been or are in the
process of registration by the American Society of Agronomy
or, more recently, the Crop Science Society of America.
“The major part of soybean-variety development in the
past has been accomplished by public agencies, particularly
the agricultural experiment stations and the U.S. Department
of Agriculture. At least one private company has been
breeding soybeans for many years; a few for shorter periods”
(Continued). Address: USDA Research Economist, and Prof.
of Agronomy, Purdue Univ. [Indiana].
2446. Probst, A.H. 1970. Fifty years of soybean variety
improvement (Continued–Document part II). Soybean
Digest. Aug. p. 66-70.
• Summary: (Continued): “During the past few years, a
few number of private companies have entered the field of
soybean breeding and the development of private-brand
soybean varieties, some rather extensively and others to a
lesser extent. Still other companies may become active in
this endeavor if Congress passes the Plant Variety Protection
Bill. This recent activity in soybean breeding is certain to
bring many new varieties on the market. Much progress has
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been made in soybean-variety improvement in the past 50
years. Yield, one of the best criteria with which to measure
progress, has increased from a national average of 11 bu/a in
1924 to the all-time high of 27.3 in 1969.
“The impact of recently released, improved varieties
should put the national yield average above 30 bu/a in a few
years. Some individual state yields have risen from a lowly
11-to-12 bu/a in 1924 to 33 to 33.5 in 1969, which are alltime highs.
“Reasons for the 100-bu. yields: In recent years a
number of top soybean growers, who have put all their
know-how into production, have consistently produced
above 60 bu/a. Some have reported just above 100 bu/a.
This yield progress is not due to better varieties alone. Yield
depends also on many cultural improvements. But today’s
varieties do have the genetic potential to produce!
“As an average overall of today’s varieties, there has
been a reasonably good improvement in oil and protein
content over varieties developed and used in the past several
decades. Natural shattering losses of seed are of little or no
concern in today’s varieties. Many varieties have a marked
resistance to lodging. Also, many varieties pod well above
the ground, which helps to minimize seed loss. Most of
today’s varieties have resistance to one or even several
important diseases.
“No review of the past 50 years of soybean improvement
would be complete without recognizing those men who have
administered the work. This includes all the administrators
in many agricultural experiment stations and the U.S.
Department of Agriculture who have quietly, but effectively,
helped bring the soybean crop to its place of prominence. Of
particular note are those men who have guided the soybean
improvement program as USDA soybean project leaders,
including the late W.J. Morse, 1907-1949, who probably
did more than any other man to bring soybeans to their state
of improvement and prominence today; Dr. M.G. Weiss,
1950-1953, now assistant to deputy administrator, Farm
Research. USDA; Dr. H.W. Johnson, 1953-1964, now head,
department of agronomy and plant genetics, University
of Minnesota; Dr. R.W. Howell, 1964-1965, now chief,
oilseed and industrial crops research branch, crops research
division, Agricultural Research Service, USDA; and Dr. B.
E. Caldwell, 1966-present.
“Also playing an important role in soybean development
are those men who have directed the work of the U.S.
Regional Soybean Laboratory at Urbana, Illinois. These
include J.L. Cartter, 1936-1965; Dr. R.L. Bernard, interim
geneticist-in-charge, 1966; and Dr. R.L. Cooper, 1967 to
present.
“Dr. E. E. Hartwig has coordinated the work in the
southern states since 1948 and has contributed immeasurably
to variety development in that area.”
A large portrait shows: George Kimmons (Ozark,
Missouri; the first person to get 100 bu/acre yields, in 1968

with 109.6 bu/acre).
Small portrait photos across the top of page 70 show:
W.J. Morse. M.D. Weiss. H.W. Johnson. R.W. Howell. B.E.
Caldwell. J.L. Cartter. R.L. Bernard. R.L. Cooper. E.E.
Hartwig. Address: USDA Research Economist, and Prof. of
Agronomy, Purdue Univ. [Indiana].
2447. Wing, David G. 1970. My 60 years with soybeans,
“pleasant and profitable.” Soybean Digest. Aug. p. 46-47.
• Summary: This brief history tells how David Wing has
grown up with the soybean and the American Soybean
Association in America. About 60 years ago, in about 1910,
his father and uncle planted a field of Ito San soybeans in
Ohio. David and a hired man harvested the crop by cutting
the plants off with a sharp hoe and shocking them in piles
with a pitchfork. Later they were run through a grain
separator and sold for seed.
Since there were no commercial inoculants at the time,
David would sack up top soil from the same field where
the soybeans had grown, lift the bags onto an old spring
wagon, haul them to the express office, and ship them to
new growers who wished to ensure the success of their first
attempt at soybeans by growing them in inoculated soil.
The Wing family also raised Mikado and Mongol
soybean varieties, which were used for hay.
“There were soybeans on Woodland Farm off and on for
the next 20 years, but no progress was made until we got a
combine and the elevators began to handle the beans for the
processors.”
“The American Soybean Association was 20 years old
when I became president in 1941. It was organized in 1920,
but for 20 years it was run by various extension agents
and agronomy heads form the Cornbelt universities. These
men did a fine job of promotion, so by 1940 when Glen G.
McIlroy of Farm Management Inc., Irwin, Ohio, became
president we were ready to hire a secretary and branch out as
a farm organization.
“The Ford Motor Co. at Dearborn, Michigan, entertained
us that year. Henry Ford had been working on soybean
plastics and textile fibers, since there was then a surplus of
soybean meal. Today this surplus is difficult to imagine, but
at that meeting one speaker even suggested that soy plastics
could be used for window frames and table tops!
“It was at this Dearborn convention in 1940 that we
hired George Strayer as executive secretary of the American
Soybean Assn., and it was due in part to his work and
devotion that we have developed into our present worldwide
organization.
“I notice in the Soybean Digest that A. E. Staley,
founder of the Staley Co., died that same year. He was the
first processor to really push soybeans. Expansion came
along very fast. The Baltimore & Ohio Railroad sponsored a
special train that traveled through Ohio, Indiana, and Illinois.
There was great interest shown in the exhibits and lectures
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presented on this train.”
A photo shows David Wing in 1947, holding a clipboard
and standing in a field of soybeans.
Note: Many early soybean varieties were developed by
the Wing Seed Company of Ohio. Address: Mechanicsburg,
Ohio.
2448. Clark, R.W.; Mies, D.W.; Hymowitz, T. 1970.
Distribution of a trypsin inhibitor variant in seed proteins of
soybean varieties. Crop Science 10(5):486-87. Sept/Oct. [11
ref]
• Summary: Soybean trypsin inhibitor is a protein that
was discovered by Bowman (1944) and is regarded as an
“antinutritional factor in soybeans.”
Consumption of raw soybeans causes pancreatic
hypertrophy in chickens (Bray 1964; Chernick et al. 1948)
and “is believed to inhibit growth, by upsetting the balance
between methionine and cystine in the pancreas” (Booth et
al. 1960).
Two different forms of soybean trypsin inhibitor protein
were studied using electrophoresis with 294 soybeans. 7%
of the soybeans had Rf 0.92 electrophoretic bands and 93%
had Rf 0.05 bands, where Rf is the relative mobility of the
dye front. Soybean varieties of known origin that had the
Rf 0.92 band were from Japan or Korea and were mostly
in Maturity Groups 1 through IV; but not all soybeans from
Japan or Korea had this band. None of the major commercial
varieties of soybeans presently grown in the USA contained
the Rf 0.92 band. The Rf 0.92 predominates in vegetable
type soybeans. Examples of vegetable types are Agate, Aoda,
Burwell, Giant Green, Goku, Jogun, Portugal, Rokusun, Sac,
Sato-3, Soursei [sic, Sousei], Tortoise Egg, and Wolverine.
Approximately 90 to 95% of the total soybean acreage
in the USA is seeded to varieties derived from six plant
introductions that originated in Manchuria: P.I. [plant
introduction] numbers 30593, 36653, 36846, 50523, 70502,
and A.K.
Note: This is the earliest document seen (Oct. 2013)
concerning trypsin inhibitors and seed electrophoresis. It is
also the first study of the geographical distribution of various
forms of the soybean trypsin inhibitor SBTI-A2. Address:
Dep. of Agronomy, Univ. of Illinois, Urbana, IL 61801.
2449. Jacksonville Journal Courier (Jacksonville, Illinois).
1970. Later maturity beans produce top yields. Nov. 8. p. 27.
• Summary: “Midseason to late maturing soybean varieties
made the highest yields in the Morgan county variety check
plot, Extension Adviser George Trull reported last week.
Yield reports of the variety plot on the Dr. A.C. Bolle farm,
southwest of Jacksonville, showed that Cutler, SRF 300
and Hi-Soy 311 topped the field of 12 varieties, brands and
blends in the plot. The plot was made possible through the
cooperation of Raymond D. Spangler, operator of the farm.
“Variety plots have been planted for many years by the

Cooperative Extension Service with the help of cooperating
farmers.
“New varieties tested this year included Provar and SRF
300. Provar is a new variety that was developed and released
because of its high protein content, which averages about
3 to 4 percent higher than most varieties. SRF 300 is a new
high yielding variety which was developed by the Soybean
Research Foundation. A high proportion of the pods are four
seeded. It is a midseason variety of about the maturity of
Wayne.
“1970 Yields
“Early Varieties–Yield.
“Corsoy 38.8 bu.
“Provar 39.2 bu.
“Hi-Soy 231 36.1 bu.
“Beeson 29.2 bu.
“Corsoy 38.8 bu.
“Mid-Season Varieties–Yield.
“Hi-Soy 311 41.5 bu.
“Wayne 40.4 bu.
“Calland 41.0 bu.
“SRF 300 41.5 bu.
“Late Varieties–Yield.
“Clark 63 40.8 bu.
“Clark 63 ¼ and Cutler 3/4 blend–38.0 bu.
“Cutler 43.3 bu.
“Clark 63 40.8 bu.
Note: This is the earliest document seen (Oct. 2020) that
gives yield statistics for SRF 300.
2450. Foreign Agriculture (USDA Foreign Agricultural
Service). 1970. The soybean and ASA–Fifty years of
growing up together. Nov. 16. p. 2-3.
• Summary: Soybeans had been known in America since
1804 when a few bags were brought from China as a reserve
food supply in the hold of a Yankee Clipper. Civil War
soldiers carried them as “coffee berries,” using them to
brew coffee when the real thing became scarce. The USDA
recorded the first soybean statistics in 1919 with a report
that there had been 99,000 acres of U.S. farmland planted
in beans during that year. In 1956 the American Soybean
Assoc. signed a contract with USDA’s Foreign Agricultural
Service to cooperate in soybean market development work
in Europe and Japan. This was the first such contract for
overseas promotion of any U.S. farm commodity. Out of the
effort came the Japanese-American Soybean Institute and
the Soybean Council of America (a joint effort of ASA and
the National Soybean Processors Association). Last year
soybeans ranked as the nation’s #1 agricultural export with
a total value of over $1,400 million. Photos show: The first
plant [Elizabeth City Oil & Fertilizer Co.] to process U.S.
soybeans, located in Elizabeth City, North Carolina. Farmers
harvesting Laredo soybeans at Mississippi State University
in about 1920.
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2451. Khaleque, A.; Bannatyne, W.R.; Wallace, G.M. 1970.
Studies on the processing and properties of soymilk. I. Effect
of preprocessing conditions on the flavour and compositions
of soymilks. J. of the Science of Food and Agriculture
(London) 21(11):579-83. Nov. [16 ref]
• Summary: Sodium carbonate and sodium hydroxide
significantly reduced beany flavour in soymilk. Harosoy
variety soyabeans, grown in New Zealand, were used
throughout the experiment. Address: Dep. of Food
Technology, Massey Univ., New Zealand.
2452. Soybean Digest. 1970. Early soybean researcher
[Charles A. Mooers] dead. Nov. p. 43-44.
• Summary: “Charles Ansel Mooers, age 100, director
emeritus of the University of Tennessee Agricultural
Experiment Station, died recently at Knoxville, Tenn. He had
been on the Experiment Station staff since 1893 and retired
in 1946...
“Mr. Mooers compared cowpeas and soybeans as seed
and hay crops for Tennessee. In field studies in 1906 and
1907, using the Mammoth Yellow variety of soybeans, he
observed that the date of planting had very little effect on the
date of maturity. Mooers’ observation was the basis for the
research more than a decade later by Garner and Allard of
USDA showing the effect of length of day on flowering in
soybeans and tobacco.
“The study of photoperiodism derived from the work
of Garner and Allard, and even earlier from that of Mooers,
has been one of the most active research areas in plant
physiology for many years,’ says Robert W. Howell of the
USDA crops research division at Beltsville, Maryland. ‘The
maturity group division that we use to classify and evaluate
soybean varieties is based directly on concepts evolving from
the early work of Mr. Mooers.’”
2453. Weber, C.R.; Fehr, W.R. 1970. Registration of Provar
soybeans. Crop Science 10(6):728. Nov/Dec. [2 ref]
• Summary: Registration No. 78, for Provar. Developed at
Iowa, it was increased and released in the summer of 1969
in Illinois, Iowa, Minnesota, and South Dakota. The Iowa
Agricultural Experiment Station will be responsible for
maintenance of breeder seed. Provar was evaluated in the
Uniform Regional Tests beginning in 1963 by the Crops
Research Division, and cooperating agricultural experiment
stations in California, Illinois, Indiana, Iowa, Michigan,
Minnesota, Missouri, Nebraska, New Jersey, Ohio, South
Dakota, Wisconsin, and Ontario (Canada). Other information
on Provar has been published in Iowa Farm Science 23:3-5,
1969. Address: 1. Vice President and Director of Research,
Peterson Seed, Company, Waterloo, Iowa, and Savage,
Minnesota; 2. Associate Prof. of Agronomy, Iowa State
Univ. and Collaborator, Crops Research Div., Agricultural
Research Service, USDA.

2454. Apontes Martinez, M. 1970. Ensayo de rendimiento y
adaptacion de 5 variedades de soya con dos distanciamientos
de siembra. 1968 [Investigation into the yields and
adaptation of 5 soybean cultivars at two sowing densities.
1968]. Agricultura en El Salvador 10(3):18-23. Sept/Dec. [2
ref. Spa]
• Summary: In El Salvador, this crop was mentioned in
1944, the year in which the Centro Nacional de Agronomia
(National Center for Agronomy) was founded. The first
varieties with which experiments were conducted were
Avoyelles and Otootan, which have large black seeds; later,
from 35 introductions, 5 varieties having yellow seed were
selected: Mammoth Yellow, Acadian, Pelikan [Pelican], L.Z.,
and N-44-92.
In 1967 the soybean varieties grown on a commercial
scale were Mandarin, Pelican, Hill, and Hale-3.
Using the varieties Hale-3, Lucerna Hill, Pelican,
and Mandarin, in El Salvador, the author did not find a
statistically significant difference when soybeans were
planted with 45 or 65 cm between rows. Address: Ing. Agr.
Jefe de la Sección de Cultivos Alimenticios e Industriales,
DGIEA, MAG, Santa Tecla.
2455. Bernard, R.L.; Cremeens, C.R. 1970. Evaluation of
maturity group 00 to IV named varieties of the U.S.D.A.
soybean collection. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 244. Dec. iii
+ 31 p. Not for publication. A revision of RSLM No. 205,
1960.
• Summary: An extremely valuable report. Contents:
Introduction:
“A collection of introduced and domestic soybean
strains obtained over the past seventy years is maintained
by the U.S.D.A. for use by breeders, pathologists, and
other research workers. Strains in maturity Groups 00 to IV
are maintained at the U.S. Regional Soybean Laboratory,
Urbana, Illinois, and those in Groups V to VIII at the Delta
Branch Experiment Station, Stoneville, Mississippi.
“This report brings together data on the Group 00
to IV named varieties from four previous reports. It
contains information on descriptive characters, agronomic
performance, and seed composition for each variety and
is part of a series of evaluation reports which provide
background data on the strains in the U.S.D.A. Soybean
Collection to guide research workers planning to use material
from this collection.
“There are 213 United States and Canadian named
varieties (including two or more strains of some varieties)
in the Group 00 to IV Soybean Germplasm Collection at
Urbana [Illinois] as of December 1970.”
A table (p. i) shows the number of varieties in each of
the six maturity groups; the greatest number (54) is in Group
IV. Definitions of column headings follow on page ii-iii.
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Table 1 (p. 1-3): Checklist of U.S. and Canadian
varieties, groups 00 to IV. Lists variety name (alphabetical),
maturity group, and code. At the end is a description of the
code sequence.
Table 2 (p. 4-17): Origin of groups 00 to IV varieties.
Lists variety name (alphabetical), prior designation, source,
year named or released, developer or sponsor & year
selected. An appendix to this table (p. 16-17) adds 21 more
varieties.
Table 3 (p. 18-19): Agronomic evaluation and seed
composition data on 63 Group 0 and 00 soybean varieties
grown at St. Paul, Minnesota, in 1963. For each variety is
given: Maturity group, flowering date, maturity date, lodging
score, height (inches), stem termination score, branching
score, seed quality score, shattering score, weight of 100
seeds, yield (bu/acre), seed composition (protein, oil), protein
composition (methionine, soybean trypsin inhibitors), oil
composition (% linolenic acid, % linoleic acid), reaction to
phytophthora rot disease (resistant or susceptible), mottling
score.
Table 4 (p. 20-23): Agronomic evaluation and seed
composition data on 22 Group I and I soybean varieties
grown at Urbana, Illinois, in 1964.
Table 5 (p. 24-29): Agronomic evaluation and seed
composition data on 89 Group III and IV soybean varieties
grown at Urbana, Illinois, in 1965 and 1966.
Table 6 (p. 30-31): Agronomic evaluation and seed
composition data on 37 Group 00 to IV soybean varieties
grown at Urbana, Illinois, in 1968.
Varieties evaluated: A-100, Acme, Adams, Adelphia,
Agate, A.K. (FC 30.761), A.K. (Harrow), A.K. (Kansas),
Aksarben, Altona, Amsoy, Amsoy 71, Anoka, Aoda, Bansei,
Bansei (Ames), Bavender Special A, Bavender Special
B, Bavender Special C, Beeson, Bethel, Black Eyebrow,
Blackhawk, Bombay, Boone, Burwell, Calland, Capital,
Carlin, Cayuga, Chestnut, Chief, Chippewa, Chippewa 64,
Chusei, Clark, Clark 63, Clay, Cloud, Columbia, Comet,
Corsoy, Crest, Custer, Cutler, Cypress No. 1, Delmar, Disoy,
Dunfield, Dunn, Earlyana, Early White Eyebrow, Ebony,
Elton, Emperor, Ennis I, Etum, Fabulin, Flambeau, Ford,
Fuji, Funk Delicious, Funman, Giant Green, Gibson, Goku,
Goldsoy, Granger, Grant, Green and Black, Guelph, Habaro,
Hahto (Michigan), Hakote, Harbinsoy, Hardome, Hark,
Harly, Harman, Harosoy, Harosoy 63, Hawkeye, Hawkeye
63, Henry, Hidatsa, Higan, Hokkaido, Hongkong, Hoosier,
HP-963, Hurrelbrink, Illington, Illini, Ilsoy, Imperial,
Jefferson, Jogun, Jogun (Ames), Kabott, Kagon, Kanrich,
Kanro, Kanum, Kent, Kim, Kingston, Kingwa, Korean,
Kura, Lincoln, Lindarin, Lindarin 63, Linman 533, Little
Wonder, Macoupin, Madison, Magna, Manchu, Manchu
(Lafayette), Manchu (Lafayette) B, Manchu (Madison),
Manchu-Hudson, Manchu-Montreal, Manchu 3-Wisconsin,
Manchu 606-Wisconsin, Manchu 2204, Manchukota,
Manchuria, Manchuria 13177, Manchuria 20173, Mandarin,

Mandarin-Ottawa, Mandarin 507, Mandell, Manitoba Brown,
Mansoy, Medium Green, Mendota, Merit, Midwest, Miller
67, Mingo, Minsoy, Monroe, Morse, Morsoy, Mukden,
Norchief, Norman, Norredo, Norsoy, OAC 211, Ogemaw,
Ontario, Osaya, Ottawa, Pagoda, Pando, Patoka, Patterson,
Peking, Pennsoy, Perry, Poland Yellow, Polysoy, Portage,
Portugal, Pridesoy 57, Prize, Protana, Provar, Rampage,
Renville, Richland, Roe, Ross, Sac, Sanga, Sato-3, Scioto,
Scott, Seneca, Shelby, Shingto, Shiro, Sioux, Sooty, Sousei,
Soysota, SRF300, Tastee, Toku, Tortoise Egg, Traverse,
Verde, Viking, Virginia, Wabash, Waseda, Wayne, Wea,
Willomi, Willomi B, Wilson, Wilson B, Wilson-5 [WilsonFive], Wilson-5B, Wilson-6, Wing Jet, Wirth, Wisconsin
Black, Wolverine, Yellow Marvel.
Note the capitalization in the text: “Strains in maturity
Groups 00 to IV are maintained at the U.S. Regional
Soybean Laboratory, Urbana, Illinois, and those in Groups V
to VIII at the Delta Branch Experiment Station, Stoneville,
Mississippi.”
Note 1. This is the earliest document seen (Nov. 2003)
that contains the term “Soybean Germplasm Collection”
(regardless of capitalization).
Note 2. This is the earliest document seen that mentions
the soybean varieties Anoka (Aug. 2000), or Provar (Aug.
1999). Anoka (p. 32-33) was licensed or released in 1970.
Developer: Minnesota AES and USRSL. Provar (p. 52-53)
was licensed or released in 1969. Developer: Iowa AES and
USRSL. Address: Urbana, Illinois.
2456. Hu Hsu, S. 1970. Carbohydrates in soybeans (Glycine
max (L.) Merrill). PhD thesis, University of Illinois at
Urbana-Champaign. 86 p. *
• Summary: Determined the percentage of carbohydrates
in two cultivars (varieties) and two soybean lines over the
growing season. In the cultivars Amsoy and Harosoy the
carbohydrates represented 13% and 15% of the dry matter
in the seed at 25 days after flowering (DAF). The percentage
dropped slightly as the seeds developed and then increased
again to approximately its original value at maturity.
In the soybean lines P.I. 86002 and P.I. 232990, the
carbohydrates had a value of 5-7% at 25 DAF and this
increased to a value of 11-13% in mature seeds.
2457. Hemsy, V.; Iñigo, R.M.; Rodriguez M., E.L.;
Cajal, J.A. 1970. Ensayos comparativos de variedades de
soja [Comparative trials of soyabean varieties]. Revista
Agronomica del Noroeste Argentino 8(1/2):153-61. Presented
at First Reunion Tecnica Nacional de Soja. [Spa]
• Summary: The following soybean varieties were tested:
Jackson, Lee, Wabash, and Halesoy 71. Planted at: Agua
Dulce–Oct. 24 and Nov. 17. La Ramada–Dec. 1 and 29.
La Virginia–Jan. 10. Address: Facultad de Agronomia y
Zootecnia, Tucumán, Argentina.
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2458. Katti, C.P.; Krishnamurthy, K.; Long, O.H. 1970.
Preliminary studies on the performance and yield
components of soybean varieties. Mysore J. of Agricultural
Sciences 4(1):116-20. [1 ref]
• Summary: The article begins: “Very little is known of
the adaptability of soybeans to South Indian conditions
and consequently so of the yield components. The yield
of soybean depends on factors such as height of the plant,
number of nodes per plant, number of pods per node, number
of seeds per pod, percentage of aborted seeds and unit seed
weight (Weiss, 1949). In order to obtain more information, a
varietal trial was taken up on the red sandy soils at the main
station, University of Agricultural Sciences, Bangalore. The
nine varieties, mainly Bragg, Clark-63, Shelby, Harosoy,
Wayne, Hampton, Hill, Lee and K-16, were tried...” Address:
Agronomy Div., Agricultural College, Bangalore, India.
2459. Agronomie Tropicale (France). 1971. Le soja [The
soybean]. 26(1):114-18. Jan. [Fre]
• Summary: Contents. Introduction. Varietal development:
Introduction of new varieties, varietal experimentation,
influence of the ecology on varietal characteristics. Cultural
techniques: The cultural calendar, planting density, seed
storage. Fertilization and mineral nutrition: Fertilizers and
manures, symbiotic bacteria. Conclusion.
Starting in 1965, IRAT introduced soybean varieties
into Senegal, Madagascar, Central African Republic (CAR),
and Cameroon. These varieties originated in various other
countries including the USA, Rwanda, Malawi, Tanzania,
and South Africa, and Asia. A table (p. 114) shows the
maturity group (in parenthesis) of each of the following
varieties and the number of days to maturity in Senegal,
Madagascar, and CAR: Amsoy (II), Wayne (III), Kent,
Delmar, Clark 63 (IV), Hill, Dorman (V), Hood, Lee, Dare,
Ogden, Davis, Picket (VI), Jackson, Semmes, Roanoke,
Bragg (VII), Bienville, Hampton (VIII), Biloxi. The number
of days to maturity ranged from 73 to 92 days in Senegal,
90-123 days in Madagascar, and 100 to 110 days in CAR.
Address: GERDAT–Groupement d’Etudes et de Recherches
pour le Développement de l’Agronomie Tropicale.
2460. Conversation with Farmer City Grain Co. (Interview).
1971. Conducted by Dr. Walter Wolf of NRRL, Peoria,
Illinois 61604, Feb. 22. 1 p. handwritten transcript.
• Summary: Mr. Louis West was out of town for 2-3 weeks.
The person Dr. Wolf talked to said that Hawkeye and
Kanrich are the major varieties used. M-I sold by Mico is
Kanrich. Hawkeye acreage is decreasing and Beeson usage is
increasing to supply soybeans to take the place of Hawkeye
variety.
Magma, Prize and Kanrich are being used for miso [in
Japan] while Hawkeye and Beeson are converted into tofu.
2461. Crittenden, H.W. 1971. Registration of Verde soybean.

Crop Science 11(2):312. March/April. [2 ref]
• Summary: Registration No. 85, for Verde. Aoda was
one of the parents of Verde. Seed color: Green, with green
cotyledons and buff hila. Weight per 100 seed is 32 grams.
“As a green vegetable soybean, Verge was developed to be
harvested by use of lima bean viners. Maturity for processing
(frozen or canned) occurs about 85 days after planting.
Verde has a higher yield than green-seeded Aoda.” Address:
Associate Prof. of Plant Science, Univ. of Delaware, Newark,
DE 19711.
2462. Gurley’s Inc. 1971. World’s Best brand edible
soybeans: Finest money can buy (Ad). Soybean Digest Blue
Book Issue. Inside front cover. March.
• Summary: “Specializing. Food & seed soybeans. Bulk
or bagged. Export or domestic. Ship or carload.” Varieties:
Dare, Hampton 266 & 266A, Hill, Hood, York, CNS 4’s,
Bragg, Davis, Pickett, Otootan, Laredo, Ransom, Black
Wilson, Lee, Lee 68.
Also sells: 44% Selsoy [soy flour]. 49% Hy-Protene
Soybean Meal. Soybean oil.
Also: Rye, oats, wheat, barley, and lespedeza. Address:
P.O. Box 388, Selma, North Carolina 27576. Phone: 919965-2303.
2463. Probst, A.H.; Laviolette, F.A.; Athow, K.L.; Wilcox,
J.R. 1971. Registration of the Protana soybean. Crop Science
11(2):312. March/April. [1 ref]
• Summary: Registration No. 86. Mukden was one of
the parents of Protana. Hybridization, selection, and
development of Protana were done at the Purdue Agric.
Exp. Station in cooperation with the USDA’s Agricultural
Research Service (ARS). Protana is a special-purpose variety
with a high protein content and resistance to Phytophthora
rot. The protein content of Protana averages nearly 43%,
which is 3.9% higher than Amsoy and 2.3% higher than
Harosoy 63. The seeds are average size (about 2,500 per
pound) and are yellow in color with primarily imperfect
black hila. Foundation seed of Protana was produced in 1969
and released to certified soybean seed producers in 1970. The
Purdue Agricultural Experiment Station will be responsible
for maintenance of the breeder’s seed. For more information,
see Soybean Digest 29(13):7-8. 1969. Address: 1. Research
Agronomist and Research Geneticist, Crops Research Div.,
Agricultural Research Service, U.S. Dep. of Agriculture; 2.
Plant Pathology, Purdue Univ.
2464. Howell, R.W. 1971. Breeding for improved oilseeds.
J. of the American Oil Chemists’ Society 48(9):492-94. Sept.
[8 ref]
• Summary: “Breeding for improved oilseeds has
traditionally emphasized improvement in yield, oil content
and disease resistance... The soybean varieties Provar and
Protana were released in 1969 because they contain higher
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protein percentages than other varieties.” Address: Plant
Science Research Div., ARS, USDA, Beltsville, Maryland.
2465. Yen, J.T.; Hymowitz, T.; Jensen, A.H. 1971. Utilization
by rats of protein from a trypsin-inhibitor variant soybean. J.
of Animal Science 33(5):1012-17. Nov. [24 ref]
• Summary: It has been known since 1917 that unheated
soybean meal (SBM) is inferior to properly heated soybean
meal. The trypsin inhibitor found in raw soybean has been
proposed as one of the factors responsible for this poor
nutritional value.
Using polyacrylamide gel electrophoresis, it was found
in 1969 that commercial soybean varieties has a protein band
with 95% relative mobility which corresponds to the Kunitz
soybean trypsin inhibitor. An experimental variant soybean
did not have this band but had a slightly slower-moving band
with 92% relative mobility. The researchers referred to this
variant soybean as 661.
Clark, Mies and Hymowitz (1970) found that this
electrophoretic behavior is not unique to 661; using the same
technique used in 1969 they found that 20 of 294 varieties of
soybean tested had the same electrophoretic band.
“The present study was conducted to determine if this
soybean variant, 661, had nutritional value different from
that of two commercial soybean varieties, namely Clark and
Harosoy” when fed to rats. Indeed it did.
In addition, DL-methionine supplementation (0.3%)
improved nitrogen (P<.01) growth rate and gain/feed
(P>.05), but did not prevent pancreatic enlargement.
Address: 1&3. Animal Science Dep.; 2. Dep. of Agronomy.
All: Illinois Agric. Exp. Station, Urbana, IL 61801.
2466. Rodale, Robert. 1971. Organic living: Dine on
soybeans. Chicago Tribune. Dec. 25. p. 26.
• Summary: “If you claim never to have seen a soybean,
you are probably right. But if you say you have never eaten
soybeans, you are most certainly wrong.”
Here are some tips to help you ease your way “into
the growing soy-food culture.” (1) Pick the best-tasting
varieties, such as Bansei. Most health food stores carry
soybeans selected for table use. If you have a garden, grow
your own edible soybeans. Pick them green and fix them like
lima beans. They taste delicious. (2) Mixed cooked whole
soybeans with flavorful foods, such as chili. (3) Try soy flour
or granules. Use them to make baked goods more nutritious.
Note: This is the earliest document seen (April 2019)
about soyfoods by Rodale Press, Inc. (Robert Rodale is
CEO), showing their growing interest in soyfoods and
involvement in the emerging soyfoods movement.
2467. Hartwig, E.E.; Epps, J.M. 1972. Breeding soybeans
with resistance to nematodes. Soybean News (NSCIC)
23(2):2-3. Jan.
• Summary: “’Nematodes are interesting and remarkable

creatures that escape the average eye and mind because of
their hidden existence beneath the hide of man and beast
and sheltering cloak of mother earth. They make themselves
known to us in the itch we scratch, the plant that declines
and dies. Yet to really know them we must use a magnifier
or microscope to see them, because most nematodes are very
small and to make things more difficult nearly transparent.’
“Soybeans have nematode problems. Several different
types are known to cause yield reduction. Two types which
have received most attention in our research program are
the root-knot nematode and the soybean cyst nematode. We
have recognized the root-knot nematode as being injurious to
soybeans for many years, but the soybean cyst nematode was
first recognized as a problem in the U.S. in 1954. Each of
these nematodes is more likely to cause problems on coarse
textured soils than on fine textured clays.
“The root-knot nematode is given the name Meloidogyne
incognita while the soybean cyst nematode is Heterodera
glycines. Soybean varieties and strains differ in their reaction
to nematode feeding and reproduction. Similarly we have
biological differences among nematodes. For example,
the root-knot nematodes in a field in South Carolina may
not reproduce on the variety Bragg, but those in a field in
Louisiana may reproduce and cause injury. Our objective in
the development of improved varieties is to recognize these
differences and incorporate levels of resistance that will
protect a variety from as many strains of the nematode as
possible.
“Jackson, released in 1953, was the first soybean
variety for which resistance to root-knot nematodes was an
objective in its development. Jackson derived its resistance
from Palmetto–an introduction from Nanking, China. Other
varieties with resistance to root-knot nematodes are Bethel,
Delmar, Hill, and Bragg. Bethel and Delmar derived their
genes for resistance from the breeding line FC33243. Bragg
derived its resistance from Jackson, while the resistance of
Hill resulted from a recombination of genes which gave it a
higher level of resistance than any of its parents. Laredo, an
old hay type variety, was recognized as having a high level
of root-knot nematode resistance many years before our
current breeding program was initiated.
“One of our earlier attempts to determine whether strains
of root-knot nematodes behaved differently on soybean
varieties which we considered to be resistant was made in
1957. We arranged to have plantings made on soils known
to be infested with root-knot nematodes in the Eastern
Coastal areas. These plantings were made at two locations
in Delaware, two in South Carolina, and at one location in
North Carolina and Florida. The resistant varieties included
were rated as resistant in each of the six plantings.
“More recently we have obtained reports that varieties
reported to be resistant were not resistant in all areas. Dyer,
rated resistant in west Tennessee, was not resistant when
grown in a field in northeast Arkansas. Similarly Bragg was
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injured by root-knot nematodes in areas of fields in west
Florida.
“Isolates of root-knot nematodes from several of these
problem areas have been assembled at the West Tennessee
Experiment Station at Jackson for further studies. A series
of small field plots have been established for evaluating
breeding lines of soybeans with each of these root-knot
isolates. Studies are also conducted in the greenhouse.
“Preliminary results are encouraging that we do have
breeding lines that have a wider range root-knot resistance
than do the varieties now in production. One of the more
promising strains, D68-6344, has genes for resistance from
Laredo and Hill which appear to give it a wider range of
resistance than either parent. D69-9801 also appears to have
a higher level of resistance than Laredo. Strains such as this
also have resistance to the major leaf diseases as well as
resistance to phytophthora rot.
“It is only by testing against nematodes from the various
problem areas that we can determine whether we have an
adequate level of resistance. In adding resistance to a newly
recognized type, we must guard against losing resistance to a
previously recognized type.
“The cyst nematodes was recognized as a problem
in 1954 and resistant types were identified in 1957. The
resistant variety Pickett was made available for seed
producers in 1966. Two additional varieties, Custer and Dyer,
were planted for increase in 1967. By 1970, Pickett was the
major variety grown in west Tennessee. The varieties Pickett,
Custer, and Dyer derived their resistance from the blackseeded hay type variety Peking. The resistance of Peking had
been established by testing against soybean cyst nematodes
from fields in North Carolina, Tennessee, Missouri, and
Arkansas. The varieties Pickett, Custer, and Dyer were
evaluated against nematodes from these same areas.
“More recently, as resistant varieties are being widely
grown, damage to the resistant varieties has been observed.
We had previously recognized some differences among
isolates of the soybean cyst nematode in their behavior on
different soybean strains. On the basis of these differences,
the isolate from North Carolina was designated as race 1, the
isolate from Virginia as race 2, and the original isolate from
the Mississippi Valley area as race 3. The new isolate which
reproduces on our resistant varieties such as Pickett has been
designated as race 4. Lespedeza has been identified as a
host for the soybean cyst nematode. Field observations lead
us to believe that soybean cyst nematodes were present on
lespedeza in many fields before soybean production became
a common practice. Race 4 could have been present in these
fields on lespedeza in much slower numbers than race 3.
“With race 4 as a problem, it was again necessary
to survey our soybean germplasm collection in search of
an adequate level of resistance. Several types previously
identified as resistant to races 1 and 3 had plants with a high
level of resistance to race 4. Crosses were made in 1970 and

F2 populations grown in 1971 to add race 4 resistance to our
better strains having the Pickett type of resistance.
“Resistance to root-knot nematodes or cyst nematodes
alone is not sufficient. For example, nematodes are more
likely to be a serious problem on coarser textured soils,
while phytophthora rot is more likely to be a problem on
slowly drained, fine textured soils. Yet both soil types may
occur in the same field. Pickett, resistant to cyst nematodes,
was susceptible to phytophthora rot and growers suffered
losses from phytophthora rot on the more slowly drained
portions of their farms. Pickett 71 combines resistance to
cyst nematodes (not race 4) and phytophthora rot. We have
promising strains that also combine resistance to root-knot
nematodes along with resistance to cyst nematodes and
phytophthora rot and to which we hope to add resistance to
race 4 of the cyst nematode.
“Disease and nematode resistance will reduce the
hazards to production on many soils. However, these
resistant varieties must also be highly productive on soils that
do not have problems. Our goal is to attain maximum yields
with a minimum of risk.” Address: 1. Research Agronomist,
Plant Science Research Div., Agricultural Research Service,
USDA, working in cooperation with the Delta Branch
Mississippi Agric. Exp. Station, Stoneville, Mississippi; 2.
Nematologist, Plant Science Research Div., ARS. USDA,
West Tennessee Experiment Station, Jackson, Tennessee.
2468. Rodale, Robert. 1972. The greatest bean of them all.
Prevention (Emmaus, Pennsylvania). Feb. p. 25-30. [2 ref]
• Summary: That bean is the soybean. “Make 1972 a
memorable year for good health and good eating.” Make it
your goal to put some great soybeans on your table before
Christmas. Not any old soybeans, but “edible soybeans” as
opposed to the regular kind. Yet stores that sell soybeans
rarely tell you which type or named variety they are selling.
“I recently had one of those euphoric soybean
experiences, and it was with a variety called Kanrich, which
we grew in our garden last summer at the Organic Gardening
Experimental Farm.” He first realized they had a special
variety when he and his wife enjoyed the Kanrich soybeans
as tender green soybeans. The “taste was out of sight.”
You can buy Kanrich variety soybean seeds to plant
in your garden from Burpee Seed Co., Philadelphia,
Pennsylvania 19132, and from Schell’s Seed House, 10th and
Market Streets, Harrisburg, Pennsylvania 17105.
The writer then discusses problems with meat. “So
if you are truly interested in getting the best of nutrition
and food safety for your family, you will want to try to eat
less meat.” Rely instead on sources of plant protein, such
as the soybean. Learn to combine these foods to improve
protein quality. Beans and rice together are a great protein
combination–long a staple of Latin American cooking. Use
the book Diet for a Small Planet, by Frances Moore Lappe to
learn how to combine plant proteins to achieve high protein
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values and good taste. Address: Emmaus, Pennsylvania.
2469. Ebine, Hideo; Matsushita, Z.; Sasaki, H. 1972.
Beikoku-san daizu no miso genryô to shite no tekisei
hyôka. II. Daizu gurittsu ni yoru miso jôzô [Evaluation of
U.S. soybeans as raw materials for making miso. II. Miso
manufacturing from soybean-grits]. Shokuryo Kenkyujo
Kenkyu Hokoku (Report of the Food Research Institute) No.
27. p. 109-17. March. Reprinted from Miso no Kagaku to
Gijutsu No. 203. p. 18-25 (1971). [7 ref. Jap; eng]
• Summary: Soybean grits were made from several dehulled
U.S. soybean varieties (Dorman, Lee, Yelnanda, Harosoy,
Hokkaido, and Clark) using two different dehulling
machines. Large grits were preferred and the Weston
Moisture Meter gave the best results. When using grits, 13%
of the water soluble dry matter was lost in the water during
soaking and steam cooking–twice as much as with whole
soybeans. The main losses were from water-soluble sugars
(6.1%) and protein (3.9%), both of which cause miso color
formation.
When the grits were grits were soaked in water before
cooking, the color of the cooked grits and of the miso made
from them was “bright and beautiful.” The loss of dry
matter was the main problem. Address: Food Research Inst.,
Shiohama 1-4-12, Koto-ku, Tokyo, Japan.
2470. Ebine, Hideo; Matsushita, Zenichi; Sasaki, Hirokuni.
1972. Beikoku-san daizu no miso genryô to shite no tekisei
hyôka. III. Sentaku hinshu ni yoru chûkan kôgyô shiken
[Evaluation of U.S. soybeans as raw materials for making
miso. III. Miso manufacturing from screened soybean
varieties in pilot plants]. Shokuryo Kenkyujo Kenkyu Hokoku
(Report of the Food Research Institute) No. 27. p. 118-31.
March. Reprinted from Miso no Kagaku to Gijutsu No. 206.
p. 16-28 (1971). [2 ref. Jap; eng]
• Summary: As a result of pre-screening, the soybean
varieties Comet, Harosoy, M-1 (Kanrich), and
Tsurunotamago (abbreviated as Tsuru were used for making
miso in pilot plants). “White miso. light-colored salty miso,
and red salty miso were made from whole soybeans and from
soybean grits. The ability of the whole soybeans to absorb
water was M-1 > Comet > Tsuru > Harosoy for light colored
salty red miso and for red salty miso, and M-1 > Comet >
Harosoy > Tsuru for white miso.
As for soybean grits, although the amount of solid
matter lost during soaking and cooking is larger than for
whole soybeans, the color of the cooked grits is brighter,
resulting in miso of a beautiful color made from them, and
the protein of cooked soybean grits is more susceptible to
enzyme hydrolysis resulting in higher evaluation of their
miso in a sensory / organoleptic test. Address: Food Research
Inst., Shiohama 1-4-12, Koto-ku, Tokyo, Japan.
2471. Ebine, Hideo; Matsushita, Zenichi; Sasaki, Hirokuni.

1972. Beikoku-san daizu no miso genryô toshite no tekisei
hyôka (hoi) Sôgô hyôka [Evaluation of U.S. soybeans as
raw materials for making miso (Supplement). Summary
of evaluation tests]. Shokuryo Kenkyujo Kenkyu Hokoku
(Report of the Food Research Institute) No. 27. p. 132-36.
March. Reprinted from Miso no Kagaku to Gijutsu No. 210.
p. 21-24 (1971). [5 ref. Jap; eng]
• Summary: A test of 101 U.S. soybean varieties showed that
those most suitable for making miso are Kanrich, Mandarin,
and Comet. U.S. soybeans generally have much higher
oil content and lower carbohydrate content than Japanese
soybeans. Discusses the key points in evaluating the
suitability of a soybean variety for making miso. Address:
Food Research Inst., Shiohama 1-4-12, Koto-ku, Tokyo,
Japan.
2472. Bourne, M.C. 1972. Defatted soybean cotyledons as
a high protein, stable, dry food. Canadian Institute of Food
Science and Technology Journal 5(2):A39-A41. April. [3 ref.
Eng]
• Summary: Hexane was used to extract the fat from soybean
halves of the varieties Bansei and Clark. Address: New York
State Agric. Exp. Station, Cornell Univ., Geneva, NY 14456.
2473. Ebine, Hideo; Matsushita, Z.; Sasaki, H.; Yanai,
S.; Ariyoshi, M.; Machi, M. 1972. Beikoku-san daizu no
miso genryô to shite no tekisei hyôka [Evaluation of U.S.
soybeans as raw materials for making miso]. Report of
Central Miso Institute No. 7. 66 p. July. Collection of 7
articles, in Japanese, with 4-page English-language summary.
[28 ref. Jap; eng]
• Summary: Part I: Miso manufacturing test on a laboratory
scale. (1) Employing 13 varieties of U.S. soybeans and
11 varieties of Japanese soybeans of 1961 crops, U.S.
soybeans were generally higher in oil content and lower in
carbohydrate content than Japanese soybeans. Among the
tested U.S. varieties, Comet, Yelnanda and Harosoy were
promising.
(2) In 1962, 27 samples of U.S. soybean crops and 5
samples of Japanese soybeans were employed. Not all the
Japanese varieties tested were evaluated superior to the U.S.
varieties, but the evaluation of consistency or texture was
higher than that of U.S. varieties.
(3) Fourteen samples of U.S. soybeans from the 1963
crop and 26 samples from the 1964 crop were evaluated for
their suitability in making miso. From the 1963 crop, Comet,
J.E.W.-45, and Mandarin were considered the best. From the
1964 crop, Mandarin and Kanrich were considered best.
(4) Of the soybean samples of 1965 and 1964 crops, the
results showed that Kanrich variety of 1964 was the best.
“In comparison with U.S. soybeans, the characteristics of
Japanese soybeans can be significantly recognized in the
consistency of miso, namely in its fine and smooth texture.”
Part II: Miso manufacturing from soybean-grits.
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Twice as much dry matter was lost during cooking as when
whole soybeans were used. The main constituents of the
loss were water-soluble sugar (6.1%) and protein (3.9%)
which cause color formation of miso. When the soybean
grits were soaked in water before cooking, the color of the
cooked soybean grits as well as miso made from them were
bright and beautiful. The flavor of fermented miso was also
improved by this method of using soybean grits.
Part III: Miso manufactured from screened soybean
varieties in pilot plants. The variety M-1 gave the best results
for light colored salty miso, red salty miso, and white miso.
(Supplement) Evaluation tests were conducted on 101
U.S. and 24 Japanese soybean samples. In comparison with
Japanese soybeans, the U.S. soybeans showed a higher level
of oil content and a lower level of carbohydrate content.
The varieties of U.S. soybeans suitable for making miso are
Kanrich, Mandarin, and Comet. Soft and bright soybeans are
generally suitable, since they show a high absorbing capacity
of water. Soybeans rich in carbohydrate show generally
high capacity of water absorption. Large size of soybeans
are generally acceptable. Address: 1. Shokuryo Kenkyujo,
Tokyo.
2474. Yen, J.T.; Hymowitz, T.; Jensen, A.H. 1972. Utilization
of protein from a trypsin-inhibitor variant soybean by
growing gilts (Abstract). J. of Animal Science 35(1):225-26
(Abst. #234). July.
• Summary: Clark and Harosoy soybean varieties have
trypsin-inhibitor (TI) activity proteins that show up as Rf
0.95 electrophoretic band (EB), which is that of Kunitz
soybean TI. Address: Univ. of Illinois, Urbana.
2475. Ibrahim, I.K.A.; Ibrahim, I.A.; Massoud, S.I. 1972.
Induction of galling and lateral roots on five varieties of
soybean by Meloidogyne javanica and M. incognita. Plant
Disease Reporter (USDA) 56(10):882-84. Oct. [12 ref]
• Summary: “The effects of Meloidogyne javanica and M.
incognita on the growth of the soybean varieties Lee, N.C.
Hampton, Hampton, Laredo, and Delmar were investigated
experimentally. When the number of nematode galls
was used as an index for infection and susceptibility, the
tested varieties showed variable degrees of susceptibility
to M. javanica. Lee developed the highest number of
galls, followed by Hampton, N.C. Hampton, Laredo, and
Delmar. Laredo and Delmar were relatively resistant to M.
incognita, but the other varieties were susceptible. Roots
of Lee infected by either nematode species formed more
lateral roots than healthy plants. Lateral roots of Hampton
were significantly reduced by infection by either nematode
species; Laredo and Delmar roots were not affected. The dry
weight of the root and shoot systems of the tested varieties
infected by either M. javanica or M. incognita could not be
used as a reliable index for susceptibility.” Address: Dep. of
Plant Pathology, Faculty of Agriculture, Alexandria Univ.,

Alexandria, Egypt.
2476. Ebine, Hideo. 1972. Miso. In: 1972. Proceedings of
the [Sixth] International Symposium on Conversion and
Manufacture of Foodstuffs by Microorganisms. Tokyo:
Saikon Publishing Co. viii + 297 p. See p. 127-32.
• Summary: Contents: General description. Characteristics
of miso as a food. Advances in miso manufacturing:
Application of starters, application of new type cookers and
koji fermenters, production of miso with enzyme preparation,
production of new type miso (low salt, dehydrated). Problem
of mycotoxin.
In 1969 some 552,000 [metric] tons of miso were
produced industrially in Japan, employing 180,000 tons of
soybeans, 92,000 tons of rice, 19,000 tons of barley, and
75,000 tons of salt. In addition, the amount of home-made
miso is roughly estimated at 150,000 to 200,000 tons.
Japanese soybeans are the best for making miso of good
quality, followed by Chinese soybeans, then U.S. soybeans.
The best U.S. variety is “Kanrich and its related varieties,
Mandarin and Comet, which are comparable to the best
Japanese varieties.”
Photos show: (1) Sterilization of miso using a long,
horizontal machine. (3) Rotary drum fermenter for koji.
Address: Fermentation Div., National Food Research Inst.,
Ministry of Agriculture and Forestry, Shiohama 1, Koto-ku,
Tokyo, Japan.
2477. IRAT–Cameroun. 1972. Grand-Comore–Collection
soja. Anjouan–Collection soja [The soybean collection for
the island Great Comoro, and the collection for the island of
Anjouan]. IRAT-Comores Rapport Annuel (Moroni) 25 p. For
the year 1971. See p. 13, 21. [1 ref. Fre]
• Summary: IRAT stands for Institut de Recherches
Agronomiques Tropicales (Tropical Institute of Agronomic
Research). Note 1. The Comoro Islands are a group of
volcanic islands in the northern Mozambique channel,
between northeastern Mozambique and northwestern
Madagascar. Their capital is Moroni. They were an overseas
territory of France until July 1975, when they gained
independence.
Concerning soybean trials on the island of Great
Comoro, page 13 states that 63 varieties were planted at
Bandasamlini. Though the harvest is not finished at the time
this report goes to press, two varieties have already given
yields of at least 1,300 kg/ha of dry soybeans: The variety
11-H55-F4-126 yielded 1,433 kg/ha and the variety Nanisana
yielded 1,300 kg/ha. Five other varieties gave yields of
866 to 916 kg/ha: S-55, Ogden VI, DR-09, Biloxi VIII,
and Hatho [Hahto]. “The results from Great Comoro and
Anjouan are very encouraging. The soybean will be able to
serve as a significant source of revenue for the ‘highlands’
(over 400 meters).”
Page 21 notes that the same 63 soybean varieties were
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also planted at Gouni (altitude 400 meters) on the island of
Anjouan. The four varieties with the highest yields were:
11-H55-F4-126 (1,083 kg/ha), Nanisana (1,106 kg/ha),
Biloxi VIII (816 kg/ha), and Palmetto (816 kg/ha). The two
top yields are near the world mean of 1,150 kg/ha. One can
reasonably hope to surpass this figure by improving cultural
practices and adding fertilizer.
Note 2. This is the earliest document seen (March
2019) concerning soybeans in the Comoro Islands, or
the cultivation of soybeans in the Comoro Islands. This
document contains the earliest date seen for soybeans in
the Comoro Islands, or the cultivation of soybeans in the
Comoro Islands (1971). The source of these soybeans is
unknown. Address: Moroni, Comoro Islands.

Note 2. This is the earliest document seen (April 2008)
concerning soybeans in the Turkmen SSR (Turkmenistan), or
the cultivation of soybeans in Turkmenistan. This document
contains the earliest date seen for soybeans in Turkmenistan,
or the cultivation of soybeans in Turkmenistan (1968). The
source of these soybeans is unknown.
Note 3. Reference 2 is titled “Cultivation of bean seeds
in the south of the republic,” published in Agriculture in
Turkmenistan (1968). Reference 5 is titled “Content and
quality of protein and bean seeds,” published in Vestnik
Sel’skokhozyaistvennoi Nauki (Journal of Agricultural
Science, Moscow) (1962). Address: Institut Botaniki [Inst.
of Botanical Sciences], Akademii Nauk Turkmenskoi SSR,
Ashkhabad, Turkmen, SSR.

2478. Kuznetsova, A.A.; Muradov, K.M.; Kazantseva, V.N.
1972. Khimicheskii sostav nekotorykh zernovykh bobovykh
kul’tur, perspektivnykh dlya vozdelyvaniya v Turkmenskoi
SSR [Chemical composition of some legumes, prospective
for cultivation in Turkmen SSR]. Izvestiia Akademii Nauk
Turkmenskoi SSR, Seriia Biologicheskikh Nauk (Proceedings
of the Academy of Sciences of the Turkmen SSR, Biological
Sciences Series) No. 5. p. 47-50. [5 ref. Rus; tum; eng]
• Summary: Vigna, Dolichos, soybeans, and jack beans
are fodder crops in Turkmenistan. Data on seed yields and
seed contents of protein, starch, moisture, phosphorus,
potassium, and calcium are given for these legumes which
were introduced in 1968-69 into the Turkmen SSR. The
chemical composition of the green matter and seeds of the
crops is strongly influenced by the phenological rhythm of
development. The largest amounts of protein (25.0–33.7%)
accumulate at the beginning of flowering.
Table 1, titled “Nitrogen content of the seeds of various
beans (% of dry matter): Experiments in 1968-69” (p. 48)
contains six columns: Species and varieties, yield, nitrogen
content (average), albuminous nitrogen, non-albuminous
nitrogen, protein (N x 6.25). The soybean varieties tested
were: Ogden, Ito-San, Shelbi, Urumchi. Ito-San gave the
highest yield in both years (2,280 kg/ha and 2,830 kg/ha).
Table 2, titled “Protein content of the green mass of
various plants corresponding to stages of development,”
(p. 48) contains three columns for stages of development:
Beginning of flowering, full bloom and beginning of bean
formation, and beans fully grown. Figures are given for the
Ogden and Ito-San soybean varieties.
Table 3, titled “Chemical composition of the ash of
different varieties of bean seeds” (p. 49) gives figures for
moisture, total ash, and 3 minerals.
Table 4, titled “Seed yield, protein yield, and in 1968
and 1969 for four soybean varieties: Ogden, Ito-San, Shelbi,
and Urumchi.
Note 1. Ashkhabad, formerly Poltoratsk, is the capital
of the Turkmen SSR. It is located near the Iran border in a
fertile oasis.

2479. National Research Council, Committee on Genetic
Vulnerability of Major Crops. 1972. Genetic vulnerability
of major crops. Washington, DC: National Academy of
Sciences. vii + 307 p. For soybeans, see Chap. 13, p. 207-17.
Illust. 23 cm.
• Summary: Chapter 13, titled “Soybeans and other edible
legumes,” discusses soybeans, peanuts, and dry beans.
Contents for soybeans: Origin and history. Importance
of crop. Genetic uniformity. Pests and diseases. Status of
breeding for resistance.
Concern with genetic uniformity and vulnerability
increased dramatically after 1970, when the U.S. corn crop
was struck by Southern corn blight. Yields dropped 15%
nationwide and more than 50% in certain major states. From
1924 to 1927 Dorsett collected 1,500 types of soybean
in Manchuria, and in 1929-31 he and Morse collected
4,578 varieties and types in Manchuria, Korea, and Japan.
This was the only expedition ever made into eastern Asia
specifically to collect soybean germ plasm. By 1922-43 of
the introductions received were found to be suited for seed
production in the U.S., and they were named. Approximately
10,500 introductions have been brought to the U.S. since
1898–many of these have been duplicates, so many have
been lost. Since 1943, 87 varieties have been registered by
the Crop Science Society of America.
The vulnerability of any crop to epidemics depends
upon the genetic uniformity of currently grown varieties.
The practices that increase the vulnerability of varieties by
restricting the germ plasm base are: 1. The parents used to
develop new varieties are restricted to a few that tend to
produce superior varieties under “normal” conditions. 2. A
very few varieties dominate production. 3. Resistance to a
given disease in currently grown varieties traces to a single
source.
Most of the currently grown varieties can be related
to 11 introductions, listed here in descending order of
importance based on frequency of occurrence (percentage)
in parentage of currently grown soybean varieties. Three
percentages are given for each variety after the year of
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introduction–Northern frequency, Southern frequency, and
total frequency. Northern refers to maturity groups 00-IV:
Mandarin (Pehtuanlintza, Northeastern China; 1911–84,
0, 58).
Richland (Changling, China; 1926–60, 0, 42).
AK [A.K.] (China; 1912–32, 63, 42).
Manchu (Niguta, China; 1911–56, 0, 39).
Tokyo (Yokohama, Japan; 1901–14, 58, 27).
Clemson (Nanking, China; 1927–9, 68, 27).
PI 54610 (Changchun, Liaoning Prov. China; 1921–14,
47, 24).
Mukden (Mukden, China; 1920–26, 0, 18).
Dunfield (Fancheatun Station, China; 1913–7, 26, 13).
Arksoy (Pingyang [Pyongyang / P’yongyang], Korea;
1914–0, 32, 10).
Roanoke (rogue from Pi 71597, Nanking, China; 1927–
0, 26, 8).
The varieties Wayne, Amsoy, Corsoy, Clark or Clark
63, Lee, and Bragg accounted for 56% of the U.S. acreage.
Statistics indicate that, for the soybean varieties currently
grown, genetic uniformity is pronounced.
2480. Cottingham, Charles; Maxwell, James D. 1973.
Evaluation of edible soybean varieties for adaptation to
South Carolina. South Carolina State College, Research
Bulletin No. 2. v + 11 p. Feb. [3 ref]
• Summary: In 1971 seven edible/vegetable varieties were
tested at 5 locations in the state: Verde, Kim, Prize, Disoy,
Kanrich, Rukuson [Rokusun], and N46-3799. “Significant
differences were found among varieties for dry seed yield,
and highly significant differences for location by green seed
yield were also noted. Agronomically, all varieties were
found to be suited for the production of edible soybeans,
although seed production would not be possible in South
Carolina due to heavy shattering.”
Kanrich gave the highest green seed yield (6,836 lb/
acre) followed by Rukusun (6,295) and Kim (5,978). Kim
gave the highest dry seed yield (26.32 bu/acre), followed
by Kanrich (21.58) and Rukusun (21.53). Address: South
Carolina State College, Orangeburg, South Carolina.
2481. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois). 1973. Report of the second
national soybean research conference: Memphis, Tennessee,
March 5-8, 1973 (Continued–Document part III). No. 775.
March 5. xvii + 51 p.
• Summary: (Continued): “Wilcox, J.R. USDA, W.
Lafayette, IN 47906.
“Williams, C. Louisiana State Univ., Agronomy. Dept.,
Baton Rouge, LA 70803.
“Williams, J.H. University of Nebraska, Lincoln, NB
68503.
“Williams J.E. USDA, Cotton Div., Memphis, TN
[Tennessee] 31828.

“Wisk, E. University of Delaware, Georgetown, DE
19947.
“* Wyllie, T.D. University of Missouri, Columbia, MO
65201.
“* Registered but unable to attend.
“Plant Breeding and Genetics Division
“J.R. Wilcox, USDA, Purdue University [West
Lafayette, Indiana], Division Chairman
“Germplasm Sources of Southern Varieties–Kuell
Hinson. Six varieties (Dare, Davis, Lee, Pickett, Bragg, and
Hampton) were grown most extensively in southern states in
1972. The following twelve old varieties and introductions
are included in their pedigrees more than 30 times: CNS,
S-100, Arksoy, Tokyo, PI 54610, Dunfield, Roanoke, Peking,
Haberlandt, Palmetto, Mammoth Yellow, and Laredo. New
varieties now coming into production and many older
varieties going out of production also derive substantial
portions of their germplasm from these same twelve sources.
The four sources of cytoplasm for southern varieties came
from Dunfield, S-100, Tokyo, and Roanoke.
“Because of their proven performance, the six varieties
listed above (or other genotypes closely related to them)
are likely to provide the ‘hard core’ germplasm for further
variety improvement in the South. As weaknesses in this
basic germplasm become apparent, approximately 750
germplasm entries are available as potential sources of genes
to correct these weaknesses. The role of the germplasm
entries in recent years has been to supply specific traits
such as resistance to Phytophthora rot, resistance to cyst
nematodes, etc., rather than to supply germplasm for
broadening the genetic base of improved varieties. The role
of germplasm entries is not expected to change appreciably
in the future. The present genetic base, although narrow,
appears to be very well adapted to present and future
production locations and techniques.
“Germplasm Sources in Northern Soybean Varieties–
C.R. Weber. The northern U.S. soybean belt and Canada
have about 70% of the soybean acreage in North America. At
present there are 20 soybean varieties that occupy over 90%
of the northern acreage. All of the 20 varieties are of hybrid
origin and most of them are from the second and third cycle
of recombination since introduction. The parentage of these
20 traces to only 10 ancestral varieties. These 10 ancestral
varieties are: Mandarin, Richland, Manchu, Illini, Mukden,
Dunfield, No 171 (Capital), CNS, Ogden, and Patoka. Eight
of these ancestral varieties originated as introductions from
Manchuria (N.E. China) between 40 and 50 degrees N. Lat.
and represent Uniform Groups I through III. CNS and Ogden
came from farther south in China and Japan, respectively.
“Mandarin, Richland, Manchu, Illini, Mukden,
and Dunfield form by far the major basis of our present
northern soybean germplasm. Mandarin cytoplasm is
represented in 12 of the 20 leading soybean varieties. Illini
and Mukden cytoplasm is represented in almost all of the
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remaining varieties. From the foregoing, we have a narrow
germplasm base represented in our commercial varieties.
When hybrid populations were made with the basic 6
ancestral Manchurian varieties, they provided better genetic
populations from which to select even though many other
crosses were made of diverse parental origin.
“Crosses of adapted X adapted strains will on the
average produce more good lines than will crosses of adapted
X unadapted or unadapted X unadapted strains. However,
there is still need to introduce periodically new germplasm,
not only for specific genes, but also genes for adaptiveness.”
2482. Soybean Digest Blue Book. 1973. Soybean seed. p.
162-65. March.
• Summary: In the 1972 Blue Book, after passage of the
landmark Plant Variety Protection Act of 1970, the section
on “Soybean seed” has expanded to about 2 pages. It is listed
in the index in two places: “Seed, soybean” and “Soybean
breeders (private)”–the latter for the first time. 74 companies
selling soybean seed are listed alphabetically by state.
At the end, under “Vegetable soybean seed” (p. 165),
four companies are listed: Jacob Hartz (Stuttgart, Arkansas).
Farmer City Grain (Farmer City, Illinois). Strayer Seed
Farms (Hudson, Iowa), and Gurley’s Inc. (Selma, North
Carolina). The following vegetable varieties are sold: Disoy,
Kanrich, Kim, Magna, Prize, Provar.
2483. Leonard, Agnes W. 1973. Grow your own protein. New
York Times. April 8. p. 35. Supplement.
• Summary: One solution to the high cost of meat is to grow
your own protein in the form of soybeans. Agnes grows
green soybeans (Disoy variety) in her home garden in upper
New York state. About 4 years ago she began hay mulching
with spectacular results. Her worn-out sand heap responded
like magic and weed growth–though not entirely eliminated–
was greatly reduced.
Some excellent books about soybeans are: (1) “How
to Have a Green Thumb without an Aching Back,” by Ruth
Stout. “The Soybean Cookbook,” by Mildred Lager and
Dorothea Van Gundy Jones. “The Useful Soybean,” by
Mildred Lager.
Illustrations by Matthew Kalmenoff show: (1) A
soybean plant loaded with pods. (2) A cluster of soybean
pods attacked to the plant stem.
2484. Deodhar, A.D.; Lal, M.S.; Sharma, Y.K.; Mehta, S.K.
1973. Chemical composition of vegetable type varieties of
soybean. Indian J. of Nutrition and Dietetics 10(3):134-38.
May. [8 ref]
• Summary: “Twelve vegetable type and two grain type
varieties of soybean grown at Jabalpur during the kharif
season of 1971 were harvested at the edible pod [green] stage
(i.e. about 2 weeks before maturity).” The named vegetabletype varieties were: Disoy, Kim, Kanrich, Coker 102, Coker

240, and Coker-stuart. The grain types were Bragg and
Punjab. Table 1 shows the chemical composition of the green
seeds and mature dry seed of these varieties (on a moisturefree basis). Table 2 shows the fatty acid composition of the
oil. Table 3 consumer acceptance of the different varieties.
Coker-stuart was judged to have the best taste, followed by
Coker-240. It was concluded that green seeds could as well
serve as a source of protein, as mature seeds. Address: Dep.
of Plant Breeding and Genetics, Jawaharlal Nehru Krishi
Vishwa Vidyalaya, Jabalpur-4, MP, India.
2485. Toronto Star (Ontario, Canada). 1973. The ugly
soybean contains a wealth of protein, vitamins. June 6. p. 77.
• Summary: The article begins: “Mirror, mirror on the wall,
what is the ugliest vegetable of all? The soybean. Some call
it ‘tasteless.’ Others ask ‘What do you do with it?’ Costconscious cooks, nutritionists, and the food industry would
be far more understanding.”
Under the soybean’s dull yellow surface is “a treasure
of protein, more than any other vegetable, and substantial
amounts of calcium, iron, other minerals and vitamins B and
E. Also the soybean has more changes of clothes than any
beauty queen.” Consider the following guises:
“Eaten like peanuts: Tofu (used in Oriental cooking as
bean curd); green (fresh) soybeans (prepared as fresh, or
eaten blanched...); dried soybeans (eaten as peanuts or used
as other dried beans in cooked dishes); soybean flour (can be
mixed with other flours but lacks gluten and can therefore
replace only 15 per cent or so of wheat flour in recipes).
“Other aspects of the bean are: Soy sauce (essential
in Oriental cooking and mistakenly used in the manner
of ketchup by many North Americans ‘eating Chinese’);
Tamari (pure soy–preferred by vegetarians); miso (fermented
soybean paste); soybean milk (liquid or powdered); soybean
grits and flakes; lecithin (supplement to control cholesterol
build-up)...”
“Soybeans have long been available in health food
stores, and some of the larger supermarkets now carry them.”
The best variety for food use is said to be Bansei. Canned
soybeans, which take less time to prepare, make a good beef
extender.
Gives recipes for: Soybeans and mushrooms (with “2
cups cooked soybeans” and 1 tbsp. tamari or soy sauce).
Baked soybeans (with “1 pound yellow soybeans picked over
and washed.” Let the beans soak in a large freezer container
for 5 hours, then place them in the freezer for at least 24
hours to reduce the cooking time required. “Place frozen
beans and liquid in a large kettle. Bring to a boil and simmer
gently until tender, adding more hot water if necessary. This
takes 2½ to 3½ hours”). Soybean-mint salad (with 2 cups
cooked soybeans or 1 can {15½ ounces}), drained. Soy
mayonnaise (with ½ cup soy flour).
2486. Illinois Agricultural Experiment Station. 1973.
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Soybean varieties developed at the Illinois A.E.S. Urbana,
Illinois. 1 p. July 9. Unpublished typescript.
• Summary: For each variety is given: Variety name, prior
designation, source (parentage), year named or released,
developer or sponsor, and year selected. The first two
varieties, both selections, were Illini and Ilsoy (1927). The
first variety developed by crossing was Chief (1940; Illini
x Manchu A, by C.M. Woodworth). The following varieties
are listed (alphabetically): Chief (1940), Chippewa (1954),
Chippewa 64 (1964), Clark (1953), Clark 63 (1963), Giant
Green (by 1938; vegetable type from Takii Seed Co., Kyoto,
Japan, 1935), Harosoy 63 (1963), Hawkeye 63 (1963),
Illington (by 1938; vegetable type from Japan), Illini (1927,
selection from A.K.), Ilsoy (by 1927, selection from Ebony),
Lincoln (1943), Shelby (1958), Tortoise Egg (by 1938;
vegetable type from Japan), Viking (1942), Wayne (1964),
Williams (1971). Address: Urbana, Illinois.
2487. Tanner, J.W. 1973. Where we are and how we got
there: An historical review of soybean production in Ontario.
In: Ontario Soya-Bean Growers’ Marketing Board, ed. 1973.
Ontario Soybean Symposium 1973. Ottawa: Agriculture
Canada. 110 p. See p. 11-22.
• Summary: The best summary of soybean history in Canada
seen up to this time. The author believes that, “based on the
chaotic events of the last 12 months... for historical purposes
it would seem desirable to divide the history of soybeans
into two eras: pre-September 1972 and post-September 1972.
Certainly the events of the last year created an awareness
in producers and the general public alike of a whole new
vocabulary, including words such as anchovies, futures
market, protein gap, embargo, superburger, and soaring
prices. The latter produced another vocabulary most of which
would be unprintable.”
Note 1. This is the earliest English-language document
seen (Nov. 2014) that contains the term “superburger” (or
“superburgers”).
“The first report of soybeans grown in Canada was by
C.A. Zavitz in 1893 at the Ontario Agricultural College.
The seeds had been obtained from Dr. C. [Prof. C.C.]
Georgeson, Kansas, who had received them from Japan three
years earlier. [Note 2. Zavitz first published his research on
soybeans in 1901, and first reported the results of his 1893
research in 1908]. For 30 years Zavitz, alone in Canada,
meticulously conducted trials on variety tests, dates of
planting, seed rates and row widths for soybeans grown for
seed and hay.
“By 1927, Zavitz had evaluated over one hundred
varieties, most of them for five years or over. The 31 year
average of his best variety, Early Yellow was 16.78 bu/acre.
The 22 year average green crop yield for the variety Ito San
was 7.5 tons per acre per year. In 1924, Zavitz released OAC
211, the first variety of soybeans registered by the Canadian
Seed Growers’ Association. The variety continued as one of

the recommended varieties until the mid 40’s.
“The soybean program at Harrow was started in 1923
by Dr. F. Dimmock. [In 1923 he grew the first soybeans
at Harrow. In 1925 the first soybeans were grown in Kent
County. In 1930 the first soybean crosses were made at
Harrow.] Dr. Dimmock was transferred to the Ottawa
research station in 1927 where he continued his work on
soybeans and produced a string of excellent early varieties
of soybeans over 35-40 years including Acme, Comet,
Crest, Mandarin, Capital, Merit, Kabott and Pagoda. The
Harrow research was continued by Casper Owen who started
breeding soybeans in 1931. This program was to prove to
be one of the most outstanding in North America producing
such varieties as AK (Harrow), Harman, Harly, Harosoy and
Harome.”
“In the late 1920s a few farmers were growing a small
acreage of soybeans for grain, harvesting with a reaper and
threshing the seed out. Two short-lived crushing plants
were established in the south west part of Ontario in the
mid-1930s, one of which was located at Shelbourne [sic,
Colborne] Street in Chatham.”
Note 3. Founded in 1934 (see p. 18), this was apparently
the first crushing plant in Canada. In Shepherd’s City of
Chatham (Ontario) Directory 1934-35 (p. B-166) we read:
“Soyabean Oil & Meal Co-operative Co Ltd, G E Biles, mgr,
Colborne n, w cor Adelaid.” Spelled out, with punctuation,
this becomes: northwest corner of the intersection of
Colborne St. and Adelaide St. See also C.A. MacConkey
(1935, p. 65) who gives the company name as: Soy Bean Oil
and Meal Co-Operative Co. of Canada, Ltd.
“Subsequently, few beans were grown for hay. The late
1930s were critical years for the soybean in Ontario, and
without the help of the Maple Leaf Mills plant (which was
primarily processing flax) and Toronto Elevators [which later
merged with Maple Leaf Mills in 1962], there would have
been no place to market the new crop.
“The establishment of soybeans as a major crop in North
America was assured by the occurrence of World War II.
Demand for oil created a rapid expansion in acreage and
processing facilities, and in the U.S.A. 1940 marked the first
year in which the acreage harvested as seed exceeded the
acreage harvested for hay. The latter continued to dwindle
away and now, represents an insignificant portion of the U.S.
acreage.
“The rapid expansion in acreage, once the demand
for oil was established, occurred as a result of a major
promotional effort by the consuming industries. With the
construction of a new plant in Toronto in 1944, Victory
Mills launched one of the greatest promotions of a crop ever
witnessed in the Province of Ontario. Extension bulletins,
newspaper advertisements, movies, newsletters and meetings
inundated the farmers with information and enthusiasm.
Ralph Chamberlain and later Ivan Roberts promoted the crop
at every opportunity. Acreage grew and by the early 50’s, the
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soybean had become a major cash crop in S. Ontario and had
its own marketing board.
“As the market for oil increased and the acreage
expanded in the 1920’s and 30’s, the problem of disposing
of all of the meal economically became acute, to the point of
slowing the expansion... Gradually the feed industry began
to recognize the value of the meal in livestock and pet foods
with the result that, with a major market established for
the meal by-product, the expansion of the oil industry was
assured.”
“To me there have been three outstanding
accomplishments in the development of soybeans in Ontario
to date: the pioneering work of C.A. Zavitz at the Ontario
Agricultural College... Next, the role of Victory Mills in
promoting the crop once the market for oil was established.
“Finally, the development at the Harrow Research
Station of the variety Harosoy by Mr. Casper Owen.
Released in 1951, Harosoy eventually grew to 80% of the
Canadian crop (1965). However, its total impact was even
greater in the United States Midwest where, in 1966, 26%
of the total U.S. crop of 25 million acres was Harosoy,
including 42% of the crop in Illinois, 48% in Indiana, 46%
in Ohio and 58% of Michigan’s crop. To be that dominant, a
variety can’t just be good, it must be great and Harosoy (and
later Harosoy 63) was certainly that.”
A graph (p. 20) compares soybean yield in the USA and
Canada from 1924 to 1971. The first statistics on Canadian
soybean yields date from 1941, and from that year onward
Canadian soybean yields were generally higher than U.S.
yields–in some year 5-6 bushes/acre higher.
A second graph (p. 22) shows the surprisingly parallel
growth of the number of soybean acres harvested from 1924
to 1972. Though the number of acres is smaller in Canada,
the rate of growth is almost identical. Address: Crop Science
Dep., Univ. of Guelph, Guelph, Ontario, Canada.
2488. Yen, J.T.; Jensen, A.H.; Hymowitz, T.; Baker, D.H.
1973. Utilization of different varieties of raw soybeans by
male and female chicks. Poultry Science 52(5):1875-82.
Sept. [28 ref]
• Summary: Three trials, involving 352 male and 96 female
8-day-old chicks, were conducted to compare the nutritional
values of a trypsin-inhibitor variant soybean designated 661,
and the commercial soybean varieties, Clark and Harosoy.
Solvent-extracted soybean meal (SBM) was used as the
control source of protein.
“With methionine supplementation male chicks utilized
661 better than the Harosoy variety, but females responded
similarly to both varieties. Both male and female chicks had
better gain/feed from SBM than from raw 661 soybeans
regardless of methionine supplementation.” Address: Univ.
of Illinois, Urbana-Champaign Campus, Urbana, Illinois
61801.

2489. Hartwig, Edgar E. 1973. Varietal development
(in soybeans). In: B.E. Caldwell, ed. 1973. Soybeans:
Improvement, Production, and Uses. Madison, Wisconsin:
American Society of Agronomy. xviii + 681 p. See p. 187210. Chap. 6. [68 ref]
• Summary: Contents. 1. Introduction. 2. Maturity
classification. 3. Photoperiod response: Latitude, light
quality. 4. Early history. 5. Growth habit. 6. Germplasm
collection: Range of maturity, seed size (seed weight),
percent protein and oil, oil quality, protein quality, seed
holding (pod dehiscence and shattering), seeds per pod,
pubescent type (pubescence density and erectness, glabrous),
response to minerals, source of genes for pest resistance
(disease resistance).
7. Varietal development: Introduction and history, the
northern states (Lincoln, Harosoy, Clark, Hark, Amsoy,
Corsoy, Wayne), the southern states (Ogden, Roanoke,
Jackson, Palmetto, Lee), mid-Atlantic states. 8. Genetic
background for major U.S. varieties. 9. Breeding for special
qualities: Phytophthora rot, brown stem rot, cyst nematodes,
resistance to feeding by insects, differences in oil and protein
content, vegetable types, height of lower pods, adaptation to
short-day regions [i.e. southern latitudes]. 10. Comments.
“Varietal development” has been of great importance
in establishing the soybean as a major crop in the USA.
Understanding photoperiodism in relation to varietal
development has also “been of extreme importance. For
no other major crop is photoperiodism as important in
determining area of adaptation” (p. 187).
Maturity classification: In the early 1900s, soybeans
were often classified on a scale from early to late, and the
number of days to maturity was given. But various studies,
starting with Haberlandt (1877), including Mooers (1908),
and especially those by Garner and Allard (1920-1930)
on the significance of day length on flowering behavior
(photoperiodism), indicated that “days to maturity was not
an adequate means of describing these types. Also, it was
not adequate to describe them as early or late”–unless the
latitude and date of planting was given, since the average
days maturity for any given variety depends strongly on
both of these variables. As a method of describing this
responsiveness to day length, ten maturity groups were
developed. For example, groups OO, O, and I are adapted
to the longer days in the northern areas of adaptability in the
USA and Canada. Varieties classed in Group VIII are adapted
to the southernmost portions of the continental United States.
Early history: Discusses–Perry expedition to Japan
(1854), Ball (1907–recognized 23 varieties), Piper & Morse
(1910–described 47 soybean types and listed 280 types that
had been grown in the Washington, DC, area). By 1922 more
than 800 introductions had been made by the USDA and
tested in various parts of the United States (Piper & Morse
1923). Some 43 introductions, which were found to be suited
for production in the USA, were given names. Suitability
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for forage production was emphasized. During the 20-year
period from 1907 to 1927, more than 2,000 lots of seed
received from China, Japan, Korea, Siberia, and India were
introduced by the USDA for testing (Morse 1927). Dorsett
(1927) collected nearly 1,500 seed lots from northeastern
China (39-53º north latitude) during a 2½-year period prior
to 1927.
Because of the growing interest in soybeans in the
United States, the USDA organized the Dorsett-Morse
expedition to the northeast prefectures of China, Korea, and
Japan during the years 1929 to 1931. This was the only plant
exploration program for which the primary objective was
soybean collection. A total of 4,578 seed lots were collected.
Of these, 3,379 (74%) were from Korea, 622 (14%) were
from China, and 577 (13%) were from Japan. Many of
the soybeans from Japan were “large-seeded, vegetable
types. Several of these were named in anticipation of their
acceptance by the U.S. public, but few were ever grown
extensively. One of these, PI 80481 named Rokusun, has a
100-seed weight of 55 gm, the largest seed size known in
soybeans.”
Germplasm collection: “Prior to 1949, no organized
effort was made to maintain soybean introductions. Many
were discarded after their initial observation if an immediate
use was not recognized. Since that time an effort has been
made to catalog the characteristics of each introduction and
maintain viable seed.”
Seed size: The 100-seed weight for soybean varieties
currently produced in the USA ranges from 12-18 gm.
Varieties classified as vegetable types will usually have a
100-seed weight greater than 20 gm. The seeds of Glycine
max, the cultivated soybean, range in weight from 4 to 55 gm
per 100 seeds. The wild annual soybean, Glycine ussuriensis,
has very small seeds (1.2 to 1.8 gm/100 seeds).
Concerning vegetable types: “No clear-cut distinction
exists to define a vegetable-type soybean. In general, seed
size is in excess of 20 gm per 100 seeds and the beans
have a milder flavor. Several vegetable-type varieties with
somewhat improved agronomic qualities have been released
in recent years. Disoy is of Group I; Magna and Prize are
of Group II; and Kim, Kanrich, and Verde are of Group III
in maturity. Verde produces seed having green cotyledons
on maturity, which is assumed to be an advantage when
immature seeds are used for canning or freezing.”
Tables: (1) Effect of latitude and day length on maturity
date of the soybean variety Lincoln planted about May 20.
The table shows location, latitude, date it is mature. (2)
Approximate length of effective photoperiod at various
latitudes for an assumed adapted variety that would be
planted May 20 and would mature Sept. 20 at each latitude.
(3) Soybean varieties recognized in the U.S. in 1907 and
classified as to seed color. There were 6 black, 4 brown, 2
mottled, 2 green, 3 yellowish green, and 6 yellow.
(4) Soybean varieties registered by the Crop Science

Society of America since 1942 according to maturity groups
and approximate distribution of U.S. acreage by maturity
groups. For example, maturity group 00, consisting of Acme,
Portage, Flambeau, Altona, and Norman, accounts for only
0.1% of U.S. acreage. Maturity group II counts for 29.0%,
III counts for 17.0%, IV counts of 12.0%, etc. (5) Parentage
of the ten soybean varieties most widely grown in the U.S. in
1971. For example, Wayne, No. 1, of maturity group III, had
as its parentage L49-4091 x Clark.
Note: This chapter was later cited as an early study
that classified soybean varieties into different maturity
groups based on their photoperiod requirements. Address:
Agricultural Research Service–USDA, Stoneville,
Mississippi.
2490. Howell, R.W. 1973. A history of soybean research
at Illinois. In: Proceedings, INTSOY Steering Committee.
Univ. of Illinois, Urbana. See p. 1-8. Also reprinted by
Windish 1981. p. 111-118 (College of Agric., Univ. of
Illinois at Urbana-Champaign).
• Summary: This detailed history is one of the best ever
written on the subject. “It is a privilege to be able to review
with the members of the International Soybean (INTSOY)
Resource Base Steering Committee our concepts and plans
for an international soybean program based at the University
of Illinois.”
“The history of soybeans in Illinois and at the University
of Illinois goes back more than three-quarters of a century.
Bulletin 43, April 1896, reported studies in 1895 on the
composition and digestibility of ‘soja bean ensilage’ feed to
steers. The soybean ensilage was not eaten by the steers as
readily as cow pea ensilage, and it had a lower digestibility.
“Nevertheless, interest in soybeans and soybean
production was aroused. The first report, that we know of,
on soybean production from the Illinois station is Circular 5,
‘The Cow Pea and the Soja Bean,’ December 1, 1897. The
common varieties were Black Medium and Early White, or
Improved White.
“Influence of the University’s work on soybeans was
quickly evident. W.H. Stoddard, a farmer and seedsman at
Carlinville, in west central Illinois, read a paper before the
Macoupin County Farmers’ Institute on December 21, 1898:
‘Soy, or Soja Beans, What They Are... How to Grow Them,
and What They Are Good For.’...
“Illinois has been the leading state in soybean
production for more than half a century. This is not just
fortuitous. It reflects the vision of agricultural leaders in
the University on the eve of the twentieth century, and the
continued support of the College of Agriculture’s and the
University’s top administrators through the ‘teens,’ twenties,
thirties, and into the modern era.
“The second report from the Illinois experiment station
on soybeans, Circular 69, was issued in April 1903. The
modern word ‘soybean’ had come into use, replacing ‘soja
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bean.’ More significantly, in 1903 the first planting of
soybeans for production research was made at the Agronomy
South Farm on the campus. Soybeans have been grown there
every year since then.”
Note: This is the earliest document seen (March 2005)
concerning INTSOY–the International Soybean Program
at the University of Illinois, Urbana-Champaign. Address:
Head, Dep. of Agronomy, Univ. of Illinois.
2491. IRAT–Cameroun. 1973. Grand-Comore, Anjouan:
Amélioration variétale du soja [Great Comoro and Anjouan:
Soybean varietal improvement]. IRAT-Comores Rapport
Annuel (Moroni) 51 p. For the year 1972. See p. 12 and 28.
[Fre]
• Summary: Page 12 states that at Great Comoro island three
soybean varieties (Nanisana, Maxloxi, and 11 H 55) were
set aside from among the 63 varieties of the 1972 collection,
since they gave good results and yields last year (1971-72).
However in a varietal trial this year at Bandasamlini, these
varieties fell short of the yields hoped for. The yields for
1971-72, and for 1972-73 are shown for each variety in
kg/ha: 11 H 55, 1,566 and 702; Nanisana 1,900 and 712;
Maxloxi 1,666 and 841. The excessive rainfall in 1972-73
at the test site made this a bad season for legumes, and it
particularly influenced their germination, yields, and seed
size.
Page 28 notes that at Anjouan, four soybean varieties
were chosen from the 1971-72 collection at planted
at M’Rémani (altitude 800 meters) on terraces. The
heterogeneity of the soil and the low level of soil fertility
strongly influenced the yields: Biloxi VIII 1,902 kg/ha,
Nanisana 951 kg/ha, Palmetto 942 kg/ha, and 11-H55-F4-126
660 kg/ha. Address: Comoro Islands.
2492. Wax, L.M.; Bernard, R.L.; Hayes, R.M. 1974.
Response of soybean cultivars to bentazon, bromoxynil,
chloroxuron, and 2,4-DB. Weed Science 22(1):35-41. Jan.
[17 ref]
• Summary: “A broad spectrum of troublesome weeds infests
soybean fields throughout the major soybean-producing
areas of the United States. Annual grass and broadleaf weeds
are most prevalent. However, perennial grasses, perennial
broadleaf weeds, and perennial sedges are especially
troublesome in many areas.” The herbicides mentioned
above are control candidates.
“Of the 338 named U.S. and Canadian cultivars in
the USDA soybean germplasm collection, all but one
were tolerant to a postemergence application of 3.4 kg/
ha bentazon. One U.S. cultivar, Hurrelbrink, and ten
plant introductions from Japan were highly sensitive to
bentazon. These eleven cultivars were also highly sensitive
to bromoxynil and 2,4-DB and somewhat sensitive to
chloroxuron.” Address: 1. Agronomist; 2. Geneticist. Both:
ARS, USDA and Dep. of Agronomy, Univ. of Illinois,

Urbana, IL 61801.
2493. Brim, Charles A. 1974. Soybean varietal development.
Tennessee Valley Authority, Bulletin Y-69. p. 39-42. March.
Soybean: Production, Marketing, and Use.
• Summary: Contents: Introduction. New varieties for South.
Genetic diversity suffers. Yield and quality goals. Variety
groupings: All purpose varieties, specific varieties, multiple
varieties, heterogeneous varieties. Use of mixtures. Hybrids
still a question. Way to fight diseases.
Soybean varieties from maturity groups 00, 0, and I “are
adapted to the long days of the northern latitudes... Varieties
grown in the North flower relatively early and continue to
increase in height and dry matter accumulation for several
weeks after flowering. These varieties are indeterminate.”
Determinate types are found more in the South. Most of the
soybean introduced initially to the southern states were used
for forage. Arksoy was the first variety planted in the south
which had satisfactory seed holding for combine harvesting.
The release of Ogden in 1942 in Tennessee, and Roanoke
in 1946 in North Carolina played a major role in placing
soybean production in the South on a reasonably sound
foundation. The introduction of Lee and Jackson varieties in
the early 1950s further strengthened this foundation.
Concerning hybrids: “One of the questions confronting
plant breeders working with self-pollinated species is
whether effort should be exerted toward developing
methods of producing hybrids for commercial production.
The utilization of hybrid vigor in soybeans is unattractive
at present because of the difficulty of obtaining cross seed
on an economical scale. The discovery of male sterility
in soybeans set off speculation that hybrid soybeans were
just over the horizon.” Address: Research Leader, Soybean
Production Research, USDA-ARS–North Carolina State
Univ.
2494. Kaizuma, N.; Taira, H.; Taira, H.; Fukui, J. 1974. On
the varietal differences and heritabilities for seed protein
percentage and sulfur-containing amino acid contents in
cultivated soybeans, Glycine max Merrill. Ikushugaku Zasshi
(Japanese J. of Breeding) 24(2):81-87. April 30. [12 ref. Jap;
eng]
• Summary: “Summary: For the purpose of investigation of
varietal differences for sulfur-containing amino acid contents
in soybean seed protein, and of studying their genetic
properties, 55 varieties grown at the Faculty of Agriculture,
Iwate University, Morioka, in 1968 and 1969, were used for
the determinations of protein percentage by macro-Kjeldahl
method (N x 6.25) and the analyses of sulfur-containing
amino acid contents by micro-bioassay.
“The principal results obtained were as follows:
“1. The variation among the varieties ranged from 34.8
to 49.1% in protein, from 0.67 to 0.96g/16 gN in methionine
content, from 0.62 to 1. 22 g/16 gN in cystine content, and
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from 1.29 to 2.15 g/16 gN in total sulfur-containing amino
acid content. The coefficients of variation (C. V.) were 6.2,
7.2, 14.2, 10.0% in the above four characters, respectively.
The extent of varietal differences for sulfur-containing amino
acid contents was considered to be equal to or more than for
protein percentage.
“2. The heritabilities for protein percentage, methionine,
cystine and total sulfur-containing amino acid contents were
58.8, 55.1, 66.8 and 66.6%, respectively. Sulfur-containing
amino acid contents were thought to have almost equal or
higher heritability values, compared with protein percentage.
“3. The varieties, Kosodefuri, Gokuwase-edamame,
Gokuwase-hayabusa, Sangowasedaizu and Laredo showed
the highest sulfur-containing amino acid contents, which
were regarded as of much use as hybridization materials.
The varieties Okute-kuro-daizu [Okute black soybeans], and
Tairamame [Taira soybeans] were interesting as materials for
the studies on soybean protein quality.
“4. No genetic correlationships between protein
percentage and each of sulfur-containing amino acid
contents were found, while considerable high correlation
coefficient, +0.77, was obtained between methionine and
cystine contents. This was favourable for breeding of protein
quantity and quality.
“5. No evidence was discovered that the characteristics
for seed shape, seed coat color, hilum color, and cotyledon
color might be associated genetically with protein percentage
and sulfur-containing amino acid contents.
“6. Maturity, plant height, and 100 seed weight were
showed to be fairly highly and negatively correlated with
sulfur-containing amino acid contents, though the cause
of such correlation was still unknown. This would become
important for revealing the mechanism of varietal differences
for sulfur-containing amino acid contents.
“7. From the results mentioned previously it was
concluded with much confidence that breeding of the strains
with high protein percentage and high sulfur-containing
amino acid contents would probably be successful.” Address:
1&4. Faculty of Agriculture, Iwate Univ., Morioka, 020; 2-3.
National Food Research Institute, Ministry of Agriculture
and Forestry, Tokyo [Japan].
2495. Hymowitz, T.; Collins, F.I. 1974. Variability of sugar
content in seed of Glycine max (L.) Merrill and G. soja Sieb.
and Zucc. Agronomy Journal 66(2):239-40. March/April. [8
ref]
• Summary: “The flatus-producing factor in soybean seed
appears to be associated with the sugars raffinose and
stachyose... Among the cultivars [tested], ‘Bansei’ had the
highest total sugar, sucrose, and stachyose contents–16.6,
10.2, and 3.8 g/100 g seed respectively. The extent of
variability detected for total sugar and individual sugar
content offers opportunities for modification of the sugar
contents of soybeans.” Address: Dep. of Agronomy, Univ. of

Illinois, Urbana.
2496. Kogan, Marcos. 1974. Insect pests on soybeans.
INTSOY Series No. 2. p. 124-33. Proceedings of the
Workshop on Soybeans for Tropical and Subtropical
Conditions (College of Agric., Univ. of Illinois at UrbanaChampaign). [Eng; spa]
• Summary: “Insects and mites cause injury to soybeans
in ways that vary with the particular feeding habits and
ecological characteristics of each species.
“There are species that injure the plants through (1)
defoliation, (2) debranching or breakage of whole plants,
resulting from stem seeding, (3) blossom destruction, (4)
pod and seed destruction (Figure 1). Other less evident
types of injury result from (1) feeding on roots and nodules,
(2) piercing and sucking of green seeds, causing seed
malformation and consequent reduction of seed quality, (3)
transmission of pathogenic organisms.
“There are species adapted to attack the plants at every
stage of development (Figure 2). At germination and during
the early seedling stages insects attack below and above
ground level. Among others, there are larvae of flies known
as seed corn maggots that destroy cotyledons and top whole
seedlings.
“As plants develop, certain species start feeding on roots
and nodules like bean leaf beetle larvae, white grubs and
wireworms.
“During vegetative growth the defoliators, such as the
velvetbean caterpillar, soybean loopers, leaf beetles, blister
beetles, grasshoppers, start to appear and continue to attack
throughout the blooming and podding stages.
“Blossoms are destroyed by Lygus bugs, thrips, and
certain flower beetles, and finally the pods themselves are
subject to attack by stink bugs, bean beetles, grasshoppers,
and several species of pod borers, of which the corn earworm
is one of the most conspicuous.
“Although the dominant species vary from region to
region, there are ecological homologues that occupy the
same niches in the agroecosystem in the various parts of the
world.
“E.g., stems of soybeans are bored by the long-horned
beetles, Dectes texanus in the USA, Oberea brevis in India,
and Corrhenes paula, and Zygrita diva in Australia, and by
the caterpillar of the moth Crochiphora testulalis in South
America.
“Soybeans, however, have a great capacity to recover
from or to compensate for injury:
“E.g., (1) The number of pods per node increased from
4 on the main stem, and 1.5 on the branches to 5.7 pods per
node on debranched plants (Beuerlein et al., 1971).
“(2) Removal of up to 40% of pods at early pod fill
stage had little effect on yield, probably due to the fact that
the seed formed was generally heavier in depodded plants
(Smith and Bass, 1972).
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“(3) Abortion of flowers is a natural tendency of
the plant which normally uses no more than 25% of the
blossoms that are formed. Therefore, even a moderate level
of blossom destruction by insects is not likely to greatly
contribute to this natural event.
“(4) Artificially defoliated plants respond differently
according to the level of defoliation, and according to the
stage of development of the plant when defoliation occurred.
I will elaborate on this aspect later in this discussion.
“What then is the level of injury by insects that will
cause an economic loss–and how is this economic loss
assessed?
“This question probably is the crux of modern economic
entomology, and its correct answer is absolutely fundamental
for the development of pest management programs.
“I will discuss the approach we are taking at Illinois
to solve the problem and to use the information in a set of
guidelines for a pest management program in soybeans. To
simplify the discussion, I will use as example the effect of
defoliation on yield reduction and the role of one species–the
soybean looper, Pseudoplusia includens, in the defoliation
process.
“There is vast literature correlating simulated defoliation
with yield reduction. Some of the early work has been done
at Illinois by Dungan, Fuelleman and others in the early
40’s, but perhaps the best data available are from the work
by Kalton, Weber and Eldridge (1949) done at Ames, Iowa,
using the varieties ‘Lincoln’ and ‘Richland.’ These studies
were made to help hail insurance adjustors to assess damage
caused by hail storms.
“The work on hail damage was picked up by
entomologists in the last 5 years, and several experiments
were conducted in Florida, Missouri, Alabama, South
Carolina, and in Georgia, to validate previous work, and
to gather information on problems more peculiar to insect
caused defoliation.
“Combining the data contained in about 10 reports on
defoliation it was established that:
“(1) The effect of defoliation varies significantly with
the stage of development of the plant.
“(2) Plants are most susceptible to defoliation at the pod
setpod fill stage (R3-R5).
“(3) Second-degree curves can be fitted to the existing
data to describe the relationship of defoliation with yield
reduction.
“We need also information to establish the correlation
between the level of soybean looper populations with percent
defoliation of soybean plants.
“We measured the amount of soybean foliage consumed
by the caterpillar necessary to complete larval development.
The larvae gained 353.6 mg fresh weight and consumed
1.626 mg of fresh, young, soybean leaves (“Harosoy”). The
food weight was converted to area and we found that each
larva ate from 120 to 180 square cm of foliage.

“Defoliation caused by the soybean looper differs from
the simulated defoliation in a number of ways:
“(1) Larval feeding extends over a period of two to three
weeks whereas simulated damage is usually inflicted on one
operation.
“(2) Larval damage frequently results in the removal
of many small areas of the leaf, whereas most simulated
damage work is done by removal of entire leaflets, and
“(3) During the time in which the larva is feeding, the
plant is growing, therefore compensation starts even while
damage is being inflicted.
“Despite these incongruencies, we can use the data
on the correlation of simulated defoliation with yield loss,
and the data on foliage consumption by the caterpillars in
preliminary model’s to define the most critical parameter in
a pest management program, namely the economic injury
level, which is the “lowest pest population density that will
cause economic damage” (Stern et al., 1959) or “the (pest)
population that causes incremental damage equal to the cost
of preventing damage” (Headley, 1972). In fact, control
measures should be applied before the economic injury level
is reached and this critical time for making precautionary
treatments is known as the economic threshold.
“In practical terms, we need a method for defining the
population of soybean loopers (in our example) that, if left
unchecked, will eventually cause an amount of damage that
will reduce the potential yield by an amount greater than
the cost of the control measures. Therefore, the cost of the
control will be more than offset by the corresponding gain in
yield.
“At this point entomological considerations intertwine
with economic considerations...” Address: Assoc.
Entomologist, Section of Economic Entomology, Illinois
Natural History Survey, and Assoc. Prof., Univ. of Illinois.
2497. Evans: New U.S. domestic soybean variety. 1974.
Seed color: Dull, yellow hilum.
• Summary: Sources: Kennedy, B.W.; Lambert, J.W. 1975.
“Registration of Evans and Hodgson soybeans.” Crop
Science 15(5):735. Sept/Oct. These two varieties were
developed in a cooperative program of the Minnesota Agric.
Exp. Station and USDA’s Agricultural Research Service
(ARS). “Distinguishing characteristics of Evans are white
flowers, gray pubescence, dull seed coat, and yellow hila.”
Bernard, Richard L.; Juvik, Gail A.; Hartwig, Edgar
E.; Edwards, Calton J., Jr. 1988. “Origins and pedigrees of
public soybean varieties in the United States and Canada.”
USDA Technical Bulletin No. 1746. 68 p. Oct. See p. 4041. Maturity group: 0. Pedigree: Merit x Harosoy. Prior
designation: M61-96. Year licensed or released: 1974.
Developer: Minnesota AES (Agric. Exp. Station) and USDA.
Talk with James Orf, soybean breeder at Univ. of
Minnesota. 2003. Aug. 5. This variety was named after John
W. Evans, a leader in founding the Minnesota State Soybean

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 1200
Association; it was not named after Edward E. Evans, the
pioneer soybean breeder from Michigan. Address: USA.
2498. Ciancio, Pedro N. 1974. La soja y el problema
alimentario del Paraguay. ed. 2 [The soybean and Paraguay’s
nutritional problem. 2nd ed.]. Asunción, Paraguay: Imprenta
Nacional. 585 p. 22 cm. [50 ref. Spa; eng]*
• Summary: At head of title: Ciencia de la nutrición
(metabolismo). Address: Prof., Dr., Asunción, Paraguay.
2499. Ontario Soya-Bean Growers’ Marketing Board. 1974.
25th anniversary, 1949-1974. Box 1199, Chatham, ONT
N7M 5L8, Canada. 32 p. 24 cm.
• Summary: Contents: A mark in time (History of soybeans
in Ontario). For each year from 1949 to the present, a
summary of the year’s major events and activities related to
the board and to soybeans, a photo of the chairman of the
board with the names of the directors from the 6 districts:
Elgin, Essex, Pelee Island, Kent, Lambton, and Middlesex.
Elected county committeemen in 1974 from the 6 districts.
Soybean variety development through the years. Extension
programs beneficial to all. Table: Estimated acreage and total
production of Ontario soybeans–1973 (Total Ontario soybean
production in 1973: 14,753,000 bushels from 475,200 acres.
Leading counties: Kent 5,348,000 bu. Essex 4,234,000 bu.
Lambton 3,383,000).
Examples of some early history: 1949–”The first board.
Provisions under the newly created soybean marketing plan
regulations specified eleven directors to represent some
6,000 soybean growers in six districts. John H. Wilcox is
chairman. The first office of the board was located in the
office of the Ag. Rep. in Essex, and Angus McKinney was
the first secretary. K.A. Standing acted as assistant on a parttime basis. Board operations were financed during the 19491950 crop year by a one-half cent per bushel license fee.” In
1950, the license fee was increased from one-half cent to one
cent per bushel, the level at which it remained until 1959. In
1960 the license fee was reduced by the board from one cent
to one-half cent per bushel.
1951–The first annual convention of soybean growers
was held February 15-16, 1951 at Community Hall,
Chatham. Canadian soybean acreage in 1951 reached a high
of 155,000 with an average yield of 24.8 bushels per acre.
Production was a record 3.8 million bushels, while soybean
imports from the USA were about 5 million bushels per year.
1952–K.A. Standing was appointed full-time secretarymanager, and in 1973 he became general manager of the
soybean and wheat boards. In 1952 the board established its
office in Chatham, Ontario, sharing facilities and staff of one
secretary with the Ontario Seed Corn Marketing Board on
Market Street. Expansion of office requirements resulted in a
move to new quarters on Fourth Street in 1953.
1954–The Ontario Soya-Bean Growers’ Marketing
Board organized the first export of Canadian soybeans in

1954. The shipment was made from Port Stanley to interests
in the United Kingdom. Initiated to generate competition
in the domestic market, exports were to continue in every
succeeding year. Some 1,492,000 bushels were exported
during the 1954-55 crop year.
1958–This year the board was successful in having
soybeans brought under the Agricultural Stabilization Act.
The crop was supported at $2.10 per bushel. The average
price to growers was $1.90, resulting in a deficiency payment
of 19.6 cents per bushel for a total of $1,200,000 paid to
soybean growers. Also in 1958 the office was moved from
Fourth Street to Wellington Street West. Joint office and staff
arrangements were made with the newly established Ontario
Wheat Board, and Otis McGregor was appointed assistant
secretary-manager.
Licensed varieties developed at both Canada and
Ontario government research stations are: A.K. (Harrow)
(licensed in 1931-33), Mandarin (1934), Harman (1944),
Capital (1944), Harly (1948), Blackhawk (1950), Harosoy
(1951), Hardome (1953), Acme (1953), Comet (1953),
Crest (1957), Merit (1959), Harosoy 63 (1962), Chippewa
64 (1964), Vansoy (1970), Harwood (1970), Amsoy (1971),
Wells (1972), Steele (1972), XK 505 (1973), Evans M61-96
(1974), Harlon OX 643 (1974). Address: Chatham, ONT,
Canada. Phone: 519-352-7730.
2500. Ross, Alexander M. 1974. The college on the hill:
A history of the Ontario Agricultural College 1874-1974.
Toronto, Ontario, Canada: Copp Clark Publishing. x + 180 p.
Illust. Index. 22 x 29 cm. [279* ref]
• Summary: The contributions of C.A. Zavitz are well
documented. In 1874 the college opened with 28 students. In
1877 the first diplomas were granted. In 1879, when James
Mills became principal, 89 new freshman entered and the
total attendance was 162.
In 1880 (by an act of incorporation) the School of
Agriculture and Experimental Farm became the Ontario
Agricultural College (OAC) and Experimental Farm,
presided over by a president (James Mills), not a principal
(p. 35). The Toronto Globe mocked the idea that a college
was needed to teach practical-minded farmers or to confer
degrees in agriculture. A course was established which would
grant the degree of Bachelor of Science in Agriculture.
By June 1888 the OAC had become affiliated with the
University of Toronto. “At a special convocation at the
University of Toronto on 1 October 1888, five third-year
graduates from the College received their degrees. These
men were J.A. Craig, G.C. Creelman, J.J. Fee, B.E. Paterson,
and C.A. Zavitz.” These were the first degrees granted
by OAC. Before the end of the year Zavitz had become
Assistant Superintendent of Experiments and Assistant
Chemist at the Ontario Agricultural College.
In 1890 C.A. Zavitz, the newly appointed director of
experiments, drew the attention of President Mills to the
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pressing need for an experimental station building, “where
work could be accomplished during the winter months...”
The two-story building was finally provided by the Ontario
government in 1895 (p. 33).
Under Thomas Shaw the experimental plots grew more
numerous each year. Much of Shaw’s success was due to
the work of his Assistant Superintendent of Experiments,
the young Charles Zavitz (p. 45). President Mills recognized
the capabilities and talents of Zavitz. “In his annual report
for 1894 Mills drew Zavitz’ work to the attention of the
government by noting the growth in the number of plots
used in experimental work: from 56 in 1889 to 1,705 in
1894. The President also pointed out that from 1890 to 1894
the Experimental Department had distributed over 23,000
packages of choice grain throughout Ontario.”
In 1886 the members of the Ontario Agricultural
and Experimental Union started the first cooperative
experimental work on their own farms; most of the members
were former graduates of OAC. “The spirit behind the Union
drew its strength from the tireless energy of the Quaker,
Charles Zavitz, whose interest in testing and developing
different varieties of grains was to mean so much to the
agricultural economy of Ontario. Zavitz was a scientist of his
dat, a man endowed with remarkable ability to systematize
his knowledge. He was painstakingly fastidious about his
experimental work as well as imaginative and humble.
But, he was a man born too soon, too early absorbed by the
practical forces which insisted on immediate profits for rural
Ontario” (p. 49-50).
In 1893 Zavitz and his helper Whiteside prepared an
outstanding exhibit for the World’s Columbian Exposition at
Chicago, Illinois; it was widely reported in both American
and Canadian journals. In 1899 C.A. Zavitz attracted the
attention of newspapers and visitors at the Industrial Fair in
Toronto with his display of 160 varieties of wheat, and 80
varieties each of oats and barley. Ontario farmers were now
enjoying the advantages of Zavitz’ experimentation (p. 49).
The O.A.C. Review began publication in Nov. 1889; it
was named by C.A. Zavitz. For more than 60 years it was
published by OAC students, and it linked them with past
graduates and faculty as one large family (p. 69).
The intensely religious orientation of faculty members
like Mills and Zavitz “gave a strong nonconformist cast to
religious life on campus.” Many of the students had been
raised in an atmosphere of “puritanical fundamentalism.”
Thus, the theories of Darwin and Huxley were earnestly
discussed (p. 70).
Ever since the College was organized, the Professor of
Agriculture had complete charge of the experimental farm,
as well as instruction in field husbandry and live stock. But
since the science of Agriculture has made great advances
in the past few years, specialists are required to take charge
of certain branches of the work. In 1903 Prof. C.A. Zavitz,
the Experimentalist, was given a new branch of work, to

be known as the Department of Field Husbandry. In 1904
his cousin, E.J. Zavitz, was put in charge of OAC’s new
Department of Forestry (p. 76).
In 1914 three new buildings were constructed on
campus; one of these, the Field Husbandry Building, was
later renamed Zavitz Hall. President Creelman was fortunate
to have C.A. Zavitz on his faculty (p. 78).
In the O.A.C. Annual Report of 1911 C.A. Zavitz
discussed the results of his tests with many grains, including
the “Early Yellow Soy Bean, a legume which Zavitz may
have grown for the first time in Canada in 1893. Although
his methods may seem old-fashioned today, C.A. Zavitz’s
careful experimental work notably benefited Ontario
agriculture, and placed Field Husbandry in the forefront of
the O.A.C. departments” (p. 81).
At the outbreak of World War II, in the absence of
President Creelman, Prof. C.A. Zavitz, a Quaker and a
pacifist, was appointed Acting President during the fall of
1914. He opposed “setting up a military organization on
campus, arguing that students could best support the war
effort by devoting their energies to increasing the food
supply of the country.” The furore [furor] in the Guelph
newspapers was immediate, yet he had support and was able
to continue as Acting President until Dr. Creelman’s return
from an overseas tour (he was advising New Zealand on
agricultural policies) in early 1915 (p. 88).
In June 1927 Dr. Zavitz, the “much respected Head of
the Department of Field Husbandry,” who had served OAC
with distinction for 39 years, retired because of poor health.
Prof. W.J. Squirrell succeeded him as head of the department
(p. 104). Dr. Zavitz used to point to increased grain yields as
justification for the costs of his experimentation (p. 114). Dr.
Zavitz was the “grand old man” of field husbandry research
at OAC. Soybeans and corn are discussed (p. 133). In 1921
Dr. Zavitz described the purpose of a Provincial Alumni
Association; it was “to be an agency capable of rendering
inestimable service to the agriculturists of the Province”
(p. 157-58). Address: Head, English Dep., OAC, Guelph,
Ontario, Canada.
2501. Bernard, R.L. 1975. Soybeans in the People’s Republic
of China (Continued–Document part II). Soybean News
(NSCIC) 26(2):1, 3-4. Jan.
• Summary: (Continued): “The predominant plant type is
indeterminant with semi-determinant next and determinant
last. Predominant characteristics of varieties currently grown
in Kirin are white flowers, gray pubescence and about onethird have narrow leaves. Scientists preferred the narrow
leaves ‘to get better light penetration’ but they didn’t feel that
seed yield was necessarily higher.
“Intervarietal crossing has involved varieties from
Kirin and other provinces in China. Pollination is done on
an unusual time schedule with emasculation beginning at 5
AM and pollination from 8 to 10 AM. After 10 the pollen is
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gone. A winter nursery on Hainan Island is used to grow F1
and alternate generations to accelerate the breeding program.
There was about one hectare of F2 populations being grown
at Kungchuling involving about 50 different combinations.
The F5 to F8 generations are grown in progeny rows there
(1300 in 1974) and visually selected lines are performance
tested in subsequent years.
Note: When the Japanese controlled Manchuria,
they did extensive and very professional soybean varietal
development at Kungchuling. This work is described by W.J.
Morse in his unpublished log in 1930.
“Final strain testing is done in a regional test grown at
Kungchuling and over 30 other locations in the province. The
1974 test consisted of 25 varieties including experimental
strains developed at Kungchuling and at 5 district research
institutes. The Kungchuling tests were at 2 population rates
in plots 5 rows wide spaced 60 centimeters apart and 10
meters long in 4 replications with 1 replication at a higher
fertility level. The expected yield level was 2000 to 3500
kilograms per hectare (30 to 50 bushels per acre).
“There was also a test of 11 U.S. varieties of maturity
groups I to IV being grown at Kungchuling for the first time.
Amsoy 71, Beeson, Calland, Clark63, Corsoy, Harosoy63,
Kanrich, SRF 307, Wayne, Wilkin, and Williams were the
U.S. varieties being tested. Growth was good with a height
of nearly 4 feet on the taller varieties with no lodging, partly
because of the low population of 170,000 plants per hectare.
The varieties were similar to their appearance in the U.S.
except Williams was stunted and poorly podded.
“In addition to intervarietal hybridization, a mutation
breeding program is underway using x-rays or gamma rays
to develop earlier maturity. Some progeny rows in the R5
generation appeared to be earlier than the check variety.
“Objectives of their breeding program are: (1) higher
yield, (2) high oil content, (3) resistance to pests (4)
adaptation to intercropping, and (5) strong stems. They
have developed 8 improved varieties at Kungchuling and
popularized them in the Kirin province and nearby areas. The
major pest problem in Kirin is the soybean pod borer. Fields
not treated with insecticide have 10 to 20 percent of the pods
infested. A local variety has been found to have moderate
resistance. Although soybean mosaic is not considered
important in the breeding program, Dr. Bernard observed that
a mosaic-like disease appeared to be affecting yields. Aphids
are a major insect problem but resistant varieties have not
been found.
“The only cultural research on soybeans was seen
at Kungchuling where experiments were conducted on
intercropping with corn. Preliminary results indicated 6 row
strips of soybeans alternated with corn produced more total
yield from the land.
“The soybean breeding program at the Genetics
Institute, Peking, started in 1968 with emphasis on disease
resistance. Two varieties have been developed which are

resistant to purple stain and are being grown by farmers. The
main disease problems now are 3 viruses, soybean mosaic
(the most serious), soybean stunt, bud blight, and the leaf
disease target spot. Soybean mosaic stunted plants were
almost podless and had much more severe symptoms than
plants associated with the disease in the U.S. Resistance has
been identified by observing plants in the field, checking
with inoculation tests and by use of the electron microscope.
Two varieties were found to be moderately resistant and 2
appeared to be immune.
“Having found disease resistance, their next step will
be to breed for yield and lodging resistance. Determinant
varieties having lodging resistance are being grown in
the lowland, and indeterminant varieties are grown which
do well in poor soil areas in the upland. North of Peking
soybeans of an indeterminant type with medium to small
seeds were interplanted with corn and grain sorghum but did
not appear to have good yields in competition with the taller
crops. Grown alone, the varieties appeared to be much better.
Soybean breeding at the Northwest College of Agriculture
west of Sian was initiated more than 10 years ago and is
in cooperation with the nearby Academy of Agriculture
which is the source for germplasm. Their first objective
is to develop early maturing varieties to be planted after
wheat harvest in mid-June for harvest during the first half
of October. Disease resistance is their second objective with
work concentrated on an unidentified virus which causes
stunting of the plant and wrinkling of the leaves. The only
other disease considered is bacterial leaf spot. Although pod
borer is the most important insect pest, adequate resistance
has not been found.
“A new determinant variety was developed in 1970
at the College by pedigree selection. It grows 70 to 80
centimeters tall when planted after wheat, matures early
in 105 to 110 days, is shatter resistant and virus resistant.
Farmers are growing it in central Shensi province. Local
varieties in Shensi are used for bean curd or annual fodder
for cattle and hogs. There are a number of black-seeded
indeterminant varieties grown for fodder. Sometimes the
threshed grain is fed to cattle and hogs.
“In the remainder of China there does not appear to be
much soybean research. Because the crop is widely grown in
China and is an important source of protein, especially in the
diet of rural people, Dr. Bernard believes more research is
justified in the PRC.
“Wild soybeans: The wild soybean is a source of
germplasm that is apparently not being used in China. It
occurs in many areas and was observed to be abundant in the
Northeast. Perhaps it was eradicated from many agricultural
areas of China since it was not found in the Peking, Sian
and Canton areas. It was only found in forest parks and
wasteland around a factory and airport in the NankingShanghai area. At the Institute of Botany of the Academy of
Science at Peking the herbarium has a collection of about
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100 sheets of Glycine soja from 17 provinces or regions. An
interesting report of G. hainanensis (or Teyleria koordersii)
was found by Dr. Bernard at the herbarium of the Sun Yat
Sen University in Canton. This specimen, collected in 1933
on Hainain Island was listed as an annual with seeds and
pods appearing to be close to G. soja. However, the pods
occur in rather large clusters and have up to 7 seeds per pod
which would make it an interesting variant of G. soja, if not
a distinct species. This species should be obtained for further
study and as potential germplasm for soybean breeding.”
A small portrait photo shows Dr. Richard L. Bernard.
Address: Univ. of Illinois.
2502. Takeda, Kenneth Y.; Sakuoka, Richard T. 1975.
Vegetable soybeans. University of Hawaii Cooperative
Extension Service, Home and Garden Vegetable Service No.
14. 2 p. Feb.
• Summary: Contents: Climatic requirements. Soil
management and fertilization. Planting. Irrigation and
cultivation. Insect control. Disease control. Harvesting. Seed
availability.
“Soybeans can be grown year round in most locations
in Hawaii by planting the best adapted varieties. Kailua and
Kahala, 2 vegetable-type soybean varieties developed by
the University of Hawaii, yield well in Hawaii. Vegetable
soybean varieties developed in Japan will give good growth
and production only when planted between March and
August.”
“Vegetable soybeans are ready to harvest about 65 to 70
days after planting. The whole plant is usually pulled when a
majority of the pods are well-filled, but before the pods turn
yellow.” Address: 1. Asst. Specialist in Horticulture; 2. Seed
Specialist.
2503. Boquet, D.J.; Williams, C.; Birchfield, W. 1975.
Resistance in soybeans to five Louisiana populations of
the root-knot nematode. Plant Disease Reporter (USDA)
59(3):197-200. March. [10 ref]
• Summary: “Five root-knot nematode (Meloidogyne
incognita) populations in Louisiana differed widely in their
ability to reproduce successfully on soybeans... Eighteen
soybean strains and cultivars differed considerably in
reaction to these five nematode populations. Based on
average egg-mass indices for two greenhouse tests, D696344, Laredo, Delmar, and Bethel were highly resistant;
Forrest and Bragg were moderately resistant; and Hill and
FC 33 243 had low resistance to M. incognita. The 10
cultivars that had very little or no resistance were Mendota,
Habaro, Palmetto, Mandarin 507, Mukden, Monroe,
Blackhawk, Peking, S-100, and Lee 68.”
“Part of a dissertation submitted by the senior author in
partial fulfillment of the requirements for the Ph.D. degree.”
Address: Louisiana State Univ., Baton, Rouge, LA 70803.

2504. Sunset (Menlo Park, California). 1975. It’s a year to
grow soybeans. 154:244-45. April.
• Summary: Describes how to grow soybeans in a vegetable
garden and how to use them as cooked green soybeans, as
cooked dried soybeans, as sprouts, or roasted like peanuts.
“For more complicated soybean uses like making soy milk or
tofu, you might look at The Soybean Cookbook by Dorothea
Van Gundy Jones (Arco Publishing, New York, 1974; $1.45).
“How to grow them: In the past, short or cool growing
seasons in some areas made growing soybeans difficult. Now
two varieties that can produce in shorter growing seasons
are available. ‘Early Green Bush’ matures in about 85 days;
you can order from Stokes Seeds, Box 548, Buffalo, New
York 14240. ‘Fiskeby V’ is supposed to mature even faster,
even in cool climates; order from Thompson and Morgan,
Box 24, Somerdale, New Jersey 08083. In areas with long,
hot summers, you can use ‘Kanrich’ or other slower but more
widely available varieties.”
2505. Emerald: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1975. Seed color:
Green (green cotyledons), hilum black.
• Summary: Sources: Soybean Digest. 1975. “New soybean
developed in Delaware.” May. p. 50. “A new edible soybean
named Emerald has just been released by the University of
Delaware’s Agricultural Experiment Station. Emerald is a
green vegetable soybean.” The seed is large and bright green.
Crops and Soils Magazine. 1975. “Varieties: Edible
soybean released in Delaware.” 27(8):18-19. June/July.
Crittenden, H.W.; Svec, L.V.; Wisk, E.L. 1975. “The
Emerald soybean.” Delaware Agricultural Experiment
Station, Circular No. 14. 4 p. Dec.
Islam, Mir N.; Lea, Roberta A. 1979. “Effect of maturity
on the nutrient content and the canning quality of Emerald
soybean.” J. of Food Science 44(1):204-07, 212. Jan/Feb.
Emerald had the best nutrient content and canning quality
when it was harvested 95 days after planting, i.e. “at an
immature stage as a fresh vegetable.”
Letter from Dr. Richard Bernard to William Shurtleff at
Soyfoods Center. 1982. May 15. Vegetable-type soybeans:
Variety: Emerald. Maturity group: IV. Breeder: Univ. of
Delaware & Crittenden. Year released: 1975. Ancestry:
Aoda x (Hahto x Kent). This soybean has green cotyledons,
which is rare; that means the soybeans are green all the way
through. Address: USA.
2506. Soybean Digest. 1975. New soybean developed in
Delaware. May. p. 50.
• Summary: “A new edible soybean named Emerald has just
been released by the University of Delaware’s Agricultural
Experiment Station.
“Emerald is a green vegetable soybean which is intended
for use in the processing trade for either freezing or canning.
According to Dr. H. William Crittenden, the plant pathologist
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who developed Emerald, the bean is equally adapted for the
home garden.
“Emerald has a large, bright green seed which is quite
different is shape from the more familiar yellow-seeded
varieties of soybeans. The bean is slightly flattened and
has a black hilum.” It has a good flavor and “contains 40%
protein–nearly twice that of peas, navy beans and lima
beans.”
“The selection of the new variety came from a cross
of Aoda and a selection from Hahto and Kent made at the
University’s Georgetown Substation in 1960. The bean has
been tested in Delaware for 8 years.
“Emerald reached the plump stage, which is best
for edible quality, in 95 days. It matures for harvest in
the dry state in 126 days. Yield per acre for processing
is approximately 2,500 lbs. Yield per acre for combining
averages around 35 bu.
“In anticipation of a growing demand for such greenseeded vegetable soybeans in the future, an application for
a Plant Variety Protection Certificate for Emerald has been
filed. Seed supply in 1975 will go only to seed growers. It
should be commercially available the following year. The
Delaware Agricultural Experiment Station will maintain
foundation seed.”
Note. This is the earliest document seen (June 2013) that
mentions the soybean variety Emerald.
2507. Crops and Soils Magazine. 1975. Varieties: Edible
soybean released in Delaware. 27(8):18-19. June/July.
• Summary: “A new edible soybean variety called
Emerald has been released by the University of Delaware’s
Agricultural Experiment Station. The soybean is intended
for freezing and canning. It is equally adaptable for home
gardens, according to its developer, H. William Crittenden.”
The large green seeds of Emerald are slightly flattened.
2508. Singh, T.P. 1975. Soybean improvement work at IITA.
In: R.A. Luse & K.O. Rachie, eds. 1975. Proceedings of IITA
Collaborators Meeting on Grain Legume Improvement: held
at IITA on 9-13 June, 1975. Ibadan, Nigeria: IITA. iii + 179
p. See p. 19-20.
• Summary: “The soybean offers a promising solution
to the challenge of feeding the world population, a high
proportion of which live in the tropics and suffer from
hunger and malnutrition. Soybean improvement work at
IITA has been able to identify certain cultivars which have
good yield potential and are well adapted to humid tropical
environments. The cultivar Bossier has yielded up to 3000
kg/ha in several trials in West Africa. Moreover, some newer
selections tested at Ibadan have yielded up to 3600 kg/ha.
Unfortunately, the popularity of soybeans in the African
tropics is low because of certain constraints. Some of the
major problems associated with the production of soybean in
tropical environments are:

“1. Low seed viability and germination potential
“2. Susceptibility to disease and insect pests
“3. Lodging and shattering
“4. Limited range of adaptation
“Seed Viability and Germination: Perhaps the most
serious production bottleneck in soybean is the poor
germinability of seeds under certain conditions. This
problem has two aspects: poor seed viability and poor
emergence. Poor seed viability may occur when harvest and
storage conditions are suboptimum, while poor emergence
results when the seedling is weak and becomes susceptible to
high soil temperatures and soil or seed borne diseases.
“Soybean seed is known to lose its viability when
stored under ambient conditions. Seeds can also lose
germinability at harvest depending on the weather conditions
at maturity and delay in harvesting. Most of the available
information suggests that well-dried seeds stored in the cold
maintain their viability for periods up to one year. There are
indications that genetic differences do exist for retention
of viability in storage. Cool storage does not seem to be a
practical solution at the farmer level and thus there is an
urgent need for varieties which can withstand suboptimum
storage conditions without loss of seed viability.
“The second problem of seed emergence relates to
conditions at sowing time. Generally, high soil temperatures
prevail in most tropical areas at the time of sowing
which tend to inhibit seed germination. Also sowing time
coincides with the onset of the rainy season and it is a
general observation that after heavy showers the soil surface
becomes crusted when dry and the seed is unable to emerge.
On the other hand, if the surface remains moist at the time
of emergence, germination is excellent. All this indicates
the need to search for or to develop genotypes with good
retention of viability in storage as well as the ability to
germinate and emerge even under suboptimum conditions.
Association of seed characteristics like seed size and specific
gravity with germinability will be studied.
“Experiments with 25 cultivars have been initiated to
study the effect of harvesting time on the seed germination
potential of fresh seed and after variable storage periods. In
addition the effect of high temperature on seed germination
in a group of cultivars is being investigated by the GLIP
[Grain Legume Improvement Program] physiologist.
“Susceptibility to Disease and Insect-pests: At present
the disease and insect problems in soybean are not as
acute as for cowpeas in southern Nigeria. The only disease
observed to be serious in soybeans is bacterial pustule
although virus and premature senescence symptoms are
sometime observed. Field screening for resistance to
bacterial pustule in soybean genetic stocks in a limited
number of soybean lines has revealed that a few strains are
free from this disease. Some of the varieties like Bilomi-3
showing resistance to bacterial pustule have agronomic
defects. Therefore, a hybridization program to incorporate
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resistance genes in agronomical superior commercial
varieties has been undertaken.
“Leafhoppers, thrips and leaf-feeding beetles may
occasionally become serious in soybeans. Resistance against
leafhoppers has been observed but these lines are either
spreading types or have black testas (Wilson Black and
Bilomi-3). Bilomi-3 has also been found resistant to bacterial
pustule and leafhoppers and is being used extensively as one
of the parents in the soybeans improvement program.
Lodging and Shattering: Some high yielding cultivars
have a tendency to lodge at the fruiting stage, causing loss
in yield and making harvesting more difficult. Similarly,
strains susceptible to seed shattering result in considerable
loss when harvesting is even slightly delayed. Therefore,
selection in breeding nurseries is directed towards identifying
genotypes with strong, erect stems to resist lodging and
possessing shattering resistance. As a result of continuous
selection for these trials most of the IITA nursery is resistant
to lodging and shattering (TGm 280-3, TGm 294-4).
“Adaption [Adaptation]: Soybean is well known for
its sensitivity to temperature and photoperiod, making it
difficult to develop strains and lines adapted to diverse
growing situations. Some investigations conducted on a
limited number of genotypes at Ibadan and at the University
of Reading (UK) have resulted in identifying insensitive
strains. Development of lines with temperature and
photoperiod insensitivity combined with high yield, disease
and insect resistance, good seed viability and acceptable
grain qualities is the major objective of this subprogram.”
Address: IITA, Ibadan, Nigeria.
2509. Crittenden, H.W.; Svec, L.V.; Wisk, E.L. 1975. The
Emerald soybean. Delaware Agricultural Experiment
Station, Circular No. 14. 4 p. Dec.
• Summary: “Emerald is a new edible, disease-resistant
soybean variety. With the increased interest in a source of
plant protein usable directly as human food, the Emerald
soybean may provide such a source. This new variety was
developed for commercial or home freezing, but is also
adapted for canning or for use in a dried condition.” “Seeds
are large in size, green in color with a black-colored hilum,
and are slightly flattened.” Th protein content of Emerald
compares favorably with that of other “vegetable soybean
varieties such as Verde and Kanrich” and is greater than that
of peas or lima beans.
A table shows: Maturity for processing [green]: 95
days. Maturity for combining [dry]: 126 days. Height: 38
inches. Seed weight of 100 seeds for processing: 76 gm.
Seed weight of 100 seeds for combining: 34 gm. Yield per
acre for processing: 2,500 lb. Yield per acre for combining:
35 bushels. Protein in mature seed: 40%. Oil in mature seed:
22%.
“Origin and development: Emerald is the result of a pure
line selection made by H.W. Crittenden from a cross between

Aoda and a selection from Hahto x Kent. This work was
done at the Delaware Agric. Exp. Station in Newark and at
the Substation Division, in Georgetown. The cross was made
in 1960.”
Disease resistance: Emerald is resistant to the fungus
which causes the soybean disease downy mildew and the
fungus which causes the disease pod and stem blight.
“Plant variety protection: A certificate of plant variety
protection (No. 7500052) for Emerald has been received. It
is illegal to produce and market Emerald seed except as a
class of certified seed.”
A photo on the cover shows a glass serving bowl full
of shelled Emerald soybeans on a dining table. Note: The
Emerald variety was not registered in Crop Science. Address:
1. Prof. of Plant Science; 2. Asst. Prof. of Plant Science; 3.
Crops Research Associate of the Substation. All: Univ. of
Delaware, Newark, Delaware.
2510. Howell, Robert W. 1975. Golden beans from China
now our No. 1 cash crop. Yearbook of Agriculture (USDA) p.
225-36. For the year 1975. [2 ref]
• Summary: This is an excellent historical overview of
soybeans in America. Contents: Introduction. Travels in
Manchuria (Dorsett and Morse, U.S. Regional Soybean
Industrial Products Laboratory, U.S. Regional Soybean
Lab. at Urbana, O.S. Aamodt of USDA who was Morse’s
immediate superior, Herbert W. Johnson, Lincoln variety
released in 1943, Richard Bernard, C.R. Weber, E.E.
Hartwig). Phytophthora rot (The first major threat to the
soybean crop, first observed in 1948). China variety saved
day (Peking variety contained resistance to cyst nematode).
Living together (nitrogen fixation, chemical control of
weeds, mechanized agriculture). Deodorizers developed
(deodorized soybean oil, shortening & margarine, food uses
of soybeans, Sybil Woodruff and Olive Zwerman of Illinois).
Beans and the world scene (India, INTSOY, NSPA, National
Soybean Crop Improvement Council).
“By 1973, soybeans had become our No. 1 cash crop,
the leading export commodity, the major alternative crop of
midwestern and southern farmers, the world’s most effective
producer of protein per acre, and the hope of starving
millions for a better diet.
“How was this miracle achieved? It was made possible
by a combination of fortuitous conditions... a need for oil
and protein, accentuated by war-time demands and post-war
population growth... land newly available as production of
other crops outpaced demand, partly because there were
fewer draft animals and thus less need for land for feed grain
production... the ability of soybeans to adapt to a wide range
of climates and to farming methods already known to corn
and cotton farmers... and removal of legal restrictions on
margarine.
“But there was another element, just as important
or even more so. First a few and then many more men
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and women of vision, imagination, energy, dedication–
remarkable people and institutions who saw the potential of
the soybean and worked hard to make that potential a reality.
“First mentioned by Mease in 1804 in Pennsylvania, the
soybean (Glycine max (L.) Merr.) increased in importance
slowly. Few varieties were available by the turn of the
century, perhaps no more than eight in 1898. Early varieties
selected in experiment station programs included Haberlandt
from North Carolina; Dunfield, Mandell, and Richland from
Indiana (Purdue); Scioto from Ohio, Illini and Chief from
Illinois, Mukden from Iowa, and Arksoy from Arkansas.
“C.A. Mooers of Tennessee noted in 1908 that the
flowering habit of soybeans was influenced by the date of
planting. His observation led to the discovery, 10 years later,
by W.W. Garner and H.A. Allard of the U.S. Department
of Agriculture (USDA) that the length of the day controls
the initiation of flowering. This phenomenon is called
‘photoperiodism’ and is now known to affect flowering in
many plants and reproductive behavior of some birds.
“Soybean research in USDA in the early part of the
20th century was the responsibility of C.V. Piper. But the
man who deserves the most credit for establishing soybeans
as a significant crop in the United States was W.J. Morse.
Morse began his work with USDA in 1907 and soon was
responsible for soybean research. For more than 40 years,
until he retired in 1949, he was the guiding light and
inspiration of soybean researchers in USDA and the States
alike.
“He cooperated with all who responded to his invitation,
and promoted soybean production by direct face-to-face
contact with farmers. Morse was one of the founders of
the American Soybean Association and was its president
three times. He published more than 75 articles about the
soybean, and in 1923 was co-author with Piper of a book The
Soybean.
“Travels in Manchuria: Morse made a plant exploration
trip to Manchuria, Korea and China with P.H. Dorsett from
1929 to 1931. Most of the soybean varieties now in use in the
United States are descended from lines which he collected on
that trip or which Dorsett had collected on an earlier trip.
“The potential of the soybean was recognized by many
people of great vision in the State Agricultural Experiment
Stations in the early decades of this century. Nearly every
State had a ‘Mr. Soybean’, some more than one, and the titles
were well deserved.
“These experiment station and USDA leaders were
joined by industry leaders of comparable vision. Firms such
as A.E. Staley Co., which in 1921 offered a soybean contract
to farmers with a guaranteed price of $1.3 5 per bushel,
encouraged farmers to grow soybeans and offered them a
market.
“Official coordination of the soybean programs in
experiment stations and USDA began in 1936. In that year
the U.S. Regional Soybean Industrial Products Laboratory

was established at the University of Illinois in Urbana
under authority of the Bankhead-Jones Act. Utilization
research was transferred to the Northern Regional Research
Laboratory in Peoria, Illinois, in 1942.
“Production research, mainly plant breeding and
production practices, remained at Urbana as the U.S.
Regional Soybean Laboratory. A cooperative effort of State
Agricultural Experiment Stations and USDA, the program
of the Soybean Laboratory is still defined in Memoranda of
Understanding between USDA and the stations of the North
Central and the Southern States. USDA has located most of
its soybean production research staff at State Agricultural
Experiment Stations.
“Little or no distinction was made between a ‘Federal’
and ‘State’ program in many States. Much of the credit for
fixing this cooperative philosophy in soybean research is due
to O.S. Aamodt, who was Morse’s immediate superior and
had been head of the Agronomy Department at Wisconsin
before joining the USDA staff in 1939.
“Aamodt was dedicated to the importance of cooperative
USDA-State effort. He counseled new Federal employees at
great length to this effect. Cooperation became the tradition,
the norm, in soybean research and has continued so.
“The most significant expansion of soybean production
research in both numbers and scope occurred under the
leadership of Herbert W. Johnson, who was leader of
soybean investigations from 1953 to 1964, and is now head
of Agronomy and Plant Genetics, University of Minnesota.
He emphasized the importance of basic research and
interdisciplinary studies, and the need to relate research
to practical problems. Following Aamodt’s counsel, he
stressed the importance of State-Federal cooperation. The
first soybean variety to come from the cooperative USDAState program was Lincoln, released in 1943. Actually the
hybridization from which Lincoln was selected was done by
C.M. Woodworth of Illinois several years before the Soybean
laboratory was established. Later came Hawkeye, Ogden,
Roanoke, Clark, Lee, Amsoy, Corsoy, Beeson, Calland,
Cutler, Wayne, Pickett, Jackson, Hardee, Williams, and many
others. Previous varieties had been the result of selection
from introductions, not hybridization to combine the good
points of two parents.
“The variety development program is based on a strong
foundation of genetic fundamentals. Soybean breedergeneticists have, therefore, been able to make major
contributions to genetic theory.
“An example is the study of the genetic controls of
maturity by R.L. Bernard, with USDA at Illinois. Maturity of
a variety is governed by numerous genes and is influenced by
environmental conditions. Using a ‘back-crossing’ technique
to produce closely related genotypes which differed by
a single morphological trait such as leaf shape, Bernard
discovered that a single gene can condition a difference
of as much as 23 days in time to flowering and 18 days to
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maturity.
“Most breeding effort has been on so-called industrial
varieties as contrasted with ‘vegetable’ types. But C.R.
Weber, with USDA at Iowa State, developed Kanrich and
Kim, and later the large-seeded Disoy, Magna, and Prize,
varieties intended for vegetable use, as contrasted with
crushing for oil and protein.
“In 1961 the Minnesota legislature authorized several
soybean research positions. This was the first State action
specifically directed toward building a soybean research
program” (p. 242).
“A significant private (commercial) soybean breeding
effort began during the 1960s. Stuart and Hampton varieties
were developed at Coker Pedigree Seed Co. in South
Carolina. In 1964 a group of seed producers organized
Soybean Research Foundation, Inc. to conduct a breeding
program based at Mason City, Illinois. In 1967 a soybean
breeding program was initiated by Peterson Seed Co.
of Waterloo, Iowa, now a division of Pioneer Seed Co.”
[Pioneer Hi-Bred].
“Enactment of the Plant Variety Protection Act in 1970
has stimulated more companies to begin breeding soybean
varieties.” (p. 235).
Photos show: (1) Geneticist Richard L. Bernard. (2) A
food plant making spun soy protein fibers. Address: Head,
Dep. of Agronomy, Univ. of Illinois.
2511. Weinmann, H. 1975. Agricultural research &
development in Southern Rhodesia 1924-1950. University
of Rhodesia. Series Science No. 2. 217 p. See p. 113-16. [28
ref]
• Summary: “Soya Beans: Early trials with Soya beans in
Southern Rhodesia had been unsuccessful. Trials with some
new varieties were started at the Salisbury Experiment
Station in 1924/25, in which the variety Otootan emerged
as the highest yielder of seed, with an average yield of 3.75
bags (200 lb.) per acre over four seasons; other varieties
tested included Haberlandt, Columbia and Biloxi. In
experiments at Gwelo between 1930 and 1932, Otootan
produced 3.5 bags of seed per acre when inoculated, as
against 2.7 bags without inoculation.
“Many other varieties, including strains from incidental
crosses between Otootan and Biloxi, were tested in the
following years but until 1931, at least, none of them
equalled Otootan in yield of either fodder or seed. In 1933,
Arnold recommended Otootan and one of the new strains,
Selection No. 6, for cultivation, primarily for their fodder
production, which amounted to nearly two tons of hay per
acre.
“In 1937 a number of strains from the School of
Agriculture at Potchefstroom [in the southern Transvaal,
South Africa] were included in the trials, together with many
other varieties, strains and crosses. The Potchefstroom strain
No. 35S184 proved a heavier yielder of seed than any of the

other yellow-seeded varieties but produced less fodder than
the strains recommended for hay production. The yellowseeded varieties were the only ones suitable for human
consumption and industrial use, and by crossing a nonshattering yellow-seeded strain with the varieties Otoxi and
Herman the ‘Hernon’ strains were produced by about 1940,
which were superior to Potchefstroom No. 184 in the yield
of seed. At about the same time, several strains of another
new variety, ‘Jubiltan’ [black-seeded], were evolved, which
were suitable for fodder production. Further crossing of
Hernon strains with Potchefstroom No. 184 in the following
years resulted in a series of new strains, the best of which
combined the desirable characteristics of Potchefstroom No.
184 with the robust habit of the Hernon strains and produced
higher yields of grain than Hernon No. 107, which was then
the most widely grown strain in the Colony.
“In various spacing trials during 1938 to 1941 and 1948
to 1950, close spacing was generally found to increase the
yield of seed. In certain experiments between 1942 and
1946, the combined use of compost, phosphate and lime
increased the average yield of seed from 4.6 to 7.1 bags per
acre, while phosphate and lime alone or combined resulted
in intermediate yields. Inoculation of the seeds with soil
in which Soya beans had been grown was recommended
and specially prepared soil from the Salisbury Experiment
Station was supplied to farmers for this purpose free of
charge.” Address: Honorary Senior Research Fellow, Univ.
of Rhodesia, Salisbury [Southern Rhodesia].
2512. Hymowitz, T.; Carmer, S.G.; Newell, C.A. 1976.
Soybean cultivars released in the United States and Canada:
Morphological descriptions and responses to selected foliar,
stem, and root diseases. INTSOY Series No. 9. 31 p. Jan.
(College of Agric., Univ. of Illinois at Urbana-Champaign).
[39 ref]
• Summary: This book consists mainly of tables generated
from a computerized database. Information is given on
331 soybean cultivars. The introduction states: “The data
contained in this bulletin were compiled from progress
reports issued by Drs. Bernard and Hartwig, which were
based in part on contributions made by collaborating
pathologists, as well as from articles and bulletins authored
by many investigators. The data were coded, punched on
cards, and subsequently transferred to a computer storage
system. The program used to retrieve the stored data was
based upon the TAXIR system developed at the University
of Colorado. References used in compiling the data can be
found on pages 4 to 7 of this bulletin.
“We wish to thank those scientists who have contributed
their data to the germplasm data bank and the following
individuals who spent many hours coding, punching,
proofreading, and programming the data: Dr. Satish Chandra,
Billie Porter, Marsha King, and Barbara Worosz.”
Table 1 is “Morphological descriptions of soybean
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cultivars released in the United States and Canada.”
Cultivars are listed in alphabetical order: Acadian, Acme,
Ada, Adama, Adelphia, Agate, AK (FC 30761), AK
Harrow, AK Kansas, Aksarben, Altona, Amsoy, Amsoy
71, Anoka, Aoda, Arisoy, Arksoy, Arlington, Armredo,
Austin, Avoyelles, A100, Bansei, Bansei, Barchet,
Bavender Special, Bavender Special A, Bavender Special
B, Bavender Special C, Beeson, Bethel, Bienville, Biloxi,
Black Eyebrow, Blackhawk, Bombay, Bonus, Boone,
Bossier, Bragg, Burwell, Calland, Capital, Carlin, Cayuga,
Charlee, Cherokee, Chestnut, Chief, Chippewa, Chippewa
64, Chusei, Clark, Clark 63, Clay, Clemson, Cloud, CNS,
Cobb, Coker Hampton 266, Coker Hampton 266a, Coker
338, Columbia, Columbus, Comet, Corsoy, Creole, Crest,
Curtis, Custer, Cutler, Cutler 71, Cypress No. 1, Dare, Davis,
Delmar, Delsoy, Delsta, Disoy, Dixie, Dorman, Dortchsoy
31, Dortchsoy 67, Dunfield, Dunn, Dyer, Early White
Eyebrow, Earlyana, Easy Cook, Ebony, Elton, Emperor,
Ennis 1, Essex, Etum, Evans, Fabulin, Flambeau, Ford,
Forrest, Fuji, Funk Delicious, Funman, Gatan, Georgian,
Giant Green, Gibson, Goku, Goldsoy, Granger, Grant,
Green & Black, Guelph, Habaro, Haberlandt, Hahto, Hahto
Michigan, Hakote, Hampton, Harbinsoy, Hardee, Hardome,
Hark, Harly, Harman, Harosoy, Harosoy 63, Harrel,
Hawkeye, Hawkeye 63, Hayseed, Henry, Hidatsa, Higan,
Hill, Hinn, Hodgson, Hokkaido, Hollybrook, Hongkong,
Hood, Hoosier, HP-963, Hurrelbrink, Hutton, Illington,
Illini, Ilsoy, Imperial, Improved Pelican, J.E.W. 45, Jackson,
Jefferson, Jogun, Jogun Ames, Jupiter, Kabott, Kagon,
Kanrich, Kanro, Kanum, Kent, Kim, Kingston, Kingwa,
Kino, Korean, Kura, LA. Green, Laredo, Lee, Lee 68, Lee
74, Lexington, Lincoln, Lindarin, Lindarin 63, Linman 533,
Little Wonder, Luthy, Mack, Macoupin, Madison, Magna,
Magnolia, Majos, Mamloxi, Mammoth Yellow, Mamotan
6640, Mamredo, Manchu, Manchu (Lafayette), Manchu
(L55-153), Manchu (Madison), Manchu Hudson, Manchu
Lafayette, Manchu Montreal [Montreal Manchu], Manchu
2204, Manchu 3 Wisc, Manchu 606 Wisc, Manchukota,
Manchuria, Manchuria 13177, Manchuria 20173, Mandarin,
Mandarin (Ottawa), Mandarin 507, Mandell, Manitoba
Brown, Mansoy, Medium Green, Mendota, Merit, Midwest,
Miller 67, Mingo, Minsoy, Missoy, Monetta, Monroe, Morse,
Morsoy, Mukden, Nanda, Nansemond, Neia, Norchief,
Norman, Norredo, Norsoy, OAC211, Ogden, Ogemaw,
Oksoy, Old Dominion, Ontario, Osaya, Otootan, Ottawa,
Ottawa Mandarin, Pagoda, Palmetto, Pando, Patoka,
Patterson, Peking, Pennsoy, Perry, Pickett, Pickett 71, Pine
Dell Perfection, Pluto, Pocahontas, Poland Yellow, Polysoy,
Potage, Portugal, Pridesoy 57, Prize, Protana, Provar,
Ralsoy, Rampage, Ransom, Renville, Richland, Roanoke,
Roe, Rokusun, Rose Non-Pop, Ross, S-100, Sac, Sanga,
Sato-3, Scioto, Scott, Seminole, Semmes, Seneca, Shelby,
Shingto, Shiro, Sioux, Sooty, Sousei, Soysota, Steele,
Stuart, Swift, Tanner, Tarheel Black, Tastee, Tenn Non-

Pop, Toku, Tokyo, Tortoise Egg, Tracy, Traverse, Vansoy,
Verse, Viking, Virginia-N, Virginia-S, Volstate, Wabash,
Waseda, Wayne, Wea, Wells, White Biloxi, Wilkin, Williams,
Willomi, Willomi B, Wilson, Wilson B, Wilson 5, Wilson 5
B, Wilson 6, Wing Jet, Wirth, Wisconsin Black, Wolverine,
Woods Yellow, Woodworth, Wye, Yellow Marvel, Yelnanda,
Yelredo, York.
The following information is given for each cultivar
(variety): Maturity group, flower color, pod color, seed
coat color, hilum color, pubescence color, pubescence type
(normal, appressed, semiappressed, dense).
Table 2 is “Responses to selected foliar diseases of
soybean cultivars released in the United States and Canada.”
The diseases are bacterial blight, bacterial pustule, frogeye,
frogeye race 2, and soybean rust.
Table 3 is “Responses to selected foliar, stem, and root
diseases of soybean cultivars released in the United States
and Canada.” The diseases are brown spot, downy mildew,
brown stem rot, pod and stem blight, and phytophthora root
rot.
Talk with Ted Hymowitz. 1998. July 5. Ted and his
colleagues created a computerized database, with the data
entered on 80-column paper punch cards, using software that
Sam G. Carmer borrowed from Washington State University.
Carmer, a statistician, did the technical computer work.
The data was stored on a magnetic tape on the University’s
mainframe computer; there were no personal computers
in those days. They got a small grant to fund the project.
This database was the first of its kind–and was used as the
basis for a number of similar subsequent publications by
other authors. Address: Dep. of Agronomy, Univ. of Illinois,
Urbana.
2513. Bortz, Brenda. 1976. The joys of soy. I. Vegetable
soybeans. Organic Gardening and Farming 23:28-30, 32,
34, 36, 38. Feb.
• Summary: An excellent, pioneering study. “Using growth
trials and a reader survey, OGF Research and Development
Group checks out vegetable soybeans.” Relatively little
research has been done on vegetable soybeans for gardeners.
In 1975 the R&D group tested 19 varieties: Imperial, Hark,
Provar, Kanrich, Bansei, Verde, Kim, Fuji, Funk’s Delicious
[Funk Delicious], Higan, Protana [high protein but not
large-seeded vegetable type], Ra, Hokkaido, Disoy, Willomi,
Jogun, Magna, Fiskeby V, and Mandelli.
A table (p. 29) gives statistics on the ten top-yielding
varieties in descending order of yield: Higan (40.98 gm
of dry beans per plant), Kim (19.02), Hokkaido (36.25),
Protana, Willomi, Fuji, Imperial, Ra, Mandelli (25.64), and
Kanrich (25.39–the lowest yielding). The days to maturity as
a fresh vegetable in Pennsylvania ranged from 70 days for
Protana to 82 days for Kanrich and Kim. The most resistant
to shattering were Kanrich, followed by Ra, Protana, and
Kim. The least resistant to shattering was Fuji, followed by
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Mandelli, Hokkaido, and Willomi. Of the top 10 varieties,
only Kanrich was sold commercially, by W. Atlee Burpee
Co. and Nichols Garden Nursery. Other commercially
available varieties are: Fiskeby V (from Thompson &
Morgan), Early Green (Kitazawa Seed Co. in San Jose,
California), Early Green Bush (Stokes Seeds, Inc.), The
Edible Soybean (The Natural Development Co.), and Giant
Greenboy (Farmer Seed and Nursery).
“But more than yield should be considered in choosing
‘the best’ variety for a given garden. In areas with short
growing seasons, late-maturing soybeans are a risky bet with
crops often reduced or cancelled out by the brisk climate.
To beat this problem a Swede named Sven Holmberg spent
40 years developing an edible soybean that would crop in a
short, cool growing season. Called the Fiskeby V Vegetable
Bean, this variety is now available only from Thompson
& Morgan (P.O. Box 24, Somerdale, NJ [New Jersey]
08083). Containing from 39 to 40 percent protein, Fiskeby is
reportedly very low in the antitrypsin factor that inhibits the
digestion of uncooked soybean protein” (p. 32).
Note: This is the only document seen (Oct. 1999) that
mentions the soybean variety Mandelli. It is not available
commercially and its source is not given.
2514. Maple Arrow: New Canadian soybean variety. 1976.
Seed color: Yellow.
• Summary: Agriculture Canada Research Station. 1977.
“Summary–Soybean work Nova Scotia 1954-1977.”
Kentville, Nova Scotia, Canada: ACRS. 62 p. Pages 4751 contain tables which also include summary results of
soybean trials conducted in 1976 at Charlottetown (Price
Edward Island),... For each variety, the yield (in kg/ha),
protein yield (in kg/ha), percentage of protein in the seeds,
and percentage of oil in the seeds is given for each of the 3
locations. The best varieties (Maple Arrow, Altona, Portage)
gave yields in the range of 2,400 to 3,300 kg/ha.
At Charlottetown (PEI), the highest yielding soybean
varieties were Maple Arrow (2,600 kg/ha), M65-217 (2,447),
and Altona (2,258).
Agriculture Canada, Food and Inspection Branch.
1982. “Amended description of variety.” Nov. 3. 2 p.
“Variety: Maple Arrow. License No. 1674. Date licensed:
April 1, 1976. Origin and breeding: Originated from the
cross Harosoy 63 x 840-7-3 made at the Agriculture Canada
Research Station, Harrow, Ontario. Strain 840-7-3 is a very
early selection from [Sven Holmberg] Sweden.
“Variety characteristics–Plant characteristics: Hypocotyl
colour: purple. Flower colour: purple. Pubescence colour:
brown. Lodging resistance: good. Disease reaction: resistant
to Phytophthora megasperma races 1-4 but not races 5 and 6.
Seed characteristics: Normal coat colour: shiny, yellow. Coat
colour variant: brown. Hilum colour: brown. Hilum colour
variant: black. Peroxidase activity: low. Oil content: higher
than Altona or Vansoy. Protein content: lower than Altona or

Vansoy. Maturity: 2500-2700 Heat Units.
Performance: In two years of the Ontario Soybean
Variety Trials (Table 1), Maple Arrow outyielded both
Altona and Vansoy. Maple Arrow generally matures a few
days earlier than Altona and a week earlier than Vansoy, and
possesses significantly stalk strength and seed quality.”
Maintenance of breeder seed: Agriculture Canada
Research Station. Canadian distributor: Ontario Pedigreed
Stock Seed Distribution Committee. Recommended by:
Ontario Oil and Protein Seed Crop Committee. Experimental
data: Two tables comparing Maple Arrow, Altona, Vansoy.
Letter (e-mail) from Harvey Voldeng of Agriculture
Canada. 2010. Feb. 15. “Maple Arrow was registered on 1
April, 1976. I have the variety description submitted to the
Variety Registration Office in Canada, and will send you that
as soon as I can find someone with a scanner to make a .pdf
file. It gives breeding history and varietal characteristics.
This information was never published.”
2515. Grande: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1976. Seed color:
Yellow (light with dull luster), hilum light tan.
• Summary: Sources: Minnesota Agricultural Experiment
Station. 1976. “Grande soybeans released.” St. Paul,
Minnesota. 2 p. This unpublished “Notice of Release”
begins: “A soybean variety developed by the Minnesota
Agricultural Experiment Station was named and released on
April 1, 1976.”
Crops and Soils Magazine. 1976. “Better farm crops:
Large-seeded soybean” [Grande]. Dec. p. 23. Summarizes
the information from the “Notice of Release.”
Lambert, J.W.; Kennedy, B.W. 1977. “Registration of
Grande soybeans.” Crop Science 17(5):824-25. Sept/Oct.
Letter from Dr. Richard Bernard to William Shurtleff at
Soyfoods Center. 1982. May 15. Vegetable-type soybeans:
Variety: Grande. Maturity group: 0. Breeder: Univ. of
Minnesota & Lambert. Year released: 1977. Ancestry: Anoka
x Magna. This soybean has green cotyledons, which is rare;
that means the soybeans are green all the way through.
Address: USA.
2516. Minnesota Agricultural Experiment Station. 1976.
Grande soybeans released. St. Paul, Minnesota. 2 p.
Unpublished manuscript. Front and back.
• Summary: When a new soybean variety is released, the
organization that developed it often issues a “Notice of
Release,” such as this one for Grande. It begins: “A soybean
variety developed by the Minnesota Agricultural Experiment
Station was named and released on April 1, 1976. Seed has
been allotted to registered and certified growers in Minnesota
for increase in 1976. Certified seed for commercial
production of Grande (pronounced ‘Gronday’) will be
available in 1977.
“Variety description and performance data: Grande
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is a large-seeded selection from a cross between Anoka
and Magna. It is similar to Swift and Evans in yield and
maturity [Group 0] but has shorter plant height. It has good
resistance to lodging. Flowers are purple and pubescence is
tawny (brown). The seeds are a dull yellow with yellow hila.
Grande is susceptible to phytophthora rot and is moderately
susceptible to chlorosis on high lime soils.
“The seeds of Grande are larger than those of
commonly-grown varieties. For this reason the variety
has found favor with certain food manufacturers. This
is a primary reason for its release. However, it must be
emphasized that the needs of the food industry at this time
are limited, and growers should consider carefully a decision
to produce the variety. Although it compares favorable with
Swift and Evans in yield, it does not have the phytophthora
resistance of Evans or the chlorosis tolerance of Swift.
Moreover, because of its large seed size, more pounds of
seed must be planted per acre and greater care must be
exercised in harvesting to prevent splitting.”
The back of this sheet is titled “Performance of Grande
and other soybean varieties at several Minnesota locations.”
Two tables show: (1) “Small plots (Uniform Regional
Test), 1973-1975.” Varieties tested: Evans, Swift, Grande.
Locations: Rosemount, and Morris. For each variety is
given: Yield (Bushels/acre) at each location and average,
date mature, lodging score, height in inches, phytophthora
reaction, grams/100 seeds (Grande 21.1, Evans 15.1, Swift
14.4). (2) “Combine plots and other advanced tests, 19731975.” Varieties tested: Hodgson, Evans, Swift, Grande.
Locations: St. Paul, Morris, Elk River, Waseca, Lamberton,
Fairmont. Average yield at each location and overall. Date
mature.
Talk with Dr. Richard Bernard of the University of
Illinois. 1999. A “Notice of Release” was typically sent by
the organizations (often an agricultural experiment station)
that developed a variety at about the time the variety was
released–usually 1-2 months before or after. This is often the
first way that others learn about the new variety. “Combine
plots” refer to plots that are large enough to harvest with a
typical combine; they are often farmers’ fields.
Note: This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Grande. Address: St. Paul,
Minnesota.
2517. Product Name: Solar Soya (Whole Roasted Soy
Nuts–Oil-roasted) [Salted, Unsalted, Jalapeno, Chopped, or
Ground].
Manufacturer’s Name: INARI, Ltd.
Manufacturer’s Address: Plant: Diehlfields, 905 Jackson,
Dansville, MI 48819. Office (in the Stuttman’s home): 2331
Forest Rd., Lansing, MI 48910. Phone: 517-882-3323.
Date of Introduction: 1976 August.
Ingredients: Soybeans, oil (90% palm oil, 10% soy oil).
Wt/Vol., Packaging, Price: Packaged or bulk.

How Stored: Shelf stable.
Nutrition: Per 100 gm.: Calories 420, protein 37 gm,
carbohydrate 27 gm, fat 26 gm.
New Product–Documentation: Lehnert, Dick. 1976. “New
plant produces edible soys.” Michigan Farmer (Duluth,
Minnesota). Sept. p. 48. A new company named INARI, Ltd.
(which stands for International Nutrition and Resources,
Inc.) is processing edible soybeans (Corsoy variety) for a
market fast growing beyond the health food stores. An open
house was held recently at the new facility. The company’s
“pilot sized” plant produces about 2,200 lb (1 metric ton)
of deep-friend soybeans per [8-hour] day. It is located in
Dansville, Michigan, on Diehlfields, the farm owned by
Dave Diehl (Michigan Agricultural Commissioner) and his
sons and sons-in-law. Photos show: (1) Leonard Stuttman
and Dorn Diehl talking. (2) Small packets of Solar Soya.
(3) A tag showing the many possible uses for Solar Soya.
“Whole–Chopped–Ground. Extender to: Chilies, meatless
meat loaf, spaghetti, sloppy joes, etc. Base for: Soups,
stews, sauces. Garnish: Creamed soups, vegetable sauces,
etc. In bakery: Soylava, cookies, coffee cake. Toppings for:
Puddings, sundaes. Ingredient in: Breads, party mix, nut
pies, cereals (hot and cold). Candies: Soya brittle, nut rolls,
nut bars, caramel nuts. Best use: Whole as a snack, salted or
flavored.”
Leach, Hugh. 1976. “Dansville may become soybean
capital: Production launched in pilot plant.” State Journal
(Lansing, Michigan). Sept. 16. Thurs. INARI plans to
distribute its products through Spartan Stores under the brand
name “Solar Soya.” They will eventually be distributed in
other stores under other brand names.
Talk with Len Stuttman. 1999. March 5. The Diehlfield
family, a farm family with 5,000 acres of farmland, gave the
Stuttmans their original space. They set up little research
laboratory and began doing experiments in an abandoned
milk parlor attached to the Diehlfields’ barn. Then they set
up a pilot plant in a newly-built pole barn outbuilding on the
land; there the made their first commercial soynuts, named
Solar Soya, for almost a year. The original address of their
pilot plant was Diehlfields, 905 Jackson, Dansville, Michigan
48819. Irene still has the “historical notebook” with dates
and results of all the early work. The first varieties the
Stuttmans used were Corsoy and Harosoy. They have kept
the first check they ever received for sale of soynuts. Dated
28 Aug. 1978 it is from The Fort, a restaurant and gift shop
in Michigan. Solar Soya was the label for supermarkets; it
went into Spartan Stores and several others in Michigan. The
Super Soys brand was first introduced about 8-10 months
after Solar Soya. They were thinking of taking the jalapeno
flavor to Mexico and calling it “refritos picantitos.”
Note: According the Michigan Business Profiles, INARI
Ltd. was officially formed on 5 Feb. 1975 by N. Irene
Stuttman in Michigan. Registered office address: 2331 Forest
Rd., Lansing, Michigan 48910. Stock ownership: 1,600,000
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shares.
Note: This is the earliest product seen (Aug. 2019) made
by INARI Ltd.
2518. Lambert, Michael. 1976. Results of 1975-76 soya
bean trials in certain South Pacific territories. South Pacific
Commission, Information Circular No. 76. 11 p. Oct. [Eng]
• Summary: Discusses the results of small-scale trials of 15
INTSOY soybean cultivars: Jupiter, Hampton 2664, Hardee,
Pickett 71, Cobb, Bossier, Davis, Tracy, Forrest, Columbus,
Clark 63, Woodworth, Williams, Calland, and Semmes.
On Fiji, the cultivars tested were unsuitable. Trials were
conducted at Legalega near Nadi (Viti Levu) and at Bua
(Vanua Levu). Previous trials using varieties from countries
on about the same latitude as that of Fiji gave better results.
In New Caledonia, 6 cultivars yielded more than 2.5
tonnes/ha of seed. In French Polynesia, the trials were
conducted at the Papara Experimental Station, route de la
Carrière, Tahiti, under the direction of M. Robert Yau (Akui).
A preliminary trial was conducted from 11 June to 16 Sept.
1975 using the following six varieties: Bertoua, Improved
Pelican, Bossier, Kent, Jupiter, C.E.S., and Kailua. The first
five of these were obtained from IRAT, Bouake Station,
Ivory Coast; the sixth came from the University of Hawaii
at Honolulu. A table shows the results. Bertoua have the best
yield, 2.875 tonnes/ha, followed by Bossier at 2.714 t/ha. In
the INTSOY trials (from Dec. 1975 to April 1976), twelve
cultivars yielded more than 2 tonnes/ha and four cultivars
(Davis, Forrest, Bossier, Semmes) more than 4 tonnes/ha.
In Tonga, the cultivar Jupiter gave good yields when
planted from January to July; planting in January gave the
best results, whereas planting in August or September led
to failure to flower and negligible yields. Note 1. This is
the earliest document seen (March 2010) concerning the
cultivation of soybeans in Tonga.
The Introduction begins: “Early in 1975, the South
Pacific Commission approached the International Soybean
Program of the University of Illinois, USA (INTSOY) to
determine whether it would be possible to conduct soybean
variety trials in Pacific territories wishing to participate.
“The prospects for soybean in the islands are admittedly
subject to reservations; at the present time it has no potential
as a human food, and all experiments along these lines with
non-Asian peoples have led to failure. On the assumption,
however, that soybean production is geared either to
industrial processing into locally used products, or to export
of locally produced seed, oil or cakes, the agronomical
research findings will give a first indication of the viability
of the soybean if not as a large-scale crop, at least on a level
compatible with local economic and technical limitations.”
Soybean could also be used for pig and poultry feed, and as a
soil-improving crop.
Soybean trials have already been conducted in New
Caledonia, Tonga, and Fiji, but (as far as the writer knows)

only Tonga has made a thorough study of seasonality.
Note 2. This is the earliest document seen (March 2010)
concerning soybeans in French Polynesia (including Tahiti),
or the cultivation of soybeans in French Polynesia. This
document contains the earliest date seen for soybeans on
French Polynesia, or the cultivation of soybeans on French
Polynesia (11 June 1975). The source of these soybeans was
IRAT, Bouake Station, Ivory Coast, and the University of
Hawaii at Honolulu. Address: Tropical Agriculturalist.
2519. McDowell, John R. ed. 1976. The history of Hendricks
County, Indiana, 1914-1976. Indianapolis, Indiana:
Hendricks County Historical Society. Printed by White Arts
Inc. 640 p. See p. 117-18, 473-75. Oct. 28 cm.
• Summary: Hendricks County was created in 1824.
In the chapter on “Agriculture” is a long passage about
the pioneering work of Adrian A. Parsons excerpted from
The Prairie Farmer (11 Jan. 1930, p. 6, 26). In Chapter
4, titled “Biographies,” the section on “Adrian A. Parsons
family” (p. 473-75; written by Lee Parsons, a great-grandson
of Adrian Parsons, a grandson of Adrian’s second child,
Norman E. Parsons, and son of Edgar Barker Parsons {born
10 Sept. 1905}) states: Adrian A. Parsons, son of Y. and
Elvira Swain Parsons, was born on 7 Nov. 1846 in Guilford
County, North Carolina. In 1852 Nelson moved his family
to Indiana, ultimately settling in Washington Township,
Hendricks County. A second son, Oliver E. Parsons, was
born on 12 Jan. 1854.
Adrian served in the Union Army for 2 years during
the Civil War, with Company I, Ninth Indiana Cavalry; he
enlisted in Dec. 1863 at age 17. On 14 Dec. 1864, while on a
scouting mission near Franklin, Tennessee, against General
Hood’s Confederate raiders, he suffered a severe gunshot
wound during an ambush. He was taken to a nearby log
cabin and left to die. After five days near death, drinking
from a spring to which he could crawl, he was discovered
by a member of his unit, who took him to a makeshift Union
“hospital” in a cotton shed. Waiting five more days for
medical attention, he managed to survive–amazingly–but
this brush with death left Adrian with reduced physical vigor
the remainder of his long life. “Ironically, this like resulted
at least indirectly in the work which was to become his most
significant contribution to Hendricks County, and indeed
to Indiana and the entire nation–the development of the
soybean as a major commercial farm crop.”
After returning from the Civil War, Adrian continued
his education, studying at Danville Academy [for several
years; it higher than high school but lower than college]
and Earlham College [for one term for teacher preparation;
Located in Richmond, Indiana, founded 1847], and
subsequently both farmed and taught school. On 10 April
1870, at about age 23, Adrian married Mary Anne Fox,
daughter of Barney and Hannah Gossett Fox. This union,
lasting until Mary’s death on 27 Oct. 1922, produced nine
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children. Their youngest, Frank, died on 22 Oct. 1918,
during World War I. Adrian served as Hendricks County
Recorded from 1882 to 1886.
“Intellectual curiosity more than compensated for the
physical limitations Adrian’s Civil War wound imposed. The
soybean was known by few farmers in the United States and
was grown as little more than a novelty plant, when, in 1886,
Adrian Parsons imported a batch of ‘soja’ seed from Japan to
grow experimentally.
“It was originally thought that the bean could be used as
a substitute for coffee, but Adrian soon realized the soybean
had far greater value as feed for livestock. Each succeeding
year he increased his soybean acreage, always experimenting
with the culture and utilization of the crop.
“Beginning in the 1890s, Adrian Parsons reported his
work with the soybean in articles and letters submitted to a
number of farm publications. The United States Department
of Agriculture became interesting in his work and remained
in touch with him for many years.
“It should be noted that Adrian Parsons began growing
the soybean two years before the Agriculture Experiment
Stations came into existence. The practical experience
he gained and reported in his writing complemented the
scientific experimentation with the plant done by the
Experiment Stations in later years.
“In his early years of growing the soybean, Adrian was
not without detractors. During a visit to the Parsons farm
shortly after the turn of the century, a Liberty Township
farmer commented that Adrian would regret bringing ‘that
weed’ into the county. Only a few years were to pass before
this critic’s own family [the Edmondson family] began
reaping the benefits of this uncommon ‘weed.’
“By the early decades of the 20th Century, Adrian
and several of his sons were growing hundreds of acres of
soybeans in Hendricks County, at a time when the crop was
only beginning to be widely cultivated in other portions of
the Midwest.
“Around this time, Adrian’s experimentations resulted
in the development of a new variety of soybeans. Family
members recall that one year he found a single plant growing
in his bean field which displayed superior characteristics, of
which the primary one was the fact that the mature pods did
not shatter as badly as did the pods of existing varieties.
“Adrian transplanted this plant in his garden, and
the next season planted its seed. The plant’s distinctive
characteristics were passed on, and ultimately a new variety
of soybean was established. It was named Mikado, and was
distributed through seed houses in Ohio and Iowa.
“Adrian Parsons followed other pursuits. However,
developing and promoting the soybean as a useful farm crop
was his primary interest.”
Adrian Parsons died on 1 Aug. 1929. Today his
descendants number in the hundreds, and many of them still
reside in Hendricks County, Indiana. “The nine children of

Adrian and Mary Anne Parsons were: Lester Wharton (B.
December 22, 1871), Norman E. (B. January 17, 1873),
Ethel (B. August 11, 1875), William Nelson (B. April 8,
1878), Edith (B. April 28, 1880), Gilbert (B. June 27, 1883),
Mary (B. May 16, 1885), Chester Adrian (B. June 22, 1887)
and Frank Harrison (B. February 11, 1889; D. October 22,
1918).” There follows a long genealogy of each of his nine
children.
A large portrait photo shows the Adrian Parsons family
in 1908, including Adrian and his wife, all nine of their
children, and many grandchildren.
Note: Talk with Lee Parsons. 2000. April 8. One day,
right after this book was published, Ruth Pritchett, the
acknowledged authority/expert on the history of Hendricks
County who had long lived in Liberty Township, came up
to Lee in the local post office and asked him if he knew
anything about the biography of Adrian Parsons and the
soybean in the new county history book. Lee admitted that
he had written it. She slapped him on the shoulder, started
laughing, and said “Good for you! Those Edmondsons
always did think they were better than anyone else.” Even
though Lee hadn’t mentioned the Edmondsons in his
biography, she had “read between the lines.”
2520. Crops and Soils Magazine. 1976. Better farm crops:
Large-seeded soybean [Grande]. 29(3):23. Dec.
• Summary: The section titled “Varieties” begins: “New
soybean variety has larger seeds than normal. The University
of Minnesota Agricultural Experiment Station has developed
a new soybean variety called Grande.” The breeder was J.W.
Lambert. Grande compares favorably in yield with the Swift
and Evans varieties, but it does not have the phytophthora
resistance of Evans or the chlorosis tolerance of Swift.
Registered seed was available in 1976 and certified seed will
be available in 1977.
2521. Vakili, N.G.; Bromfield, K.R. 1976. Phakopsora rust
on soybean and other legumes in Puerto Rico. Plant Disease
Reporter (USDA) 60(12):995-99. Dec. [6 ref]
• Summary: In June 1976 Phakopsora pachyrhizi (soybean
rust) was observed on the soybean variety Williams; by
August the varieties Biloxi, Hardee, and Santa Rosa,
growing nearby, were also rusted. The authors note: “To
our knowledge, this is... the first observation of Phakopsora
on soybean in the western hemisphere.” As early as 1926
Seaver and Chardon reported Phakopsora vingae (probably
a name for Phakopsora rust) on three legumes (not including
soybeans) from Puerto Rico to St. Thomas (in the U.S.
Virgin Islands). They noted that the fungal disease had also
been found in Cuba and Trinidad.
“Of significance is the fact that Hiratsuka (1935)
considers P. vignae Arthur to be a synonym of the soybean
rust organism, P. pachyrhizi. Additional names reduced
by Hiratsuka to synonymy with P. pachyrhizi are: Uredo
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vignae Bres., Uredo sojae Hennings, Uredo concors Arthur,
Physopella concors Arthur, Phakopsora sojae Fujikuro,
Phakopsora sojae Sawada, and Uromyces sojae Miura non
Sydow.”
Note: Ono et al. (1992, p. 836) consider this soybean
rust to be the more benign P. meibomiae. Address: 1.
Research plant pathologist, ARS / USDA, Mayaguez Inst. of
Tropical Agriculture, P.O. Box 70, Mayaguez, Puerto Rico
00708.
2522. Product Name: Brown Rice (Genmai) Miso.
Manufacturer’s Name: Erewhon (Importer). Made in
Japan by Sendai Miso Shoyu Co.
Manufacturer’s Address: 33 Farnsworth St., Boston, MA
02210.
Date of Introduction: 1976.
Ingredients: Brown rice, soybeans, water, sea salt.
Wt/Vol., Packaging, Price: 16 oz.
How Stored: Refrigerated preferably.
New Product–Documentation: Ad in East West Journal.
1977. “Erewhon: Our traditional foods are the foods of the
future.” “Recently a brown rice (genmai) miso has been
added to the Erewhon line of imported foods. Based on the
traditional techniques and standards, this new variety was
two and a half years in development before Mr. Ko Haga,
brewmaster of Sendai [Miso Shoyu K.K.] produced what he
considered a successful brown rice koji, or starter.” Sendai
“produced a huller which merely scratches the bran along the
ridges of each grain; even though only 1% of the grain is lost
in the process, this is sufficient to permit spores to enter the
inner starches. You will find genmai miso much sweeter than
the kome [white rice] variety, due to the higher ratio of rice
to soybeans in this special product. Sendai uses a regionally
grown rice, called Sasanishiki, which is highly regarded in
Japan, and the soybeans used are the ‘Prize’ variety grown
organically in Minnesota by farmer Ed Ricke. Genmai miso
is more expensive than the other varieties Erewhon offers.
Besides being the first miso made with organic soybeans,” it
also undergoes an 18-month fermentation.
Shurtleff & Aoyagi. 1983. The Book of Miso. 2nd ed. p.
236. In 1968 Erewhon started to import miso and shoyu from
Japan. “A wholesale and distribution company was started
that year and soon it was trucking a line of fine Japanese
imported red, barley, and Hatcho misos to a growing number
of natural food stores.” By 1970 sesame miso and tekka
miso were added to the Erewhon line. By 1976 brown rice
(genmai) miso was added.
Ad (7.5 by 13 inches, full color) in Natural Foods
Merchandiser. 1989. Feb. p. 25. There are now 4 varieties
of miso under the Erewhon brand: Hatcho (note new correct
spelling), genmai, kome, and mugi. Note that all still use the
esoteric Japanese names. Plastic bag packages are colorful
and attractive. On each is the prominent endorsement:
“Recommended by Michio Kushi. Macrobiotic quality.”

2523. Banton, O.T. ed. 1976. History of Macon County
[Illinois], 1976. Decatur, Illinois: Macon County Historical
Society. iv + 555 p. See p. 135-36, 223-25. Illust. Index. 23
cm.
• Summary: Pages 135-36: “One of the biggest shifts in
farming operations in Macon and other central Illinois
counties came with the start-up, on Sept. 30, 1922 by the
A.E. Staley Mfg. Co., of one of the first commercial soybean
processing facilities in America. Augustus E. Staley. Sr., who
for more than 10 years had been convinced that soybean
production and processing could become a profitable
operation, took a gamble on the venture with his bean plant
and started urging farmers of the region to increase their
soybean acreage. More than 32,000 acres of beans were
raised in Central Illinois in 1922, but prior to that their uses
had been limited. The Staley plant produced soybean oil,
for which there was a market, and soybean meal, which was
far better livestock feed than the whole beans had been. For
the first few years the Staley bean plant failed to make a
profit, but that soon changed and the plant has been enlarged
several times. Bean acreage likewise has expanded almost
explosively, until beans have joined corn as a leading farm
crop.
“In 1925 Macon County farmers harvested 2,300
acres of beans. By 1935 this had increased to 83,000
acres, yielding 21 bushels per acre, with the crop valued at
$1,185,000. By 1965, some 108,600 acres were harvested,
with a yield of 32 bushels per acre. Value of the crop was
$8,814,000. Acreage has continued to increase, and the
1975 record crop was valued at $25,093,000; the average
yield was 39 bushels per acre. Yields of both beans and corn
have been materially increased in recent years by farmers
cutting down the space between rows–from 40 to 30 inches,
which made possible the growing of many more plants per
acre. The reason for the earlier 40-inch rows was that 40
inches was needed for a horse to walk between the rows at
cultivating time.
“Government support programs, introduced in 1933 to
protect farmers against ruinous prices in years of heavy crop
yields and make farm income less susceptible to whims of
the weather, have been up and down in the last 10 years.
During the time of grain surpluses, acreage controls were on
wheat and corn. These controls were removed in 1974, and
holding acreage out of production has gone by the wayside.
Today few control programs remain.”
Pages 223-25: Central Mills at Main St. and Broadway
was established in 1855 and produced flour under various
trade names. It was known as Hinkle & Condell when David
S. Shellabarger bought into it in 1858.
“Shellabarger had come to Decatur two years earlier
from Carlyle, Pennsylvania, where his family had been
millers since 1776. Selling his Hinkle firm interest in
1872, Shellabarger with three partners, Isaac Shellabarger,
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Benjamin Dillehunt and William Bowers, took over a larger
mill, the Great Western, at Cerro Gordo and Water Streets.
New machinery was installed and larger buildings added. In
1888 David Shellabarger became sole owner and was joined
in the business by his three sons. As the wheat belt moved
westward the Shellabargers opened flour mills in Kansas, and
the Decatur mill centered on corn products. The Shellabarger
family continued to be identified with the grain industry in
Decatur for nearly a century after David’s arrival in 1856.
“W.H. Suffern moved his elevator to Decatur from
Pierson in 1891 and in partnership with Robert I. Hunt
formed Suffern, Hunt & Co. A cereal mill built in 1907
produced the first breakfast food corn flakes, which were
shipped to Indianapolis and Battle Creek, Michigan, for
packaging. The mill, located on the site of the Polar Ice Co.,
burned in 1909. Pratt Cereal Mill was the first cereal oil mill
in the United States. Organized in 1895 by F.M. and R.E.
Pratt, who had arrived in 1880, it was the forerunner of the
A.E. Staley Mfg. Co. The plant occupied some two blocks
along the Wabash tracks on the east side of Decatur. The
firm brought in 100 carloads of machinery and erected large
storage tanks. Ten carloads of corn were ground daily for
an output of 25,000 gallons of oil which was used in soaps,
paints and salad oil. Corn starch and animal feed were byproducts. In 1902 the Pratt and Shellabarger mills, along with
several others in the Midwest, were purchased by American
Hominy Co., a trust business centered in Indianapolis
[Indiana]. The Decatur units, known as the Wellington Starch
Co., were bought by A. E. Staley in 1909 from American
Hominy, enabling him to start his starch firm here in 1912.
“Augustus Eugene Staley, Sr., founder and chief
executive of the giant soybean and corn processing firm
which bears his name, was born on a farm near Julian, North
Carolina in 1867. As a farm boy he grew up amid post Civil
War privations of a Southern state. He had little schooling
and his time was spent in farm chores. Deciding on a job as
a traveling salesman at the age of 17 he peddled tobacco to
country stores in the Carolinas, Virginia and Tennessee. Later
he traveled for an extract firm and for Royal Baking Powder,
possibly visiting Decatur.
“After 15 years of selling on the road, Staley settled in
Baltimore and entered the starch business in a small way
with $1,500 in capital. He had fancy boxes imprinted ‘Cream
Corn Starch,’ and filled them from bulk starch purchased in
barrels. He did the packaging at night and the selling by day.
The ‘Cream’ designation is still used by the company.
“Though the first years were difficult, Staley’s business
began to expand so rapidly that Eastern competitors shut off
his starch supply. He turned to the Corn Belt, looking for
factory space to make his own starch. He raised $600,000
in capital by incorporating and selling stock to his many
grocery store friends. A half dozen not too new buildings on
21 acres in Decatur launched the venture in a defunct corn
processing plant.

“With World War I halting export business, the Staley
plant had to close for 15 months. Staley mortgaged his
home, borrowed on his life insurance and went back to his
earlier investors who backed him with more dollars. The
plant reopened and as business picked up vast expansions
were undertaken. A corn syrup refinery began operating in
1920. Seeing great possibilities in the little known soybean
brought from Manchuria by missionaries, Staley encouraged
Midwestern farmers to grow this grain and in 1922 the
company opened the nation’s first [sic] soybean processing
plant, pioneering this important ‘money crop’ industry. Prices
of soybean oil today are quoted FOB [f.o.b. = free on board]
Decatur. One of the most recent additions to the Staley line
of corn sweeteners is high fructose syrup used as a sugar
substitute in food and soft drink processing.
“The A.E. Staley Mfg. Co. with its international
headquarters, research center and principal grain refining
facilities located in 137 buildings on a 400-acre site in
Decatur has a daily processing capacity of more than
200,000 bushels of corn and soybeans. Employment
averages about 3,800 in 15 U.S. plants and 12 sales offices.
International activities span the globe and the company has
a policy of acquiring at least one small related firm annually.
A.E. Staley was frequently described as a man of confidence
and vision, and the success of his Decatur venture bears out
that description. He was a personal benefactor to numerous
local institutions. A monument to Staley, who died in 1940
and was as succeeded as company president by A.E. Staley
Jr., is a 14-story company office building erected in 1929, a
graceful edifice of stone and marble. As an old man looking
back on his career, Staley, during an interview at the time he
was given an honorary degree by Millikin University, made
this comment: ‘My salesmanship built this business.’
“The Staley family has been a benefactor to local
institutions. Two of the larger gifts are the Staley Pavilion,
a large section of Decatur Memorial Hospital, and the
Staley Library at Millikin University, the latter built in
1976. Success of the Staley company in corn and soybean
processing brought other companies in the industry to
Decatur, and the city earned the title ‘Soybean Capital of the
World.’
“Archer-Daniels-Midland Co. which was based in
Minneapolis, erected a Decatur plant in 1939 and later
acquired soybean plants that had been operated by SpencerKellogg, Shellabarger and Ralston Purina. Other divisions
moved from Minneapolis to Decatur and in time the entire
international office with some 400 employees followed.
A textured vegetable protein (TVP) plant and new office
building were constructed. A new $30 million corn refinery
added 300 jobs. Recently acquired by ADM was the Tabor &
Co. elevator firm.”
Photos show: (1) Soybean test plot, Dane Brett Farm
1960. Signs show Clark, Shelby, Harosoy and Lindarin
soybean varieties, (2) A biplane dusting a field. “Controlling
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the corn borer was a problem in 1951. This was the
beginning of chemical pesticide use on the farm.” (3)
“Augustus Eugene Staley from a portrait in the Masonic
Temple. Mr. Staley contributed a large sum to the building of
the temple.” (4) Staley Co. office building. (5) Aerial view of
ADM Decatur East soybean processing plant.
Note: The editor, O.T. Banton, was also editor of the
Herald and Review (Decatur, Illinois).
2524. Hartwig, Edgar E. 1976. Improvement of soybeans by
breeding. In: L.D. Hill, ed. 1976. World Soybean Research
[Conference I: Proceedings]. Danville, Illinois: Interstate
Printers and Publishers, Inc. xvii + 1073 p. See p. 217-21. [2
ref]
• Summary: Contents: Introduction. Early history. Breeding
for disease resistance. Breeding for nematode resistance.
Breeding for combined disease and nematode resistance.
New strains of pests. Breeding for resistance to foliar-feeding
insects. Summary. Literature cited.
“In discussing the improvement of soybeans, I will
really be discussing how we have modified the soybean
plant to make it better suited for seed production under
U.S. conditions. Within the United States, soybeans are
grown within the latitude range of 30º to 47º. Introductions
from eastern Asia have provided a base from which present
varieties have been developed.
“Early History: Soybeans were first established in the
United States as a forage plant and primary consideration for
the earlier introductions was perhaps given to their ability
to produce forage. In the period following World War I, an
interest developed in using soybean oil as a human food.
Many of the state experiment stations conducted research
on use of the meal for livestock and poultry feed. After a
use was established for the meal as well as the oil, interest
in growing soybeans for seed production developed. The
year 1941 was the first in which the acreage of soybeans
harvested for seed exceeded the acreage grown for forage.
Since that date, the use of soybeans as a forage plant has
gradually diminished, while the acreage grown for seed
production has increased.
“United States agriculture is largely mechanized in
contrast to the hand culture methods largely utilized in
eastern Asia. Several modifications were necessary to adapt
soybeans to a mechanized agriculture. Introductions from
the northeastern provinces of China were reasonably well
adapted for production in the north central states, as these
areas are of approximately similar latitude. Soybean varieties
grown in northeastern China had been utilized for processing
and had been selected to have a relatively high oil content of
the seed. Although these introductions produced moderately
well in the north central states, they grew too tall and lodged
rather badly which reduced productivity and interfered with
machine harvesting.
“One of the first steps in improvement was the release

of the variety ‘Lincoln’ in 1944, developed by the U.S.
Regional Soybean Laboratory and the Illinois Agricultural
Experiment Station. ‘Lincoln’ was adapted for production
in central Illinois and comparable latitudes. A six-year
average showed it to have a 19 percent yield advantage
over the average for ‘Dunfield’ and ‘Illini,’ which were
the predominating varieties for that area at that time. The
availability of ‘Lincoln’ with its higher productivity and
better standability was a favorable factor in encouraging
farmers to increase their soybean acreage.
“While ‘Lincoln’ was an important variety for a period
of approximately 10 years, perhaps its greatest value is its
use as a parent. The variety ‘Lincoln’ was crossed with the
variety ‘Richland,’ and the F1 of this cross was back-crossed
to ‘Lincoln.’ Four major varieties were developed from
this breeding program–’Clark’ of early Group IV maturity,
‘Chippewa’ of Group I maturity, and ‘Shelby’ and ‘Ford’ of
Group III maturity. Estimates made in 1965 indicated that
these four varieties were grown on approximately 31 percent
of the U.S. soybean acreage.
“For the southern states, most of the types available
were forage types which were poor seed producers and
made rather viny growth. The few types suited for grain
production shattered badly as they reached harvestable
maturity. The first step toward providing an adapted type
for grain production in the South was made with the
development of the variety ‘Ogden’ by the Tennessee
Agricultural Experiment Station. ‘Ogden’ was of Group
VI maturity. It was first grown in farmers’ fields in 1943. A
three-year average from yield comparisons in North Carolina
and Mississippi showed ‘Ogden’ to have a 30 percent
advantage over ‘Arksoy,’ a variety of similar maturity.
Although ‘Ogden’ was distinctly superior in productivity to
other varieties available for production, it was weak in seed
holding, and severe losses from shattering were frequently
encountered before harvesting could be completed. In
addition, ‘Ogden’ had green seedcoats, a trait considered
undesirable by the soybean processing industry.
“The U.S. Department of Agriculture received a group
of introductions from near Nanking, China, in 1927. One of
these was later named ‘Palmetto’ and another ‘CNS.’ Neither
was ever widely grown, but both contributed important
characteristics useful in developing productive varieties
for the southeastern states. ‘Palmetto’ made excellent
growth and in addition carried resistance to the root knot
nematode. It was crossed with ‘Volstate’ and the F1 was
back-crossed to ‘Volstate’ to retain some of the excellent
growth characteristics of ‘Palmetto’ but in a determinate
growth type plant and with better seed holding qualities.
The variety ‘Jackson’ was later released from this material.
Both ‘Palmetto’ and ‘CNS’ were of Group VII maturity.
The variety ‘CNS’ was identified as having a high level
of resistance to the foliar disease bacterial pustule. It was
crossed with a Group V selection designated S-100. From
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this combination, the variety ‘Lee’ was selected and was
released for production in the South in 1954. One of the
major characteristics of ‘Lee’ was an extremely high level of
resistance to shattering. In addition, it was highly productive
and resistant to several foliar diseases and moderately
resistant to phytophthora rot. Because of its shatter resistance
and wide adaptation, ‘Lee’ quickly became the leading
southern variety and contributed greatly to the expansion of
soybean acreage in the South.”
“Summary: In discussing modifications we have made
in soybean plant types to make them better suited to our
specific environmental conditions, I have given special
attention to host plant resistance. Developing types with
multiple pest resistance has greatly increased the overall
adaptability to our environments. At Stoneville, Mississippi,
the better strains in the germplasm collection will yield
less than 60 percent as well as our better adapted types.
Although newer varieties show improvement in yield
for all areas, I will illustrate the impact of new improved
varieties on soybeans in the southern United States. In 1953,
approximately 1,110,000 hectares of soybeans were grown
with an average yield of 880 kg/ha. Varieties grown were
primarily introduced material. By 1963, the introduced
material had been replaced by varieties resulting from
hybridization and selection. Approximately 3.5 million
hectares were grown with an average yield of 1300 kg/ha.
By 1973, further improvement had been made, especially in
developing varieties adapted to additional areas. Nearly 8
million hectares were grown with an average yield of 1700
kg/ha. We recognize that improved management practices
were also contributing factors, but improved, better adapted
varieties were necessary to inspire better management
practices.
“Similar progress has been made in the north central
states. Varieties have been developed to give protection
against hazards. Newly developed varieties retain this
protection and incorporate increased efficiency as well.
“Soybean breeding in the United States over the past 30
years has been a continual building process to bring about
increased efficiency in production along with protection from
hazards. The pedigree of the variety ‘Forrest’ illustrates the
building process. In regional tests conducted over a threeyear period, ‘Forrest’ averaged 8 percent higher in seed
yield than the highest yielding variety previously available.
At none of these locations was root knot or cyst nematodes
a problem. Strains in the background of ‘Forrest’ were
obtained from Japan, Korea, northeastern China, and south
central China. These strains ranged in maturity from Group
II to VII. Each cross was made with a specific objective.
A large number of true-breeding lines were evaluated
from each, and the best was selected to use as a parent for
making further progress.” Address: ARS, USDA, Stoneville,
Mississippi.

2525. Pellett, Frank C. 1976. American honey plants:
Together with those which are of special value to the
beekeeper as sources of pollen. 5th ed. Hamilton, Illinois:
Dadant & Sons. 467 p. Illust. Index. 24 cm. [4 soy ref]
• Summary: Soy is discussed on pages 376-78. “Information
concerning its value as a source of nectar is meagre. It is
well known that under some conditions it yields nectar,
yet under other conditions the bees do not seem to find
it attractive. Just what conditions of soil and climate are
most favorable are not yet entirely known. Reports from
different sections are very conflicting. While the author has
not found the bees to work upon the plant in Illinois during
the time of his observation, beekeepers from some localities
write to say that bees work upon them from morning until
night. Another report (from Tennessee) states that the bees
work soy beans freely from about 9 A.M. until sunset. A
North Carolina beekeeper reports that they work from early
morning until about noon, or not later than 1 o’clock P.M.
Further observation concerning the behavior of the plant
under different conditions will be necessary to reconcile
these reports.
“The honey from this source is light in color, of peculiar
but pleasing flavor and rather thin and light in body. A
sample received by the writer from Mr. J.R. Pinkham, of
Washington, N.C., granulated rather quickly, but would be
graded as a high quality honey in most markets. The flavor
is very distinctive and should command a ready market once
the trade becomes accustomed to it.
“Concerning the yield Mr. Pinkham writes:
“’Notwithstanding that the bees only seem to work on
soy beans part of the day and that it does not seem to yield
regularly every day, a strong colony of Italians will store
from 100 to 250 pounds in thirty or forty days, which about
covers the blooming period of the plant. I had one colony
which filled 175 sections this year’ (1922).
“In contrast to the above report Mr. Joe Gass, of Tyner,
Tennessee, writes that he had been unable to secure any
surplus from soys, although the bees worked them freely and
they bloomed at a time when nothing else was to be had. He
found them valuable, however, as they kept the bees busy
at a time when otherwise they would have been robbing,
and stored some very light honey in the brood chamber. Mr.
Pinkham writes that soybeans do not seem to yield as heavily
on uplands as on the black swamp or Pocosin silt.
“Harold Kelly of Forest Glen, Maryland, writes that his
bees within reach of about fifty acres of soybeans worked
the blossoms freely, gathering more than their immediate
needs but not storing surplus. The honey was amber in
color, slightly on the dark side but of mild flavor. While
not important the beans do supply a light honeyflow in his
locality at a time when there has usually been a dearth.
“In 1944 there were numerous reports of light yields of
honey from soybeans. In most cases the surplus from this
source was small but Alfred P. Johnson of Illinois reported
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in American Bee Journal, (September page 306), that some
colonies gained 5 to 7 pounds per day with totals of 30 to 85
pounds, honey of good flavor, body and light color.
“In American Bee Journal, August 1934, Cecil J. Lent
reported that in Iowa he had observed the bees and soybeans
for four years. In three seasons they had worked to some
extent on the beans while on the fourth they ignored them
completely. For the most part they worked one variety, the
Virginia and paid but little attention to the Manchu. For the
first few days of bloom 75% of the bees carried pollen. Later
a larger percentage carried nectar and for a short time the
scale hive showed a gain of about four pounds per day. This
gain was short and soon slowed down until there was no gain
by the tenth day.
“In a letter to the author, J.E. Eckert reported that
while living in North Carolina he observed that the bees
gathered a surplus from soybean in the coastal section east
of Washington. The honey was extra light amber in color, of
good flavor and granulated quickly. An average of one to two
supers were produced in summer when no other source was
available.
“In Louisiana Everett Oertel reported that he had
observed the bees to work soybeans lightly some years but
had seen no honeyflow from this source.
“There is little to indicate that the soybean is an
important honey plant anywhere although it does at times
yield some nectar. The fact that bees may work one variety
at times while neglecting others blooming near by, indicates
a variation in nectar yield which might be increased by
selection.”
Note: The author lived 1879-1951. Address: Field
Editor American Bee Journal; Former State Apiarist of Iowa;
Author Beginner’s Bee Book; Practical Queen Rearing;
History of American Beekeeping; A Living From Bees; etc..
2526. Stripf, Rainer; Werner, D. 1976. Untersuchungen
ueber die spezifischen Aktivitaeten zweier Enzyme des
N-Stoffwechsls der Symbiose von Glycine max und
Rhizobium japonicum in Gewebekultursystemen und
Knoellchen [Investigations into the specific activities of two
enzymes of N-metabolism in Glycine max and Rhizobium
japonicum symbiosis in tissue culture and nodules]. Berichte
der Deutschen Botanischen Gesellschaft 91(2-3):575-86. [32
ref. Ger; eng]
• Summary: “As part of a research programme on the
differentiation of the legume-rhizobium symbiosis the
specific activities of the transaminases GOT and GPT
in nodules and in a Glycine max / Rhizobium japonicum
tissue culture association are compared. The influence
of different growth media on these activities relative to
protein content and fresh weight was studied. The specific
activities can be regarded as biochemical criteria in the
strains Acme and Mandarin of G. max in evaluating the
optimism subculturing period. Nodules of G. max infected

with R. japonicum have significantly higher GOT and GPT
activities than uninfected root tissue. In both systems GOT
activity was several times the GPT activity. Therefore
these enzymes could be considered as specific indicators
of nodule development. In addition to the estimation of
nitrogenase activity, transaminase activity could become a
wider criterion of ‘activity’ of nodules. The tissue culture
system shows a similar ratio of GOT and GPT activities to
those in nodules, but the specific activities are lower and do
not increase after addition of rhizobia.” Address: Botanisches
Institut, Fachbereich Biologie, Univ. of Marburg, Lahnberge,
Marburg, W. Germany.
2527. Stewart Seeds. Div. of Ciba-Geigy Seeds Ltd. 1977.
It all started with Dr. C.A. Zavitz 1863-1942... the Crop
Science Department of the Ontario Agricultural College of
the University of Guelph. Stewart Seed Science 3(1):1, 6.
Supplement to Farm and Country (Jan. 18).
• Summary: Contains a nice history of the pioneering work
of Dr. Zavitz. “This giant among plant scientists will be long
remembered, not just in Guelph, but across Ontario, Canada
and the United States, for plant breeding success that may
never be equalled.”
“At one time 90% of the barley acreage on Canada was
O.A.C. 21.
“The mention of just a few of the many contributions to
agriculture made by Dr. Zavitz, is to illustrate the stature and
talent, maybe even genius, of an outstanding Canadian. He
was instrumental in the founding of the Ontario Agricultural
and Experimental Union in 1886. This idea was adopted in
the United States, and in Ontario has become the Soils and
Crops Branch of OMAF. He was one of the prime movers in
the development of the Canadian Seed Growers’ Association.
He was the first Canadian to receive a Fellowship in the
American Society of Agronomy. He introduced soybeans to
Canada in 1892, and developed the first soybean variety ever
licensed in Canada, O.A.C. 211. And the list goes on and
on... Canadian Agricultural Hall of Fame, Honorary Degrees,
the development of hardy alfalfa varieties, improvements
in potato production, and more... much more. Indeed Dr.
Zavitz established the plant science foundation upon which a
succession of talented people have continued to build.”
Some of the dedicated crop scientists who have followed
Dr. Zavitz include Dr. O.M. McConkey, Dr. D.N. Huntley,
and Dr. J.W. (Jack) Tanner. A large color photo shows Dr.
Tanner, presently Chairman, Dept. of Crop Science.
Soybean varieties from Stewarts (including a brief
description of each): Beechwood, Nairn, Evans, Harlon, and
Harcor.
Concerning the soybean variety Evans: “A good yielder
in the 2700 heat unit range [Group 1]. Short growing,
large seeded with good lodging resistance. Resistance to
Phytophthora rot.” Note: The variety Evans was named after
John W. Evans, a leader in founding the Minnesota State
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Soybean Association; it was not named after Edward E.
Evans, the pioneer soybean breeder from Michigan. Address:
Ailsa Craig, Ontario N0M 1A0. Phone: (519) 293-3211.
2528. Martin, R.J.; Wilcox, J.R. comp. 1977. The Uniform
Soybean Tests, northern states, 1976. West Lafayette,
Indiana: Agricultural Research Service, USDA. 141 p.
28 cm. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1976%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service,
cooperating with State Agricultural Experiment Stations.”
Contents: Introduction. Uniform Test participants. Strain
designation. Methods. Disease. Uniform test locations.
Identification of parent strains. Uniform test 00. Uniform
test 0. Preliminary test 0. Uniform test I. Preliminary test
I. Uniform test II. Preliminary test II. Uniform test III.
Preliminary test III. Uniform test IV. Preliminary test IV.
Origin and development of recently developed varieties.
The section titled “Origin and development of newly
released varieties” (p. 136-37) contains details on Evans,
Grande, and Harcor. Concerning Grande: 1965–It originated
with a cross, Anoka x Magna (C.B. 28 x C.B. 51) made by
J.W. Lambert and R.L. Cooper at the Minnesota Agricultural
Experiment Station, St. Paul.
1965-66–F1 row 167 in Chile. Note: The first (F1)
generation of Grande was grown in row number 167 in
Chile, where the warm climate allows more crops each year.
Then these seeds were sent back to St. Paul, Minnesota,
where the second generation was grown out.
1966–F2 culture 176 at St. Paul.
1967–F3 plant row 3897 at Rosemount.
1968–F4 plant row 2098 at Rosemount.
1969–F5 plant row 2985 at Rosemount and Morris, seed
bulked.
1970–Designated II-65-295, tested in replicated singlerow plots at Waseca and Lamberton.
1971 & 1972–Tested in replicated single-row plots at
Rosemount and Morris.
1973–Designated M65-295, tested in Preliminary Test
0, in replicated combine tests and Rosemount and Morris,
and in replicated multiple short-row plots at Elk River...
Original bulk increased to about 10 bushels. One bushel
supplied to Malt-O-Meal Company for preliminary tests in
snack food products [Soy Ahoy and Soy Town oil roasted
soynuts introduced in 1970]. Initial increases approved by
Experiment Station Committee.
1974–Tested in Group 0 test... Purified seed increased to
17 bushels. Original bulk increased for a plant-scale test by
Malt-O-Meal and for addition production in 1975.
1975–Tested as in 1974.
1976–Released April 1 to registered seed growers.
Address: Agricultural Research Service, USDA, Agronomy
Dep., Room 2-318 Lilly Hall, Purdue Univ., West Lafayette,

Indiana 47907. Phone: 317-749-2891.
2529. Iso, James Y. 1977. Japan looks to the U.S. for more
food-quality soybeans. Foreign Agriculture (USDA Foreign
Agricultural Service). May 16. p. 6, 16.
• Summary: When the People’s Republic of China (PRC)
cut back on its soybean exports last year because of a poor
domestic harvest and disruption of marketing channels by
the devastating earthquake, Japanese manufacturers of miso,
tofu, and other native soy foods were among the first to feel
the pinch, having traditionally bought large quantities of
PRC soybeans. Their shift could lead to perhaps a 100,000ton gain in U.S. exports of food-quality soybeans to Japan.
“In 1976, the U.S. shipped about 520,000 tons of these
food-use soybeans to Japan out of total U.S. soybean sales
there of 3.2 million tons and Japan’s total soybean imports
of 3.5 million. Japan received another 132,000 tons of food
beans from the PRC and a few thousand tons from other
supplying countries.
“Adding to this a domestic production of 60,000 tons
puts Japan’s total soybean use in traditional foods last year at
about 750,000 tons.
“Each year, Japan uses about 720,000 tons of soybeans
in traditional foods, including roughly 350,000 tons of
tofu (bean curd), 180,000 of miso (bean paste), and 70,000
of natto (fermented beans). The remaining tonnage goes
into other native products, such as kinako (processed [dry
roasted] beans) and frozen tofu, and into fresh soybean
consumption.
“Manchurian beans, produced in the colder regions of
North China (usually north of 43º latitude), have long been
considered the best tasting for fermented foods like miso and
natto.”
“Outside of the PRC, the varieties of beans preferred by
the food manufacturers are found in colder climates, such
as Canada and the northern regions of the United States.”
Several “Japanese trading firms involved in importing
food-type beans have come to prefer soybeans produced in
Indiana, Illinois, Ohio, and Michigan. These beans, known
among the trade as IOM (Indiana, Ohio, Michigan) beans,
made up close to 500,000 tons of the food beans imported by
Japan last year and go largely into tofu and related foods.”
Note: This is the earliest English-language document seen
(May 2016) that uses the abbreviation “IOM” in connection
with soybeans.
“Around 55,000 tons of ‘identity-preserved’ varieties
also were imported last year.” Producers are looking for
a large bean with a white hilum and high protein and
carbohydrate content. All food beans must be #1 grade
quality. Talks with miso/natto manufacturers have revealed
that U.S. varieties Amsoy, Corsoy, Kanrich, and Beeson
meet this general description. However, a bean with all the
desired features comparable to the PRC’s, particularly as
related to taste, is not as yet commercially available in the
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U.S. Address: Foreign Market Development, Oilseeds and
Products, Foreign Agricultural Service.
2530. Erewhon Trading Co., Inc. 1977. Erewhon: Our
traditional foods are the foods of the future. East West
Journal. June. p. 67. [3 ref]
• Summary: This informative advertisement is largely about
miso. Erewhon imports Hacho [Hatcho] miso from Japan;
the source company first made Hacho miso in 1337. “We are
grateful to Muso Shokuhin Company of Japan, a macrobiotic
natural foods company, for originally distributing hacho
miso to the United States through Erewhon and for the work
they continue to do in developing sources of high-quality
organic foods for Japan and the rest of the world. Erewhon is
also grateful to Mr. A. Kazama of Mitoku Company, Ltd., of
Tokyo, for encouraging the development of large-scale miso
production without the use of chemical additives to speed
the aging process. When Mr. Michio Kushi, the founder of
Erewhon first convinced Mr. Kazama of the sizable market
for naturally produced miso, he initiated a search which
resulted in the president of Sendai Miso Company agreeing
to produce enough to keep up with the demand.
“Recently a brown rice (genmai) miso has been added to
the Erewhon line of imported foods. Based on the traditional
techniques and standards, this new variety was two and a
half years in development before Mr. Ko Haga, brewmaster
of Sendai, produced what he considered a successful brown
rice koji, or starter.”
“Sendai uses a regionally grown rice, called Sasanishiki,
which is highly regarded in Japan, and the soybeans used are
the ‘Prize’ variety grown organically in Minnesota by farmer
Ed Ricke.”
Last year 85 tons of traditionally produced miso were
imported into the United States from Japan. Erewhon now
has 3 locations in the USA, in addition to the headquarters
and main warehouse at 33 Farnsworth St.: 342 Newbury St.,
Boston, Massachusetts 02115; 1731 Massachusetts Ave.,
Cambridge, MA 02138; 1 Civic Center Plaza, Hartford,
Connecticut 06103. Address: 33 Farnsworth St., Boston,
Massachusetts 02210.
2531. Kaplan, Debra. 1977. New disease looms on the
horizon: soybean rust, if introduced into the U.S., could be
a rerun of the “Southern Corn Blight” situation. Soybean
Digest. June. p. 6.
• Summary: “Soybean rust–a serious problem in the Far
East–has been discovered on soybeans in the Western
Hemisphere. The disease struck in an experimental nursery
in Puerto Rico.
“Some scientists say it might also reach the U.S.
mainland. However, the U.S. Department of Agriculture has
taken quick action to thwart its spread.
“Scientists from USDA’s Agricultural Research Service
(ARS) made the initial rust discovery last summer. Soon

after, protective measures were initiated by another USDA
agency–the Animal and Plant Health Inspection Service
(APHIS)–to insure safety of soybeans grown in the United
States. Soybean rust has plagued the Eastern Hemisphere
for decades. Since Japan first documented it in 1903, reports
have come from as far away as India, Australia and eastern
Siberia. Several Asian nations consider rust their number
one soybean disease. Farmers in Thailand and Taiwan have
reported crop losses, in some years, of 50% or more.
“The disease attacks soybean leaves, forming bumpy,
brownish lesions. Heavy rust infections cause premature
defoliation, leading to severely reduced yields.
“Fortunately, early studies indicate the rust found in
Puerto Rico, while identical in structure to its Oriental
cousin, is not as virulent. However, experts are still very
much concerned. Over time, they fear the disease could
develop new strains capable of damaging soybeans more
severely. The current Puerto Rican outbreak is not limited
just to soybeans, other legumes are also susceptible.
“The disease currently ranks high among APHIS’s ‘Top
100’ foreign crop pests most threatening if introduced into
this country.
“Because rust can move freely by air, it usually travels
fast and far. Favorable wind currents and few major natural
barriers between the Caribbean and U.S. soybean growing
regions favor rapid spread. Also, soybean seed and plant
parts are shuttled year-round between mainland fields,
growing facilities and winter nurseries in the tropics.
“The results of a major U.S. rust outbreak could be
devastating. Scientists have found the disease can thrive even
in Midwest climates. No commercial U.S. soybean varieties
are completely resistant.
“In Puerto Rico, the rust appeared on four different
varieties–Williams, Santa Rosa, Hardee and Biloxi. All but
Santa Rosa are grown in the continental U.S.
“The first APHIS priority is closely watching shipments
of harvested seed from Puerto Rico to the U.S. mainland.
This supervision applies to federal and state-run seed
nurseries on the island and to those operated by private
agricultural research groups.
“APHIS rules require soybeans to be free of plant debris,
treated with an approved fungicide and packaged in clean
boxes and envelopes before leaving for U.S. To insure proper
sanitation, USDA researchers are developing new fumigation
techniques for treating host plant material. The agency will
allow entry of soybean and plant parts from known rustinfected countries only under strict safeguards. A special
permit will be issued when APHIS is sure its conditions are
met.
“To determine if the rust has already spread past the
island–and just how far–APHIS will conduct surveys this
summer in other warm-climate soybean areas. Initially, the
agency will focus on sites in the Caribbean, Hawaii and
the U.S. Gulf Coast–areas where the disease could have
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overwintered
“If the rust spreads into U.S. soybean country, APHIS is
ready with its new nationwide Plant Pest Detection Program.
Beginning this year, major soybean states will be carefully
monitored for signs of soybean rust (and other harmful plant
diseases). Cooperative survey efforts between federal and
state representatives and individual farmers will help locate
rust before it becomes widespread.
“Meanwhile, USDA researchers are investigating new
methods of chemical control to fight the rust cheaply and
effectively.
“The real answer to the rust problem, however, is locked
within the soybean’s own genes. Plant pathologists are
checking soybeans all over the world to find varieties with
the right genetic make-up to withstand the disease.
“Soybean rust in Puerto Rico may seem a long way from
fields in Iowa or Arkansas, but plant diseases are not known
for respecting international boundaries. Protective measures
on soybeans now are needed to prevent a major agricultural
disaster later.”
2532. Organic Gardening and Farming. 1977. Branch-beans.
24(7):128-30. July.
• Summary: “These green soybeans are a ‘gustatory treat,’
but you’ll have to grow your own because ‘buying them in
the market is impossible.’ Here’s how it’s done.” The author,
who lives in a coastal California valley, decided to plant
soybeans. “My family uses vegetable protein heavily in our
diet, and soybeans, as almost everyone now knows, give
a lot of high-grade vegetable protein. Beyond this reason,
however, was our love of green soybeans. My wife, who
comes from Japan, introduced me to edamame or ‘branchbeans,’ and now all of us look forward to late summer when
the branch-beans come into season...”
The author purchased three garden soybean varieties:
Pickett (85 days to mature) from Park Seed Company,
Kanrich (103 days) from Burpee, and Fiskeby V (68 days)
from Thompson and Morgan. One key to the success of the
crop was to buy and use some bean inoculant, which is sold
under various brand names.
“My wife prepares the branch-beans by first washing
them, pod and all. Then she puts them in boiling water, salts
to taste, cooks until tender, drains and serves. For those who
like to spend a lot of time in the kitchen, removal of the
beans from their pods is time-consuming but not difficult.
Rather than put this extra burden on the cook, my family
likes branch-beans so much that they are served in their pods
so each person can pop out his own. Hold the bean pod up
to your mouth and squeeze. The green beans pop into your
mouth, and the pod can be discarded in a bowl put on the
table for that purpose.”
Note: This is the earliest English-language document
seen (June 2009) that uses the term “branch-beans” (literal
translation of eda + mame) to refer to green vegetable

soybeans.
2533. Leviton, Richard. 1977. Re: History of and current
developments at Laughing Grasshopper Tofu Shop. Letter to
William Shurtleff at New-Age Foods Study Center, Aug. 23–
in reply to inquiry. 7 p. Typed, with signature.
• Summary: An excellent typewritten letter, full of useful
details! “Laughing Grasshopper has grown rapidly and
predictably since its inception last January.” The company
now produces 700 to 800 lb/day of tofu, 6 days a week, with
3 men working 8-10 hours each and a janitor working 6
hours. Altogether seven people are employed: four partners,
two full-time employees, and one part timer. They earn
$2.75 an hour and have an insurance program paid for by the
business. Summer sales have averaged $8,000/month. They
are moving their shop of some 1,000 square feet to a new
location of 7,000 square feet for only double the rent. They
are looking for $30,000 in investments to finance their new
venture. They are importing equipment from Japan.
“This winter we intend to commence soymilk
production; next spring: tempeh, soy mayonnaise, soy ice
cream, and agé. We have potentially a very exciting and
massive business on our hands.”
“That’s the bright side of the picture. While the sales
have been soaring and visions of financial glory mounting,
certain hard facts have made themselves known. Running
a business is difficult. Last winter I came down with
mononucleosis and was out for seven weeks. We have had
very bad relations with our landlord who has burned us on
an illegal plumbing job he did for us, shut our water off
twice, in the middle of production, and has threatened to
take us to court suing us $12,000 for damages done to his
personal property. We have thrown out hundreds of pounds
to terrible tofu, due to bad beans or bad nigari technique. We
have run out of soybeans and been closed for days while we
drove around finding some. We have been shut down by the
town health department and given a month’s time to move
by the state board. We have experienced much indecision
and emotional turmoil and the new corporate structure will
probably have Tom Timmins and me as the two principal
owners with the stockholders. We have been on educational
television; a five minute spot featuring our shop and some
dialogue and shown in Springfield, Massachusetts. A lot of
equipment has broken down, or become unfit to use and we
are ruining the floor (made of oak beams) even though we
have 3 large floor drains.
“Most people only see the good tofu coming out of
our shop; the vicissitudes of business are mercifully spared
their consideration. But it’s all a matter of attitude. We feel
confident now about our prospects and feel we will somehow
muddle through the mess and confusion we have created for
ourselves.”
Leviton then answers in detail the following questions
asked by Shurtleff: How did you obtain equipment and
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ingredients? How did you learn to set up a shop? What type
of equipment did you buy and how much did it cost? What
about health inspectors and codes? How did you determine
your prices and what are they? How did you choose the best
variety of soybean to use? How and from whom do you buy
your soybeans? Your nigari?
“Here are some replies to questions in your letter of
May 5. We sell 8-ounce pieces of tofu for 21 cents each, 50
to a pail for $10.50 delivered, with a $2.10 deposit on the 5
gallon pail which we ask to get back. Retail sales (which are
insignificant) are 25 cents a piece.”
“We have tried 20 different soybean varieties and only a
few make good, reliable tofu, i.e., firm, holds together, tastes
good. In particular Wells, Rampage, and Prize have given
excellent tofu... The oil content of the bean is important...
You want as much protein and as little oil in the bean. If
there is much oil, then the bags are clogged, the tofu is slimy,
the yields drop by 25%. We have found many brokers don’t
even know what kind of bean they are wholesaling. A good
bean is a joy to work with, a bad bean is a nightmare. We are
buying a truckload of beans from Agricultural Exports Co.,
Hudson, Iowa, for 24 cents a pound delivered.”
“I have a serious question for you: How on earth do
Japanese tofu shops pass health inspections if they operate
in the romantic manner you extolled in your book? Wood
is totally unacceptable in any phase of the process How
do they get by? What about bacteria? We strongly urge
you to advocate abstaining from wood products in setting
up tofu shops. Stainless steel and polyethylene or rubber
are the only acceptable materials. Wooden floors, we have
learned, grimly, are a nightmare and should be avoided at
all costs. Our walls peel paint and grown mold if we don’t
clean them every day. The state board member said that our
shop is ‘the messiest food production place I have seen in
modern times.’” Address: LGTS, 3 Main St., Millers Falls,
Massachusetts 01349.
2534. Sood, D.R.; Wagle, D.S.; Nainawatee, H.S.; Gupta,
V.P. 1977. Varietal differences in the chemical composition
of soybean (Glycine Max. L.). J. of Food Science and
Technology (Mysore, India) 14(4):177-79. Aug. [17 ref]
• Summary: “Variability for chemical composition, energy
value and crushing hardness was studied in fifty five varieties
of soybean, Variety PK 71-5 under late sown trial gave the
highest protein content (53.35%) and the average protein
content was found to be 43.27 per cent. The maximum fat
content of 25.13 per cent was observed in Harsoy [Harosoy]
deciduous in spring trial and 20.21 per cent by PK 73-97
in late sown trial. The mean energy value did not show any
remarkable variation under both the trials. The mean value
for crushing hardness under late sown trial was greater than
spring trial, which also showed higher values for protein
content.” Address: Dep. of Chemistry & Biochemistry,
Haryana Agricultural Univ., Hissar-125 004, India.

2535. Kapoor, Manjusha; Gupta, A.K.; Deodhar, A.D. 1977.
Sensory evaluation of vegetable cutlets prepared from
soybean (vegetable and grain type) and potatoes. Current
Agriculture (India) 1(3):49-52. July/Sept. [4 ref]
• Summary: Five soybean varieties, harvested when mature
and dry, were subjected to sensory evaluation: Coker-102,
Coker-240, Coker-stuart, JS-2, and Kali Tur [Kalitur] (black
soybeans). Meatless cutlets, prepared from potatoes and
soybeans, were judged for their appearance, flavour, taste,
and blending quality. Coker-102 was given the highest total
score. Vegetable-type soybeans were found to be superior
to grain-type soybeans. “Therefore, it is suggested that
vegetable soybeans may be given due place in applied
nutrition programmes of the country as these would be good
source of protein and calorie to the poor average Indian
diets.” Address: Dep. of Plant Breeding and Genetics, J.N.
Krishi Vishwa Vidyalaya, Jabalpur, MP.
2536. Lambert, J.W.; Kennedy, B.W. 1977. Registration of
Grande soybeans. Crop Science 17(5):824-25. Sept/Oct. [1
ref]
• Summary: Registration No. 115. Grande soybean variety
was developed in a cooperative program of the Minnesota
Agric. Exp. Station and the USDA’s Agricultural Research
Service (ARS). It originated a an F-4 plant selection from
the cross Anoka x Magna. “It is classified in Maturity Group
0... Because of large seed size, Grande has been found
useful in manufacture of certain food products.” The seeds
are light yellow in color with dull luster and light tan hila.
Both oil and protein percentages are relatively low. The
seed was released to certified growers in Minnesota in 1976.
The Minnesota Agric. Exp. Station will be responsible for
maintenance of breeder seed. Other information is published
in Varietal Trials of Farm Crops, Misc. Report 24, Agric.
Exp. Station, St. Paul, Minnesota 55108. Address: 1. Prof. of
Agronomy and Plant Genetics; 2. Prof. of Plant Pathology.
Both: Univ. of Minnesota, St. Paul, Minnesota.
2537. Hymowitz, T.; Newell, C.A.; Carmer, S.G. 1977.
Pedigrees of soybean cultivars released in the United States
and Canada. INTSOY Series No. 13. 23 p. Nov. (College of
Agric., Univ. of Illinois at Urbana-Champaign). [17 ref]
• Summary: Contents. Introduction. Abbreviations.
Pedigrees of soybean cultivars released in the United
States and Canada (Five-column table, p. 4-15). Strain
identification. Parentage of strains. Registration of soybean
cultivars. References.
The 337 soybean varieties listed in this publication,
named or released from 1889 to 1976, are currently (1977)
in the USDA germplasm collection, and were released in
the USA and Canada. “Cultivars having an experimental
strain pedigree and preceded by an asterisk, and the strain is
underlined” (e.g., Beeson, Bonus, Bragg). This information
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was compiled from many sources, including USDA Bureau
of Plant Industry Bulletins.
In the information on early soybean varieties below
(adapted from the 12-page “Pedigrees” table), column 1 is
the year introduced to the USA, column 2 (separated by a
comma) is the cultivar name, 3 is the Maturity Group, 4 is
the pedigree (P.I. is the “Plant Introduction” number and
F.C. is the “Forage Crop” number, both from the USDA,
Beltsville, Maryland), and column 5 is the year named or
released. Only the early (pre-1915) introductions are listed
here, in chronological order:
1889, Medium Green or Guelph, III, 1903 and 1907.
1889, Kingston, IV, P.I. 17255 (From Japan), by 1907.
1894, Easycook, VI, P.I. 34702 (From Shantung Prov.,
China), by 1923.
1900 or before, Mammoth Yellow, VII, Unknown,
Unknown.
1900, Wisconsin Black, I, P.I. 5039 (From Paris,
France), by 1910.
1901, Austin, V, P.I. 17263 (From Pingyang [Pyongyang
/ P’yongyang], Korea), by 1910.
1901, Ebony, IV, P.I. 6386 (From Pingyang, Korea), by
1907.
1901, Haberlandt, VI, P.I. 6396 (From Pingyang, Korea),
by 1910 [sic, 1905].
1901, Midwest, IV, P.I. 6556 (From Central China), by
1922.
1901, Tokyo, VII, P.I. 8424 (From Yokohama, Japan), by
1910.
1902, Hollybrook, V, Rogue in Mammoth Yellow, by
1910.
1905, Cloud, III, P.I. 16790 (From Hangchow, China),
by 1910.
1905, Tarheel Black, VIII, P.I. 14952 (From Shanghai,
China), by 1923.
1906, Elton, I, P.I. 20406 (From Khabarovsk, USSR), by
1910.
1906, Habaro, I, P.I. 20405 (From Khabarovsk, USSR),
by 1913.
1906, Morse, IV, P.I. 19186 (From Newchang, or
Yingkow [Newchwang or Ying-k’ou / Yingkou], Manchuria),
by 1910.
1906, Peking, IV, P.I. 17852B (From Peking, China), by
1910.
1906, Wilson, IV, P.I. 19183 (From Newchwang,
Manchuria), by 1910.
1907, Chestnut, III, Selection from Habaro, by 1910.
1907, Shingto, III, P.I. 21079 (From Teiling,
Manchuria), 1910.
1907, Virginia-N, IV, P.I. 19186D (Selection from
Morse), by 1920.
1907, Virginia-S, V, P.I. 19186D (Selection from
Morse), -.
1908 [sic, ca. 1943], Acadian, VIII, P.I. 60406 x F.C.

04910, 1943.
1908, Arisoy, VIII, P.I. 86736 (From Konosu, Japan),
1930.
1908, Arlington, V, P.I. 22899 (From Paotingfu [later
Baoding, Hebei], China), by 1910.
1908, Barchet, VIII, P.I. 23232 (From Shanghai, China),
1923.
1908, Biloxi, VIII, P.I. 23211 (From Tangsi, China), by
1917.
1908, Columbia, III, P.I. 22897 (From Paotingfu,
China), by 1910.
1908, Hong Kong, IV, P.I. 22406 (From Hong Kong), by
1910.
1910, Manchuria, I, P.I. 28050 (From Harbin,
Manchuria), by 1912.
1910, Minsoy, 0, P.I. 27890 (From Paris, France), ca.
1926.
1910, Soysota, I, P.I. 28019 (From Naples, Italy), by
1923.
1911, Black Eyebrow, II, P.I. 30744 (From Wulukai,
Manchuria), by 1917.
1911, Hoosier, I, P.I. 30746 (From Wulukai, Manchuria),
by 1927
1911, Manchu, III, P.I. 30593 (From Ninguta,
Manchuria), by 1917
1911, Mandarin, I, P.I. 36653 (From Pehtuanlintza,
Manchuria), by 1920.
1911, Otootan, VIII, (From Taiwan via Hawaii), by
1923.
1911, Wea, II, P.I. 30600 (From Shuangchengpu,
Manchuria), ca. 1926.
1912, A.K. (F.C. 30761), IV, Selection from A.K., by
1940.
1913, Dunfield, III, P.I. 36846 (From Fanchiatum Sta.,
Manchuria), by 1923.
1914, Arksoy, VI, P.I. 37335 (From Pingyang, Korea), -.
1915, Hahto, VI, P.I. 40118 (From Wakamatsu, Japan),
by 1921.
Talk with Ted Hymowitz. 1998. July 5. Ted and his
colleagues created a computerized database, with the data
entered on 80-column paper punch cards, using software that
Sam G. Carmer borrowed from Washington State University.
In hindsight, Ted wishes he had divided the column titled
“Year named or released” into two. The first would be “Year
named” and the second would be “Public release.” This
database no longer exists. The many thousands of punch
cards were discarded after Sam Carmer died. Address: Dep.
of Agronomy, Univ. of Illinois.
2538. Metcalf, Homer N.; Burnham, Milo. 1977. Miscellany,
including celeriac, horseradish, artichoke, peanuts, vegetable
soybeans. Yearbook of Agriculture (USDA) p. 228-44. For
the year 1977.
• Summary: This Yearbook is titled “Gardening for food
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and fun.” This article that discusses soybeans is in Part II
of this Yearbook, titled “Home garden vegetables.” The
section on “Vegetable soybeans” (p. 240-43) focuses on
growing them in a home garden. “Since fresh, immature
soybeans are seldom found in either canned or frozen forms
on supermarket shelves, they are an excellent vegetable for
home gardeners, who may expect yields of 2 bushels of
green pods per 100 feet or row. Soybeans have a relatively
high protein content for a vegetable and are a good source of
vitamin A.
“Vegetable soybeans grow best where nights are warm
and days not too long. Only very early varieties should be
attempted at higher latitudes. They are unlikely to succeed in
areas having frost-free growing seasons of less than 130 to
135 days.
“Seeds of vegetable soybeans are usually larger than
those grown as a field crop, and only a limited number
of varieties, such as Fiskeby V and Kanrich, are offered
currently by seedsmen. Most vegetable soybeans have
yellow seeds, but other colors are known, such as green,
black and green, and black and yellow.
“Land on which edible soybeans are to be grown should
be well prepared before planting. Soybeans do not thrive on
strongly acid soils, and liming may be desirable if indicated
by soil tests. Because they are legumes, nitrogenous
fertilizers are seldom used, but on many soils they will
benefit from application of phosphorus and potassium
fertilizers (again the gardener should be guided by soil tests).
“If soybeans have never been grown on the soil, it
may prove wise to inoculate the seeds with nitrogenfixing bacteria. Rhizobium japonicum is said to be specific
for soybeans, and should be available in commercial
preparations.
“Weed control will be more convenient if the plants are
spaced 4 to 6 inches apart, or in hills spaced about 8 inches
apart with the rows 30 inches apart. When seeds of varieties
differing in maturity are available, better results will ensue
if a single planting of these is made-rather than successive
plantings of a single variety.
“Under favorable conditions, edible soybeans will be
ready for harvest as immature beans from early varieties
about 2 months after planting, while 100 or more days of
favorable weather will be needed to mature dry beans.
“Soybeans are self-fertile and have mostly selfpollinated flowers. The beans are borne in pods that are
produced in clusters of 3 to 15. The pods are slightly
curved and hairy, and will average 2 to 3 seeds per pod. In
the Orient, the immature pods and seed are eaten together
[sic, they are served together. The seeds are squeezed from
the pods into one’s mouth, then the pods are discarded /
recycled] but this has seldom been done in the United States.
When eaten in the immature stage, vegetable soybeans are
harvested at about the same maturity as immature lima
beans.

“If vegetable soybeans are to be eaten as green beans,
the pods will shell much easier if they are plunged into
boiling water for about 2 minutes, after which the beans can
be squeezed from the pods without any difficulty.”
“Another way of using edible soybeans is as sprouts (in
the same manner as the sprouts of mung beans). Soybeans
can be sprouted in any container that has holes in the
bottom for drainage and can be covered. In preparing the
sprouts, soak the soybeans overnight and then place them in
a container large enough for the beans to swell at least six
times their original bulk as they sprout. Cover container to
keep out light.
“Moisten the beans at least 3 times a day in summer and
twice in winter. In winter add warm water and keep the beans
in a warm place.
“Time to maturity for soybean sprouts is 3 to 5 days in
summer and 10 to 15 days in winter. The sprouts are fully
grown and ready to be used when 2 to 3 inches long. Once
harvested, sprouts should be kept in a cool, humid place.”
Address: 1. Prof. of Horticulture, Montana State Univ.,
Bozeman; 2. Extension Horticulturist, Mississippi State
Univ., Starkville, Mississippi.
2539. Agriculture Canada Research Station. 1977.
Summary–Soybean work Nova Scotia 1954-1977. Kentville,
Nova Scotia, Canada: ACRS. 62 p. 28 cm.
• Summary: The field work described in this report was
conducted under the direction of G.G. Smeltzer [who began
working with soybeans in 1954]. The data was compiled
by F.G. Sawler. In the introductory comments, Smeltzer
notes: “During the past 24 years some very factual data
was obtained on soybean production in Nova Scotia. The
information reported in this summary covers data collected at
50 farms and also at the Research Station, Kentville, N.S...
“A definite indication of soybeans economic potential
for Nova Scotia was obtained by early test results from
1954-1973. With this information Dr. J.R. Wright and the
writer planned a very extensive soybean evaluation program
in 1974... For the most economic yield soybeans should be
seeded by the middle of May.”
The book consists mostly of tables showing variety
trials, fertility trials, and production studies at specific
locations in particular years. The tables contain information
on yields, protein yields, protein and oil content, spacing
between rows, spacing between seeds in each row, etc.
Pages 47-51 contain tables which also include summary
results of soybean trials conducted in 1976 at Charlottetown
(Price Edward Island), Fredericton (New Brunswick), and
Lyndhurst (Nova Scotia). For each variety, the yield (in kg/
ha), protein yield (in kg/ha), percentage of protein in the
seeds, and percentage of oil in the seeds is given for each
of the 3 locations. The best varieties (Maple Arrow, Altona,
Portage) gave yields in the range of 2,400 to 3,300 kg/ha.
At Charlottetown (PEI), the highest yielding soybean
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varieties were Maple Arrow (2,600 kg/ha), M65-217 (2,447),
and Altona (2,258).
Note: This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Maple Arrow. Address:
Kentville, Nova Scotia, B0P 1X0, Canada.
2540. Piattini, Emilio. 1977. Studio della tecnica d’incrocio
e del comportamento genetico di alcuni caratteri vegetativi
e riproduttivi della soia (Glycine max (L.) Merr.) [Study of
crossing technique and genetic behavior of some vegetative
and reproductive characteristics of soybeans]. Thesis at
Eidgenoessische Technische Hochschule (Scuola Politecnica
Federale Zurigo), Zurich, Switzerland. 151 p. Thesis no.
6034. [58 ref. Ita; eng; ger]
• Summary: “During three years studies were conducted on
the technique of crossing as well as on the genetic behaviour
of quantitative characteristics of soybeans... by means of
crossing varieties. Among different methods, the one with
immediate pollination with fresh pollen was the best one
with 9.2% successful crosses. The most favourable period for
crossing was between 0700 and 1000 and 1400-1900. A high
rate of successful crosses (36.3%) was achieved in a growth
chamber with 27ºC day-temperature, 22ºC night-temperature
and a relative air humidity of 70-80%.
“The following parameters were observed in the F2
and F3: Number of tillers, number of pods in the lowest 10
cm of the main stem, number of nodes, number of pods and
seeds per plant, height of the plant, beginning of flowering,
maturity, weight of 1000 seeds and yield, number of pods per
node and number of seeds per node.
“It was generally found that the values for these
parameters fluctuated according to the year and place of
experiment but also according to variety and type of cross.
The genetic behaviour is subject to changes but generally we
observed an intermediate type of inheritance. Correlations
between the above mentioned parameters as well as the
values for the heritability were calculated. The experiments
were conducted with the varieties Anoka, 052-903, Dunn,
Fiskeby, Gieso, Magna and Merit.” Address: Zurich,
Switzerland.
2541. State of Brunei, Annual Report. 1977. Production:
Agriculture. 507 p. See p. 129, 141, 145-46. [Eng]
• Summary: In Chapter 7, “Production,” in the section on
“Agriculture” (p. 107-63), a subsection on “Vegetables–
Introductions” (p. 128-29) states: “The culinary soybean
Early Green has proved consistently successful as well as
being very popular gastronomically. It is normally picked
young [when green] and cooked in the pod. Owing to the
bigger seed size, yield of dried seed have been heavier
(2500-3000 lbs/acre) than Chippewa, a non-culinary
type.” The subsection on “Plant Pathology” states that “In
soyabean, anthracnose (Colletotrichum lindemuthianum) was
found but was not serious.” Page 145-46 list various diseases

were found on the soyabean.
Letter from Dr. Thean Soo “Bobby” Tee, Plant Breeder,
Agriculture Headquarters, Dep. of Agriculture, Bandar Seri
Begawan 2059, Brunei Darussalam. 1996. Oct. 17. He will
try to find an earlier document than that by C.N. Williams
concerning soybeans in Brunei. “I am afraid it will take some
effort. Brunei has changed since 1975. Agriculture, though
still important, has been oriented towards horticultural crops
to meet domestic demand of the urban population. Labour
intensive crops are no longer planted commercially. I will
have to find some time to look in the archives. Syahril
Zanan Syahab was cited in C.N. Williams’ paper. This
could be the earlier work of C.N. Williams and Syahril Z.
Syahab at the Faculty of Agriculture, University of Malaya
at Kuala Lumpur. Our records do not have a researcher by
the name of Syahril Z. Syahab.” Note: Dr. Tee studied at the
University of California at Davis from 1968 to 1971. Letter
(fax) from Dr. Tee. 1997. Feb. 19. “My efforts to locate
further information concerning soybean cultivation in Brunei
Darussalam have not been successful. There were no records
before C.N. Williams’ paper.” Address: Agronomy Section,
Pejabat Pertanian, Bandar Seri Begawan, Brunei.
2542. Stein, Ellin. 1978. Making money making tofu. Whole
Foods (Berkeley, California). Jan. p. 32-38.
• Summary: This multi-part article describes commercial
operations at Farm Foods (San Rafael, California–”Down
on the Farm”), Redwood Natural Foods (Santa Rosa,
California), The Tofu Shop (Rochester, New York–”Hope
in Rochester”), Surata Soyfoods (Eugene, Oregon–”Tofu
Recipe Doubles in Oregon”), and The Soy Plant (Ann Arbor,
Michigan–”Midwest Soy Plant Expects to Grow”).
Note: This is the earliest document seen (Sept. 2011)
that mentions “Surata Soyfoods,” the first company with the
word “Soyfoods” in the company name.
Part of the main article (“A Busy Grasshopper Waits for
Profits”) and a full-page sidebar titled “Making Tofu on Main
Street” tells the story of Laughing Grasshopper Tofu Shop in
Millers Falls, Massachusetts. “With The Book of Tofu as their
guide, Ira and Kathleen Leviton founded the first occidental
tofu shop in the northeastern USA in this sleepy papermill
town in Aug. 1976. At the time the Levitons owned and
operated Corn Creek Bakery in Greenfield, eight miles away,
and they ran the two businesses until August 1977, when
they closed Corn Creek due to a continuing labor dispute.
Having formed a partnership with two men, Tom Timmins
in August 1976 and Michael Cohen in February 1977, the
Levitons found their 100 bread accounts quite eager to stock
tofu. They are now producing over 800 pounds of tofu per
day to service their 100 accounts... Grasshopper makes tofu
with Prize variety soybean shipped from Iowa in trailer loads
and stored in the plant...
“Fully believing that the tofu market can be doubled
within the first quarter of 1978, Grasshopper is moving

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 1225
this month to a 3200-sq.-ft. plant in Greenfield that already
offers a well-drained concrete floor... Tofu production will be
upgraded with the installation of $5,000 worth of Japanese
tofu machinery... Cohen estimates daily tofu capacity will
increase to 1,600 pounds. ‘As soon as we can,’ says Cohen,
‘we’ll have not only tofu, but deep-fried age, soymilk–
flavored and unflavored, tempeh, and soy “ice cream.” We
feel the market is at our fingertips. We’ve never taken the
step into a serious sales campaign, but I think we will. So far,
we make the soft tofu, we give the soft sell.’”
Note 1. This is the first issue of Whole Foods magazine.
This is also the earliest article on soy seen (Aug. 2002) in
Whole Foods magazine.
2543. Singh, C.B.; Misra, R.K.; Mehta, S.K. 1978. Note
on the correlation between some seed characteristics and
germination percentage in soybean. Indian J. of Agricultural
Sciences 48(2):121-22. Feb. [3 ref]
• Summary: Tables: (1) Mean values of seed characteristics.
For each of 39 soybean varieties (mostly unnamed, but a few
named) gives: Variety code or name. Germination (%). 100seed weight (gm). Seed coat thickness (mm). Weight of seed
coat (gm). Seed volume. The germination percentage ranges
from 44% to 72%. The weight of 100 seeds ranges from 5.17
gm to 41.50 gm (for Rokusun). Address: 1. Assoc. Prof.; 2.
Asst. Prof.; 3. Asst. Economic Botanist (Soybean), Dep. of
Plant Breeding and Genetics. All: Jawaharlal Nehru Krishi
Vishwa Vidyalaya, Jabalpur 482 004, India.
2544. Keller, E.R.; Soldati, A.; Piattini, E. 1978. 2. Study on
the technique of crossing as well as on the genetic behavior
of quantitative characters of soybeans. Soybean Genetics
Newsletter 5:79-80. April 1. [2 ref]
• Summary: “During three years (1972 to 1974), studies
were conducted on the technique of crossing as well as
on the genetic behavior of quantitative characteristics of
soybeans [Glycine max (L.) Merr.] by means of crossing
varieties. In growth chambers, greenhouses and in the
open field, 3,282 crosses were made. The rate of successful
crosses was 17.9%, 14.5% and 6.2%, respectively, for the
different years.
“During the year 1972, different methods for the
crossing were tested, with the following results:
“9.2% Castration with immediate pollination with fresh
pollen
“0.0% Castration with immediate pollination with pollen
from exsiccator
“3.0% Castration, pollination one day later with pollen
from exsiccator
“4.4% Castration, pollination one day later with fresh
pollen
“2.0% Castration, pollination one day later with pollen
not stored in exsiccator
“The method first mentioned was the most effective

one. The storage of pollen in the exsiccator reduced its
viability. The environmental conditions greatly influenced
the rate of success of the crosses. In the open field this rate
fluctuated during the day as well as from day to day. The
most successful period was from 0700 to 1000 and 1700
to 1900. In order to obtain more knowledge of the best
environmental conditions, crosses were made in growth
chambers at different temperatures (17ºC, 22ºC, 27ºC, 32ºC
during the day, 12ºC, 17ºC, 22ºC, 27ºC during the night).
The best result (36.3% successful crosses) was obtained with
the combination of 27ºC/22ºC. The success of crossing was
also greatly influenced by the relative humidity (70-80% is
necessary); the basis of the success, however, is a careful
selection of the pollen.
“During the three-year period the following crosses
between varieties were made:
“- ‘Magna’ x ‘Merit’, 0-52-903 x ‘Dunn’, Magna x
‘Gieso’1 with the aim of increasing weight of 1000 seeds.
“- 0-52-903 x ‘Anoka’ with the aim of improving
earliness.
“- ‘Fiskeby’ x Anoka and Fiskeby x Dunn with the aim
of reaching maturity very early.
“We investigated the following parameters: number of
tillers, number of pods in the lowest 10 cm of the main stem,
number of nodes, number of pods and seeds per plant, height
of the plants, beginning of flowering, maturity, yield and
weight of thousand seeds and also number of pods per node,
number of seeds per pod, lodging and growth-type.
“It was generally found that the values for these
parameters fluctuated considerably depending upon the year
and place but also depending upon variety and type of cross.
The genetic behavior is subject to changes; generally we
observed an intermediate type of inheritance. Our criterion
for selection in these studies, i.e., the selection of plants with
the best and the worst components of yield in the F2, was not
correct; the environment had too great an influence.
All of the parameters considered were closely related.
Based on the correlation coefficients, we can state that
differences in the yield were due mainly to a variable number
of seeds per plant (67-94%) as well as the weight of thousand
seeds (3-24%). The number of seeds per plant is correlated
to the number of nodes per plant, the number of pods per
node as well as the number of seeds per pod and the weight
of thousand seeds; the main part of the variance is due to the
number of nodes per plant.
“The heritability is high considering parameters at the
beginning of flowering and at maturity.” Address: Swiss
Federal Inst. of Technology, Inst. of Plant Production (ETH),
CH-8092 Zurich, Switzerland (Inst. fuer Pflanzenbau der
Eidgenoessischen Technischen Hochschule, Zuerich).
2545. Pull, S.P.; Pueppke, S.G.; Hymowitz, T.; Orf, J.H.
1978. Research notes: Screening soybean seed for lectin
content (Open Access). Soybean Genetics Newsletter 5:66-
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70. April 1. [10 ref]
• Summary: “Soybeans... contain at least four glycoproteins
that are capable of clumping red blood cells. These
glycoproteins are called lectins. The lectin content in
defatted soybean meal is about 3% (Liener and Rose, 1953).
The major lectin in soybean seed, termed soybean lectin
(SBL), has a molecular weight of 120,000 and specificity for
D-galactose and N-acetyl-D-galactosamine.”
Five “lines (‘Columbia’, ‘Norredo’, ‘Sooty’, ‘T102’ and
‘Wilson-5’ [Wilson Five]) lacked any detectable soybean
lectin.” Address: 1-2. Dep. of Biology, Univ. of Missouri,
St. Louis, Missouri 63121; 3-4. Dep. of Agronomy, Univ. of
Illinois, Urbana, Illinois 61801.
2546. Desai, Girish N.; Peng, Andrew C. 1978. Variety
affects soymilk protein content. Ohio Report on Research
and Development 63(2):30-31. March/April.
• Summary: “Soy bean milk, also called soymilk, vegetable
milk, or touchiang, is reported to have been developed and
used in China before the Christian era by Lord Huai Nan
in the Han dynasty about 160 B.C. when he invented tofu.
Traditionally, soymilk is made by soaking the soybeans in
water overnight, wet grinding the beans, filtering the residue,
and heating to improve flavor and nutritional value. Soymilk,
in one sense, is simply an aqueous extract of soybeans.
“In 1925, Dr. Harry Miller, while a medical missionary
in China, produced a milk-like product from soybeans and
used it in nursing homes and hospitals for feeding babies,
children, and nurses. On his return to the United States, he
introduced the use of soymilk, fortified with vitamins and
minerals.
“Soymilk has been of considerable interest to
nutritionists. For infants who are allergic to cows’ milk or
where cows’ milk is either unavailable or too expensive,
soy-milk can be used as a substitute. It has been reported that
in the U.S. alone, up to 7 percent of the infant population
is allergic to cows’ milk. Soy milk has been found to be
palatable and nutritionally balanced in formulation baby
feeding and this has created a specialty market for the
product.
“Qualitatively, soymilk is comparable to cows’ milk in
terms of protein and amino acid composition. Quantitatively,
there is little information on soymilk, since protein content
varies when different varieties are grown in different
environments. Ohio ranked sixth in soybean production
in the United States last year. Because of the importance
of soybeans, a study of the protein content of Ohio-grown
soybeans and their milk derivatives was undertaken in
order to provide such information to the Ohio soybean food
industry and others who are interested.
“Thirty soybean cultivars were supplied by the Ohio
State University Department of Agronomy. Moisture and
protein contents were determined. Each soybean variety was
made to its milk derivative and the moisture and protein

analyzed. The results are summarized in Table 1.
“The moisture content of soybeans ranged from 8.5 to
10.7 percent. This percentage is entirely dependent upon
the conditions during harvest and storage. The crude protein
content on a dry weight basis had a range of 36.9 to 44.1
percent. The four highest protein varieties were Calland
(44.1%), Wells (43.5%), FFR 223 (43.5%), and Wayne
(43.5%). French 2150 (36.9%), Asgrow 2625 (37.8%), and
Cutler 71 (38.8%) were the varieties with lowest crude
protein levels.
“Soymilk made from the 30 varieties contained very
high moisture content, ranging from 93.1 to 94.7 percent.
The crude protein, on a fresh weight basis, found in the
soymilk was 2.3 to 3.5 percent. This varies with different
soybean:water ratio when soymilk is made (1:9 wt/wt in this
study). The varieties Calland (3.5%), SKB 400 (3.4%), Wells
(3.4%), Wayne (3.4%), and FM 1220 (3.4%) were highest in
protein. French 2150 (2.3%), FFR 223 (2.7%), Asgrow 2625
(2.8%), and Clemens (2.9%) ranked lowest in protein in their
soymilk.
“Most varieties were of light yellow color. The
exceptions were Washington II, Shawnee, FM 1220,
Cherokee, and Anderson, which were green or light green,
and Peterson 3105, Still 400, Peterson 3125, and Voris B
350, which were pink colored. The green and pink pigments,
although soluble in water and partly removed in soaking
water, were still retained to certain degree in the soymilk.
“Except for the varieties French 2150, FFR 223, and
Asgrow 2625, the study revealed that all other varieties
tested are suitable for soymilk manufacturing as far as
protein content is concerned. Different individuals or
companies may have different preferences and this survey
only provides general information.”
Table 1 gives percent protein and moisture content of
soybeans and soymilk of thirty varieties. The varieties are:
French 2150, Clemens, Asgrow 2625, FFR 223, Agripro
20, Arnsoy 71, Shawnee, Corsoy, Wells, CX 215 Pfizer,
Peterson 3105 SKB 400, Gries, FM 1220, Beeson, Cherokee,
Wayne, SRF 307 P, Woodworth, Calland, 101644, Anderson,
Washington II, Funks seed, Ruff RB 34, Williams, Peterson
3125, Cutler 71, Mitchell, and Voris B 350. Address: 1.
Chief Chemist, Borden Inc., Corporate Quality Assurance,
Columbus, Ohio; 2. Associate Prof., Dep. of Horticulture,
Ohio Agricultural Research and Development Center, The
Ohio State Univ., Columbus, Ohio.
2547. Kotegawa, Michiro. 1978. Visit with Dr. Wolf at
NRRL (Interview). Conducted by Dr. Walter Wolf of NRRL,
Peoria, Illinois 61604, June 22. 2 p. transcript.
• Summary: Mr. Kotegawa and his son visited Pacific Grain
Co. (Farmer City, Illinois) and were referred to Dr. Wolf
by Jerry West. Mr. Michiro Kotegawa was accompanied by
his son, Daisure, who is at Stanford University working on
his MBA degree (he has completed the 1st year and has one
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more to go). Also accompanied by his wife and daughter-law
(?).
Fundokin Soy Co. makes 10,000 tons of miso per year
in Japan; 60% of this is barley miso and 40% is rice miso.
Their barley is imported from Australia.
Fundokin is one of the top 10 soy sauce manufacturers
in Japan. They produce 12,000 tons of soy sauce per year.
The soybeans used for miso (and by other companies
for tofu) are M-1, Amsoy, Corsoy, Harosoy and Chinese
soybeans; all these are white hilum soybeans. They also buy
defatted soybean meal from a soy oil company in Japan; they
prefer high-protein meal.
Mr. Kotegawa is interested in a source of 4-ethyl
guaiacol [4 ethylguaiacol; 4-EG]. A diagram of the molecule
is shown. Note: It is a phenolic compound with the molecular
formula C9H12O2. Dr. Wolf was unanble to find it listed in any
of the chemical catalogs.
The business card of Michiro Kotegawa is attached;
one side is in Japanese, the other is in English. Address:
President, Fundokin Soy Co., Ltd., Usuki City, Oita, Japan.
2548. Rasmussen, Arlette I. 1978. Nutrient comparison
of fresh and field-dried green-seeded soybeans. J. of the
American Dietetic Association 72(6):604-08. June. [28 ref]
• Summary: This study suggests that “fresh, green-seeded
soybeans could be a valuable item on the menu, comparable
or superior to Lima beans in nutrient contribution to the
diet.” The author studied “one variety (Verde) of a greenseeded, vegetable-type, edible soybean.” Compared with
Lima beans, it had as much iron and more fat, calcium,
phosphorus, magnesium, and zinc. When fed to rats, “Fresh,
green-seeded soybean meal supported significantly better
growth than did the field-dried, green-seeded soybean meal.”
The PER for the former was 90% that of casein. Address:
Dep. of Food Science and Human Nutrition, Univ. of
Delaware, Newark.
2549. Bean suppliers. 1978. Ann Arbor, Michigan. 1 p.
Unpublished manuscript.
• Summary: This handwritten, one-page list of soybean
suppliers was compiled by various tofu makers during the
foundation meeting of the Soycrafters Association of North
America, July 28-30, 1978, Ann Arbor, Michigan. Each entry
has three parts: Shop [buying the soybeans], supplier [of the
soybeans] and address, and price (in cents/pound). In some
cases the organic status and/or variety name is given.
(1) White Wave: Living Farms, Tracy, Minnesota. 17.5
cents/lb. [organic]. (2) Swan Food: Golden Acres, Illinois
(certified organic). 20 cents/lb. (3) Nupro Foods / Soywaze
Tofu: Arrowhead Mills, Denver wholesale. 21 cents/lb. (4)
Magic Bean Co-op: Inter-Community Co-op, 1335 Gilson,
Madison, Wisconsin 53715. From Columbus, Wisconsin.
21 cents/lb. (5) Happy Dragon Tofu, Laurelbrook Natural
Foods. 18-20 cents/lb.

(6) Rebecca Miller [Rebecca Uchida, MU Tofu], GIP-C
Warehouse, St. Charles, Minnesota (organic). 19 cents/lb.
(7) Joy of Soy: Ed & Helen Kranz, Diamond K Enterprises,
St. Charles, Minnesota. Corsoy: 14 cents/lb, Veg: 16 cents/
lb. (8) The Tofu Shop–Rochester, New York: Logan Bros.
Farms, Fort Plain, New York. 13.5 cents/lb. (9) Southwest
Tofu, Rt. 2, Box 234, Santa Fe, New Mexico 87501: New
Life Food Co-op, Santa Fe, New Mexico. 21 cents. (10) The
Soy Plant, 211 E. Ann, Ann Arbor, Michigan 48104. Phone:
663-0500: Tom Vreeland, 5861 Geddes Rd., Ypsilanti,
Michigan. 13.34 cents/lb. Cleaned. 14 years–no herbicides or
pesticides. Beeson variety.
(11) Lecanto Tofu: Ken McCaleb, Clarence, Louisiana.
24 cents/lb. Organic. (12) New England Soy Dairy: New
Life, Tracy, Minnesota. Prize: 19.25 cents/lb. Organic. (13)
Crystal Hills: Logan Bros., Fort Plain, New York. 17.25
cents/lb. Organic.
Note: Of the 13 soyfoods manufacturers listed, 6 (almost
50%) are buying organic soybeans.
2550. Strayer, George M. 1978. Re: Vegetable-type and fieldtype soybeans suited for making tofu and soymilk. Letter to
William Shurtleff at New-Age Foods Study Center, Sept. 8. 1
p. Typed, with signature on letterhead.
• Summary: Mr. Strayer’s company sells 3 varieties of
vegetable-type soybeans. Prize (FOB price $9.00 per 60 lb
sack) is the best suited for making tofu and has the highest
protein content. Kanrich ($9.00) is the next best suited and
has the second highest protein content, but is gradually going
out of production. Kim ($9.50) has a green seed coat and is
the lowest of the three in protein content.
Of the 7 field-type soybean varieties sold by the
company (all for $8.00 per 60 lb FOB), Corsoy is the best
suited for tofu production, followed by Amsoy and Hawkeye.
Chief is no longer in commercial production. Address:
President, Agricultural Exports, Inc., P.O. Box 266, Hudson,
Iowa 50643.
2551. Iowa Agric. Exp. Station. 1978. Notice of release of
Vinton soybean to seed producers. Ames, Iowa. 2 p. Oct. 23.
Unpublished typescript. 28 cm.
• Summary: “The Iowa Agricultural Experiment Station
and the Cooperators listed above [Puerto Rico Agric. Exp.
Station and USDA] announce the release of a new soybean
variety named Vinton. It was developed as a large-seeded
specialty variety, and is not intended for general commercial
production. It is superior to a large-seeded variety of similar
maturity, Disoy, in yield and protein content of the seed.
“Vinton is an F-5-derived line from a four-way cross.
The F-1 of a Magna x Disoy cross was mated to Provar, and
the F-1 plants from the three-way cross were mated to Hark.
These crosses were made in Iowa and generation advance
from F-1 to F-5 was carried out by single-seed descent in
Puerto Rico and Iowa. The strain was tested for yield in Iowa
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during 1972 to 1977, and in the Northern Regional Soybean
Tests in 1975.”
A table summarizes the results of these two tests,
comparing Vinton, Hark, and Disoy. Yield (bu/acre): 47.0 /
46.7 / 37.4. Seed size (g/100 seed): 23.7 / 16.4 / 26.6. Seed
protein content: 44.5% / 42.0% / 42.6%. Seed oil content:
19.5% / 20.4% / -.
Vinton is Group I maturity. The seeds are dull yellow
with yellow hila. Discusses disease susceptibility. “Seed of
Vinton was produced by the foundation seed organization
in Iowa during 1977. Foundation seed will be distributed
in 1978 to seed producers in Iowa who are engaged in
the production of large-seeded varieties for specialty use.
Breeder seed will be maintained by the Iowa Agricultural
Experiment Station. Each agency will be responsible for
its own publicity with the understanding that the date for
simultaneous release will be October 23, 1978.”
Note: This is the earliest document seen (Nov. 2020) that
mentions the soybean variety Vinton. Address: Ames, Iowa.
2552. Galston, Arthur W. 1978. Sex and the soybean. Natural
History 87:132-40. Oct.
• Summary: Gives a detailed description of soybean
reproduction, photosynthesis, nitrogen fixation,
photoperiodism, and florigen synthesis. “Some varieties of
soybeans such as Agate or Batorawka, will flower when they
reach a certain age or stage of maturity without relying on
environmental conditions. Others, such as Peking or Biloxi,
require short days before they can initiate their sexual stage...
This photoperiodic requirement insures that the plant will be
large and vigorous before it flowers... and also guarantees
that flowering and fruit-set will be complete before the
first frost... The photoperiodic control of flowering was
discovered in the United States in 1920, but despite more
than half a century of intensive research all over the world,
the intimate biochemical details of the process are still not
understood. Since the late 1930s, scientists have known
that the soybean uses the dark rather than the light period
of the day to measure its photoperiod. Thus, if the critical
photoperiod turns out to be fourteen hours, the true control
is ten hours of unbroken darkness. The critical dark period
is effective whether it is surrounded by four or fourteen
hours of light. To some degree, dark-time measurement is
controlled by the state of phytochrome, a pigment discovered
in 1959 that governs the plant’s response to light. When
exposed to sunlight, this pigment becomes active; when
stored in darkness, it decays back down to its original, or
ground level, state...
“Although the buds of the plant change suddenly from
producing leaves to forming flowers, the vegetarian leaves
of the plant, rather than the buds, perceive the photoperiodic
stimulus.” Address: Teacher of biology, Yale Univ., New
Haven, Connecticut.

2553. Vinton: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1978. Seed color:
Yellow (dull), hilum yellow.
• Summary: Sources: Iowa Agric. Exp. Station. 1978.
“Notice of release of Vinton soybean to seed producers.”
Ames, Iowa. 2 p. Unpublished typescript. Oct. 23. Note:
Vinton is the name of a town in central Iowa about 20 miles
northwest of Cedar Rapids.
Bahrenfus, J.B.; Fehr, W.R. 1980. “Registration
of Vinton soybean.” Crop Science 20(5):673-74. Sept/
Oct. Registration No. 142. Vinton was developed in Iowa
and Puerto Rico, and “released in 1977 as a large-seeded
specialty soybean because of its higher yield and percentage
of seed protein compared with large-seeded public cultivars
of similar maturity.
“Vinton is an F-5 plant selection from the cross Hark x
[Provar x (Disoy x Magna)]... The line was tested in Iowa
from 1972 to 1977 and in the Uniform Soybean Tests,
Northern States, during 1975 under the designation A74201010.” The seeds are dull yellow with a yellow hilum.
100 seeds of Vinton weigh 22.0 gm–so they are not as large
as Disoy at 26.6 gm. The percentage of seed protein is
44.9% for Vinton compared with 43.8% for Disoy, and the
percentage of seed oil is 18.6% for Vinton compared with
18.2% for Disoy.
“Breeder seed of Vinton was distributed to the
foundation seed organization in Iowa for planting in 1977.
Breeder seed will be maintained by the Iowa Agric. and
Home Economics Experiment Station.” Address: USA.
2554. Stripf, R.; Werner, D. 1978. Differentiation of
Rhizobium japonicum. II. Enzymatic activities in bacteroids
and plant cytoplasm during the development of nodules of
Glycine max. Zeitschrift fuer Naturforschung C: A Journal of
Biosciences 33:373-81. [39 ref]
• Summary: Maximum nitrogenase activity was developed
19 days after infection, followed by a sharp drop in activity
(soybean variety Caloria). A higher maximum activity
lasting 7 days was found in variety Mandarin. In both
varieties, leghemoglobin continued to increase during the
period of decreased nitrogenase activity, but declined when
nitrogenase activity measured significantly again, 30 to 45
days after infection. Close relationships between enzymatic
activities in the bacteroids and the plant were noted. Address:
Fachbereich Biologie der Universitaet, Marburg-Lahnberge,
Marburg, W. Germany.
2555. Halpin, Anne Moyer. 1978. Unusual vegetables:
Something new for this year’s garden. Emmaus,
Pennsylvania: Rodale Press. xv + 443 p. See p. 46-52. Illust.
by Cynthia Hellyer. Index. 24 x 20 cm. [45* ref]
• Summary: The chapter titled “Soybean” (p. 46-52) starts
with a beautiful, full-page illustration and contains excellent,
accurate, detailed information by an organization that has
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done pioneering work with green vegetable soybean varieties
(and organic gardening and farming) in America. Contents:
History of vegetable soybeans in the USA. Description
of plant. Habit: Erect vs. prostrate. Preferred climatic
conditions. Choosing the best variety: Kanrich (shatter
resistant), Seminole, Rokusan [Rokusun], Jogun, Hokkaido,
Fuji, Bansei, Extra Early Green, Early Green Bush, Fiskeby
V Vegetable Bean, Pickett, Okuhara, Akita, Altona, Envy,
black soybeans. Planting. Fertilizer (on poor soil can increase
yield markedly). Inoculation. Plant protection against
diseases and insects. Growing in a cold frame or greenhouse.
When and how to harvest. Freezing. Basic cooking.
Nutritional value. Serving as edamame, in the pods. Recipe
ideas. Growing with high-lysine corn for succotash. Making
coffee from dry soybeans. Seed sources: Burgess Seed and
Plant Co. (Galesburg, Michigan); W. Atlee Burpee Co.
(Warminster, Pennsylvania; Kanrich); Comstock, Ferre and
Co. (Wethersfield, Connecticut); William Dam Seeds (West
Flamboro, Ontario, Canada); DeGiorgi Co. (Council Bluffs,
Iowa); Gurney Seed and Nursery Co. (Yankton, South
Dakota; Disoy); Johnny’s Selected Seeds (Albion, Maine;
Envy, Altona, Traverse, Meredith, Giant Green); Kitazawa
Seed Co. (San Jose, California; Extra Early Green); Le
Jardin du Gourmet (West Danville, Vermont); Earl May
Seed and Nursery Co. (Shenandoah, Iowa); Nichols Garden
Nursery (Albany, Oregon); Stokes Seeds, Inc. (Buffalo, New
York; Early Green Bush, Verde); Thompson and Morgan,
Inc. (Farmingdale, New Jersey; Fiskeby V, Okuhara); and the
Vermont Bean Seed Co. (Manchester Center, Vermont; Black
Soybean).”
Soybeans are also mentioned in each appendix: 1.
Directory of seed sources for the vegetables in this book (p.
385-89). 2. A seasonal planting guide (p. 390-91). 3. Soil
preferences (p. 396). 4. Optimum climate conditions (p.
401). 5. Making the best use of your garden (p. 406-07). 6.
Food values of exceptional vegetables (p. 414-15). 7. A quick
kitchen guide: How to use these vegetables in your favorite
dishes (and a few new ones!) (p. 420-21; Flavor: Buttery,
unique. Use green beans in appetizers, hors d’oeuvres and
snacks. Salads. Soups. Vegetable side dishes. Main dish
casseroles and combinations. Can be frozen or canned).
Also discusses: Amaranth (p. 1-8, incl. grain amaranths).
Cowpea (p. 140-45). Peanut (p. 276-301). Address: Rodale
Press, Emmaus, Pennsylvania.
2556. Norman, A. Geoffrey. 1978. Background [soybean
history, and use in research on plant physiology]. In: A.G.
Norman, ed. 1978. Soybean Physiology, Agronomy, and
Utilization. New York: Academic Press. xii + 249 p. See p.
1-15. Chap. 1.
• Summary: Contents. 1. Soybean production: In the United
States, worldwide. 2. Uses and economics of soybean
products. 3. The soybean in physiological research.
“There is general agreement that the soybean plant

had its origins in the northeastern provinces of China and
Manchuria.”
“The soybean has been the experimental plant of
choice in a diversity of physiological studies. It is rapid in
growth. Most cultivars do well in greenhouses or controlled
environment chambers if the light level is adequate. A
high degree of uniformity between individual plants can
be obtained by selecting quality seed of equal weight from
a pure cultivar lot. Plants may be grown satisfactorily in
soil, in nutrient solution, or in gravel culture. Attention has
to be given to day length and light intensity if there is a
requirement that studies at different times of year be directly
comparable. Good predictions of probable yield under
field conditions cannot be made from plants grown in the
greenhouse or controlled environment rooms.
“In studies on the initiation of flowering, the soybean
has frequently been used as a representative of the class
of short-day plants. The onset of flowering is mediated by
exposure to a night or dark period in excess of a critical
length. The soybean cultivar Biloxi was the plant of choice
in classical studies on the photoperiodic response.
“The leaf arrangement on the stem of the soybean
makes it convenient for experiments on assimilation and
translocation, much aided by the use of isotope tracers...
The leaf site is the site of photosynthesis. Export of
photosynthate from the leaf to the roots or to the developing
shoot can therefore be followed by isotopic labeling. Similar
procedures have been adopted in the study of the maturation
process of pod-filling, when leaf components including
mineral nutrients are depleted by transport to the seed.
“The soybean has been of special significance in
researches on the biochemistry of the process of symbiotic
nitrogen fixation in the root nodules which are developed
on plants in the presence of Rhizobium japonicum. Soybean
nodules are large and not as convoluted in form as those
developed on most pasture legumes. Surface sterilization
of the nodules is easily accomplished if nodular tissue is
required. Nitrogen fixation by excised soybean nodules
has been demonstrated for a limited period after removal,
again with the aid of isotopic nitrogen. Soybean nodules
have proved to be a good source of the respiratory pigment,
leghemoglobin, which is essential to the fixation process and
unique to the nodule, not being found either in unnodulated
root tissue or in the symbiotic bacteria.
“In greenhouse and field experiments the soybean has
been used in attempts to understand the relationship between
available soil nitrogen and the amount of nitrogen fixed by
the symbiotic mechanism. Maximum yields are not obtained
if no fixed nitrogen is present in the root zone, but fertilizer
nitrogen additions depress the contribution made by the
nodular mechanism.” Address: Univ. of Michigan, Ann
Arbor, MI 48109.
2557. Ontario Soya-Bean Growers’ Marketing Board.
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1978. A summary of board structure and marketing system.
Chatham, Ontario, Canada. 24 p. 28 cm.
• Summary: The first 7 pages of this report are titled
“Soybean: An historic review of Ontario production,” being
extracts from a paper presented by Dr. J.W. Tanner, Head,
Crop Science Dep., Univ. of Guelph.
The soybean pioneer in Canada was Charles A. Zavitz
at the Ontario Agricultural College, starting in 1893. By
1927 Zavitz had evaluated more than 100 varieties, most of
them for at least five years. In 1923, the soybean program
at Harrow was started by Dr. F. Dimmock. In 1927 Dr.
Dimmock was transferred to the Ottawa research station,
where he continued his work on soybeans and produced an
excellent string of soybean varieties over the next 35-40
years including Acme, Comet, Crest, Mandarin, Capital,
Merit, Kabott, and Pagoda. The Harrow research was
continued by Caspar Owen who, in 1931, started to breed
soybeans. “This program was to prove to be one of the most
outstanding in North America producing such varieties as
AK (Harrow, Harman, Harly, Harosoy and Harome).”
“Two short-lived crushing plants were established in the
southwest part of Ontario in the mid-1930s, one of which
was located at Colborne Street in Chatham. The late 1930s
were critical years for the soybean in Ontario, and without
the Maple Leaf Mills plant (which was primarily processing
flax) and Toronto Elevators, there would have been no place
to market the new crop.
“The establishment of soybeans as a major crop in North
America was assured by the occurrence of World War II.”
“With the construction of a new plant in Toronto in
1944, Victory Mills launched one of the greatest promotions
of a crop ever witnessed in the Province of Ontario.
Extension bulletins, newspaper advertisements, movies,
newsletters and meetings inundated the farmers with
information and enthusiasm. Acreage grew and by the early
50’s the soybean had become a major cash crop in Southern
Ontario and had its own marketing board.”
Also discusses: Information and product sources.
Soybean processors (three in Ontario). Comparable duty
rats on edible oil products. Ontario Soya-Bean Growers’
Marketing Board–Appointments 1978, officers and address.
Address: Box 1199 (175 Keil Drive North), Chatham,
Ontario N7M 5L8, Canada.
2558. Schultz, Frances Adams. 1978. John M. Schultz, the
man & his company: The first 75 years. J.M. Schultz Seed
Co., P.O. Box 211, Dieterich, IL 62424. 50 p. Illust. (photos).
No index. 22 cm.
• Summary: This history of John Michael Schultz (lived 19
Aug. 1878 to 8 April 1951) and the J.M. Schultz Seed Co.,
is written to celebrate the company’s 75th anniversary. It
contains many good photos, and disconnected interviews.
Unfortunately, it is poorly organized and hard to understand.
John was the son of August Schultz (born 1843 in Mellentin,

Germany) and Mary Quatman (born 1846); he was the
fourth of seven sons born to this couple in the rural German
Catholic farming community of Teutopolis, in southern
Illinois. On 23 May 1905 John M. Schultz was married
to Elizabeth Siemer of Teutopolis. The couple lived in
Teutopolis and had 7 children, starting with Helen in 1906,
and ending with John in 1923. They continued a life of
farming and self-sufficiency.
The company now known as the J.M. Schultz Seed Co.
was founded in Feb. 1903 as a partnership between John M.
Schultz and his older brother Frank Schultz. Named “Schultz
Brothers” and located on Main St. in Teutopolis, it began as
a hardware, implement, and vehicle retail store, having no
involvement with seeds. Ads run in the Teutopolis Press for
1903 show that the company sold buggies, surries, spring
wagons, paints, feed grinders, stoves, and the like. In either
1906-1907 or 1913 Frank left the partnership, leaving John
M. as the sole owner.
An ad in the Teutopolis Press on 23 July 1914 first
reveals that J.M. Schultz now owns the company, that
he has opened a second facility in Dieterich, Illinois (12
miles southeast of Teutopolis), and that he is ready to buy
seed at his new Dieterich plant starting August 1. He soon
renamed the original store “J.M. Schultz Hardware.” The
facility in Dieterich was built because Schultz could not
obtain a railroad siding in Teutopolis. In 1914 he ran an ad
in 4 consecutive issues of the Press listing ten seeds that
he wished to buy: Red clover, white clover, alsike clover,
timothy, alfalfa, sudan grass, cowpeas, cane seed, millet,
rapeseed. Note that soybeans were not among them. His
main business soon became buying, cleaning, and selling
redtop (used mostly for lawns and pastures) and timothy. The
Dec. 23, 1915 issue of the Teutopolis Press announced that
J.M. Schultz had sold his hardware and implement store for
a large sum to F.F. Althoff, who renamed it Ferd F. Althoff
Hardware Store. “Mr. Schultz will devote his time to the
seed business and general supervision of his farms located in
various places throughout the country.”
On 19 Sept. 1918 the building in Dieterich, Illinois, was
destroyed by fire, but a large, new fireproof four-storied brick
building was soon rebuilt on the former site. In a 1920 photo,
it had the words “J.M. Schultz Seeds. Red-top and timothy”
written in large letters the side. By 1932 J.M. Schultz was
probably the richest man in Teutopolis. He is remembered
as a large, hardworking, honest, warm, friendly, well-liked
successful German businessman and farmer.
J.M. Schultz had a business interest in banking from
at least 1923, when he was appointed a director of the First
National Bank of Dieterich. He bought the bank from CraysSipp in 1944. A major change in the seed business took place
because of the decline of timothy and redtop. Alfalfa and
clover came in, and fescue made the big change in the 1940s.
In 1938 the Cisne Seed Co. was purchased for $3,000.
J.M. Schultz apparently started buying soybeans in
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the 1930s. Black and brown soybeans were common in
those days, and in the early 1940s soybeans were often
called “oilbeans.” In 1938 the company bought about 5,000
to 10,000 bushels of soybeans a year. “In 1940 soybeans
began to become popular for farmers in the area. In 1940 we
had an elevator just for handling [soy] beans. The farmers
would bring the beans to us in bags. We dumped the sacks
into carload lots and shipped them to Decatur. We handled
Virginia and Black Beans, and something called Haybeans.
We would average about ten to twenty thousand bushels per
year.” By 1945 the company sold large amounts of soybeans.
When John M. Schultz, the founder, passed away on
8 April 1951, the business was already being carried on
by his sons August, Arthur, and John H. along with sonsin-law John Runde in the accounting department, and Ray
Hauser and Richard Hardiek in the First National Bank of
Dieterich. The founder had been in ill health for several
years, following a cerebral hemorrhage. August became
general manager and held that post until 1974, when John
H. replaced him. John H. He began working there when he
was a high school sophomore, and in 1950 began working
in the office and taking care of shipping and other duties.
The business changed in about 1950 when chemicals and
soybeans took over from other seeds.
In 1972 JMS Seed Co. joined the Midwest Research
Group which bought the rights to a new variety of soybean,
named Mitchell, from Harry Stine, a plant breeder from Des
Moines, Iowa. In 1977 some 100,000 bushels of Mitchell
soybeans were sold.
In March 1977 money was invested in Sementes, JMS,
Limited in the state of Mato Grosso, Brazil. Under the
direction of John M. (Jack) Schultz, grandson of the founder,
1,100 acres of tillable land in Brazil at 25º S latitude was
purchased and is being planted in soybeans. Seed cleaning
was done at a newly purchased plant in the city of Dourados.
Note: As of 1982 the current owner of this company is
John M. Schultz, the grandson of the founder. In 1976 he
and William P. Mason wrote an excellent 151-page MBA
thesis at Harvard University titled “Soybeans” Brazil as a
competitive force.” The company is now breeding smallseeded soybeans for use as sprouts.
In. Jan. 1988 John M. Schultz sold the J.M. Schultz Seed
Co. company to BioTechnica International Inc., which has
headquarters in Overland Park, Kansas. The seed company in
Dieterich is now a division of BioTechnica, named JMS Seed
Co. Black-and-white photos show: (1) Mr. and Mrs. August
Schultz (parents of JMS). (2) Portrait photo of John Michael
Schultz. (3) Exterior view of the original store with living
quarters upstairs, and with many horses and wagons parked
outside. (4) Interior view of the original store. Seated are
August and Mary Schultz with granddaughter Helen Schultz
Runde. Standing (left to right): First two unidentified, Ferd
F. Althoff (who later bought the store), John M. Schultz.
(5) JMS home, constructed in 1912, corner of Pearl and

Walnut Streets. (6) Exterior view of J.M. Schultz Seed
Company, 1920. Four-story brick building. In large white
letters on building: “Red-Top and Timothy.” (7) At the
height of the fire, Sept. 19, 1918, that completely destroyed
the J.M. Schultz Seed Co. in Dieterich, Illinois. (8) JMS
family 1976–Standing (left to right): John H. Schultz, Esther
Schultz Hardick, Arthur Schultz, Alberta Schultz, and August
Schultz. Seated (L-R): Helen Schultz Runde, Martha Schultz
Hauser.
John H. Schultz, the best source of historical information
on the company retired in about 1986, is now (Jan. 1988)
with the J.M. Schultz Investment Company, and lives in
Effinghman, Illinois (phone: 217-342-4178). John M. Schultz
(also called Jack, who wrote the thesis on soya in Brazil) is
with Agrisell Inc. in Effingham, Illinois. He is active in land
development (phone: 217-342-4443). Todd Lancaster (the
company’s public relations man. phone: 217-342-2661) is
also a good source of information about the company. He
worked with the seed company for several years, but he has
no early company records or archives.
2559. Ward, Gordon M. 1978. A history of the research
station, Harrow, Ontario, 1909-1974. Research Branch,
Canada Dept. of Agriculture, Historical Series No. 10. 72 p.
[14 ref]
• Summary: This history contains an excellent section titled
“Soybeans,” which contains a detailed history of the Harrow
station’s research contributions to this crop, including its
very important breeding program.
“A very modest variety-testing program was started at
the Station by Dr. Dimmock in 1924 and continued until
1929 when it was taken over by Mr. C.W. [Casper / Cass]
Owen. The first hybridizations of soybeans were made in
1931.”
“In 1943 Mr. Owen released his first new variety called
Harman, which was well received by the industry and was
soon widely grown. It was an earlier-maturing soybean.”
Harrow’s first important variety was A.K. (Harrow).
Other key Harrow soybean varieties and their dates of
introduction are: Harman 1943. Harley 1948. Harosoy
(1951). Hardome (1953). Harosoy 63 (1963). Harwood
(1970). Harlon (1974).
Other key researchers at Harrow include Dr. A.A.
Hildebrand (plant pathologist), Dr. B. Buttery (physiologist),
Dr. R.I. [Richard] Buzzell (pronounced BUZ-ul, geneticist;
he assumed responsibility for the soybean breeding
program in 1962 when C.W. Owen retired), Dr. J.W. [John]
Aylesworth (plant breeder). Note: Dr. Ward retired from
Harrow in Oct. 1976. Address: Former staff member,
Research Station, Harrow, Canada.
2560. Islam, Mir N.; Lea, Roberta A. 1979. Effect of
maturity on the nutrient content and the canning quality of
Emerald soybean. J. of Food Science 44(1):204-07, 212. Jan/
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Feb. [32 ref]
• Summary: The nutrient content and canning quality of the
newly-developed, green-seeded soybean, Emerald, were
evaluated at 86, 90, 95, 100 and 105 days after planting.
Emerald had the best nutrient content and canning quality
when it was harvested 95 days after planting, i.e. “at an
immature stage as a fresh vegetable.” Address: Dep. of Food
Science & Human Nutrition, Univ. of Delaware, Newark,
Delaware 19711.
2561. Ortega, Simon I.; Ramirez, Esteban; Arroyo, Jesus.
1979. Adaptabilidad de variedades de soya (Glycine max (L.)
Merrill) en Venezuela. II. Characteristicas y rendimientos
en Aragua, Cojedes, Lara and Aracuy [Adaptability of
varieties of soya (Glycine max (L.) Merrill) in Venezuela.
II. Characteristics and yields in Aragua, Cojedes, Lara
and Aracuy]. Agronomia Tropical (Maracay, Venezuela)
29(1):17-30. Jan/Feb. [17 ref. Spa; eng]
• Summary: This legume is not cultivated commercially in
Venezuela, so it must be imported. In 1978 some 300,000
metric tons of this raw material were imported.
The performance of 19 soybean varieties was evaluated
in five trials located in Aragua, Cojedes, Lara and Aracuy.
The highest yields (in kg/ha) came from: ICA-106
(2,01). Mandarin (1,889). ICA-110 (1,860). FAO 27385
(1,8858). Bossier (1,841). Pelicano (1,791). Other named
varieties include: FAO 27387, FAO 27389, Improved Pelican
SM-ICA, SHE, Lucerna, ICA 111, Harosoy, Ringgitt, Jupiter.
Address: 1. Centro Nacional Investigaciones Agropecuarias
(CENIAP-FONAIAP), Maracay, Venezuela; 2. Protinal,
Valencia–Edo. Carabobo, Venezuela.
2562. Sanderson, J.B.; Sterling, R.; MacLeod, J.A. 1979.
Soybean trials. Research Station Charlottetown, P.E.I.,
Research Summary For the year 1978. See p. 81-82.
(Agriculture Canada Research Branch).
• Summary: Soybeans are discussed in the section titled
“Protein and New Crops.” Six soybean varieties were
tested. “Recently developed soybean lines and varieties are
extending the area of adaptation. Soybeans planted in early
June were harvested with a plot combine [a small combine
for harvesting small test plots] at three locations near
Charlottetown in mid-October. The early maturing varieties
were in the range of 16 to 18% moisture. The line Maple
Presto, which may be licensed in 1979, gave good yields
and matured well in 1978. This variety is approximately one
week earlier in maturity than Maple Arrow, the only variety
currently recommended for the Atlantic Region.” Address:
Prince Edward Island, Canada.
2563. Soyanews (Sri Lanka). 1979. Grow your own fresh
green soyabeans: Home gardens. 1(6):4. Feb.
• Summary: Describes how to grow green vegetable
soyabeans in a home garden, with four illustrations.

“A favourite summertime vegetable of the Japanese is
fresh green soyabeans. Bundles of soya-bean plants (15 to a
bundle) are on sale in the markets at this time. Each of them,
about 2½ feet long, bears about 10 to 12 pods and each pod
has about 3 beans.
“The housewife who sees them buys a bunch to take
home. The leaves of these plants have been removed. The
housewife picks the pods off the stems and drops them
into boiling water in order to remove the hard pods and
out tumble a pretty sight-emerald looking beans. The more
careful housewives keep the stems of the plants to be used as
fuel.
“Fresh green soyabeans are no trouble for the cook.
They cook quickly, digest easily and a 3½ ounce serving
gives more than 40% of an adult’s daily protein requirement.
The green beans have as much vitamin C as oranges,
are rich in vitamin B1 and have over 12% protein. The
green soyabeans are tasty in salads; simmered in the pod
and lightly salted is a splendid hors d’oeuvre and a tasty
accompaniment to beer. They can also be cooked into a curry
like dhal or green gram.
“In the villages, green soyabeans can easily be grown
on the ridges between the paddy fields, as indeed they do in
Maturata, home of the `Nuwara Eliya Local’, the Sri Lankan
variety of soyabean. It is estimated that a bed 200 x 25 cm.
will accommodate 25 plants, enough to provide fresh beans
for a single meal.
“As a home garden crop, soya-beans can be grown like
any other vegetable. It may be useful, however, to adopt the
recommended practice for growing soya-beans.
“Choose a well-drained plot of land in your garden
to make the beds. Break up the soil well and mix it with
compost or cowdung.
“Plant the seeds 1½ inches deep at intervals of 3 inches.
The rows should be about 1½ ft. apart. Moisten the soil
before planting. In three days the seeds should germinate.
The beds should be weeded 3 weeks after planting. A second
weeding may be necessary in 6 weeks time. After that no
weeding is necessary because the plants do their own weed
control by forming a close canopy.
“If the soil is poor in nitrogen, then it would be
necessary to put some in the soil. This is usually done before
planting by immersing the seeds in, an inoculum provided
by the Department of Agriculture. The other way is to spread
4 ozs. of sulphate of ammonia or 2 ozs. of urea (enough for
100 sq. feet) soon after the weedings.
“The following varieties must be harvested at the times
indicated to obtain fresh green soyabeans: Improved Pelican
(70-75 days), PBI (60-65 days) and Jupiter (90-95 days).
“In Japan there are special vegetable varieties that are
grown to get fresh green soyabeans known as Shih Shih,
Osaya and Giant Green. But satisfactory results can be
obtained here by using the varieties mentioned above that are
best adapted to Sri Lanka.
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“For cooking, pour boiling water over the pods and
leave for three to five minutes. Now twist the pods and
squeeze out the beans. They are now ready for cooking like
peas, green gram or dhal.”
2564. Lui, Henry. 1979. Re: Request for information about
manufacture of soy bean milk. Letter to Dr. Walter Wolf,
Leader, Meal Products Research, Oilseed Crops Laboratory,
Northern Regional Research Center, Peoria, Illinois 61604,
June 7. 1 p. Handwritten, with signature on letterhead.
• Summary: Mr. Lui is contemplating the manufacture of soy
bean milk and requests some literature on this product.
The soybean Hawkeye and Harosoy are known for their
high protein content, but they are not available in the New
York area. Are there some other varieties that are as good or
even better for making soymilk? Do you have information on
the nutritional composition of various soybean varieties? In
the New York area is difficult to find suppliers of these kinds
of soybeans. He looked in the Blue Book of the Soybean
Digest, but didn’t find any suppliers.
In reply (June 20), Dr. Wolf sends two reprints of articles
on soy beverages by his colleague, Mr. G.C. Mustakas–who
is absent due to illness. In regard to Hawkeye or Harosoy
variety soybeans, they are no longer grown commercially in
significant amounts; Beeson is one variety that has replaced
them for food uses.
Two firms that supply Beeson are: (1) Farmer City Grain
Co., 201 West North Street, Farmer City, Illinois 61842. (2)
Mico Incorporated, Box 1508, Bloomington, Illinois 61701.
Address: Oriental Food Products Co., 53-82 57th Drive,
Maspeth, Long Island, New York 11378. Phone: 894-3325 or
996-5021.
2565. Leviton, Richard. 1979. Of soybeans, the soil,
herbicides & farmers: a visit to the Midwest soybean belt
(Continued–Document part III). Soycraft (Greenfield,
Massachusetts) 1(1):20-25. Summer.
• Summary: (Continued): “Henry Fieldson, Soybean Farmer:
I wanted to examine soybean production from a Midwestern
farmer’s perspective, so I visited with Henry Fieldson (not
his real name) in Illinois. He talked at length about the
current ‘cost-price squeeze’ and lack of parity in soybean
farming. Henry farms four hundred acres without herbicides.
‘Some of the noble ideas that we might have in this country,
sometimes we can’t afford them. In the cost squeeze, in 1972
a one-hundred horse tractor was ten thousand dollars; today
it’s twenty-five thousand dollars, and the price of soybeans is
less.’ While the cost of production has risen by nearly three
times, the selling price of soybeans has remained the same,
or even dipped some. ‘That’s a cost-price squeeze, and if you
tie that into how the farmers are going to grow their beans,
he’s got one thing in mind, and that’s profit. Now if he can
grow more bushels, and if he can save himself a little more
work by putting the weed killer on them, if the man has no

concern for health or pesticides and the environment, or even
if he does, he’s going to say, I’ve got to have that dollar.
That’s essentially the mood of the country.’
“Henry demonstrates the squeeze graphically by
making some figures. With typical good farming land in
Illinois priced at three thousand dollars an acre, and ten
percent interest payments to amortize the purchase, this
makes three hundred dollars. With typical per acre yields
of forty bushels, at eight dollars a bushel, this makes three
hundred-twenty dollars per acre, or twenty dollars above
board. ‘Okay, you’ve got twenty dollars to the good, which is
twenty dollars more than what the interest in principal is on
the land. Okay, and it’s going to take about fifteen dollars of
that to pay the taxes. Now what do I get for my work and my
machinery, seeds, fertilizer, and all the good little things that
make life worthwhile?’ Henry would like to see soybeans
sold for at least eight dollars a bushel on the Chicago Board
of Trade and to have American export beans sold at about
twice the present value. These two steps, and perhaps a
reduction in soybean plantings might bring farmers closer to
parity. ‘This is why the farmers in Washington are doing a
little fussing, because they don’t want to go broke.’
“Henry Fieldson, who produces high quality nonherbicide treated soybeans, is trying to become a ‘quality
grower for a specific market’–the soyfoods companies.
‘There’s only one thing that greases them wheels and that’s
the premium price. Now, we’re working on a little premium
here but when you take the expenses off of it, it’s not that
great. It is enough to keep us interested at the moment.
We don’t want to gouge anybody, but we have to live too.’
The biggest change Henry perceives happening among
conventional soybean growers is a move towards narrow
row, drilled soybeans with heavy herbicidal treatment. ‘They
will be doing this to increase the yields and possibly do a
little less work, and the simple logic of making more money
because the freeze is on in agriculture and if you want to
survive, you have to make it.’
“Seated at the kitchen table, looking out over the flat
Illinois farmland, Henry speaks of other, more favorable
trends he sees shaping up. ‘I think we’re going to be moving
in the direction of contract production whether it be popcorn
or special soybean or special corn. More and more acreage
will be produced with the farmers knowing precisely where
it’s going and what they’re going to get for it.’ This would
eliminate fears of losing profits by selling to the elevator,
and of missing potential markups through dealing with
middlemen, while for the consumer (the soyfoods company),
this would inaugurate an era of custom-production,
whereby a company could specify soybean variety, growing
conditions, and supplies, and have a far more comprehensive
understanding of how this basic raw material is produced.
‘When he’s dealing with this particular farmer, he learns to
know exactly what he’s going to get from him instead of
wondering what the next pot luck load might be.’
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“Farmer ownership of the land is another development
Henry speaks of and it is, perhaps, not as central in the
public’ eye as it is in the farmer’s. ‘A terrible amount of
land in this country is owned by family ownership, or
outside ownership, or even foreigners, and the man who’s
actually tilling the soil, doesn’t own it. He generally owns
but a fraction of what he actually tills.’ Of the four hundred
acres Henry plants to corn and soybeans, he owns only two
hundred. Control and ownership of the land are essential
for long-term soil building programs and an abstinence
from herbicides which makes the former possible. ‘As a
producer you can’t hold land for a short period of time and
get the weeds under control and keep them that way without
herbicides; you won’t even have time to get the herbicides
out of the soil.’ And with prime farm land selling for several
thousand dollars an acre, few farmers can afford to increase
their holdings. ‘Right at the moment, I’d say that if a person
is going to produce for you the premium product you want,
without all the pesticides, you’re going to have to pay.’
“Breeding Soybeans for Soyfoods: Perhaps the
dominant emphasis in contemporary soybean breeding
programs is increasing the per bushel yields. According
to William Boyd, ‘When hybridization came into corn, it
shot the yield up about double in a very short time, but we
haven’t been able to get the soybean yields increased as
much.’ The 1940 average harvested yield for soybeans was
sixteen-point-two bushels per acre; for 1975, it was only
twenty-eight-point-four bushels. Soybeans are notorious
for their unresponsiveness to heavy doses of fertilizer and,
being photoperiod-sensitive, their physiological cycle is tied
closely to the shortening of the days in summer. ‘Corn is
probably the easiest plant to work with in the genetic way.
Soybean is probably the most difficult.’ Other considerations
of breeders include increased pod-set, disease resistance,
lodging-resistance, and early maturation. High oil content
is a priority, too, because per pound soybean oil sells for
more than soybean meal; and attention is devoted to varieties
that lend themselves to mechanical production methods.
‘More and more of the one-man farms are growing greater
acreages,’ George Strayer points out. ‘He has to be able
to plant, cultivate, and harvest the soybean crop with a
minimum number of man hours. So there is that emphasis in
the breeding programs.’
“Several soybean producing companies are now
cognizant of the soyfoods industry in this country (partly
from experience with their Japanese soybean customers),
and they are now actively pursuing a new line in their
breeding and production programs. Chris Hartz notes that
his breeding program is ‘shooting for high protein. We
feel that the food market for soybeans has been virtually
untapped.’ The research division of Jacob Hartz Seed Co.
is trying to develop specific and suitable soybean varieties
for each different soyfood. ‘We’ve recently come up with
a new variety for natto that we’re marketing directly into

Japan on a contract basis. For producing a specific bean for
a specific product, we’ve been working now for four years.’
The desirable physical characteristics are supplied from the
buyers and Hartz tries to ‘adapt within our limitations and
our production what we can supply.’
“Hartz plant breeder Curtis Williams has been able to
determine from his customers what qualities they desire in
a bean for natto. These include a seed size of less than six
millimeters, oil content of less than twenty percent, high
carbohydrate count of thirty-five percent, water-absorbing
ability of over two times that of the raw seed weight, clear
hilum, thin seed coat, moisture content not greater than
fourteen percent. ‘I have not been able to obtain the exact
requirements of soybean seed for use in producing miso
or tofu,’ Dr. Williams comments. ‘However, those I have
talked with say they want a large seed, high in protein, high
in carbohydrates, low in oil, clear hilum, thin seed coat,
and high in water absorption.’ Of course, the chief limiting
factor in breeding high protein soybeans is that field yield
and protein content are negatively correlated. ‘Therefore, we
may not be able to get a high protein variety that a farmer
could profitably grow on a large acreage unless there was a
premium for the seed.’
“Most soybean distributors agree that as the soyfoods
market for soybeans increases, there will be a marked
interest among growers and consumers in varieties that are
both agronomically viable and suited for soyfood production.
‘There seems to be an awareness now,’ observes Larry
Eggan, ‘that soybeans are food, and not just a place where
you can get some oil and some meal to feed cattle.’ In the
next couple years we are going to see a shift; I see the
awareness now but no aggressive research being conducted.
We’re going to see more emphasis towards cross-breeding
with, say, Prize with the oil-types to reduce the oil content
but increase the yields’” (Continued). Address: Colrain,
Massachusetts.
2566. Soycraft (Greenfield, Massachusetts). 1979. New
England local soybean production. 1(1):5. Summer.
• Summary: “The New England Soy Dairy, in Greenfield,
Massachusetts, situated in an area not known for soybean
farming, and one, in fact, that has undergone a prolonged
agricultural decline, is encouraging area farmers to grow
soybeans this summer. According to Thomas Timmins,
president of NESD, ‘We plan to stimulate the declining
agricultural economy by contracting for local farming of
soybeans. Our needs for 1980 will be nearly one million
pounds of beans. This planting season will see thirty-five
acres of test plots around the Pioneer Valley. We take on this
expense now because local growing of beans will be a key to
our future survival, and an important factor in developing our
company strength and independence in the face of galloping
fuel price hikes.’
‘To assist and encourage local farmers, the Soy Dairy
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prepared a fifty-page booklet, ‘Local Soybean Growing
Project Prospectus,’ and distributed this booklet to fifteen
interested farmers. The Dairy is providing seed, inoculant,
moisture detector, hand-held bushel bag sewer, ClipperCleaner (roller cleaner, used for second soybean winnowing,
after combining), and expert, reliable liaison between the
farmers and the Dairy.
“The beans have been selected on the basis of their
known performance in tofu-making coordinated with local
climatological conditions and include Altona (100 days),
Chippewa (119), Rampage (124), Corsoy (129), Harosoy
(128), and Wells (130).”
2567. Soycraft (Greenfield, Massachusetts). 1979. Vinton–
new high protein soybean. 1(1):4-5. Summer.
• Summary: “Between private and public breeders in
the U.S. today, there are nearly two hundred commercial
varieties of soybeans available. Most of these beans have
been bred specifically for high oil content, high field
yield, disease and insect resistance, and desirable physical
characteristics, such as resistance to lodging and seedshattering. This fact exists simply because the soybean
consumers have clamored for these qualities in their
soybeans. But, nonetheless, university breeders, have, over
the years, in a quiet but persistent fashion, bred many high
protein vegetable-type soybean varieties–notably, Prize,
Kim, and Kanrich–and Vinton is the latest and perhaps
brightest star in the breeders’ cap.
“Disoy, Magna, Marion, and Provar are each highprotein vegetable-type, or large-podded soybeans–with
protein levels as high as forty-four percent (Provar)–that
were released with fanfare and publicity but failed to go
anywhere, mainly because they were not competitive with
other current field varieties. No matter what the protein level
if it is not economical to grow these new beans the farmer
will not try. Large-seeded types tend to require more delicate
field-handling because of thin seed-coats and the farmer must
charge a premium as vegetable-types produce lower bushel
yields per acre. Disoy tended to shatter when harvested and
Magna was not much better, lacking adequate seed quality
when mature; Magna, when dry, would split and have a poor
appearance. The basic problem is that high protein soybeans
seem to have poor agronomic qualities, and breeders observe
that it seems biochemically impossible for the soybean to
provide both high protein content and high field yields.
“Vinton, however, judging from preliminary field
tests, seems to combine high protein (44.5%) with high
field yields (47 bushels/acre), thereby establishing itself
as a new soybean variety warranting close examination by
tofu-makers. The high protein content of Vinton was an
accident, actually, according to Dr. Walt Fehr, plant breeder
at Iowa State University, where Vinton was developed. Iowa
breeders were working on developing large-seeded varieties
for Japanese customers and the protein was derived from

Provar. Most public breeders have done some protein work,
Dr. Fehr noted in a recent interview, but the public has not
demonstrated a clear desire for high protein soybeans; but
‘they would have no problem getting high protein beans from
public breeders if they got the go-ahead from the market.’
Soybean breeders are frustrated with the lack of specific and
consistent guidelines from soyfoods manufacturers regarding
desirable qualities for soybeans.
“Vinton has the pedigree of Hark X (Provar X [Disoy
X Magna]) and in the 1975 Uniform Preliminary Tests
it yielded forty-seven bushels per acre for ten replicates.
Iowa State University now holds four hundred bushels of
Vinton Foundation Seed which will be provided to certified
seedsmen in an effort to increase supplies.
“Mid-West Soya International, in Cedar Falls, Iowa,
intends to plant five hundred acres of Vinton this season
and Strayer Seed Farms in Hudson, Iowa, will plant fifty.
Strayer Seed Farms raised ten acres of Vinton in 1978, and
George Strayer observed that Vinton matured ten to fifteen
days earlier than Prize but gave comparatively poor yields,
averaging only thirty bushels versus forty-five for Prize. Mr.
Strayer calculated that, if, during the 1979 season, Vinton
again yields only thirty bushels an acre, then it will sell about
ten percent over Prize, which is eighteen-cents a pound,
thereby placing Vinton at nineteen-point-eight cents a pound.
“However, Soycraft set pencil to paper and came up with
some more optimistic calculations. The main consideration
is whether the increased field yields and increased protein
levels would translate into savings in beans and money for
tofu-makers. For Vinton, at 47 bushels, compared to Amsoy,
with 39 bushels, this would produce 480 pounds more
beans per acre, if we figure a 3.2 yield on dry beans to tofu,
Vinton would produce 2502 pounds more tofu per acre than
Amsoy, figured at 2.8, because of the 5.5% lower protein.
This means a savings of 78.1 bushels per acre, or, translated
into money, at the typical price of 16.0 cents a pound for
soybeans, the savings would be $12.48 for every 47 bushels
of Vinton, or 26.3 cents per bushel. This becomes $0.0043
per pound, or $193.50 for a 45,000 pound tractor-trailer
load–in other words, a considerable savings. While these
calculations are sketchy, and based on figures that might
change, they indicate the kind of mathematics that soyfoods
companies can now engage in when evaluating new varieties
of soybeans.”
2568. Hartwig, Edgar E. 1979. Soybean varietal development
1928-1978. In: R.W. Judd, ed. 1979. 50 Years with Soybeans.
Urbana, IL: National Soybean Crop Improvement Council.
86 p. See p. 2-7.
• Summary: “To satisfactorily discuss soybean varietal
development over the past fifty years, some attention should
be given to developments prior to 1928.
“Interest in soybeans had become great enough by
1907 for the U.S. Department of Agriculture to hire a man
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to spend most of his time on soybean research. Along with
his work with soybeans, W.J. Morse had responsibilities for
cowpeas, mung beans, and several other annual legumes. In
addition to his own plantings in the Washington [DC] area
and on a farm near Monetta, South Carolina, W.J. Morse
distributed seed of new introductions to anyone expressing
an interest in soybeans. This program served to get many of
our older varieties established. Among his closest contacts at
the State Experiment Stations were C.B. Williams in North
Carolina and W.L. Burlison at Illinois.
“All varieties grown in 1928 to be harvested for seed,
were to a great extent the result of someone primarily
involved in some other activity planting soybean seed that
was sent to them by W.J. Morse. It is also quite likely that
W. J. Morse visited these plantings and permitted his quiet
enthusiasm to somehow influence the individual toward
thinking he was growing a crop with a great potential.
“About 1928, the U.S. Department of Agriculture
employed a second man to do research with soybeans.
However, J.L. Cartter’s role was primarily to evaluate the
many soybean introductions from eastern Asia for their
composition of oil and protein. At this time soybeans
were a forage crop. That a man was employed to study the
composition of the seed indicates that men in a leadership
role within the research organization of the U.S. Department
of Agriculture recognized the future of the soybean to be in
utilization of the seed for oil and protein rather than in the
use of the entire plant in an immature stage for forage. In
their book, The Soybean, by Piper and Morse published in
1923, the authors express optimism of soybeans becoming a
major farm crop but state ‘but not as a forage crop.’
“In 1936 the U.S. Regional Soybean Laboratory was
established to serve the 12 North Central States. The concept
of this Laboratory was never fully financed. Plans called for
production research and research to develop industrial uses
for the beans. The first research programs for improvement
of soybeans by breeding were included in the production
research program.
“The breeding research was supported in a rather limited
manner. Martin Weiss, who had completed work toward a
Master of Science degree, was employed on a full-time basis
to work cooperatively with the Iowa Agricultural Experiment
Station, but was allowed to continue his studies toward a
PhD degree. Upon the retirement of W.J. Morse in 1950,
Martin replaced Morse as Investigations Leader for soybean
research within the Agricultural Research Service. This then
became a full-time position as responsibilities for cowpeas,
mung beans, etc. were directed elsewhere.
“One-half time positions for varietal development work
were established in cooperation with the Illinois, Indiana,
Ohio and Missouri Agricultural Experiment Stations.
Leonard Williams was hired at Illinois and he became a
full-time employee after completing studies leading to a
PhD degree in 1937. Al Probst at Purdue was also one of the

original employees, but did not become a full-time employee
until 1938.
“A cooperative program for the Southern States
was initiated in 1943 with research located at Stoneville,
Mississippi and Raleigh, North Carolina. Paul Henson, now
famous as the father of Jim Henson of the Muppets, was
located at Stoneville until he was transferred to other work
at Beltsville [Maryland] in 1948. I was located at Raleigh,
North Carolina until I transferred to Stoneville. Herbert
Johnson then took over at Raleigh. In 1955 a third location
for breeding research was established at Gainesville, Florida.
“By 1954 U.S. soybean acreage harvested for beans
had reached 17 million with an average yield of 20 bushels
per acre. At that time there were six people employed by the
U.S. Department of Agriculture as soybean breeders. It was
another 10 years before any State Experiment Station had an
employee giving full time to soybean breeding research.
“The Coker Pedigreed Seed Company of Hartsville,
South Carolina has given some attention to soybean selection
and breeding for about 50 years [i.e. since about 1929].
They have had a full-time breeding program with soybeans
since the mid-fifties. For many years Coker’s were the only
commercial seed company actively engaged in soybean
breeding. After establishing the Plant Variety Protection Act
in 1971, many commercial companies became interested
in soybean varietal development. The number of federal,
state, and private plant breeders is now approximately 75.
However, the 29.5 bushels per acre average on over 63
million acres harvested in 1978 was made with varieties
developed by the 12 to 15 breeders on the job in the mid1960’s.
“Morse and Cartter, in 1939, described 108 varieties
of soybeans. All were introductions from Asia, selections
from introductions, or natural crosses that had occurred
among introductions. Of the 108 varieties described, 37 were
considered to be seed producing types. Only 14 of these
were grown on any appreciable acreage. Dunfield, Illini,
Macoupin, Manchu, Mandarin, Mandel, Mukden, Richland,
and Scioto were the principal varieties grown in the North
Central States for seed production. Arksoy, Haberlandt,
Mammoth Yellow, Tokyo, and Woods Yellow were the
major varieties planted for seed harvest in the South. Several
of these varieties are in the parentage of varieties now in
production.
“Since 1942 one hundred twenty-four soybean varieties
have been registered by the Crop Science Society of
America. Of these number five of the older varieties were
selections from introductions. All other were selections from
segregating populations resulting from planned crosses.
“Introductions from the northeastern providences of
China were the source for varieties such as Dunfield, Illini,
and Mukden which were some of the more widely grown
varieties in the north central region. A major step in varietal
improvement was made with the release of Lincoln in 1944.
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Lincoln resulted from a cross made by Woodworth at Illinois
and selected jointly by Williams and Woodworth. Lincoln
had a 4-year average yield 17% greater than the mean for
Dunfield and Illini, the varieties it replaced. Lincoln was
also superior to these two varieties in resistance to lodging
and in oil content of the seed. Another variety having a
major impact on production was Hawkeye, released in 1948.
Hawkeye was earlier in maturity than Lincoln. It remained a
major variety for approximately 20 years.
“In addition to the impact Lincoln had on soybean
production, it also played an important role as a parent.
Leonard Williams crossed Lincoln with Richland and then
backcrossed to Lincoln. Four major varieties came out of
this material–Clark of maturity group IV, Chippewa of
maturity group I, and Ford and Shelby of maturity group III.
In 1965 these four varieties were estimated to be grown on
approximately 30% of the U.S. acreage. Lincoln parentage
is very evident in the highly productive and widely grown
variety Williams.
“In the South, the first variety to have a major impact
on production was Ogden, released from the Tennessee
Agricultural Experiment Station about 1943. Ogden
produced well but was weak in seed holding and had green
seed coats. The green seed coat was disturbing to Japanese
buyers after purchasing yellow soybeans. Lee released in
1954 had an even greater impact on production in the South.
Lee yielded well, held its seed extremely well, and was
resistant to several foliar diseases which were responsible for
reducing seed yield. Because of Lee’s performance acreage
began to increase. For several years Lee was grown on about
85% of the soybean acreage in the South. Lee or lines closely
related are in the background of most varieties now grown in
the South. Bragg, released in 1963, had a sister line of Lee
as one parent. Bragg was 10 days later than Lee and soon
became one of the major varieties in the U.S.
“Soybean production in the U.S. covers a range of over
20 degrees latitude. This means that productive varieties
were needed of different maturity classifications and with
production qualities to fit the different production regions.”
(Continued). Address: ARS, SEA, USDA, Delta Branch Exp.
Station, Stoneville, Mississippi 38776.
2569. Hartwig, Edgar E. 1979. Soybean varietal development
1928-1978 (Continued–Document part II). In: R.W. Judd, ed.
1979. 50 Years with Soybeans. Urbana, IL: National Soybean
Crop Improvement Council. 86 p. See p. 2-7.
• Summary: (Continued): “As soybeans were grown in Asia
with small units and hand culture, shattering was no problem.
In fact, varieties that shattered could perhaps be tramped
out more readily. Planting for machine harvest and at higher
fertility required that our varieties have greater standability
as well as an ability to hold their seed for several weeks after
reaching harvestable maturity.
“Foliar diseases and root-knot nematodes were

recognized as factors limiting yield as research on variety
development began in the South. Consequently parents were
selected to contribute resistance to major disease problems.
Less attention was given to disease resistance in the North
until phytophthora rot was recognized as a problem in the
area of northeast Indiana–northwest Ohio in the early 1950’s.
Breeding programs were modified to permit incorporating
resistance to phytophthora rot. Several varieties were
modified by back-crossing. Harosoy 63 and Clark 63 were
among the first phytophthora rot resistant varieties to be
released.
“Breeding varieties with resistance to phytophthora rot
continues to receive major attention in the central south as
well as the north central region. We now recognize nine races
of the organism causing phytophthora rot. The variety Tracy
is resistant to all of these races. However, additional isolates
have been found which will kill Tracy when the hypocotyl is
inoculated in the greenhouse. Thus the plant breeder must be
continually alert to new strains of pest problems.
“Identification of the soybean cyst nematode in North
Carolina in 1954 has made it necessary for plant breeders to
search the germplasm collection for sources of resistance.
A productive resistant variety was supplied to Foundation
Seed Stocks organizations in four states within 10 years after
a source of resistance was identified. Second cycle varieties
such as Forrest and Centennial not only had good resistance
to the more common forms of cyst nematodes, but are top
producers in the absence of cyst nematodes. However, as
cyst resistant varieties came into production we recognized
another strain of the cyst which reproduced readily on
varieties such as Forrest and Centennial. Another search for
resistance had to be made and a new program initiated to
incorporate this resistance. The variety Bedford, resistant to
the newly recognized strain of cyst nematodes as well as the
old, was released in 1977.
“Although resistance to cyst nematodes is important for
a variety to be grown on infested soil, it now appears that
much of the yield depression attributed to cyst nematodes
in the central south, is the result of low fertility resulting
from continuous cropping of soybeans with inadequate
fertilization.
“In order to make progress in developing more
productive soybean varieties, the plant breeder must
recognize factors which limit yield. The physiologist has
offered little assistance in identifying factors which would
contribute to increased yield. Thus, incorporating resistance
to pest problems has been one of the major approaches for
improving seed yields or reducing the hazards to production.
Pest problems have offered greater limitations to production
in the South than in the North.
“In addition to resistance to fungi, bacteria, viruses, and
nematodes, we have also identified good resistance to foliarfeeding insects. No varieties have been released from this
program, but progress is well underway. We have recognized

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 1238
a considerable range in rate of insect development among
varieties now in production.
“Loss from stink bug feeding is severe in some areas
each year. Feeding by the stink bug on the developing
soybean seed may cause the pod to fail to develop or for
the seed to be of lower quality. The grower suffers a loss in
yield and frequently a lower price. The stink bug transmits
a yeast fungus on its mouth parts which causes much of the
problem in the seed. We have identified a soybean strain
which appears highly resistant to the yeast fungus when it
is introduced into the developing seed. Work is underway to
transmit this quality to productive varieties.
“Seed quality is frequently a problem where varieties
mature under conditions of high temperature and frequent
light rains. An impermeable seed coat character has been
transferred from the wild soybean to a productive cultivated
type. Pilot studies show greatly reduced deterioration in
the field. The normal harvesting operation gives sufficient
scarification for most of the seed to germinate. Further
scarification will occur in seed processing and handling.
“At times we read that the germplasm base for
soybean varieties is narrow and thus our varieties are
vulnerable to destruction. Variability in itself does not insure
protection. High levels of resistance to pest problems are
usually rare and must be identified in carefully conducted
research programs. Once the resistance is identified it
must be transferred to a productive type in a well managed
breeding program. For example, in developing a variety
with resistance to race 4 of the soybean cyst nematode, we
screened over 35,000 F2 seedlings in 3 cycles of a modified
backcrossing program to obtain 125 agronomically desired
types for advancing to replicated tests for yield evaluation.
“Many germplasm lines have been used in breeding
programs. Unless a specific quality is obtained or high
productivity they are not continued in the breeding program.
It is the lines with the Lincoln or Lee backgrounds that give
the productivity. There is no reason for a farmer to select a
variety with a 10% lower yield level just to achieve diversity,
since diversity in itself offers no protection. In the U.S. we
have people of many backgrounds. With an outbreak of
influenza we see little protection from diversity.
“Where protection is needed we do have diversity, but
this diversity was identified and incorporated in a planned
program covering a 30-year period. The variety Forrest has
in its background several strains from northeast China, two
strains from south central China, plus strains from Korea and
Japan. However, Forrest is widely accepted because of its
productivity, not because of its diverse background. Forrest
is resistant to two species of root-knot nematodes, two races
of soybean cyst nematodes, reniform nematodes, to the major
foliar diseases that we have in the South, and has a moderate
level of resistance to phytophthora rot.
“Progress has been made in developing highly
productive types higher in protein and lower in oil than the

general trend of varieties in production. These types may
have a place in our production program should sunflower,
palm oil, or other oilseed crops be greatly expanded. High
protein types may also have a specialty market for direct
food uses.
“Interest has been expressed in greatly modifying soy oil
composition. The variability within the soybean germplasm
collection does not offer promise for rapid progress in this
regard.
“Any variety developed by a plant breeder must be
productive if it is to be grown. At times appearance factors
may influence acceptance. However, we must realize that
U.S. markets frequently offer discounts, never premiums.
Thus, however seed composition may be modified, seed
yield cannot be sacrificed. Similarly as we build in protection
against pest problems, yield cannot be sacrificed.
“Soybean varieties have been available for production in
the northern latitude of the U.S. for some time. This year we
will have several thousand acres of soybeans grown in the
Rio Grande Valley [of southern Texas]. This gives us a series
of productive varieties covering a latitude range of about
48º to 26º. As the plant breeder develops more productive
varieties, he must have the help of other disciplines in
identifying factors which limit productions. As these
limiting factors are identified, then our germplasm collection
becomes an even more valuable asset as a place to search
for characters which can permit us to improve our breeding
material.
“Variety development is a continuous building program.
As new limiting factors are recognized the character to
correct these factors must be added, not substituted for other
desired qualities. In the past 30 years the number of soybean
breeders has increased manyfold. However, we will probably
continue to depend on a few moderately well financed
research centers for major varietal improvements.” Address:
ARS, SEA, USDA, Delta Branch Exp. Station, Stoneville,
Mississippi 38776.
2570. Bulletin CETIOM. 1979. 4 nouvelles variétés de soja
[Four new soybean varieties]. No. 76. p. 11-14. 3rd trimester.
[Fre]
• Summary: The four new varieties are: Weber (Group
I, Iowa), Sloan (Group II, Iowa), Verone (Group II,
UNCAC), Maple Arrow (Group 00, Ottawa, Canada). Gives
information on yields and composition based on trials. Also
compares: Hodgson, Amsoy 71, Kingsoy, Wells, Altona,
Swift, Evans. Address: France.
2571. Bulletin CETIOM. 1979. Où peut-on cultiver du soja
en France avec des chances de réussite? [Where can one
cultivate soya in France with a chance of success?]. No. 76.
p. 15-16. 3rd trimester. [Fre]
• Summary: A table shows the varieties registered as of
1 March 1980: Group 00 Group 00 (cycle 95-110 days):
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Altona, Maple Arrow. Group 0 (115-125 days): Swift, Evans.
Group I (125-145 days): Hodgson, Bonna, Weber. Group II
(140-160 days): Amsoy 71, Wells, Kingsoy, Sloane, Verone.
Soybeans have been shown to be economically
successful in southwest France. A map of France shows the
areas where each maturity group does best, and the ideal
planting dates. Address: France.
2572. McGregor, Otis. 1980. Report from Ontario [SoyaBean Growers’ Marketing Board]. Soycraft (Colrain,
Massachusetts) 1(2):10-11. Winter.
• Summary: “The Ontario Soya-Bean Grower’s Marketing
Board is a growers’ board. In 1949, soybean growers in
Ontario petitioned the Agriculture Department to establish a
marketing plan and soybeans were declared as a regulatory
commodity under the Ontario Farm Products Act. Soybean
production in Ontario started in tests plots at the Ontario
Agricultural College, Guelph, in 1893. By 1927, O.A.C.
evaluated over 100 varieties. The Harrow Research Station
began soybean plots in 1923 and later produced such
varieties as Harman, Hardome, Harosoy, Harlan, Harcor,
Harwood.
“Soybean acreage in Ontario competes with field corn.”
Soybean production in Canada is 98% of Ontario origin.
Ontario is deficient in production to meet the needs of the
three crushing plants which now possess a daily production
capacity of 3,550 tons. To be self-sufficient, production
would require 1.2 million acres. Last crop year, the Ontario
crushers purchased 13 million bushels from the U.S. which
enter Canada tariff-free.
“In 1954, the Board, endeavoring to achieve greater
competition in the marketplace, exported soybeans to
Europe. In 1974, with the variety Harwood, the Board
entered the human consumption market in Japan. Harwood,
having a greater water-soluble protein, soon became
distinguished in that market for tofu and miso.
“The Board negotiates on behalf of its 16,000 growers,
the terms and condition of sales from the farm-gate to dealers
and processors.”
“Editor’s note: Soybeans that the Board markets,
suitable for tofu-making, include Hodgson, Wells, Harosoy
63, Harcor, Amsoy 71, Maple Arrow, and Evans.” Address:
Secretary-Manager OSBGMB, Box 1199, Chatham, ONT
Canada N7M 5L8, Canada.
2573. Shurtleff, William. 1980. Making soynuts in America:
Pro-Nuts (dry roasted) in Hudson, Iowa. Lafayette,
California. 3 p. May 23. Unpublished manuscript.
• Summary: America’s only manufacturer of dry-roasted
soynuts is Edible Soy Products in Hudson, Iowa. ProNuts were conceived by two men from California in the
early 1970s. After they had developed the process and
were producing dry-roasted soynuts at a pilot plant in
California, George Strayer, who was selling them soybeans

from Hudson, Iowa, convinced them that it would be more
economical for them to build the plant where the beans
were. George joined them to become one of the owners of
the new business. The plant was opened in Hudson in 1970
at a cost of $750,000 for a specially constructed building
and the equipment, much of which was custom built. The
company presently sells all of its Pro-Nuts in bulk bags.
Their customers do their own packaging in film or in vacuum
pack containers when the Pro-Nuts are to be resold as a
snack food.
Pronuts resemble large, dry roasted split peanuts; they
are light in weight and neutral in flavor. More than 50% of all
Pro-Nuts are sold plain (unseasoned), mostly to health-food
consumers who want low-salt items and eat them as is. They
are also added to candy bars and trail mixes. The second
best-seller is salted Pro-Nuts and the third best is barbecue
seasoned. Other seasoned varieties include imitation cheddar
cheese, sour cream & onion, onion, and garlic. Most of the
seasoned types contain ingredients such as MSG, dextrose,
hydrolyzed plant proteins, imitation flavorings, and disodium
inositate; they are not targeted primarily at the natural foods
market. Pro-Nuts may also be coated with sugar, carob, or
chocolate in a sugaring kettle.
Pro-Nuts are an excellent source of nutrients. The
following figures are for plain Pro-Nuts; values in
parentheses are for peanuts: Calories per 100 grams 455
(570); protein 47.4% (29.4%); and fat 19.5% (42.8%).
Containing only 2% moisture, they have a storage life of 6 to
10 months, versus only 2 months for peanuts. Digestibility
is 93.8% and PER is 2.1 (PER for casein is 2.5). The dry
roasting process makes Pro-Nuts lower in fat and calories
than oil roasted soynuts.
Using three production workers, this plant each year
transforms 3.1 million pounds of dry soybeans into 2
million pounds of Pro-Nuts (65% yield). Only select largeseeded and vegetable-type soybeans are used; the present
Prize variety soybeans may soon be replaced by the Vinton
variety. The natural processing methods remove the beans’
soy flavor and change their size, shape, and texture. At
nearby Agricultural Exports (owned by George Strayer),
the whole Prize soybeans are size graded then run over a
gravity separator to remove light and heavy particles. The
size-graded soybeans are then stored in a bulk storage bin
adjacent to the Pro-Nuts plant. From here they are run into a
surge tank, then flash dried in a standard grain dryer. Flash
drying, the key to subsequent dehulling without splitting,
removes only the moisture in the soybean hull and surface
of the cotyledons; this causes the hull to later flake off easily
but does not make the cotyledons brittle, which can cause
unwanted cracking. During flash drying, the moisture is
reduced from 13¼ percent down to 12 or 12¼ percent.
Now the beans are run through an abrasive hullersplitter, especially designed and built vertical-axis mill,
consisting of two 18-inch-diameter discs, whose grinding
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surfaces are coated with a special abrasive (developed by
the U.S. space program). The distance between the discs is
carefully adjusted for each lot of size-graded soybeans. The
flash-dried beans fall down through the eye of the upper disc;
they are split and the hulls rubbed off as they move toward
the periphery, and the germs (hypocotyls) are separated.
Now the soybeans are run through an aspirator which uses
a vacuum to suck off the light hulls, hypocotyls, and other
light-weight particles. They then go into a size grader which
separates off any whole beans and sends them back to the
huller-splitter. The remaining cotyledons are run through a
Hart Carter aspirator, and finally into a holding bin; by now,
70-80% of the hulls have been removed.
The beans are next soaked in hot water for 30 minutes
in a stainless steel tank 25 feet long; they are moved along
by a screw conveyor. This hydrates the beans, allowing more
of the hulls to be floated off in an overflow system. After
removal, these hulls are dewatered on a Sweco vibrating
screen. From the discharge end of the soak tank the soybeans
are run into a “synthesizer,” a 10-inch-diameter, 60-footlong serpentine tube, in which they are totally immersed in
hot water and cooked at 150-200 pounds per square inch
(psi) pressure for 10 minutes; this causes them to expand.
After being run onto another Sweco vibrating screen, which
separates the small beans and splits from whole cotyledons,
the cotyledons are run into a dryer-toaster, a closed metal
compartment about 60 feet long, 4 feet wide, and 2½ feet
high. On a stainless steel wedge wire screen the beans are
vibrated and bounced along the length of the toaster. Hot
air from side ducts (at intervals of 6 to 10 feet) is blown
up through the layer of beans to roast them; the initial
temperature of the air is 455ºF, the final temperature is 300ºF,
and the transit time is 12 minutes. At the discharge end, any
dark or over-roasted beans are sorted out one by one in a
falling stream with a Sortex separator.
The dry-roasted soybeans are then run into a Sweco
vibrator, which separates out three sizes of splits. The whole
cotyledons go into a tumbler where, to make seasoned
soynuts, they are sprayed with heated, partially hydrogenated
shortening, then sprinkled with salt or seasoning; the oil
helps the seasoning to stick to the soynuts.
Finally the plain or seasoned soynuts are bagged in bulk
in poly-lined paper sacks, which are first heat sealed then
sewn closed. In June 1980, each 50-pound bag wholesaled
for $25.00, or $0.50 per pound. Working 3 to 4 days a week,
the plant produced 185 bags per day, or 32,375 pounds of
soynuts a week.
Sunmaid is Pro-Nuts biggest account, with a contract for
1 million pounds a year; 50% of these Pro-Nuts go into trail
mixes and 50% are carob coated. Washington Chocolate Co.
in Portland, Oregon, is making carob coated and chocolatecoated Pro-Nuts. Nabisco is considering putting Pro-Nuts
into their cookies. Planters Peanut Co. used to sell Pro-Nuts
in vacuum sealed jars, and a large peanut distributor still

does so. The Haegele company in the Midwest does all of the
consumer retail packaging for Pro-Nuts.
Why do these large accounts buy soynuts in preference
to peanuts, even though peanuts are less expensive per
pound? First are the nutritional reasons given above (20%
less calories and 61% more protein). Second, soynuts are less
expensive per unit of volume, which is important in items
such as mixes and candy bars. And finally, soynuts have a
better crunch and longer shelf life than peanuts. Address:
Lafayette, California.
2574. Glazer, Howard. 1980. Beans become area’s largest
crop. Daily Leader (Stuttgart, Arkansas). May. p. 2E.
Stuttgart Centennial Edition.
• Summary: “From its late-1920s beginning as a ‘second
crop’ planted to prevent land from being exhausted by rice,
the soybean has developed into Arkansas’ most prolific crop,
and Grand Prairie farmers and agribusiness leaders are just
beginning to explore its vast potential.”
A history of the soybean is given. It first arrived in the
USA in 1804, and in Arkansas in 1924. Today the USA is
the world’s largest soybean producing country, ahead of the
soybean’s homeland–China.
“Starts with ten bushels: Jacob Hartz Sr. and A.R.
Thorell, partners in an International Harvester dealership
in Stuttgart, brought the soybean to Arkansas in 1924 after
seeing area farmers suffer from decreasing rice yield the
previous few years.” Rice depletes the soil of nitrogen, but
soybeans enrich the soil with nitrogen. According to Marion
Hartz, son of Jacob Hartz Sr., his father and A.R. Thorell
bought ten bushels of Laredo soybeans from a producer
in Illinois. The Laredo variety was used chiefly for the
production of hay. “Those first beans were given in amounts
of one-half and one bushel to various farmers around the
area for use on land which had been in rice for a number
of years,” according to Marion. “Some of it was allowed
to grow to maturity, some was cut for hay, and some was
plowed under for use as a green manure crop. The following
year, they saw definite yield increases in their rice.”
Thereafter Hartz and Thorell became soybean evangelists.
Jacob Hartz (who had only a 6th grade education) worked
closely with Heartsill Banks–who worked at the rice station
and had a college degree from the University of Arkansas.
Both were good public speakers and easy to meet and talk
with. They traveled 30-50 miles in all directions. “Dad would
talk about the practical aspects while Mr. Banks would
discuss the technical side. People called them the ‘Soybean
Twins.’”
Hartz and Thorell, recognizing at an early date the
potential of soybeans, custom-combined the crop for local
farmers in return for a cash fee, and arranged space for
storage bins in what is now the A.R. Thorell Supply Co.
building on second and college streets. Shortly afterward,
they bought a small cleaner. The beans were scooped off the
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trucks by hand.
By the early 1930s, Hartz-Thorell Supply Co. had
become so involved in the soybean business that a new
building was needed. In 1932 or 1933 the company rented a
two-story building on the corner of First and College; it had
a small elevator in back which could carry a small truck. The
partners transferred their soybean growing operations to the
new facility.
In 1935 the partners realized that even their two-yearold facility was no longer adequate for what had become
the Seed Department of the Hartz-Thorell Supply Co., so a
seed cleaning and processing plant was constructed on East
Cleveland St., south of an existing rice mill and east of what
is now Riceland Foods parboil plant. The contractor for this
plant, which had a storage capacity of 50,000 bushels, was
J.B. Barnett, who used material from dismantled sawmills
in southwest Arkansas as his primary construction material.
The plant was constructed as a grain-elevator type of
operation, with refinements for seed processing and a very
large seed cleaning capacity for those days. It soon became
widely known and, at 102 feet tall, was the tallest building in
Stuttgart.
The soybean really started to take off during World
War II. Now Hartz traveled and worked to educate southern
cottonseed crushers in western Tennessee and eastern
Arkansas that the soybean was a good alternative. After a
slow start, the new campaign met with success.
In 1942 Hartz and Thorell divided their history-making
company, Thorell keeping the equipment business while
Hartz took the seed division. Today both companies continue
to prosper, with the Hartz Seed Co. now one of the leaders in
American seed research.
Riceland Foods entered the soybean picture in the
1950s, building crushing facilities at Stuttgart and throughout
eastern Arkansas, including plants at Helena and Jonesboro–
which have helped bring an end to the reign of “King
Cotton.”
A large photo shows tractors pulling combines across a
soybean field in 1936 or 1937.
2575. Larcher, Jacques. 1980. L’amélioration variétale du
soja au Sénégal [Soybean varietal improvement in Senegal].
Agronomie Tropicale (France) 35(2):148-56. April/June. [9
ref. Fre; eng]
• Summary: The possibility of cultivating soybeans in
Senegal, south of the 900 mm/year isohyet, first led CNRA
(Centre National de Recherches Agronomiques) of Bambey
to introduce foreign soybean varieties, then to create varieties
better adapted to the conditions of southern Senegal. From
1972 to 1976, five series of crosses were made. The first
varieties obtained are characterized by yields of 2,300 to
2,900 kg/ha, 85 to 106 days to maturity, and height ranging
from 60 to 80 cm. The also exhibit good resistance to
lodging and pod dehiscence (which leads to shattering).

A map (p. 149) shows isohyets for the mean annual
precipitation in Senegal from 1931 to 1960.
Pages 151-52 state that before 1965, as part of a
program of crop diversification, CNRA of Bambey
introduced the first soybean varieties to Senegal. Twenty
varieties came from Rwanda and 5 varieties from various
other places. But they were not well adapted, so the trials
were discontinued. The identification by P. Sapin of Zaire,
of soybean varieties adapted to different ecological zones in
the tropics, made it worthwhile for CNRA of Bambey to start
again, with some success, introducing these new varieties
after 1965. In 1967 CNRA in Senegal tested 23 varieties
from Tanzania, 8 from Rhodesia, 31 from the USA, and 10
from other locations. Trials were also conducted in 1968,
1971 to 1975, and 1978. In 1973 many varieties yielded
over 3,000 kg/ha including Geduld (3,550 kg/ha), Mandarin
(3,550), and Improved Pelican (3,470). Address: Ingénieur
de recherches IRAT, détaché à l’ISRA Centre National de
Recherches Agronomiques (CNRA) de Bambey (ISRA),
Senegal.
2576. Bahrenfus, J.B.; Fehr, W.R. 1980. Registration of
Vinton soybean. Crop Science 20(5):673-74. Sept/Oct. [4 ref]
• Summary: Registration No. 142. Vinton was developed
in Iowa and Puerto Rico, and “released in 1977 as a largeseeded specialty soybean because of its higher yield and
percentage of seed protein compared with large-seeded
public cultivars of similar maturity.”
“Breeder seed of Vinton was distributed to the
foundation seed organization in Iowa for planting in 1977.
Breeder seed will be maintained by the Iowa Agric. and
Home Economics Exp. Station.
Note: For details, see the release notice for Vinton
and “New Soybean Variety” record for Vinton. Address: 1.
Research associate; 2. Prof. Both: Dep. of Agronomy, Iowa
State Univ., Ames, IA 50011.
2577. Hymowitz, Theodore. 1981. Re: Introduction of
vegetable soybeans to America. Letter to William Shurtleff
at Soyfoods Center, Feb. 5. 1 p. Typed, with signature on
letterhead. [1 ref]
• Summary: William “Morse was the first to popularize
vegetable soybeans [in the USA] and indeed the DorsettMorse expedition [to East Asia] introduced a great many
‘vegetable type’ soybeans into the U.S. However, Hahto, a
vegetable type soybean was introduced into the U.S. from
Japan in 1915. Vegetable type soybeans are nothing more
than large seeded soybeans. Hahto seed weighs 27.8 grams
per 100 seed. Morse mentions Hahto on page 7 of the
U.S.D.A. Farmers Bulletin No. 1520 [April 1927]. He also
mentions the variety Easycook which was first introduced
into the U.S. in 1894. So please forget about Morse being the
first to introduce vegetable soybeans in the U.S. Rather he
recognized the potential of soybeans as a vegetable crop and
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introduced many such accessions into the U.S.
“There are vegetable type soybeans in China. In fact I
had some in Shanghai.”
Note: William Morse was aware of the suitability of
the Hahto variety for use as “immature or green soybeans”
as early as 1923, when he and C.V. Piper showed a photo
of shelled Hahto soybeans with pods in their classic book
The Soybean (p. 222). The caption below the photo reads:
“Seeds and pods of the Hahto variety of soybeans, the seeds
being especially valuable as a green vegetable.” Morse was
also aware of the special characteristics of Easycook and
Hahto as mature or dried beans. On page 259 of the same
book we read: “The Easycook and Hahto varieties need no
more preparation than the ordinary bean as they cook up very
readily.” Address: Prof., Plant Genetics, Dep. of Agronomy,
1102 S. Goodwin Ave., Turner Hall, Univ. of Illinois,
Urbana, IL 61801.
2578. Holmes, Charlotte Van Gundy. 1981. Re: Loma Linda
Foods and T.A. Van Gundy’s La Sierra Industries. Letter to
William Shurtleff at Soyfoods Center, April 27–in reply to
questions. 3 p. Handwritten answers between the typewritten
questions from Shurtleff.
• Summary: Q1. You said the lights in your home were
turned off for three months. Did you turn them off or did
the electrical company because of unpaid bills? Ans: “Yes
[the electrical company turned off the lights], we were too
involved with the soy company. All our money went into it.
Our necessities were limited to our needs.”
Q2. You said you canned green soybeans. Were these
the fresh immature green soybeans or mature dry soybeans
with green seedcoats? Ans: “Green dried beans. Green
after drying. We used Mammoth Yellow soybeans for milk
[soymilk].”
Q3. In your letter you used various terms for the
Protose-like product. You said “Soy Gluten, Soy & Gluten
Protose, and Soy Protose.” Which of the three actually
appeared on the label of the product? Ans: “Soy Gluten–I
believe–it was. Similar to Protose but that was Loma Linda’s
name & we could not use it.
Q4. Could you make an estimate of the company’s
annual sales in the best year? What year was that? Did
the company ever make a profit? Ans: “Yes, but it had to
be plowed right back in because of constantly increasing
demand. La Sierra was in the embryo state but was
successful.”
Q5. In approximately what year did Mr. Kingman start
making dairy acidophilus milk? Ans: “Don’t know.” In
what year did he start making soy acidophilus milk? This
is important since Dr. Kellogg started in 1933 to make Soy
Acidophilus milk. Ans: Mr. Kingman asked Dad to help him
make soymilk for his soy acidophilus milk in La Sierra. It
must have been 1929 or 1930, but it was before we went
to Ontario, I’m sure. Mr. Kingman coming to Dad made a

profound impression on us. To my knowledge, Mr. Kingman
never used dairy milk after finding soy milk. I have used
this product and I know the source–even before I became a
doctor.
Q6. You said your mother was blind. Since what year?
What caused the blindness? Was she totally blind? Ans:
“She was blind since 1929. The doctor’s diet caused it–
malnutrition. She was considered totally blind.” On Sunday
we washed and ironed all day and got ready for the next 5
days run.
In the 1st of school, about Sept. 1929, Mother’s eyes
(the whites) became fiery red. It was diagnosed as ‘iritis.’
Just the August before we had heard of iritis for the 1st
time. Mother was also in her menopause, which no doubt
added stress to her already overloaded school work and
home duties. Don’t forget we all worked and carried our
own share, yet Mom and Dad had the brunt of it. We went
to doctor after doctor. One doctor would send us to another.
From White Memorial we were sent to specialists. One
Loma Linda graduate doctor put her in bed for 6 weeks
on ‘white crackers’ (which we hadn’t used for years) and
water–or thin oatmeal gruel & nothing else. Why? God only
knows. This developed ulcers (corneal) on booth eyes, Then
the treatment for this was to burn corneas at 135º with a
platinum instrument until a thick scar was formed. This was
done so mother’s body had to absorb pus from carbuncles
(another name for ulcer in another location) so that the
bursting or opening of the ulcer would not let the fluid out of
her eye. The redness still continued. God was very merciful.
This did not pain mother very much. Only God’s mercy,
nothing else, because she did not take pain medication. After
this we moved to La Sierra and Dad made soy milk. Mother
begged for carrot juice and soy milk. So we put her to bed
(for fear she’d fall to pieces–I guess on such a limited diet).
She had these two every hour for 10-12 hours daily. This
cleared mother’s eyes of inflammation, but the damage was
done. She was blind from the scar black white over pupils.
Q7. Are you aware of any exchange of information
between Madison College and Van Gundy? Ans: “No.”
(Incidentally note that I put in the information about when
Madison started making soymilk and tofu). Ans: “I wouldn’t
be surprised if they got Dad’s info for their cannery–but I
have no proof. They always said they were first; I always
doubted it.
Q8. Do you have any idea when Mildred Lager’s book
on soybeans eventually became Dorothea’s book? What
prompted Mildred to write her first book about 1943?
Since when had Mildred and Dorothy been friends? Ans:
“No. Competitors for the same man. Ha! They were never
friends.”
Q10. Not important. Q11. Can you tell me where the
family was living throughout the period from 1915 to 1920?
Was part of this time spent in San Jose? Ans: “On Ranch in
San Jose, 10 miles out, 1920. Mom taught in San Jose; Dad
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was foreman of a ranch–1920-1921. Tired of [?] & indoors.
Sonoma 1913-1916, Vallejo 1919 school year only. Dad
at Mare Island. Napa 1916-19. Back to Napa 1919-1920.
Then to San Jose. Loma Linda 1921. We were not fickle or
unstable people, but moving seemed to be in our blood or in
Mother’s. Dad worked at night on Mare Island, and would
come home to find a note that we had moved and the new
address. Even if we lived in some town we’d move every
year. We had a family joke if we got past Oct. of the year we
would not move.
In 1915 Dad had a hernia operation at the St. Helena
Sanitarium so he couldn’t work on Mare Island. That was his
only defect. He as rarely ever sick. He worked always 1618 hours per day. When we was a mechanic in Sonoma for
a few months he often worked day & night or into the wee
hours of morning in order to get a salesman’s car back on the
road. You really have gotten more than you asked for. I hope
you can read it & it is more accurately told. You are doing a
fine job.
While Dad taught in the College of Medical Evangelists
as a technician, mother taught in the academy located there
on Anderson & Colton Ave. in Loma Linda. Because they
were husband and wife, mother’s and dad’s wages & did not
give them their full worth that any other one person received.
It was due to this that Dad went to Los Angeles and started
teaching so he could get enough money to pursue his lifelong
dream of manufacturing [food] products.
“Again I say his first products in 1929 were soy beans,
wheat, garbanzos & brown rice–4 products. That year he
added soy milk and soy cheese–cereal coffee–soy spread
and soy gluten as he could make his own equipment and
machinery. The last 3 products were sold only on order and
soon we had to them off the market or they were little used.
Now about mother’s blindness. We lived 3 blocks south
of Valley and one block west of San Gabriel Blvd.–South of
the city of San Gabriel. This was 9 miles from Dad’s school
in L.A. and 9 miles from Mother’s school in Pasadena–an
SDA church school. Dot and I went with mother to Pasadena
Junior College. I was taking 1st year pre-med & Dot was
getting a B.S. degree & finishing college. Dot took part-time
work at Pasadena Jr. College, then went on to UCLA for
other classes, going to both schools at once. We left at 7:30
to 8 a.m. except Saturdays and Sundays. Got home at 5:30 to
6:00. We also had two boys, ages 11 and 13, friends whose
father had died and needed a home. 7 lunches we packed five
days a week.
Mother’s retinal optic nerves were OK but scars
formed a blank curtain over each pupil. Once in a while she
could see around at once side if she could tip her head just
right and if the light was She could see our faces or color
of flowers or bright colors of sunset a rare treat. Mother
accepted her cross in Christlike style & gave an inspiration
to many of her young visitors. Now if corneal implants had
been older and mother younger I would have it done–but

not advisable. I had to stay out of school for 3 years on
[behalf of] Mother’s health and I was glad to do it–while Dot
finished college at P.U.C. in 1928. I finished 1929 & was out
a year on daddy’s death. So I was nine years getting my 5
years of medicine. I would do it over.
Now about Dot. As soon as Dot graduated from La
Sierra Academy (1924) she went right to Loma Linda into
dietetics. 1924 Fall Mother wanted Dot to be a teacher &
did not want Dot to be a dietitian. But she went anyway, not
stubborn but steadfast, as soon as she graduated 1927. She
became Matron of La Sierra Academy. Good experience for
later life. For about 3 months (summer to Sept. of 1927) she
was dietitian for White Memorial. I worked any or all shifts
setting trays at the White. 1927 Sept. we both went to Pacific
Union College (PUC). Dot got B.S. in May of 1928–She
carried a heavy course–last 6 weeks school took her out
of lab work and she taught the girls in Home Economics
classes. The teacher got sick and unless Dot did the teaching
the girls would lose the year. At PUC Dot took sewing. She
was a past master–could make hats, coats, gloves–anything
she wanted. I was slowing. I came in second. Dot took
speech classes and was always out in front. I was never
jealous, but glad to be less brilliant!–or in her shadow. She
was a marvelous sister & we never quarreled. Now about
Dot’s flare [love]. Dot 1st met Ed in the course of work she
did. Now Mildred Lager lectured and knew Ed. Ed loaned
her money ($10,000 I think). After Hulda’s death, Dot
started going with Ed. But Mildred said or made her boasts
she would marry Ed–& if not make him lose the loan–so he
married Mildred. Mildred died from cortisone drug taken for
arthritis that she had. Mildred was sick most of the years she
was married to Ed. After Dot & Ed married. Dot said ‘Now
Ed, you really have married a well wife’ & in 10 days she
broke out from head to foot with chicken pox. That was her
only sickness though. Address: Jackson, California.
2579. Shurtleff, William. 1981. William Morse: The father of
soybeans in America (Continued–Part III). Soyfoods No. 5. p.
56-60. Summer.
• Summary: Continued: “Later years in America (19311959): Morse returned to America in March 1931 with great
enthusiasm and interest in transmitting to America all that he
had learned in East Asia. He was now a principal agronomist
at the USDA Bureau of Plant Industry. With the stage set
for the fruition of years of work and research that would
transform the place of the soybean in the Western world, let
us pause for a minute to ask, ‘What kind of a man was Bill
Morse?’
“In appearance, he was tall and lean, with a kind face
and soft features. Farmers all over America, with whom he
had met and talked in their fields, might remember his baggy
suspendered pants, loose tie, and slouched hat, his great
interest in their problems and successes.
“George Strayer, editor for 27 years of the American
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Soybean Association’s Soybean Digest, who had
known Morse since 1927, said of him: ‘He was a quiet,
unassuming, yet brilliant fellow, not particularly dynamic as
a speechmaker, but intensely interested in seeing soybeans
progress. He would sit up half the night talking with people
about soybeans and soyfoods.’
“An article by Mary Burr Pieters in the September 1944
Soybean Digest described Morse as ‘modest and retiring
but sure and right as rain... He studied, he traveled, he
toiled, he experimented–he exhorted–and the result of all of
this singleness of purpose and devotion surely borders on
fantastic.’
“Edward J. Dies, his close colleague, described him in
Gold from the Soil as ‘heedless of material gain or personal
honor, shy, modest, agreeable, and easy going, but with the
repressed intensity of a crusader.’ Martin G. Weiss, who
worked under Morse for many years and succeeded him
when Morse retired, said of him: ‘He was a kindly man,
always willing to encourage and give moral support to
his subordinates. He was loved by all, and his employees
worked hard–they never wished to disappoint him.’ His
daughter Margaret described him in 1980 by saying: ‘He was
a gentle, soft-spoken person, who liked others and they liked
him. He liked to tease, and the secretaries at his office all
loved it. He was a very easy person to get along with; he was
slow to anger and never cursed. He wasn’t aggressive; where
some might push, he would give in. He was intelligent. His
work came first. He was not financially ambitious.’
“After returning from East Asia, Morse was more
interested than ever in soyfoods, and much of the subsequent
increasing interest in America derives from his efforts.
He expanded his work with the USDA Office of Home
Economics in Washington, D.C. and interested researchers
in the Department of Home Economics at the University of
Illinois to get involved with research on soyfoods, especially
on use of the large-seeded, vegetable-type soybeans he had
brought back from East Asia. He encouraged development
of soyfoods recipes suited to American tastes and talked
a lot about soyfoods at American Soybean Association
meetings and many other gatherings. Working with others,
he was largely responsible for the development of soy flour
and grits. One entire wall of Morse’s Washington office was
covered with floor-to-ceiling shelves, filled with soyfood
samples from Asia.
Except for Dr. Harry Miller, Morse was probably the
first soy researcher in America to make soyfoods a regular
part of his diet. While in East Asia, he and his family had
become very fond of Oriental cooking, and especially of
soyfoods, and they enjoyed them often after returning to
America. Of the many recipes they brought back from
the Orient, Morse’s favorite was sukiyaki. He built a low
sukiyaki table with a hot plate on top and cushions around
it on the floor in his home and at every opportunity would
invite over guests to serve them his specialty which of course

featured tofu and sprouts. He also liked to take family and
friends out to a good Chinese or Japanese restaurant. The
family enjoyed using soy flour when making breads, muffins,
or waffles. Morse’s mother [Edna] liked to cook him fresh
green soybeans [edamamé] and his wife regularly fixed him
her favorite Boston Baked Soybeans. Morse loved soymilk
ice cream; one magazine ran a full-page photo of him
happily eating it. He also regularly enjoyed tofu, soymilk
(plain and acidophilus), and soymilk yogurt, and these foods
became increasingly important in his largely meatless diet
after he found he had an ulcer. In fact he once told George
Strayer that, with his ulcer, he felt these soyfoods had greatly
extended his life and good health.
“Morse also actively continued his soybean selection
and propagation work at the Arlington Farm. He realized
more than ever that if the soybean was to become a
national crop that hundreds of different varieties, adaptable
to different latitudes, soils, and climates, would have to
be found and developed by breeding. He was especially
interested in working with farmers and the USDA to
stimulate research and development on the vegetabletype soybeans, which had been little more than a curiosity
prior to his trip to East Asia. While Morse was the first to
popularize the vegetable-type soybeans, he was not the first
to introduce them. The variety Easycook (which took less
than half as long as most field-type soybeans to become
tender after boiling) was introduced to the U.S. in 1894 and
the Hahto was introduced in 1915. Morse mentioned both of
these in The Soybean in 1923 but did not mention the term
‘vegetable-type soybeans,’ and was apparently unaware of
their significance. Many of the vegetable-type soybeans
that Morse brought back from East Asia were grown out
and starting in 1934, distributed to various state agricultural
experiment stations for trial.
“Up until 1928, Morse, in charge of soybean research,
had been the only USDA employee working full time in this
field. In 1928 the USDA hired a second full-time soybean
researcher, Jackson L. Cartter, who had just graduated with a
master’s degree from Iowa State College. From 1928 to 1933
Cartter did soybean research on a farm in Holgate, Ohio that
was managed by the Ohio Experiment Station. From 1933
to 1936 Cartter worked directly under Morse at the USDA
Experiment Station, Arlington Farm, Virginia; he tested,
grew out, and classified many of the soybeans from Morse’s
trip to East Asia. In 1936 Cartter helped to organize the U.S.
Regional Soybean Laboratory at the University of Illinois.
He became the first director of its agronomic division and
was placed in charge of the soybean breeding program for
the 12 Midwestern states; he studied the soybean’s oil and
protein composition, and served as director of the laboratory
until his retirement in 1965.
“Unfortunately the long-term results of Morse’s
collection efforts in East Asia are not what they might have
been. It was estimated in 1980 that only 25,000 acres of
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the 70.1-million-acre U.S. soybean crop were planted in
vegetable-type soybeans, a mere 0.04 percent of the total.
They have never become popular here for various reasons;
they give 20 to 30 percent lower per-acre yields than fieldtype soybeans, tend to shatter easily at maturity and are thus
hard to harvest, and consequently sell for 12 to 18 percent
more than other soybeans. If they were less expensive, large
amounts would probably be used in East Asia to make tofu,
soymilk, tempeh, and miso by producers who already buy
their beans from America.” Continued. Address: Soyfoods
Center, P.O. Box 234, Lafayette, California.
2580. Shurtleff, William. 1981. Soynuts; The soybean’s
answer to the peanut. Edible Soy Products: Pro-Nuts (Dry
Roasted), Hudson, Iowa (Document part). Soyfoods No. 5. p.
20-25. Summer. See p. 24-25.
• Summary: “Pro-Nuts were conceived by two men from
California in the early 1970s. After they had developed the
process and were producing dry-roasted soynuts in a pilot
plant in California, George Strayer, who was selling them
their soybeans from Hudson, Iowa, convinced them that
it would be more economical for them to build the plant
where the beans were. George joined them to become one
of the owners of the new business, and the plant was opened
in 1970. The equipment, much of which was custom built,
cost $500,000 and the specially constructed building cost
$250,000. The company presently sells all of its Pro-Nuts in
bulk bags. Their customers do their own packaging in film or
vacuum-packed containers if the Pro-Nuts are to be retailed
as a snack.
“Pro-Nuts resemble large, dry-roasted split peanuts;
they are light in weight and neutral in flavor. More than 50
percent of all Pro-Nuts are sold plain (unseasoned), mostly
to health-foods consumers who want low-salt items and
eat them as is. They are also added to candy bars and trail
mixes. The second best seller is salted Pro-Nuts and the third
best is barbeque-seasoned. Other seasoned varieties include
imitation cheddar cheese, sour cream and onion, onion,
and garlic. Most of the seasoned types contain ingredients
such as MSG, dextrose, hydrolyzed plant proteins, imitation
flavorings, and disodium inosinate [a flavor enhancer often
used in potato chips and snack foods]; they are not aimed
primarily at the natural foods market. Pro-Nuts may also be
coated with sugar, carob, or chocolate in a sugaring kettle. As
shown in the chart (p. 24), Pro-Nuts are an excellent source
of nutrients. They have a storage life of six to 10 months,
versus two months for peanuts.
“Only select, large-seeded, high-protein, and low-fat
vegetable-type soybeans are used to make Pro-Nuts; the
present Prize variety soybeans may soon be replaced by
Vintons. The natural processing methods remove the beans’
soy flavor and alter their size, shape, and texture. At nearby
Agricultural Exports (owned by George Strayer), the whole
Prize soybeans are size graded then run over a gravity

separator to remove light and heavy particles.
“The size-graded beans are then stored in a silo adjacent
to the Pro-Nuts plant. From here they are run into a surge
tank and then flash dried in a standard grain dryer. Flash
drying, the key to subsequent dehulling without splitting,
removes only the moisture in the soybean hull and surface
of the cotyledons; this causes the hull to later flake off easily
but does not make the cotyledons brittle, which can cause
unwanted cracking. During flash drying the moisture is
reduced from 13¼% percent down to 12 or 12¼% percent.
Now the beans are run through an abrasive huller-splitter, a
specially designed and built 18-inch-diameter vertical axis
mill; its construction and operation are described in detail in
our book Tempeh Production (page 33).
“Now the beans are run through an aspirator which uses
a vacuum to suck off the light hulls, hypocotyls (germs), and
other lightweight particles. They then go into a size grader
which separates off any whole beans and sends them back to
the huller-splitter. The remaining cotyledons run through a
Hart Carter aspirator, and finally into a holding bin; by now
70 to 80 percent of the hulls have been removed. The beans
are next soaked in hot water for 30 minutes in a 25-footlong tank, where they are moved along by a screw conveyor.
This hydrates the beans and allows more of the hulls to be
floated off in an overflow system. These overflowed hulls are
dewatered on a Sweco vibrating screen.
“From the discharge end of the soak tank the beans
are run into a long continuous tube cooker, in which they
are totally immersed in hot water (no chemicals are added)
and cooked at 150 to 200 psi for 10 minutes; this causes
the beans to expand greatly. After being run onto another
Sweco vibrating screen, which separates the small beans and
splits them from the whole cotyledons, the cotyledons are
run into a dryer-toaster, a closed metal compartment about
60 feet long with a square cross-section about 4 feet wide
and 2½ feet high. On a stainless steel wedge wire screen
the beans are vibrated and bounced along the length of the
toaster. Hot air from side ducts at 6- to 10- foot intervals is
blown up through the layer of beans to roast them; the initial
temperature of the air is 455ºF (234ºC), the final temperature
is 300ºF (148ºC), and the transit time is 12 minutes.
“At the discharge end, any dark or overroasted beans
are sorted out one by one in a falling stream with a Sortex
separator. The roasted beans are then run into a Sweco
vibrator, which separates out three sizes of split cotyledons
called ‘soy bits.’ The whole cotyledons go into a horizontal
axis tumbler where, to make seasoned soynuts, they are
sprayed with heated, partially hydrogenated shortening, then
sprinkled with salt or seasoning; the oil helps the powdered
seasoning to stick to the soynuts. The ‘soy bits’ are used
by the candy and baking industries. Finally the plain or
seasoned soynuts are bagged in bulk in poly-lined paper
sacks, which are first sealed then sewn closed. In June 1980,
each 50-pound bag wholesaled for $25, or $0.50 per pound.
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Working three to four days a week, the plant produced 185
bags per day, or 32,375 pounds of soynuts a week.
“Other Oil-Roasted Soynuts: America’s largest producer
of oil-roasted soynuts is General Nutrition Mills in Fargo,
North Dakota. They started production in 1971 and now
make roughly two million pounds a year of finished soynuts
in five flavors (salt-free, salted, barbecue, garlic, and onion)
which they sell nationwide under their Golden Harvest brand
at their 800 retail outlets, General Nutrition Centers. The
soynuts are generally sold in 12-ounce Mylar bags, 36 bags
to a case, but they also do private labeling (co-packing) and
bulk wholesaling in 50-pound sacks. The product is made
without precooking. Whole soybeans (with the hulls on) are
simply soaked, dried, deep-fried, and flavored.
“The Subama Food Company, which began production
in 1971, makes oil- roasted products brandnamed Soynuts
in unsalted, salted, and salted-with-herbs flavors; the latter
is the best seller. They use large vegetable-type soybeans
grown on their own farm and package mostly 25- or
50-pound bags, but also do some one-pound bags. They use
a lot of their own soynuts in the granola products that they
produce, and also make a soynut butter, sold mostly to coops in 30-pound pails.
“The Malt-O-Meal Company makes oil-roasted soynuts
that are marketed under the brand name Soy Town to health
and specialty food stores and under the brand name Soy
Ahoy to chain stores. Sold as large dehulled cotyledons
in salted, unsalted, barbecue, and garlic flavors, they are
packaged in jars, eight ounces of soynuts per jar. Whole
soybeans are soaked, cooked, split, dehulled, deep-fried
in cottonseed oil, flavored, cooled, and bottled in jars.
Production started in about 1970.
“Editors Note: For a copy of the list, ‘Makers of Soynuts
in North America’ compiled by William Shurtleff, send a
stamped, self-addressed envelope to Soyfoods.” Address:
Soyfoods Center, Lafayette, California.
2581. Iowa Agriculture and Home Economics Experiment
Station. 1981. Notice of release of Vinton 81 soybeans to
seed producers. Ames, Iowa. 2 p. Aug. 14. Unpublished
typescript. 28 cm.
• Summary: “The Iowa Agriculture and Home Economics
Experiment Station and the cooperators listed above [Puerto
Rico Agric. Exp. Station, Ohio Agricultural Research and
Development Center, and USDA] announce the release of a
new soybean cultivar named Vinton 81. It is a large-seeded
specialty cultivar similar in performance to Vinton, but with
resistance to races 1 to 3 and 6 to 9 of phytophthora rot
[caused by Phytophthora megasperma (Drechs.) var. sojae
A.A. Hildebrandt] to which Vinton is susceptible.”
The parents of Vinton 81 include Vinton, Harosoy and
Higan. “The four backcrosses made in developing Vinton 81
took place in Isabella, Puerto Rico and Ames, Iowa, during
1975 to 1977.” A table shows the average performance of

the four Vinton 81 lines in Iowa during 1980 compared with
Vinton. Yield (bu/acre): 54.3 / 53.1. Seed weight (g/100
seed): 23.4 / 23.0. Seed protein content: 44.4% / 44.7%. Seed
oil content: 19.9% / 19.1%.
Vinton 81 is of Group I maturity, averaging about the
same as Vinton. It has “dull yellow seeds with yellow hila.
Vinton 81 can be distinguished from Vinton by its resistance
to phytophthora rot.” “Seed of Vinton 81 was produced
by the foundation seed organization in Iowa during 1981.
Foundation seed will be distributed in 1982 to seed producers
in Iowa who are engaged in the production of large-seeded
cultivars for specialty use. Breeder seed will be maintained
by the Iowa Agriculture and Home Economics Experiment
Station. Each agency will be responsible for its own publicity
with the understanding that the date for simultaneous release
will be August 14, 1981.”
Note: This is the earliest document seen (Nov. 2020)
that mentions the soybean variety Vinton 81. Address: Ames,
Iowa.
2582. Lam-Sánchez, Alfredo; Durigan, J.F.; Paro,
M.J.; Dos Santos, J.E.; Dutra de Oliveira, J.E. 1981.
Caracteristicas agronomicas, nutricionais e de processamento
de germoplasma de soja com tegumentos coloridos
[Agronomic, nutritional, and processing characteristics
of soybean germplasm with colored seed coats]. Archivos
Latinoamericanos de Nutricion 31(3):586-603. Sept. [13 ref.
Por; eng]
• Summary: “Ten soybean varieties with colored seed
coats were evaluated in Jaboticabal [a municipality in the
state of Sao Paulo, Brazil], with the objective of obtaining
information as to color preference in the direct use of
soybeans in human consumption.
“The above-mentioned material showed good adaptation
to the local environmental conditions: plant cycles were
smaller than the Santa Rosa (121 days), varying from 107
to 119 days, in spite of the fact that some varieties started
blooming later than Santa Rosa.
“All materials are within the minimum standards for
local planting; however, some of them showed a lodging
problem, and all varieties are susceptible to bacterial pustule.
They have smaller seeds than Santa Rosa, and in relation to
yield, varieties as the NC-55, Aksarben 1S (Black), Aksarben
1S (Brown) and Chi kei 13 did not statistically differ from
the Santa Rosa.
“Protein content showed a variability of 37.90 to
43.900/0 and oil varied from 14.72 to 21.34%. Methionine
content was between the known limits (0.907 to 1.644 g/16
g N), but lysine was higher than any reported data (7.584 to
10.877 g/16g N).
“The Tanner, Chi kei 13 and Chi kei 15 presented a high
percentage of hard beans. This fact had a positive influence
on the seed hydration characteristics, but their experimental
cooking times were very low, varying from 51.5 to 122
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minutes.
“The term ‘hydration time’ is being introduced here,
which is defined as the time, in hours, required for a seed to
double up its weight when submerged in water.” Address:
Dep. de Fitotechnia, Univ. Estadual Paulista, 14.870,
Jaboticabal, Sao Paulo, Brazil.
2583. Hartwig, Edgar E. 1981. Re: History of soybeans in
North Carolina. Letter to William Shurtleff at Soyfoods
Center, Nov. 2. 4 p. Typed, with signature on letterhead.
• Summary: “In my early years working with soybeans in
North Carolina, I traveled with Mr. W.J. Morse on several
occasions and he gave me some of the early history of
soybeans. One of the men that he mentioned as having an
active interest in soybeans in North Carolina was Mr. Fred
P. Latham of Belhaven, North Carolina. I wonder if you
have the proceedings of the American Soybean Association
Volume 1 covering the years 1925-1925. Mr. Latham
was active in the early years of the American Soybean
Association. In a report he made in 1924, he indicated that
he had been growing soybeans for 16 years. He credited W.J.
Morse with activating his interest in soybeans. I believe that
it was in the fall of 1950, the last years before Mr. Morse
retired, we visited Mr. Latham on his farm in eastern North
Carolina. He also had retired from active farming. They
enjoyed their visit discussing some of the early years with
soybeans. I believe members of the Latham family are still
farming and growing soybeans in eastern North Carolina.
“C.B. Williams was head of the Agronomy Department
at North Carolina State for many years. He had retired at the
time I began my work in 1943, but I did have an opportunity
to visit with him. He also had worked closely with Mr.
Morse in getting soybeans established in North Carolina.
Mr. Williams recognized the importance of nodulation on
soybeans for successful production and developed a system
of collecting soil from fields that had grown well-nodulated
soybeans to distribute to areas where soybeans were to be
planted the first time.
“As to why soybeans became established in North
Carolina more successfully than other areas is a matter
of several assumptions. I have assumed that some of the
early ships bringing material from Japan had used soybean
material for ballast in their ships, and in docking at ports
such as Norfolk, Virginia or Elizabeth City, North Carolina
had thrown out some of the soybeans that were in excess,
and types such as Mammoth Yellow were at a maturity that
they were well adapted for northeastern North Carolina
and fit into their agricultural practices. I could furnish you
a picture of some of the early harvesters should you desire
this. As to other pioneers in the field, I do not have any other
names to suggest.
“Fertility studies were conducted with soybeans in
North Carolina in the late 1920’s. Dr. S.G. Lehman, who I
have discussed somewhat in the plant pathology work, was

a pioneer in the identification and describing of the diseases
of soybeans. It seems that in introducing soybeans from
the Orient, they introduced most of the diseases attacking
the crop in China and Japan. Although soybeans were a
relatively unimportant crop in the state, Dr. Lehman and
some of his co-workers described many of the diseases that
we now recognize as important problems in the production
of soybeans. He gave me considerable assistance in learning
to identify diseases and recognizing the type of injury which
they caused.
“There was no active breeding program concerning
soybeans in the area until I began my work in 1943. The
varieties Mammoth Yellow, Tokyo, Haberlandt, and Woods
Yellow were major varieties. I am assuming that Mammoth
Yellow was distributed as coming from ballast material
on ships. Tokyo was introduced from Japan in the early
1900’s, and Haberlandt was from Korea. I assume that Mr.
Morse distributed seed of these to people like Mr. Latham.
Woods Yellow was selected as a somewhat later maturing
type out of the Mammoth Yellow variety. Later such black
seeded types as Laredo and Otootan were introduced for hay
production. It was the enthusiasm of people like W.J. Morse,
C.B. Williams, and Fred Latham, who, in their contacts with
farmers, suggested to them that they might try this crop.
There was little attention from extension agronomists or
research projects to stimulate the interest in the crop.
“In 1979 the Soybean Processors Association in their
annual meeting recognized the 50 years of existence as an
organization. The Soybean Crop Advisory Committee in
their meeting recognized some of the achievements and
activities over the period. I am enclosing a copy of the report
which was prepared from this meeting.
“I assume that you have read my chapter on varietal
development, but I am enclosing a reprint. I am returning the
copies you sent with some modifications and additions.
“I would not classify Mr. W.J. Morse as a soybean
breeder, but rather as an agriculturist. He began working for
the Department of Agriculture in 1907. Research was at a
different level from what it is now. His job was to become
familiar with the crop and see where it might fit into the
U.S. Agricultural system. In the early years, the crop was
considered as a forage crop and also a crop that might be
grown and turned under for soil improvement. But I believe
it was in the mid-1920’s that Piper and Morse stated that the
future of soybeans was not as a forage crop, but as a seed
crop for producing protein and oil. Since this was a crop in
which very few were interested, the early introductions from
Asia were grown and looked at and if they did not appear
to fit an immediate purpose there was no need or really no
system to retain them. You may have mentioned it, but I
might repeat that it was not until 1941 that as many acres
of soybeans in the U.S. were harvested for seed as were
grown for forage. With regard to introductions, we received
a large number from Japan after World War II when the U.S.
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Army of Occupation took over. I believe that essentially all
soybean introductions received into the U.S. since 1948 are
in our collection and many of their characteristics described
and many have been utilized in the breeding program.
“From a machinery standpoint, the development of
the combine harvester was a very important aspect in the
development of soybean production. The grain binder and
stationary thresher was used for small grains and was not
as satisfactory for harvesting soybeans. The early beaters
developed for harvesting in North Carolina were rather
unsatisfactory. This was pulled through the field by a pair of
mules and the beaters hit the soybean plants and a portion of
the beans went into the box behind the beaters and many of
the beans flew into the air in all directions. These beaters, to
be moderately successful, required varieties that shattered
rather readily. Thus, the beans had to be harvested at a very
short time after they were ready to be harvested. If they
were not harvested at this time, then seed would be lost to
shattering. The Asiatic farmer usually grew only a very small
area with soybeans. He cut these by hand and tramped them
out. This system was certainly not satisfactory for American
agriculture.
“In South Carolina Mr. John Wannamaker became
interested in soybean production in the early 1930’s. I visited
his farm in 1943. He was growing some material that traced
to introductions from Nanking, China that were distributed
by W.J. Morse. Mr. Wannamaker was very enthusiastic about
soybeans and made selections from the original seed lots that
he received and distributed them to farmers in his area. His
activities and enthusiasm helped get soybeans started in the
coastal plains area of South Carolina.
“W.J. Morse seemed to have an ability to hear of
anyone that was interested somewhat in soybeans. Professor
Tracy had retired as director of the Mississippi Agricultural
Experiment Station and had a home on the Mississippi Gulf
Coast. Mr. Morse regularly sent him new introductions
that were received from parts of Asia that he thought might
be suitable for that latitude. One of the introductions that
Professor Tracy thought well suited for the area, he gave
the name Biloxi. For many years the variety Biloxi was
widely grown for interplanting with corn in the southeast,
and then grazed after corn was harvested by turning hogs or
cattle into the fields. One of the major interests with regard
to the variety Biloxi is that this variety was used by Garner
and Allard in their studies in describing photoperiodism in
plants. Plant physiologists all over the world still request
seed of Biloxi from us when they are conducting photoperiod
experiments.
“I trust these comments will be of help to you. Should
you have further questions which you think I might be able
to give you assistance, feel free to contact me at any time.
“Sincerely,...” Address: Research Agronomist,
Soybean Production Research, Delta Station, P.O. Box 196,
Stoneville, Mississippi 38776.

2584. Howell, R.W. 1981. Re: Early soybean physiologists
in the United States. Letter to William Shurtleff at Soyfoods
Center, Dec. 23. 3 p. Typed, without signature.
• Summary: “Dr. W.L. Burlison was an ardent proponent
of the importance of plant physiology to agronomy. In his
presidential address to the American Society of Agronomy
on November 17, 1927, he said, ‘Agronomy... must ally
itself with those sciences that are basic in the interpretation
of plant function, namely, chemistry, physics, and plant
physiology.’ It is no coincidence that the USDA soybean
program included a physiologist from the earliest days
and that physiology has had a prominence in Agronomy at
Illinois that is unequalled.
“E.B. Earley was the first physiologist in the U.S.
Regional Soybean Laboratory at Illinois and Missouri from
1937 to 1944, when he joined the University of Illinois
faculty. He published a paper on soybean reaction to zinc,
and one on temperature of the root environment of soybeans.
Most of his career was devoted to corn research.
“D.F. McAlister came to the Laboratory after World War
II. His research concerned mineral nutrition, and the effects
of defoliation. He left in 1951 to become a department head
at the University of Arizona, later serving that University
in Brazil and as assistant director of the Agricultural
Experiment Station.
“I succeeded McAlister in 1952, continuing until I
became investigations leader for USDA soybean work in
1964. My research concerned phosphorus nutrition and
metabolism, oil synthesis, and effects of temperature on seed
development and composition.
Several physiologists joined the USDA during the
1960s: R.E. Johnson, mineral nutrition; R.W. Rinne, oil
metabolism; W.L. Ogren, photosynthesis; J.E. Harper,
mineral nutrition; C. Sloger, nitrogen fixation; C.F. Tester,
biochemistry.
“Soybeans have been the object of study by many
physiologists whose primary focus was not the plant itself,
but some key physiological processes. This trend goes
back to the work of Garner and Allard, who identified
photoperiodism in the 1910s, and to Borthwick, Parker,
and Hendricks in the 1930s and later H.J. Evans, now
at Oregon State, and R.H. Burris, of Wisconsin, made
basic contributions to understanding of nitrogen fixation
in soybeans. The system of Maturity Groups (00 to X) to
identify the areas of adaptation of soybean varieties is based
directly on the photoperiod research of Borthwick and
Parker. Borthwick is one of the few agricultural scientists
to be elected to membership in the National Academy of
Sciences, a recognition of the fundamental significance of his
work in photoperiodism, much of it with ‘Biloxi’ Soybeans.
J.C. Brown, and C. Foy wrote several outstanding papers
on comparative iron metabolism, based on a variant type
reported about 1940 by M.G. Weiss.
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“Soybeans were ‘discovered’ by crop physiologists
around 1960. R.M. Shibles began work on soybeans at
Iowa State about that time, as did I.C. Anderson. A student
of Anderson’s was J.W. Tanner, who went to Canada
and pioneered soybean physiology at Guelph” (Ontario
province).
“Very recently, research groups concentrating on
photosynthesis have been created, building on the foundation
established in soybeans. Work in soybeans provided the
basis for understanding photorespiration, virtual absence
of which in maize and a few other grasses, explains much
of the difference in potential productivity of soybeans and
corn. Photorespiration is ‘like a leak’ by which much of the
product of photosynthesis is lost before storage.
“Likewise, much of the theory of symbiotic nitrogen
fixation has evolved from work on soybeans. In another
instance, differences in expression of physiologic traits (iron
and phosphorus nutrition) have been shown to be controlled
in some cases by very simple and traditional genetic
mechanisms.
“With the growth in number of soybean physiologists
and the increased understanding of complex processes, it
has become more difficult to render simple physiological
explanations of questions of growth. The goal of ‘helping the
breeders’ has been elusive. There has not been identified a
key process, measurement or improvement of which would
replace conventional testing. However, with the advent of
genetic engineering the interface between physiologists and
breeder/geneticists is becoming less clear. The skills for cell
and tissue culture, protoplast fusion, and the other marvels
of genetic engineering are those of the physiologist, perhaps
now coming to fruition in partnership with the geneticist/
breeder.” Address: Head, Dep. of Agronomy, Univ. of
Illinois.
2585. Cregan, P.B.; Yocum, J.O.; Justin, J.R.; Buss, G.R.
1981. Evaluation of soybean introductions, ancestral
varieties, and cultivars (Abstract). Agronomy Abstracts
1981:59. Dec.
• Summary: A total of 101 introduced soybean varieties
from maturity group II, III, and IV, selected from over 2,000
lines, were tested in three replicated yield trials for each
maturity group. Each trial was conducted in at least five
environments in an effort to identify germplasm useful for
increasing genetic variability. Certain Plant Introductions
(PI’s) produced yields higher than Richland, Dunfield,
Mukden, AK (Harrow), and Manchu, which are among the
8-10 Manchurian soybean introductions which form the
genetic base of the commercial soybean cultivars in the
northern USA. These results indicate that those original
introductions from Manchuria are not necessarily the most
productive genotypes from East Asia. Address: 1. USDA,
ARS, Beltsville, Maryland.

2586. Committee on Legumes. 1981. State of the art
synthesis: Soybean research. Los Banos, Philippines: Crops
Research Division, Philippine Council for Agriculture and
Resources Research and Development (PCARRD). 24
leaves. Crops Series No. 1. With 8 tables. [55 ref. Eng]
• Summary: Contents: Committee on Legumes. Foreword
(by Dely P. Gapasin, Director, Crops Research Div.).
Industry situation. Problem areas attended to. Problem
areas and recommended research activities. References.
Appendixes.
The Committee on Legumes is composed of 12 people,
including F. Quebral, R. Lantican, B. Mercado, E. Paterno,
F. Ballon, and L. Ragus. Federico Ballon, MSc, is Technical
Director, National Soybean Development Program, Ministry
of Natural Resources, Diliman, Quezon City, Philippines.
“The state-of-the-art for soybean on which this synthesis
was based was prepared by the Committee on Legumes
headed by Dr. Florendo Quebral, Associate Dean and
Professor of the College of Agriculture, University of the
Philippines at Los Baños.
“The Philippine soybean industry is developing fast
without solid technological base for the crop... The area
planted to soybean covered 11,250 hectares in 1976 with a
total production of 8,396 tons valued at 29.4 million pesos...
To meet the national demand of 193,099 metric tons, the
country in 1978 imported 176,000 metric tons valued at
$30.8 million...
“The national soybean-production program was started
in 1969 when the DANR (now MNR and MA) harnessed
900 hectares for soybean and sorghum plantings to meet the
requirements of the local livestock and poultry industry...
“The earliest known cultivated soybean variety in the
country was the small-seeded, late-maturing Ami variety
(Panganiban, 1980). In 1930, the Bureau of Plant Industry
[BPI] started screening several introduced varieties which
resulted in the isolation of four promising varieties (Mis 28
EB Strain 3910, Mis 38 Dixi, Yellow Biloxi, Dunfield) with
limited adaptability. Their average yield ranged from 0.751.25 t/ha (Manas y Cruz, 1952). Before World War II, the
introduced varieties Mis 28 EB Strain 3910, Mis 38 Dixi,
Yellow Biloxi, Macoupin, and Head Green were released for
commercial planting. In 1939, improvement of promising
varieties through hybridization was initiated by the BPI with
the use of introduced varieties: Dunfield, Yellow Biloxi,
Bilomi 1 & 3 (Ami x Yellow Biloxi) and Bilofield (Yellow
Biloxi x Dunfield). The first two hybrids had superior protein
and oil contents (Solpico, 1956). Bilofield was promising
in terms of yield (0.75-1.0 t/ha), qualities of green pods
(Solpico, 1952). Varietal work was revived in 1955, after
it ceased in 1941. Years of painstaking selections and field
testing resulted in the release of two Seed-board varieties:
B-256 and C-399... In 1961, the legume-breeding program
at the Department of Agronomy of UPLB was initiated
through an NSDB grant, expanded through an NFAC grant
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of the MA, and then integrated with the Institute of Plant
Breeding.” Address: Los Baños, Laguna, Philippines.
2587. Edwards, Anne Duncan; Gilbert, Linda. 1981. Fresh
green and sprouted soybeans for human consumption.
Kutztown, Pennsylvania: Organic Gardening & Farming
Research Center, Rodale Press. 21 p. No. 81-5. 28 cm. [3 ref]
• Summary: “Fresh green beans: Soybeans that are harvested
for table use while immature and tender have been referred
to as vegetable soybeans. It is felt that fresh green soybeans
is a more appropriate term, as time of harvest is the primary
factor that separates these beans from conventional field
soybeans.” Taste tests how shown this type of soybeans
and soybean sprouts to be very appealing in both taste and
appearance. The fresh green soybeans were described as
“sweet, nutty, mild and attractive.” The two best varieties
were found to be Verde and Kanrich. For sprouting, the best
varieties were all small seeded. Describes how to sprout
soybeans. Address: Organic Gardening & Farming Research
Center, R.D. 1 Kutztown, Pennsylvania 19530. Phone:
215/683-6383.
2588. Rackis, J.J. 1981. Comparison of the food value
of immature, mature and germinated soybeans. In: Roy
Teranishi and Heriberto Barrera-Benitez, eds. 1981. Quality
of Selected Fruits and Vegetables of North America.
American Chemical Society Symposium Series No. 170.
Washington, DC: American Chemical Society. ix + 240 p.
See p. 183-212. [92 ref]
• Summary: Contents: Abstract. Introduction: Availability
and consumption patterns of soy proteins: Mature
soybeans. Food value of soybeans with respect to maturity:
Immature soybeans [“green-mature soybeans”], germinated
soybeans, mature soybeans. Compositional changes during
maturation and germination: Oil and protein, minerals
and vitamins, carbohydrates. Antinutritional factors and
protein quality of soybeans with respect to maturity: Trypsin
inhibitors, protein quality, protein digestibility, phytic acid,
hypercholesterolemia, estrogens. Conclusions.
Tables show: (1) Availability and consumption for soy
protein in humans. (2) Fresh weight, dry matter and color
characteristics of maturing soybeans (1969 crop year). (3)
Oil and fatty acid composition of Harosoy 63 soybeans
during maturation. (4) Nitrogen composition of Acme
soybeans during maturation. (5) Trypsin inhibitor activity of
four soybean varieties during maturation and germination.
(6) Effect of maturity on trypsin inhibitor activity and
heat inactivation in soybeans (green-mature, mature,
sprouts; heated by autoclaving at 121ºC for 15 minutes).
(7) Protein quality of immature [“green mature”], mature
and germinated soybeans (Bragg variety). (8) Digestibility
values for germinated legumes and globulin proteins. (9)
Effect of germination on nutritive value of selected legumes.
(10) Changes in phytate content and phytase activity during

germination of soybeans and peas. (11) Estrogenic activity
of common plant foodstuffs (Hops are by far the highest).
(12) Coumestrol content of plant products (Soybean
sprouts are by far the highest). (13) Human exposure to
exogenous estrogens (Morning-after pill: 50,000. Birth
control pill: 2,500. Soybeans: 0.0085). Address: Northern
Regional Research Center, ARS, Science and Education
Adminisration, USDA, Peoria, Illinois 61604.
2589. Vinton 81: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1981. Seed color:
Yellow (dull), hilum yellow.
• Summary: Sources: Iowa Agriculture and Home
Economics Experiment Station. 1981. “Notice of release of
Vinton 81 soybeans to seed producers.” Ames, Iowa. 2 p.
Unpublished typescript. Aug. 14. Vinton 81 is a large-seeded
specialty cultivar similar in performance to Vinton, but with
resistance to races 1 to 3 and 6 to 9 of phytophthora rot. It
will be released on 14 Aug. 1981.
Fehr, W.R.; Bahrenfus, J.B.; Walker, A.K. 1984.
“Registration of Vinton 81 soybean.” Crop Science
24(2):384. March/April. Registration no. 170. The soybean
variety Vinton 81 was developed by the Iowa Agriculture
and Home Economics Experiment Station, the Puerto Rico
Agricultural Experiment Station, and the Ohio Agricultural
Research and Development Center. It is a large-seeded
variety similar to Vinton, except that it has resistance to races
t-3 and 6-9 of phytophthora rot (caused by Phytophthora
megasperma)–to which Vinton is susceptible. Vinton is
a “specialty cultivar” which contains about 45% protein;
100 seeds weigh 22 gm. The line originated from the cross
Harosoy x Higan made by the USDA’s Agricultural Research
Service (ARS) and the Illinois Agricultural Experiment
Station. Seed color: Dull yellow with a yellow hilum.
Maturity: Group I. Best adapted to approximately 42-44º N
latitude.
“Breeder seed of Vinton 81 was distributed to the
foundation seed organization in Iowa for planting in 1981.
Breeder seed will be maintained by the Iowa Agriculture
and Home Economics Experiment Station, Ames.” Address:
USA.
2590. Windish, Leo G. 1981. Eugene D. Funk, Sr.: Pioneer
seedsman and the nation’s second pioneer soybean
processor. An outstanding agriculturist (Document part).
In: Leo Windish. 1981. The Soybean Pioneers: Trailblazers,
Crusaders, Missionaries. Galva, Illinois: Published by the
author. viii + 239 p. See p. 71-79. Chap. 16.
• Summary: A good biography of this pioneer seedsman and
soybean processor. Photos show: (1) A portrait of E.D. Funk.
(2) The first storage warehouse at Funk’s soybean processing
plant. (3) Funk’s grain storage and office buildings.
As early as 1903, Funks Bros. sold soybeans for seed
purposes. Funk Bros. was the second major soybean crusher
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in Illinois after A.E. Staley Mfg. Co. In 1923 the company
purchased a soybean crushing mill operated by George Brett
and I.C. Bradley at Chicago Heights, Illinois.
Eugene Funk played a key role in conceiving and
implementing the famous “Peoria Plan” of 1928. I.C.
Bradley stated that he and Eugene Funk interested H.G.
Atwood (of the American Milling Co. of Peoria) in the
idea. Without James A. McConnell of the Grange League
Federation (G.L.F.), the plan would not have succeeded.
“H.H. Miller also provided able guidance for this program.”
The final decision for the guarantee of the 1928 crop was
made at a meeting in Urbana, Illinois, “of 15 county farm
advisors, representatives of Funk Bros., and the American
Milling Company. A committee of three was named to draw
up the agreement.”
“A.E. Wand of Staley’s attended the Urbana meeting. He
left with word that he would urge them to join but apparently
was not instrumental [= successful] in gaining that action.
The formation of Soya Products enabled Funk Bros.
and Allied Mills to cooperate in buying soybeans as well
as processing and selling soybean oil and soybean oil meal.
The agreement proved to be mutually advantageous and
gave Eugene D. Funk, Jr. an opportunity to increase his
knowledge of expanding the soybean processing operation.
“Along with the production of soybean oil meal for feed,
Funk Bros. also produced soyflour in small quantities for I.F.
Laucks, Inc. in Seattle, Washington. This activity resulted
from contracts made by I.C. Bradley, who previously
experimented with soyflour in Chicago Heights. Laucks used
the flour to produce a waterproof glue. Funk Bros. shipped
the soyflour to the Seattle office for approximately two years
before 1929...
“Laucks operated in Bloomington until 1934 when
they built their own plant on the Atlantic coast in Norfolk,
Virginia. During the dark depression years, business
problems were not easily solved. At a special meeting of
the board of directors of Funk Bros. on Sept. 1, 1932, it was
decided to sell the Taylorville plant acquired some years

earlier to Allied Mills.”
“Edible Soybeans: Eugene D. Funk, Sr. was always on
the lookout and alert for new avenues to explore, that might
give promise of other crops that farmers could use profitably
in their programs. He foresaw a use for edible soybeans.
“Dr. Earl Sieveking carried on experiments from a
western sample resulting in 33 type plants. The best was a
variety called Funk’s Delicious [Funk Delicious] produced
in 1932, and offered for sale in 1934. Funk’s Delicious was
vacuum packed in Bloomington, Illinois, but was eventually
priced out of the market. The chief problem in the edible
soybean program was to find varieties which were easy
to remove from the pods in the green stage and would not
shatter when ripe.”
“At the time Funks terminated their agreement with
Allied Mills in 1935, Harold Abbott joined Funk Bros.
Seed Co. as a part-time employee maintaining a business in
Chicago. Abbott’s early career started with Albert Dickinson
Company in 1898. His talents were soon discovered.
Sometime before 1903 he became one of the few men in the
U.S. interested in formula feeds, and soon devoted all of his
time to that work.
“Gene Funk, Jr., who had worked closely with Allied
Mills people in Soya Products, became ill in 1936 for several
months. Abbott came to help in the soybean operation and
later to take full charge. He remained in this position until
1956 when he became consultant and adviser. Those who
worked with him recognized the remarkable wealth of
information and experience he contributed to the growth of
the operations at Funk Bros. He acted as a balance wheel in
the organization, as a guide and adviser to younger men.
“At one time soybean and seed corn offices were located
in the warehouse. Abbott and Gene, Jr. ran the soybean
operations. Abbott remained in charge of soybean operations
after Gene, Jr. became president of the company in 1944.
Under his guidance the department continued to prosper.
“Previous to 1928 prices for soybeans were largely
determined by demand and supply of soybean seed. Increases
in industrial uses and rapid expansion of acreages created a
different price structure for commercial beans. About 1930
soybean meal began to take the place of linseed oilmeal in
manufactured feeds. According to Breedlove, during the last
few months of 1934 the prices of the protein meals began
to fall and records of imports crowded back the sale of
domestic soybean oilmeal.
“These imports came in over the negligible duty of
$6.00 per ton. During 1933 and 1934 the chief competition in
oils was between linseed and soybean oil. During the drought
of 1934 the demand for seed again set the prices of soybeans.
“A meeting of considerable interest to the National
Soybean Association and to agriculture in general was
held in Detroit and Dearborn, Michigan in 1936. The Farm
Chemurgic Council attracted 1000 people as against 400 the
year previous. One entire section of the program was devoted
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to the soybean. They were indeed the glamour attraction of
this most important meeting. The story and the problems
were set forth in a series of papers. Among those speakers
whose presentations attracted attention were: Mr. W. J.
O’Brien of the Glidden Company, Mr. E.D. Funk, Sr., and
the president, I.C. Bradley of the Soybean Association.
“The soybean was a sensation and stole the show as
far as the industrial and chemical world were concerned.
Henry Ford helped to call attention to the products at his
magnificent display at the World’s Fair in 1933 and 1934.
Millions of people attending the Century of Progress had
an opportunity to view and study Ford’s display, which
magnificently demonstrated the versatility of the soybean.
The soybean was a growing factor in the food business and
was beginning to emerge into the field of plastics. About that
time, we began to hear the soybean called, ‘The Midwest’s
Miracle Bean.’ It is possible that Dr. W.L. Burlison may have
been the first to coin this expression.
“Funk, Sr., in his message to the delegates to the
Chemurgic conference, proved he had done his homework.
He referred to the early history of the soybean and selected
soybean varieties brought from the Orient, when planted in
the soils of the midwest, they performed very well and soon
became quite popular as a field crop. From some of those
imported varieties, plant breeders developed new strains
better than the original. Always frank, and with typical
honesty, and ability to look problems squarely in the face,
Funk, Sr. candidly told his audience: “Here is an industry
and a farm commodity that during the last 10 or 12 years has
grown from practically nothing to a very substantial place
as an economic factor in the Central States. However, the
question we are facing is vital to agriculture and industry.
More processors and less soybeans means higher prices for
soybeans provided there is an outlet for soybean meal and
against oil importations. If importations increase it seems to
me someone is going to be left sitting out on a limb. (15)
“Disclaiming the title of a pessimist, he must have
evoked laughter, when he said a banker friend called him a
‘conservative enthusiast.’ Funk further stated that he believed
the soybean had an unlimited future from the point of view
of farmers, the research scientists, and the industrialists, but
‘caution, thought and continued research must be given this
industry’” (Continued). Address: 101 Exchange St., Galva,
Illinois 61434.
2591. Windish, Leo G. 1981. Jacob Hartz, Sr.: Pioneer
seedsman, soybean processor, trailblazer and crusader in
the Midsouth (Document part). In: Leo Windish. 1981. The
Soybean Pioneers: Trailblazers, Crusaders, Missionaries.
Galva, Illinois: Published by the author. viii + 239 p. See p.
91-95. Chap. 18.
• Summary: A good history of this pioneer seedsman. “Few
soybean pioneers worked harder than Hartz to promote
soybeans in the south.” “As early as 1925 the Hartz-Thorell

Co. brought in forage types of soybeans and, with the
assistance of the People’s National Bank, gave soybeans to
key farmers on a trial basis to find out if they were suitable
for production in Arkansas county. The forage varieties
were used principally for hay, silage, and for turning under
as a green manure crop. Hartz had several motives in mind
in inaugurating a new crop in the area.” First, he saw at a
very early date that rice farmers in the area “were badly in
need of a crop to help change the rotation, help rid the land
of the plague of watergrasses, and, perhaps of even greater
importance, to restore nitrogen to the soils.” Second, HartzThorell was in the farm machinery business and wanted to
create a need and demand for row-crop equipment.
Among the more popular soybean varieties in the South
in the early 1930s were Otoosan, Virginia, Laredo, Biloxi,
and Mammoth Brown. Soybeans seemed to be an ideal crop
for rotating with rice, and they gave the rice farmer a second
cash crop.
“Production of soybeans for seed and forage in Arkansas
county continues to grow in the early 1930’s, and it was
necessary for marketing facilities to be provided, rather than
storage on the farm and hit-and-miss buying and selling.
The Hartz-Thorell Supply Co. in 1936 undertook building
the first elevator, principally for seed, in time for the fall
harvest.” This elevator, with a capacity of approximately
70,000 bushels, was completed at a cost of $40,000 in
time for the harvest. By 1937 more than 60,000 acres were
planted to soybeans in the Stuttgart area. Hartz said: “From
the start we promised our farmers a cash market for all beans
they would bring to us in marketable condition and suitable
for seed purposes.”
“Hartz shipped the first carload of soybeans for
processing and milling purposes in June 1937, and Hartz
reported in an address later that they expected to ship 25
carloads or more above seed requirements.”
In 1937 Hartz predicted in an address: “In my opinion,
I see soybeans as one of the major crops in the South in the
next ten years.” Note: He was one of the first to realize this,
and his prediction came true. “Our basis of prediction for
soybeans being one of the major coming crops of the south
was based on three fundamental facts: First the adaptability
of the plant in all cotton- and corn-growing sections of the
south; second, the recognized value of soybeans by farmers
as a land-builder and forage crop; and third, the cottonseed
crushing industry of the south was highly over-industrialized
and was clamoring for an auxiliary product which would
keep their plants operating through the off-season and slack
periods. This situation was even more pronounced since the
Farm Bill was passed, curtailing the cotton acreage about one
third.”
Jacob Hartz worked closely with his friend George
Heartsill Banks, who was director of field service for the
Arkansas Cotton Growers Cooperative Association from
1921 to 1926 in Little Rock, Arkansas. He was Director in
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Charge of the Rice Branch Experiment Station at Stuttgart,
Arkansas, from 1926 to 1937. He was with Ralston Purina
Co. at Osceola, Arkansas and Kansas City, Missouri, from
1937-1946. Banks liked to refer to soybeans “as being the
triple-threat crop of legume plants, first as a soil builder,
second as a forage crop, and third as a grain crop.”
In 1965 Hartz had 110 certified growers, primarily in
Arkansas, supplying the company with certified soybean
seed. Address: 101 Exchange St., Galva, Illinois 61434.
2592. Windish, Leo G. 1981. Dr. E.E. Hartwig, Research
Agronomist, Crops Division, Agricultural Research Service,
U.S. Department of Agriculture, Delta Branch Experiment
Station, Stoneville, Mississippi (Document part). In:
Leo Windish. 1981. The Soybean Pioneers: Trailblazers,
Crusaders, Missionaries. Galva, Illinois: Published by the
author. viii + 239 p. See p. 223-25. Chap. 43.
• Summary: A good, detailed biography of this pioneering
USDA soybean breeder and germplasm collection curator.
“No history of soybean pioneering would be complete
without acclaiming the research work of Dr. E.E. Hartwig
and his colleagues. Great credit is due all of the research
personnel at the agricultural experimental stations in each
of those states in the south. The use of soybeans throughout
the south in a relatively short period of time spread like a
‘prairie fire.’ In fact, we might borrow a word from a popular
TV show and term the growth of soybeans in the south as
‘incredible.’
“Perhaps one the key factors in the rapid increase
can be attributed to the introduction of new varieties,
increased yields, phytophthora resistance, and Bedford, a
new soybean resistant to cyst nematodes. Bedford is the
result of the cooperative efforts of two ARS USDA research
workers, E.E. Hartwig located at the MAPES Delta Branch,
Stoneville, Mississippi, and James Epps, located at the West
Tennessee Experiment Station at Jackson.
“Dr. E.E. Hartwig’s reply to our letter seeking
information on the early use of soybeans in the south, is
reprinted. Here is Dr. Hartwig’s most interesting reply:
“Dear Mr. Windish: I have your letter of January 21
in which you state that you are working on a history of
the soybean in the U.S. and would be interested in having
additional background information on the soybeans in the
south. I began my work with North Carolina in March,
1943. The major varieties being grown in North Carolina at
that time were Haberlandt, Tokyo, and Woods Yellow. All
shattered very readily as soon as they had reached maturity.
We had a small increase of the variety Ogden which was
developed in Tennessee. Ogden was a better producer than
the older varieties, but also shattered very soon after reaching
maturity and had green seed coats which were objected to
by the Japanese buyers when they had indicated they were
buying yellow soybeans.
“In 1943, there were still some one-row harvesters in

operation in North Carolina. These harvesters were pulled
by a pair of mules and had a beater which rotated and hit the
plants and knocked out the seed. From this standpoint the
shattering characteristic of the varieties made this method
of harvest workable. However, seed flew in all directions
and only a portion of the seed went into the container on the
harvester.
“A moderate size acreage of soybeans to be harvested
for hay was grown in many of the southern states. Many of
these were black seeded and had a rather viney plant type. As
growers later shifted to growing types of seed for harvest, the
nodulating bacteria had already been established in the soil
through the growing of hay varieties.
“Many of the varieties introduced from northwestern
China, where soybeans were being grown for grain
production, were well suited for production in the north
central states. Consequently, production was started in that
area through the growing of direct introductions from China.
However, there was no comparable grain producing region
in China or Korea having a latitude similar to the southern
U.S. and, consequently, it was necessary to develop varieties
for production in the south before the crop could gain
acceptance.
“As I view the situation, shattering of seed at maturity
was not a problem to the Asiatic farmer since he would
usually have less than one acre as his total crop, which could
be cut slightly green and, with the shattering characteristic,
it was easier to tramp out the seed. For our mechanized
harvesting it was essential to have seed holding.
“I transferred to Mississippi in 1949. At that time there
was a small acreage of soybeans planted for harvest in
the State of Mississippi. The Ogden variety was the best
producer. However, growers regularly reported that harvested
yield went down each day of harvest because of shattering.
When we released the Lee variety in 1954, we stated it
would hold its seed six weeks after it was ready for combine
harvesting. Farmers were very skeptical and some left a few
rows standing the first time they grew them just to see how
long it might hold its seed.
“At the time we started our breeding program to
develop improved types in 1943, we also initiated studies on
cultural practices. By the time interest began to develop in
soybean production in the mid-1950’s, we had information
showing that planting should not be made before day length
reached 14½ hours in early May and also information on
rate of planting, and so forth. Many of our growers had
been interested in planting in early April in order to get
the planting out of the way before they were to start cotton
planting. These early plantings gave very poor results
because of early flowering being initiated by the shorter days
of early April.
“We have attempted to develop a series of varieties
covering a range of maturity so that larger growers could
plant a sequence of varieties covering a range of maturity of
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nearly one month. We have also developed varieties giving
proper maturity for the different production regions. We
have also had to give considerable attention to building in
resistance to diseases and nematodes and now, also giving
attention to building a resistance to leaf feeding insects.
“I am enclosing descriptive material of several of the
varieties that we have released over the years. Should you
have additional questions, I would be glad to attempt to
answer them for you.
“Sincerely, Edgar E. Hartwig, Research Agronomist.”
A small portrait photo shows Dr. Edgar E. Hartwig.
Address: 101 Exchange St., Galva, Illinois 61434.
2593. Windish, Leo G. 1981. Crop improvement
associations: A big boon to soybean promotion in pioneering
days (Document part). In: Leo Windish. 1981. The Soybean
Pioneers: Trailblazers, Crusaders, Missionaries. Galva,
Illinois: Published by the author. viii + 239 p. See p. 123-25.
Chap. 24.
• Summary: Note: Leo Windish, the author, has had a long
association with crop improvement associations.
“In the Burlison files, the writer came across a program
of a meeting of the National Soybean Growers’ Association
hosted by the University of Maryland Agricultural Extension
Station on Sept. 3, 1925. The meeting was billed as
Maryland Field Day. Among the featured speakers on the
morning program Sept. 1, 1925, was O.J. Sommer, Illinois
Crop Improvement Association’s first president, a prominent
and highly respected Illinois seedsman whose address was
entitled ‘Soybeans and Crop Improvement Associations.’ It is
likely that Sommer’s address stressed the important role that
crop improvement associations were playing in launching the
soybean into early acceptance.
“A paragraph in the program stated that the University
of Maryland agricultural station grew its first crop of
soybeans in 1888. It further stated there were twenty-seven
one-eighth acre plots and that the crop was used as a measure
of uniformity of the soil types. Since there are more than
100 varieties and types [that] have been tested, Virginia, on
account of its distinctive seed color, high yields and fine
quality of hay, [may] have been the most popular variety in
Maryland.
“About the time that soybeans were beginning to get a
start in many states in the midwest, interest in the formation
of crop improvement associations began to heat up, and
there is little doubt but that they had a marked influence
on stressing the need for better soybean seed in university
plots, farm plots, and by many of the pioneer soybean seed
growers. Figures are not available on how many state crop
improvement associations began in the twenties, but there
were a number.
“Great credit is due to these associations for stressing
and promoting the use of certified seed, with the results
being much better than they would have been had growers

used inferior seed. From the Hackleman files, in the annual
report of crops extension for the year ending Dec. 31, 1922,
comes this interesting observation:
“Report entitled ‘Seed Certification’–The University
has concerned itself for many years with plant-breeding
problems. The men in charge of this line of work spend
many years developing new strains and new varieties of
crops which are superior to existing ones. The relatively
small amount of ground available at the University for
propagating these improved seeds and the fact that they may
have so many other duties makes it necessary that they send
these superior strains out to farmers in the state, in order
that they may be propagated in sufficient quantity to make
an impression on the seed stocks in the state. This plan of
distribution has been a hazardous one. It has almost without
exception, not solely in Illinois but in all other states as well,
meant the adulteration and, therefore, deterioration in a very
short time of this otherwise pure seed. Crop production can
never hope to attain its highest development without quality
seed. This fact has long been apparent, but because of the
fact that no unified and concerted effort had been made in the
state to standardize and endorse only the best, many Illinois
farmers who were striving to produce quality seed grains
found little or no incentive, because of a lack of appreciation
of these products. This condition was due not to the fact
that Illinois farmers failed to appreciate a superior article,
but rather to the fact they had no assurance, if the man was
unknown, that his claims were true.
“These two factors have long been recognized. The
advent of the county farm adviser and his campaign for pure
seed accentuated these problems until it was felt one of the
most important crop problems before Illinois was an effort
to husband the pure seed grains developed at the university
as they were ready for distribution. It seemed desirable also
to provide a means of recognizing merit in seed grains and
recognizing the grower with meritorious mention.
“These ideas were uppermost in the minds of the
farmers and farm advisers who met January 20 1921, and
discussed this problem at some length. As a result of this
meeting, the task of developing some sort of a practical
scheme for doing work was voted to the farm crops
committee of the Farm Advisers’ Assn. and to members of
the agronomy department.
“A proposed set of rules and regulations for such work
was submitted by representatives of the university to the
Farm Advisers’ Committee in April, 1921. After considerable
deliberation the proposed methods were approved and
presented to the farm advisers at their conference June 16,
1921. The rules as proposed were again approved and it was
voted that the direction of the work be left to the division.
“Immediately following this meeting, a representative
of the Crops Extension Division accompanied the inspector,
Cecil B. Wilkinson, to the field for a day’s work in order
to standardize methods and agree on techniques of field

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 1255
inspection. Mr. Wilkinson, whose salary and expenses were
taken care of by the association, worked continuously until
August 1, 1921.
“Farmers in nearby counties became interested in this
work and at the end of July it was found that 51 farms in
11 counties had been visited, and more than 2,000 acres of
wheat carefully examined. The greater portion of this wheat
was Turkey 10-110, a strain developed at the University of
Illinois and released in a limited way in 1919. The grain
was inspected in the field before harvest and later threshed
samples were submitted for examination in the laboratory.
Approximately 10 percent of this wheat was rejected as not
meeting the standards of purity and quality.
“There was an increasing demand for this type of work
and a very active demand for all seed grains which met the
established standards, showing that the public appreciated
this service.” Address: 101 Exchange St., Galva, Illinois
61434.
2594. Windish, Leo G. 1981. Illinois Crop Improvement
Association: a staunch leader and pioneer in early soybean
promotion (Document part). In: Leo Windish. 1981. The
Soybean Pioneers: Trailblazers, Crusaders, Missionaries.
Galva, Illinois: Published by the author. viii + 239 p. See p.
127-42. Chap. 25.
• Summary: Note: Leo Windish, the author, has had a long
association with crop improvement associations.
“The first annual and organizational meeting of the
Illinois Crop Improvement Association was January 23,
1922, at the College of Agriculture, University of Illinois,
Urbana. Until that time activities had been in the hands
of the executive committee of the Illinois Farm Advisers’
Association. At this meeting a temporary organization
was set up with a three-member committee, one member
from each of the designated districts, northern, central, and
southern Illinois. J.L. McKeigan, Yates City, Ill., nominated
O.J. Sommer, Tazewell county, Pekin, Ill., to be chairman.
Mr. Sommer was elected unanimously and thus became
the first president of the association. J.L. McKeigan was
elected to this committee to represent northern Illinois and
J.L. Breuchard, Bond county, was elected to represent the
southern district.
“The purpose of organization was three-fold: (1) To
promote the agricultural interests of Illinois, emphasizing
crop improvement in general and seed improvement in
particular. (2) To stimulate the growing and dissemination of
pedigreed seeds in every section of the state. (3) To husband,
propagate, and maintain the purity of adapted new varieties
or improved strains produced by the plant breeders.
“A striking example of the association’s effectiveness
early in its development is the story of the Manchu soybean.
This variety was introduced in 1922 when 50 bushels of a
special superior strain were purchased by several farmers in
Champaign county. In 1923, 2,018 acres were inspected and

efforts were made to standardize all crops from all farms.
The average yield increase of this variety over all other
varieties on the entire acreage was 2.4 bushels, and nine of
the ten premiums offered for yellow soybeans in Regions 3,
4, 7 and 8 were taken by producers of this strain.
“A sample of Manchu soybeans produced by an
Illinois grower was selected over several hundred other
samples from throughout the United States as the Grand
Champion sample at the 1924 International Hay and Grain
Show, and by 1926 this variety had been awarded four such
championships at fairs and other exhibitions throughout the
midwest. In 1927, nearly 76 percent of all known soybean
growers in Illinois were using the Illinois strain of Manchu,
a factor directly attributed to efforts of the Illinois Crop
Improvement Association toward standardization.
One of the best indications of growth has been the
ICIA’s continued participation in other organizations. From
its inception it has been a member of the International
Crop Improvement Association. Illinois Crop Improvement
Association became a member of the Champaign County
Farm Bureau and the Urbana Chamber of Commerce in
1939, and joined the American Soybean Association in 1941,
and the American Seed Association in 1950. The following
year ICIA became a member of the Illinois Seed Dealers’
Association, and in 1957 joined the Association of Seed
Analysts. The association dates its membership in the Land
of Lincoln Soybean Association to 1967, and the Society of
Commercial Seed Technologists to 1969.
“Even more significant have been ICIA’s efforts in
helping to organize other important seed certification
enterprises. Professor Hackleman, on behalf of the
association, was instrumental in founding the North Central
State Seed Certification Officials organization in 1950, and
George M. Keith, manager of the ICIA, helped to organize
and promote the five state certification officials in 1968. The
efforts of these two men, and hence the association, made
ICIA a charter member of the two groups.
“The association is also a sustaining member of the
American Phytopathological Society and the American
Society of Agronomy; both memberships acquired in 1968.
Another measure of expansion is the increasing number
of clinics and conferences hosted by the ICIA. In 1967,
and again in 1968, sectional meetings, one each in the
northern, central, and southern areas, were sponsored by the
association. Another such meeting was held in 1969.
“The annual soybean conference was inaugurated in
November of 1965, originally as a meeting with 170 in
attendance. By 1967 the annual status of this conference had
been established and it has since been held in January, at
which time awards are presented to winners of the Illinois
Five-Acre Soybean Yield Contest.
“Illinois Crop Improvement Association has participated
in seed clinics, which included five meetings a year, held
in 1969 and 1970 in cooperation with the Illinois Seed
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Dealers’ Association. Illinois Crop Improvement Association
hosted the north-central meetings of twelve states of seedcertification officials, Foundation Seed Stock personnel and
extension agronomists in August, 1964, on the University
of Illinois campus. Twelve states were involved in this
north-central area, but Illinois sponsored the first three northcentral meetings in October of 1959 [?], September of 1951,
and December of 1952, all held in Allerton Park, Monticello,
Illinois.
“Illinois Crop Improvement Association and the
Missouri Crop Improvement Association co-sponsored the
1969 golden anniversary meeting of the International Crop
Improvement Association, at which the International Crop
Improvement Association’s name was officially changed to
Association of Official Seed Certification Agencies.
“Held at Stauffer’s Riverside Inn at St. Louis, the
meeting was attended by more than 250 people representing
43 states. Also in attendance were two representatives from
India and several from countries in South America. The
four-day program featured prominent agricultural speakers
from Oregon, Missouri, Indiana, New York, Maryland, and
Illinois. An extensive tour and entertainment program were
offered for the ladies. Dr. W.O. Scott, extension agronimist
and the Illinois director on the board of the Association of
Official Seed Certification Agencies, completed his two-year
term as president at the St. Louis meeting, thus illustrating
that leadership and initiative in ICIA have often extended
beyond the association’s immediate province.
“Dr. Scott, director of the International Crop
Improvement Association, was elected president of that
group in 1967 and during his term helped to establish
an organization which has become fundamental to seed
certification throughout the country. Under his aegis, the
name of the association was changed to the Association of
Official Seed Certification Agencies, as more descriptive
of present function of the organization. Also, it was hoped
that other countries on this side of the Atlantic could be
included in membership and the new name would be more
fitting. Since that time AOSCA has become a byword for
quality protection throughout the U.S. and Canada, and the
association has benefited by such representation. Dr. Scott
helped the International Crop Improvement Association
reorganize, putting it in a better position to protect private
varieties and encourage the breeders of private varieties to
look forward to certification for protection.
“The golden anniversary of the Illinois Crop
Improvement Association was celebrated in conjunction with
the 50th annual convention on June 20-21, 1972, in Urbana.
The final presentation of the evening was the crowning of
‘1972 Illinois Princess Soya,’ sponsored by the Land of
Lincoln Soybean Association. Illinois Princess Soya went on
to the American Soybean Association annual meeting held
at Neal House, Columbus, Ohio, August 14 to 16, 1972, for
the competition to be selected as the National Princess Soya.

More than 350 attended this golden anniversary celebration.
“The Illinois Crop Improvement Association has long
recognized the need for encouragement and education
regarding certification and has a proud history of conducting
yield contests and grain shows. The association has been a
leader, not only in the state but in the nation, in establishing
these events, proving the value of proof of quality-controlled
seed.
“One of the most valuable and enduring contests, the
Soy Bean Contest, was instigated by Prof. Hackleman
through the Illinois Crop Improvement Association and the
University of Illinois in 1941.”
“In 1967, 136 entries from 32 counties were received
for the five acre yield contest, and there was a tie for fourth
place. In the five placings the yields ranged from 60.09 to a
high of 75.07 bushels per acre. The first place winner won
for the fourth consecutive year with an average of 75.37
bushels per acre; the lowest yield was 70.98 in 1966.”
“Research Funds In 1966 the soybean research fund, the
association’s most valuable research project, was established.
This fund, later named the J. C. Hackle-man Award, supports
studies in soybean seed quality with emphasis on disease
resistance. For the first five years the fund was supported
by pledges collected by the association and matched by
association’s contribution. This provided $3,000 annually to
the department of agronomy.”
“After the death of Prof. Hackleman in 1970, the fund
was increased to $5,000 per year.”
“Management of the Illinois Crop Improvement
Association: For the first 16 years Prof. J.C. Hackleman
set the precedent for these attitudes; he served as secretarytreasurer without remuneration from 1922 to 1938.”
Photos show: (1) O.J. Sommer, first president of the
Illinois Crop Improvement Association. (2) James Baird,
incumbent president. (3) Outside view of the new home
(1963) of the Illinois Crop Improvement Association.
Eleven pages of additional information and photos
follow. Address: 101 Exchange St., Galva, Illinois 61434.
2595. Bernard, Richard L. 1982. Re: The University of
Illinois, soybeans on the Morrow Plots, and the most popular
soybean varieties in Illinois from 1944 to 1980. Letter to
William Shurtleff at Soyfoods Center, Jan. 26–in reply to
inquiry. 1 p. Typed, with signature on letterhead.
• Summary: The University of Illinois was established
in 1867 and was originally named the Illinois Industrial
University. It opened for students in March 1868. Its name
was changed to the present name, University of Illinois, in
1885.
Soybeans were first grown on the Morrow Plots in 1968.
Leading soybean varieties in Illinois: In 1944 Illini was
the soybean variety leader in Illinois, planted on 54% of the
state’s soybean acres. In 1956 Lincoln took the lead at 50%,
rising to an all-time record peak of 69% in 1948. In 1961
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Hawkeye took the lead at 36% and (combined with Hawkeye
63) kept that lead until 1959, when they were passed by
Harosoy + Harosoy 63 at 33%. In 1966 Clark + Clark 63
took the lead, occupying 28% of the soybean acreage in
Illinois, followed by Harosoy 63 at 21% and Harosoy at
15%. In 1968 Wayne became the leader at 31%. Wayne
continued its leadership role until 1976, when Williams took
the lead at 28%. By 1980 Williams had increased is lead to
32%. Address: Research Geneticist, USDA/SEA, Dep. of
Agronomy, Univ. of Illinois, Urbana, IL 61801.
2596. Voldeng, Harvey D.; Seitzer, J.F.; Donovan, L.S.
1982. Maple Presto soybeans. Canadian J. of Plant Science
62(2):501-03. April. [Eng; fre]
• Summary: Contents: Introduction. Pedigree and breeding
methods. Performance. Other characteristics. Pedigree
seed stocks. “Maple Presto is the earliest maturing soybean
cultivar licensed in Canada. It combines with earliness
the attributes of high oil content in the seeds, resistance to
lodging and shattering, and adequate plant height.” It was
“developed by the Agriculture Canada Research Station,
Ottawa, Ontario, with the cooperation of the Research
Station at Brandon, Manitoba.” “Maple Presto can mature
with as few as 2200 corn heat units from planting to
maturity.
“Pedigree and breeding methods: Maple Presto
originated at the Ottawa Research Station in 1974 as an
F-4 plant selection from the cross of line 840-7-3 and an
F-1 plant of the cross Portage x Amsoy. Line 840-7-3 is
a selection of very early maturity obtained from Dr. Sven
Holmberg, Norrkoping, Sweden.”
“License No. 1906 was issued for Maple Presto on 7
March 1979 by the Plant Products Division, Production and
Marketing Branch, Agriculture Canada.
“Performance: Maple Presto matured 17 and 18 days
earlier than McCall and Maple Arrow in Ontario and
produced about 70% of the seed yield of the later maturing
cultivars (Table 1). Plants of Maple Presto were shorter
by 6 and 10 cm than those of McCall and Maple Arrow,
respectively.” “Maple Presto has an average of 5,800 seeds
per kilogram in Ontario and 6,400 when grown in locations
with shorter and cooler seasons. The seeds are dull yellow
with light brown hila.” “It is insensitive to long photoperiods,
flowering and forming pods only 2-3 days later at 24-hour
photoperiod than at 12 hours.”
Note: This is the earliest maturing soybean variety
whose name begins with the word “Maple.”
Talk with Ted Hymowitz. 1998. Oct. 8. Ted went to
Canada last week and visited with Harvey Voldeng, who
developed this variety. Dr. Voldeng told Ted that the word
“Maple” comes from the name of the road that runs past their
experimental farm. Hilarious! Address: Research Station,
Agriculture Canada, Ottawa, Ontario K1A 0C6, Canada.

2597. Bernard, Richard L. 1982. Re: Major varieties of
vegetable type soybeans: Place and year released, and
ancestry. Letter to William Shurtleff at Soyfoods Center,
May 15. 1 p. Handwritten, without signature (carbon copy).
• Summary: This handwritten table has five columns:
Variety–Maturity Group–Breeder–Year Released–Ancestry.
Kim–III–Iowa State Univ., USDA & Weber–1956–
Richland x Sac-2.
Kanrich–III–Iowa State Univ., USDA & Weber–1956–
Kanro-2 x Richland.
Disoy–I–Iowa State Univ., USDA & Weber–1967–
(Ottawa Mandarin x Kanro) x (Richland x Jogun).
Magna–II–Iowa State Univ., USDA & Weber–1967–
(Ottawa Mandarin x Jogun) x (Ottawa Mandarin x Kanro).
Verde–III–Univ. of Delaware & Crittenden–1967–Aoda
x (Richland x Jogun).
Kahala–IV–Univ. of Hawaii–1969–(Hawkeye x
FC33243) x Bansei.
Kaikoo–IV–Univ. of Hawaii–1969–(Hawkeye x
FC33243) x Bansei.
Kailua–IV–Univ. of Hawaii–1969–(Hawkeye x
FC33243) x Bansei.
Mokapu Summer–IV–Univ. of Hawaii & J.C.
Gilbert–1969–(Hawkeye x FC33243) x Bansei.
Prize–II–Iowa State Univ. & Weber–Pre-1973–
Unknown.
Emerald–IV–Univ. of Delaware & Crittenden–1975–
Aoda x (Hahto x Kent).
Grande–0–Univ. of Minnesota & Lambert–1976–Anoka
x Magna.
Vinton–I–Iowa State Univ. & Fehr–1977–Hark x
[Provar x (Disoy x Magna)].
Vinton 81–I–Iowa State Univ. & Fehr–1981–(Harosoy x
Higan) x Vinton-5.
This information is published in registration articles in
Crop Science, usually during the year or two after release,
except for the Hawaiian varieties which were announced
in HortScience 5(3):146-49. June 1970. Also described
in Hawaiian Agricultural Experiment Station Report 178
(undated).
Update: 1997 Jan. 1. Dr. Bernard enjoys eating green
vegetable soybeans. When they are fresh, in season, he
freezes large amounts of them in small plastic bags. Then
each day of the year, he pulls one bag out of his freezer, boils
them, and enjoys them for lunch with his sandwich made of
whole-grain bread. He is one of the few soybean breeders
or agronomists who enjoys soyfoods! He does not drink
alcohol, makes a sincere effort to eat a healthy diet, and loves
to dance–sometimes every night. Address: Prof. of Plant
Genetics, Dep. of Agronomy, Univ. of Illinois, Urbana, IL
61801.
2598. Krieger, Verena. 1982. Re: Update on soyfoods in
Switzerland. Letter to William Shurtleff at Soyfoods Center,
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Sept. 8. 2 p. Typed, with signature. [1 ref]
• Summary: “There is a widespread error in German
speaking countries about mung beans. These are sold as
‘gruene Sojabohnen’ (“green soybeans”) in health food stores
and many people think that the soybean is green... Note: A
similar problem occurs in French speaking countries.
“Soy sprouts can be translated as ‘Soyasprossen’ and
‘Sojakeimlinge’. Both are common... The tofu shop in Nyon
is run by Marty Halsey, an American... My article ‘Gestern
Steak, morgen Tofu’ has been translated into English, French
and Italian.”
Soybean growing in Switzerland. This is a hard nut to
crack. The first of the three farmers we have contracted to
grow organic soybeans for us had to cut the beans and plow
them under, since the whole field was totally overgrown with
weeds. In a desperate attempt to save the beans, our tofu
group (9 people) spent a weekend there, pulling out weds by
hand. That same night a tornado-like thunderstorm ravaged
the field and the next morning we could nothing but stems.
The second farmer is having better results (if the weather
holds out, so that the beans can reach maturity) but he says
with all the work and worry he’s had, he is not going to do
it again next year. The third one is having good results with
Maple Arrow (a Canadian breed [variety / cultivar]), but less
good results with Fiskeby (Swedish). A third breed we have
tried, Giesso (German) also seems to yield less good results.
“I continue to believe that soybean growing is possible
in Switzerland, but many years of practical experience is
necessary before it can be widely accepted by farmers.”
“5. The tofu shop in Nyon is run by Marty Halsey, an
American.”
“7. I have told Wolfgang [Furth-Kuby] that I would
help him as much as I can with the ‘Newsletter’ and with a
conference” [for soycrafters in Europe who want to start a
soyfoods association]. Address: Bruchmattstr. 24, CH-6003
Lucerne, Switzerland. Phone: 041-22 50 34.
2599. Howell, Robert W. 1982. Whither soybean physiology.
Soybean News (NSCIC) 34(1):1, 6. Oct.
• Summary: “Physiology has not been neglected–in fact, it
has been favored–in the dramatic growth of soybean research
in recent years. I estimate from listings in a recent ‘Soya
Bluebook’ of the ASA that there are at least 35 scientists
in the public sector who are physiologists or who concern
themselves with major elements of soybean physiology such
as nutrition or microbiology. There are others in universities,
government, and industry who are not listed in the Bluebook.
By any measure, soybean physiology is now an active field.
“The history of soybean physiology goes back at
least 65 years to the work of Garner and Allard who used
‘Biloxi’ soybeans as one of the three crops with which they
discovered photoperiodism. This discovery was the basis of
the maturity group system which soybean breeders devised
in the late 1930’s. Soybeans have been used frequently by

microbiologists to study symbiotic nitrogen fixation. More
recently, recognition and description of photorespiration
by Ogren and others is largely a product of research with
soybeans. What are the problems and what can be expected
of soybean physiology in the next few years?
“’It’s physiological’ is a frequent explanation for
phenomena or problems that are not understood. Physiology
is about how the system works. Unlike many colleagues,
physiologists are rarely presented with well-defined
production problems, or with clear criteria for success.
Budget proposers and grant seekers are fond of statements
that can be paraphrased, ‘We need to know more about how
the system works in order to fashion a better system.’ It is not
always clear exactly what needs to be learned in physiology,
nor how what is learned will be applied to other research or
to something practical such as a farmer’s problems. It is well
to remember that all progress made to date was achieved
without the information presently sought. History shows,
however, that progress is usually based on discoveries
made in studies of ‘how the system works.’ Examples: soil
fertility, based on 19th century studies of plant nutrition;
weed science, based on studies of plant hormones earlier in
this century; plant breeding on the curiosity of Mendel and
others.
“Physiology research is unlikely to ‘put out fires’, but
may very well ‘provide the hoses’ to do the job. There is a
continuing need for physiology research. Some of the types
of problems that will or should be addressed in a physiology
context in the next few years are discussed below.
“Nutrition/fertilization” This area is important because
it is one which the soybean grower can control or at least
modify. A 40-bushel crop of soybeans removes from the
field about 60 pounds of K20 and a similar quantity of P205.
The percent composition of these materials in the seed is
substantially higher than in corn. Soybeans have a reputation,
deserved or not, of being ‘hard on the land’. Why, then, is
there not a better response to added fertilizer?
“Nitrogen: Nitrogen is discussed separately because of
the symbiotic N-fixing system. Efforts to find more efficient
symbiotic combinations of soybean-bacteria genotypes have
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been frustrated by the dominance of bacterial strains already
established in soybean fields. Are the established strains so
dominant just because they got there first, or because their
populations are so much greater than those of introduced
strains, or because they are more suited to the environment?
Why can’t we supplement symbiosis with added nitrogen?
These are old questions, but they remain unanswered.
“Soybean-bacterial genotype match-ups have been
seen in rare cases. The number may increase as the number
of varieties in commercial production increases. With the
advent of privately-developed varieties, it is less probable
that single varieties will dominate large geographical areas
in the way such varieties as ‘Lee’ and ‘Williams’ have done
in the past. Varieties may be designed for specific situations,
which might include matching soybean and bacteria
genotypes, or for use in combination with applied nitrogen.
“Fruiting/Pod Retention” Yield seems to be wellcorrelated with environmental conditions while the pods
are filling. Thus, if more pods were retained, potential
yield might be greater. I think there is a kind of supply-side
economics at work: pod loss is a response to limited ability
of the plant to provide material to fill the seed. Simply
holding pods on with some sort of ‘biological glue’ is not
likely to solve the problem. But whatever the mechanism,
fruiting/pod retention relates closely to what the farmer
harvests and is therefore an important research area.
“Whole Plant Physiology: This topic should include
‘plant community physiology’. (In an earlier time I would
have simply said ‘ecology’.) Performance of the whole
plant or plant community is not the sum of an easily
described group of individual reactions. There is an ‘outside’
type of physiology that is important. Measurements of
photosynthesis, respiration, or water relations in the field, for
instance, are essential complements to laboratory data. Both
laboratory and field studies are important to understanding
soybeans. The interactions of individuals in the field are so
great that group performance (‘the crop’) is a study in itself.
“Comparative Physiology: ‘Why don’t soybeans
respond (yield) like corn?’ It is a reasonable question. We can
suggest some reasons such as hybrids vs. inbreds, symbiosis,
or photorespiration. There are probably other reasons. Even
those we can name, we cannot fully explain.
“Basic Physiology: It would be shortsighted to think
of soybean physiology only in terms of known production
problems. There are physiological/biochemical processes that
are important because of their place in the life of the plant. At
the risk of omitting something important, I will name some
that I have thought deserve priority. Photosynthesis in green
plants is the basis for all life. Agriculture encompasses the
plant species which are best known and are most important
to humanity, and employs most of the plant research
scientists. Agriculture, therefore, has a special responsibility
for research in photosynthesis. I am proud that soybeans
have achieved an important leadership in photosynthesis

research. Oil and protein are the reasons that soybeans are
so important. Improvements, genetic or physiological, in
both of these components, are desirable. Hormonal controls,
membranes, energy transfer and storage are examples of
areas that deserve research. So are the nucleic acids, and that
leads to my final category.
“Genetic Engineering: The very name suggests wonders
untold. Soybeans have not been a favorite material of genetic
engineers, but interest by some of the companies that are
bringing big money into the field may change that. The
hope or vision is that it will be possible to do things that
are not possible by more conventional means. Can genetic
engineering provide a soybean oil without linolenic acid, a
protein with ample methionine and without anti-nutritional
factors, inter-specific crosses or other routes to pest
resistance, the elusive ‘yield genes’?
“For answers to these and other questions, tune in next
decade.” A small portrait photo shows Prof. Robert W.
Howell.
Note: Prof. Howell’s prediction of “next decade” was
remarkably accurate. Genetically engineered soybeans were
commercialized in 1996. Address: Prof. of Plant Physiology
Emeritus, Dep. of Agronomy, Univ. of Illinois.
2600. Haas, Peggy Wagoner; Gilbert, L.C.; Edwards, A.D.
1982. Fresh green soybeans: analysis of field performance
and sensory qualities. Kutztown, Pennsylvania: Rodale
Research Center, and Rodale Test Kitchen. 25 p. No. NC-819. 28 cm. [2 ref]
• Summary: “This study of fresh green soybean lines and
varieties was conducted over a 2-year period [May 1980
to Dec. 1981] at the Rodale Research Center.” Both field
performance and sensory qualities of the soybeans were
investigated. “It is hoped that more interest in this valuable
garden crop will be generated among seed companies and
plant breeders. The appeal of fresh green soybean varieties
merit their inclusion in seed catalogs.” Varieties with large
seeds (where 100 seeds weigh more than 20 gm) were
selected.
Varieties that received the highest “mean overall
likeability” from a taste panel were Prize (from Burpee Seed
Co., Warminster, Pennsylvania; “bright green color; loose
hulls; sweet, nutty, buttery flavor”), Mikawashima (from
Takii & Co., Kyoto, Japan), and Early Green Okuhara.
Table 4 (p. 17) shows the best varieties identified in this
study. Part I shows eight varieties found to be exceptional
in both field and sensory qualities: Altona and Envy (from
Johnny’s Selected Seeds, Albion, Maine), Okuhara Early
Green, Improved Hakucho, Hakucho 3, and Early Hakucho
(from Takii & Co.), Early Green Okuhara (Redwood City
Seed Co., Redwood City, California), and Edible Soybean
(Burgess Seed & Plant Co., Bloomington, Illinois). Part
II shows varieties and lines which tasted as good as those
in Part I but which showed some undesirable plant habits
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when grown in Eastern Pennsylvania: Prize (from Burpee),
Disoy (Gurney Seed Co.), Prize (Earl May Seed Co.),
Mikawashima (Takii & Co.), Tsurunoko (Redwood City
Seed Co.), and Jefferson (USDA Soybean Germ Plasm
Collection–Not available commercially).
Table I shows 1981 field performance summary of 30
fresh green soybean varieties: Foe each variety is given:
RRC#, variety name or pedigree number, source, days to
plump green, number of days beans in table ready condition,
weight in grams of pods from 100 plants, relative plumpness
of pods filled with beans (5 = pods very plump, beans
large & round within pod), plant height in cm at mature
green stage, relative plant canopy rating (5 = excellent
coverage), plant stature and distinctive field characteristics.
Named varieties tested: Elf, Jefferson, Frostbeater, Prize,
36 Hodgson, Fiskeby V, Disoy, Prize, Altona, Wilkin,
Envy, Panther, Okuhara Early Green, Takii’s Extra Early,
Fulbasket, Improved Hakucho, Hakucho 3, Mikawashima,
Early Hakucho, Express Green, Tsurunoko, Early Green
Okuhara, Edible Soybeans, Butterbean. Address: Kutztown,
Pennsylvania.
2601. Leviton, Richard. 1983. The innuendos of importing
[tofu equipment. Larry Needleman and Bean Machines,
Inc.]. In Business. March/April. p. 28-30.
• Summary: “Larry Needleman is a working definition of
learning by experience. When he started Bean Machines,
Inc., a tofu (soybean curd) production equipment import/
export company in 1977, he knew little about the mechanics
of importing. In 1982, the 40 year-old Sonoma County,
California entrepreneur moved $60,000 of equipment out of
Japan.
“The heart of Bean Machines has been the distribution
of Japanese-made food equipment–stone grinders, pressure
cookers, roller extractors, forming boxes, soaking tanks,
soybean metering pumps, and complete automated systems–
with a price range from $1,500 to $38,000, to a limited, and
largely cash poor, market. Recently, the company began
exporting its own line of tofumaking equipment.
“Needleman, with a degree in restaurant management
from Cornell University, entered the tofu equipment
importing business when the American tofu industry was
starting to gain momentum. Late in 1976, a grassroots
interest in commercial tofu production was brewing
throughout the United States. Numerous soyfood enthusiasts,
well-versed in kitchen tofumaking but otherwise unfamiliar
with full-fledged factory production, were talking about
opening shops. A major problem arose: Where to obtain the
equipment? Bean Machines emerged as the American-based
answer.
“Needleman arranged for William Shurtleff, an
American soyfoods pioneer and author who was traveling
to Japan, to scout around for available equipment and
to identify willing exporters. Meanwhile, Needleman

investigated the universe of importing.
“’Of the 350 manufacturers of tofu equipment in Japan,’
Needleman relates, ‘Takai Tofu and Soymilk Equipment
Company in Kanazawa was the one that expressed the
greatest interest in the export market.’ Takai is also Japan’s
largest company in that industry, with annual sales of $75
million.
“Very little money was spent finding a supplier and
establishing a personal liaison. Needleman distributed an
initial one page typed and Xeroxed catalog to a handful
of names that Shurtleff had acquired after a cross-country
speaking tour in 1976. The magical first order came in from
a Miami [Florida] tofumaker (Swan Food Corp.; started
by Robert Brooks and Mary Pung). The $400 paid for its
incorporation in August 1977...” Address: 100 Heath Rd.,
Colrain, Massachusetts 01340.
2602. Wolffhardt, D. 1983. The soybean situation in Austria.
Eurosoya No. 1. p. 49-50. [Eng]
• Summary: “The Soyabean is a species on which research
work has been done in Austria for more than 100 years
by some people or institutes. The growing area was of no
account in agriculture, with the exception of the last years
of World War II, when this crop was cultivated over about
2.400 ha.
“With regard to the climate, the Northeastern, Eastern
and Southeastern parts of Austria are suitable for soyabeans,
but irrigation may be necessary in some regions which are
influenced by the continental climate.
After the protein-crisis in the early seventies and for
the demand of vegetable oils, soyabean growing was of new
interest again. It was possible to grow rapeseed, sunflowers
and soyabeans in the year 1979 to a small extent, by
contracts with the fat-industry. The producer price was S 7
[Austrian Shillings], for 1 kg soya-bean seed. Contracts were
made for about 170 ha soyabeans, the average yield was
about 1,500 kg/ha, the yield ranged between 750 and 2,550
kg/ha.
“Unfortunately it was impossible to grow soya-beans
with contracts during the following years. The soyabean-area
decreased and was mainly limited to experiments on farms.
The extent of these experiments was approximately 50 ha
in 1980, 13 ha in 1981 and 15 ha in 1982. The average yield
was about 1,850 kg/ha in 1980 and of experiments in LowerAustria about 1,700 kg/ha in the year 1981. Two experiments
were carried out in the southern part of Burgenland this year,
but yields of 1,430 and 510 kg/ha were very low. In general
we can say that there was a very wide range between the
lowest and the highest yields.
“Besides these experiments soyabeans were grown
for other purposes such as so-called ‘bioproducts’, with an
acreage between 5-15 ha each year. Evans was the main
variety for the experiments on farms. McCall, Maple Arrow
and Harcor were grown besides Evans, HL 18 and HL 20
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additionally in 1980. The last two cultivars were too early
and Harcor very late under Austrian conditions.”
“In my opinion the value of soyabeans lies in Austria
like during the last war in the direct human consumption in
times of need. Therefore it is necessary to continue the work
with soyabeans even if the production is uneconomic at the
moment.”
“Institutes at which work is done on soyabeans besides
the Federal Institute of Plant Production:
“Universitaet für Bodenkultur, Gregor Mendelstrasse 33,
A-1180 Wien;
“Institut für Pflanzenbau und Pflanzenzuechtung
(Director: Prof. Dr. O. Steineck). Dr. R. Gretzmacher,
Breeding of soyabeans;
“Institute für Pflanzenschutz (Director: Prof. Dr. J.
Weindlmayr).”
“Bundesanstalt fur Pflanzenschutz (Director: Dipl. Ing.
E. Kahl) Trunnerstrasse 5 A-1020 Wien
“Prof. Dr. H. Neururer, questions of weed-control.
“D.B. Wodicka, questions of diseases.
“With regard to the scientists named here, I have to
underline that research on soyabeans is done in a very small
extent only.” Address: Bundesanstalt fuer Pflanzenschutz,
Alliertenstrasse 1, A-1021 Vienna, Austria.
2603. South River Miso Co. Inc. 1983. South River Miso
[Mail order catalog and price list]. South River Farm,
Conway, MA 01341. 3 panels each side. Each panel: 22 x 9
cm. Undated.
• Summary: Three similar versions of this very interesting
hand-lettered leaflet/catalog are available. All bear the date
of spring 1983. This was the company’s first catalog, sent out
to a few hundred people–according to a letter from Christian
Elwell of 28 May 1992.
On the first two versions, the front consists of three
panels; the company name, address, and date (spring
1983) appear at the top of the first (left) panel. Below that
is the company logo (three waves in a circle) then a brief
description 3 types of miso: Mellow barley (pearled barley,
aged 2 months, 9% salt), Mellow brown rice (lightly polished
California Lundberg short grain brown rice, aged 2 months,
7% salt), and Mellow Flint Corn (Longfellow flint corn,
aged, 7% salt, cooked with hardwood ash & lime, puréed).
“All made from organic grain and large seeded ‘Prize’
soybeans, deep well water, solar dried Mediterranean seasalt,
and koji culture. Direct wood fired. Fermented naturally in
wooden vats. Unpasteurized. Mellow miso must be stored at
40º [Fahrenheit] or less.”
On the second panel of version #1 is written: “Like a
lightning rod man stands erect between heaven and earth.
Simple food springs from the earth. May it cultivate in us its
simplicity. Like wind-pollinated grain, we need no flowery
show.
“Pure fire breathes on us from heaven. We bare

ourselves before this universal One. Like the midday sun
may we constantly fire each other’s spirit and nourish all our
relations.
“South River Farm is the coming together of three
families seeking common livelihood. Miso-making poises us
at a focal point between earth’s food and heaven’s revolving
seasons. Miso ferments sharing between us and you.”
On the second panel of version #2 is written: “Grain,
fruit and seed one, has shared age long intimacy with man.
Head erect, ears catching the wind, it puts on no flowery
show for its fruition. Bowing in ripeness, it is the most
abundant and sustaining of all foods. Together with legumes
this provides a foundation for physical well-being.
“Miso is a living organism, greater than the sum of
its parts. Although miso’s structure is more complex than
any single food, as an external digestive system its essence
is one of simplifying and returning to origin.” Inside of
a horizontal-axis infinity sign we read in flowing words:
Spring–sow aspiring. Summer–respiring grow. Fall–expiring
mature. Winter–endure inspiring.” Then at the bottom:
“Earth bears simple food, clothing and shelter. Heaven
bares simple thought, expression and pattern. Man sets the
elements of miso together. Day, season and year mature it
to consummation. South River Farm is the coming together
of three families seeking common livelihood. Cupped by
the two hands of God, expansion and contraction may we
share this flow with all our relations.” The third panels of
versions #1 and 2, like the first panels, are identical. The
top half, titled “Cost” gives a breakdown of the company’s
costs plus a pie chart: Ingredients 17%, packaging 8%,
shop overhead 20%, study and cultivation of sources 22%,
livelihood [profit] 33%. The bottom half, titled “Shipping
and ordering,” states: “Available in 9, 18, and 45 pound
containers at $12.60, $25.20, and $63.00 each, $1.40 per
pound. Mellow Flint Corn only in 9 pounds. Net shipping
weights 10, 20, and 47 pounds. Prices are F.O.B. Conway,
Massachusetts. We can not ship mellow miso between
May 15 and October 1. We ship by UPS unless you specify
otherwise. Please see rate chart and add charges accordingly.
Checks payable to South River Miso.”
The back, which consists of one panel titled “Cooking
with mellow miso,” contains five miso recipes.
On the third version, there is no mention of the three
families. Panels 2 and 3 are merged into one, with poetical
text quite like that of panel 2, of version 2. The cost panel
has been moved to the back, and on it is the date: “Price list–
Spring 1983.”
One of the earlier leaflets was sent by Anpetu
Oihankesni in Dec. 1999. He writes: “The recipes on the
flyer were written up and developed by Hannah [Bond]. I
composed the logo... and did the calligraphy/printing. The
text in the middle portion [second panel] was written by
Hannah and myself and edited by other folks. Hannah also
had an expression which later flyers from the shop, after we
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left, continued to use–’Miso, wisely given, gives its own
wisdom.’” Address: Conway, Massachusetts.
2604. Wang, H.L.; Swain, E.W.; Kwolek, W.F.; Fehr, W.R.
1983. Effect of soybean varieties on the yield and quality of
tofu. Cereal Chemistry 60(3):245-48. May/June. [14 ref]
• Summary: Tofu was made on a laboratory scale from five
U.S. and five Japanese soybean varieties. Protein content
of the soybeans was positively correlated with the protein
content and the protein:oil ratio of the resulting tofu (dry
basis). The tofu yield was positively correlated with protein
recovery during processing, but not with the protein content
of the soybeans. Varieties that have a light hilum and high
protein content are preferred for making tofu.
Table 1 (p. 246) shows the physical and chemical
properties of 5 U.S. and 5 Japanese soybean varieties. The
U.S. varieties (Coles, Vinton, Weber, Hodgson, and Corsoy)
contain, on average (on an as-is basis) 42.18% protein (range
40.8% to 45.1%), 18.8% oil (range 17.9% to 19.4%), and
19.24 gm per 100 beans (range 17.74 gm to 24.71 gm for
Vinton). The Japanese varieties (Kitamusume, TokachiNagaha, Wase-Kogane, Yuuzuru, and Toyosuzu) contain, on
average (on an as-is basis) 42.84% protein (range 40.8% to
45.2%), 18.0% oil (range 17.3% to 19.4%), and 23.69 gm
per 100 beans (range 17.53 gm to 35.51 gm for Yuuzuru).
Thus, the American soybeans contain, on average, 1.5% less
protein and 4.6% more oil than their Japanese counterparts,
and the weight per 100 seeds is 18.2% less. Address: 1-3.
NRRC, Peoria, Illinois. 4. Dep. of Agronomy, Iowa State
Univ., Ames.
2605. Bernard, Richard L. 1983. Soybean germplasm,
breeding, and genetic activities in the United States. INTSOY
Series No. 25. p. 19-25. B.J. Irwin, J.B. Sinclair, and Wang
Jin-ling, eds. Soybean Research in China and the United
States (College of Agric., Univ. of Illinois at UrbanaChampaign). [16 ref]
• Summary: See next 2 pages. “As a commercially
significant crop in this country, soybeans have a short history
and have been important in the north-central states only since
1922. They were grown earlier in the southeast, especially
North Carolina, as a forage crop. Breeding in those early
years consisted of field trials of cultivars introduced from
Asia and choosing those best adapted and most productive
for the local farmers.
“Soybeans were experimented with in small plantings
and occasionally grown on a commercial scale during the
1800’s. According to Piper and Morse (1923) no more than
eight cultivars were grown in the U.S. prior to 1898. In that
year the U.S. Department of Agriculture (USDA) began a
program of recording introduced cultivars of crop plants
under ‘PI’ designations. Through this system, large numbers
of soybeans were introduced and grown in experimental
plots. The better ones were sent out to various state

experiment stations for further testing.
“From 1898 to 1923 more than 1,000 cultivars were
introduced, most sent by research stations or grain merchants
in Asia, or brought in by agricultural explorers, diplomats,
missionaries, or other travelers to Asia (Table 1). Some of
the most successful cultivars were introduced into the U.S.
during this period. As a result of the increasing success of
soybeans, the USDA sent plant explorers to Asia (notably
P.H. Dorsett and later W.J. Morse) and from 1924 to 1932,
6,651 soybean accessions were introduced. During the next
40 years little effort was made and only a few soybeans were
introduced each year. With renewed interest since 1975,
more than 5,000 strains have been introduced.
“During the early periods of introduction no attempt
was made to save all the strains introduced and a majority
of them were discarded. Only the best were kept along with
some of the unusual types. In 1949, in recognition of the
need to preserve the germplasm of this important crop and
make it readily available, the USDA established a soybean
germplasm collection. The early strains (Group IV and
earlier) are maintained at the University of Illinois at UrbanaChampaign and the later ones (Group V and later) at the
Delta Branch Experiment Station, Stoneville, Mississippi.
The collection was initiated by M.G. Weiss, head of USDA’s
soybean production research, and J.L. Cartter, head of the
U.S. Regional Soybean Laboratory at Urbana. The original
curators were E.E. Hartwig at Stoneville and L.F. Williams
at Urbana. Hartwig is still curator of the southern collection.
R.D. Osler succeeded Williams in 1951, and I became
curator of the northern collection in 1954.
“The guiding principle has been to maintain the basic
genetic diversity of the soybean and its wild relatives by
maintaining all cultivars and introductions representing
different germplasm, regardless of their apparent economic
worth, and to make them readily available for research
purposes. In 1949 and 1950, the USDA and state agricultural
experiment stations were requested to submit samples of all
introduced strains and old U.S. cultivars. From the 7,873 PI
strains introduced before 1945, 1,659 strains were obtained,
including 138 old U.S. cultivars that originated from
introductions (Table 1).
“Introduced strains plus American-developed cultivars
have been added to the collection since then, until today
the number of soybean entries totals over 9,500, about 70%
are in the northern collection and 30% in the southern one.
They were drawn from 60 countries, but the majority came
from eastern Asia and especially from China (1,202 strains),
Japan (1,721), Korea (3,041), and the Soviet Union (1,847)
(Table 2). Soybeans from these four countries comprise 83%
of the collection and many of the strains received from other
countries originated from these four. At Urbana, in addition,
there is a genetic collection (mutations, oddities, isolines,
etc.) of several hundred lines of interest in qualitative genetic
studies. We maintain also a collection of wild soybeans,
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Glycine soja. The wild soybean accessions range in maturity
from Group 00 to X and were obtained in the USSR (34
accessions), China (28), China (Taiwan) (2), Korea (313),
and Japan (183). Because they can be crossed with cultivated
soybeans, they are an interesting potential source of useful
germplasm. We have also a collection of six perennial
species of Glycine. These species are native to Australia and
some range into the south Pacific islands and south China.
Though not closely enough related for easy crossing with
soybeans, these species are of interest in studies on the origin
of soybeans and botanical relationships within the genus. If
the crossing barrier can be overcome, they may supply the
soybean breeder and geneticist with some interesting and
diverse material.
“The soybean germplasm collection is used actively
by researchers throughout the U.S. and from many other
countries. In 1982, from the collection at Urbana, we expect
to send out over 40,000 seed lots.
“We hope to obtain as much of the world’s wild soybean
germplasm as possible, and to complete our collections from
Europe, the USSR, southern Asia, South Korea, and Japan.
Our greatest need is for further collections from North Korea
and China, especially southern and western China, since
most Chinese strains in the present collection have come
from northeastern and north-central China.
“Of the 7,000 soybean cultivars introduced before 1945,
more than 200 were named and promoted for commercial
use in this country. References listing or describing these
old cultivars appear at the end of this paper. Some of the
older cultivars had small black and brown seeds with bushy
or viny-type plants suited for hay production, which was a
major use of soybeans in this country until the 1940’s. Some
of them were large-seeded vegetable types grown for direct
human consumption in home gardens and occasionally
on a small commercial scale. Most of them were graintype soybeans. It was with these cultivars selected from
introductions from eastern Asia that the U.S. soybean
industry was built, since it was not until the 1940’s that
soybeans were developed from artificial hybridization for
specific adaptation to this country.
“Virtually all of the successful cultivars for oil-seed
production in the north-central states were from northeast
China, which has similar climate and where large scale
commercial soybean production had already been under
way for several decades. Thus the successful establishment
of the U.S. soybean industry was based on the successful
development of a similar industry of soybean production and
oil extraction in northeast China. We owe a debt of gratitude
to the unknown Chinese plant breeders or farmer-selectors
who developed these basic commercial-type soybeans.
Beginning in the late 1930’s and 1940’s, soybean breeders
in the USDA-state experiment station breeding programs,
through hybridization and selection, developed improved
cultivars with higher yielding ability and resistance to

lodging and shattering and to prevalent diseases. By the
1950’s virtually all hectarage was planted to these products
of the scientific breeders’ art, yet even down to the present
day these American cultivars trace their ancestry to a small
group of successful introductions, largely from northeast
China.
“Mandarin was introduced from Sui Hua in Heilongjiang
Province in 1911. It or a selection named Mandarin (Ottawa)
is present in the ancestry of all major northern cultivars.
Manchu, introduced in 1911 from Ning’an in Heilongjiang
Province, is in the parentage of most northern cultivars.
From AK [A.K.], introduced in 1912 from an unknown
place in northeast China, two apparently identical selections
named AK (Harrow) [A.K. (Harrow)] and Illini were made
(in Ontario, Canada, and Illinois, respectively) and used
in producing nearly every northern and southern cultivar.
Dunfield from Fanjiatun, Jilin Province, in 1913, is in the
ancestry of many northern and southern cultivars. Mukden,
introduced from Shenyang in Liaoning Province in 1920
and Richland from Changling, Jilin Province, in 1926, are
important also in the pedigrees of northern cultivars.
“These six, which were widely grown in the 1930’s
and early 1940’s and which are preserved in the germplasm
collection, along with five others (one from Japan, one from
Jiangsu, China, and three from northeast China including PI
54610 from Changchun, Jilin, in 1921) have produced all of
the widely grown cultivars in the north (Table 3).
“In the south, three of the above cultivars from northeast
China, AK (through the late selection, S100), PI 54610, and
Dunfield, appear in the ancestral parentage, but there also are
important introductions from further south (Table 4). Tokio,
introduced from Japan in 1901, is in the pedigree of every
major southern cultivar and some of the northern. Arksoy
and Haberlandt from Pyongyang, Korea, in 1914 and 1221,
respectively, are in a majority of southern cultivars. CNS,
which is in the ancestry of all southern and several northern
cultivars, Roanoke, and Palmetto all were obtained from the
University of Nanjing in 1927. (Roanoke is a reselection,
possibly from an outcross.)” (Continued). Address: Univ. of
Illinois, Urbana.
2606. Howell, Robert W. 1983. Historical development of
the United States soybean industry (Continued–Document
part II). INTSOY Series No. 25. p. 11-15. B.J. Irwin, J.B.
Sinclair, and Wang Jin-ling, eds. Soybean Research in China
and the United States (College of Agric., Univ. of Illinois at
Urbana-Champaign). [8 ref]
• Summary: (Continued): Prompt response, notably by
pathologist A.F. Schmithenner of Ohio State University,
breeder R.L. Bernard (USDA), and pathologist M.J.
Kaufmann at Illinois, led to discovery of genetic resistance
which was incorporated by backcrossing to produce resistant
cultivars of good agronomic quality. The first such cultivars
were released in 1963. Additional races of Phytophthora

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 1266
megasperma f. sp. glycinea have appeared but the disease
has been adequately controlled.
“A more dramatic case involved the soybean cyst
nematode. First identified in North Carolina in 1954, the cyst
nematode soon was discovered in the Mississippi Delta. It
is now known to be distributed in soybean production areas
from the Gulf of Mexico almost to the Canadian border.
Resistance to races 1 and 3 of the nematode was discovered
in the cultivar Peking, which was introduced into the U.S. in
1906. Resistance involved a complex of several genes, one
of which was linked closely to the gene for black seed coat,
a trait unacceptable in the U.S. soybean market. However,
intensive research by C.A. Brim and J.P. Ross (North
Carolina), A.L. Matson and L.F. Williams (Missouri), J.M.
Epps (Tennessee), E.E. Hartwig (Mississippi), and others
resulted in the first commercially acceptable resistant cultivar
in 1967, and others followed. However, additional races of
the nematode were identified. Cultivars with resistance or
tolerance are available in maturity groups for which the cyst
nematode is a problem.
“Research on weed and insect control in soybeans was
slower to develop. In the early 1960’s, there was a significant
increase in weed research. During the following decade,
improved weed control methods probably contributed more
than any other single factor to improvement in soybean
yields. Increased emphasis on insect control research is very
recent, reflecting awareness of the seriousness of insect and
disease losses, especially in the southern states, and the
opportunities for effective and safer insect control through
integrated pest management. Integrated pest management
is a coordinated system of chemical, physical, and cultural
pest control measures that will ensure favorable economic,
sociological, and environmental consequences.
“Plant physiologists have worked with soybeans for
many decades. The pioneering work of H.A. Allard and
W.W. Garner on photoperiodism in the second decade of
this century included soybeans as one of the three crops
studied. Their work and later studies on photoperiodism
by H.A. Borthwick, S.B. Hendricks, and M.W. Parker
led to identification of phytochrome and were the basis
for the maturity group system. Soybean physiology did
not become a subject of widespread interest until about
1960. Since that time, the number of physiologists and the
scope of physiological research have expanded rapidly.
W.L. Ogren (USDA/UIUC) and his associates have made
major contributions to the understanding of photosynthesis,
especially photorespiration, a process occurring in noncereals
and some cereals that drains the plant of some of the product
of photosynthesis. The existence of photorespiration is
a major biochemical difference between soybeans and
maize, effectively limiting soybean production potential to
something less than that of maize.
“Some proposed uses of soybeans have not succeeded.
Use as a raw material for production of plastics has been

mentioned frequently. About 1940, Henry Ford used plastics
made from soybeans to build auto bodies. The bodies were
highly resistant to damage, but other raw materials such as
petro-chemicals were more economical than soybeans at the
time.
“Meanwhile, research expanded on uses of soybeans
at the USDA laboratory in Peoria, in universities, and in
industrial laboratories. At Peoria, a strong utilization research
group developed under the leadership of J.C. Cowan. Others
who have made significant contributions included H.J.
Dutton, J.J. Rackis, A.K. Smith, and W.J. Wolf. Research
on food uses at UIUC began in 1930. Similar studies were
undertaken elsewhere. The great development of soybeans
in the U.S. has been based on oil extraction, followed by
uses of oil and oilmeal. Soybean oil is used mostly in food
products, 95% of domestic use being salad oils, shortenings,
and foods prepared with them. The oilmeal, high in wellbalanced protein, is used in poultry and livestock feeds.
Only 3% is used to manufacture industrial or human food
products. In recent years, soy protein has been used to create
products which simulate other foods in texture, appearance,
and other qualities.
“For many years there has been interest in soyfoods
such as tofu, whey, cheese, and meat analogues, especially
in international programs and for vegetarians. Recently,
a number of soy beverage products were developed by a
team including A.I. Nelson, M.P. Steinberg, and L.S. Wei of
UIUC. Interest in soyfoods seems to be increasing. A number
of small companies and individuals who are interested in
soybean food use have formed the Soycrafters Association,
Colrain, Massachusetts. They are active in disseminating
information on use of soybeans as a human food, including
traditional oriental food and western dishes.
“A key to the continued expansion of soybeans has been
the parallel development of uses, markets, and products. In
the beginning, U.S. soybeans were grown as a hay crop. The
first production of soybean oil and meal in the U.S. occurred
in 1911 in Seattle, Washington, with the soybeans imported
from northeast China. The earliest record of processing
of American-grown soybeans for oil and meal was at
Elizabeth City, North Carolina, in 1915. Since 1941 soybean
production primarily has been for processing and export, and
hay use now is less than 1% of total production.
“Farmers need assurance of a market if they are to
become interested in a new crop. In the early days of
commercial soybean production, this assurance was given by
a few pioneering processors. In 1922, A.E. Staley, founder
of the company which today has oil and meal extraction
facilities in Champaign and Decatur, Illinois, and elsewhere,
announced that he would begin processing soybeans that
year. He guaranteed that he would buy all the soybeans that
farmers would grow. Not long after, E.D. Funk, of Funk’s
Seeds in Bloomington, Illinois, offered a guaranteed price.
Another pioneer was D.W. McMillen of Fort Wayne, Indiana,
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founder of Central Soya, a major processor of soybeans.
“The decision of these and other business leaders to
commit themselves and their organizations to soybeans,
and especially their assurances to farmers, started soybeans
on the tremendous expansion of the last 60 years. These
steps could not have succeeded if the processors had not
had markets for their products. One such early market was
in New York, where the Grange League Federation needed
meal for dairy cows. In subsequent years, swine and poultry
feed has used a major fraction of soybean meal production.
It is unlikely that the expansion of the U.S. poultry industry
would have occurred without feeds based on soybeans.
“From the small beginnings of soybean processing in
Seattle and Elizabeth City, a strong and extensive system
of soybean mills developed. The mills have become larger
and somewhat fewer. There are now about 115 mills listed
in Soya Bluebook, a publication of the American Soybean
Association. A modern mill can process 2,700 metric tons
of soybeans per day, requiring the production from nearly
90,000 hectares annually. Median capacity is 1,257 metric
tons per day. Although soybean processing still is referred
to as “crushing,” the transition from extraction by hydraulic
presses to solvent extraction was completed by 1970. Parallel
to development of the milling industry was development of
facilities for transportation, storage, and futures markets.
“Establishment of the American Soybean Association in
1921 has been mentioned. The secretary of the association
from 1940 until 1967 and the founder of the Soybean
Digest in 1940 was G.M. Strayer of Hudson, Iowa. He
was instrumental in guiding the soybean industry into
foreign markets. In 1949 he and J.L. Cartter were the first
people to be sent to Europe to explore possible markets
for U.S. soybeans. After a trip to Japan in 1955, the
Japanese-American Soybean Institute was formed in 1956”
(Continued). Address: Prof. Emeritus and former head, Dep.
of Agronomy, Univ. of Illinois, and former leader, soybean
investigations, USDA.

Zurich is the best and biggest market in Switzerland.
The country’s population is only 6 million. They even sell
some tofu by mail-order. Their tofu is sold in some dairy
stores (Molkerei/Laiterie), specialty produce stores, 10-12
Japanese or Chinese restaurants, 4 vegetarian restaurants,
and health food outlets. The Reform Houses are a chain of
500 outlets in Switzerland stemming, at least in spirit, from
the days of Dr. Bircher-Benner and his natural nutrition
reform ideas. Tofu is strong in Switzerland because of this
established health foods tradition and the country’s general
affluence. Sojalade works with local farmers to grow organic
(“biological”) soybeans, without herbicides. In 1982 some 2
tons of soybeans were produced biologically and another 4
tons by conventional means. Maple Arrow and Giesso (from
Germany) are the best suited varieties. Fiskeby gave low
yields.
Soyana sells its tofu throughout Switzerland, while
Marty Halsey services Geneva. Hans Opplinger in Cham is
not a company. An English guy, Jean Spearing, is starting a
shop named Tofurei Pfannenstiel in Maennedorf. In Bern,
the macrobiotic group, Infinity, will start making tempeh and
seitan mainly for use in their restaurant. [Note: This later
became Berner Tofurei.] In Thusis, someone makes 5 kg/
week of tofu. Susan Gerber is converting a dairy into a tofu
shop. [Note: It never was finished.] A friend of Verena’s,
Gauthier Loeffler, sells 200 tofu burgers one day a week in
the Zurich open market.
Letters from Verena Krieger. 1990. July 5 and Aug.
10. In 1989 this company’s name was changed from
Genossenschaftstofurei to Tofurei Genossenschaft Engel,
because the former name was not acceptable to Swiss
trade regulations. The present manager is Peter Martmer.
Mr. Hans Opplinger never owned a company making
soyfoods in Switzerland, but he is still a member of Tofurei
Genossenschaft Engel in Ottenbach. The company has never
sold soymilk (despite a listing in Soya Bluebook, 1984, p.
63). Address: Colrain, Massachusetts.

2607. Leviton, Richard. 1983. Brief history of Sojalade (Die
Genossenschaftstofurei) and Verena Krieger’s work with
soyfoods in Switzerland (Document part). In: R. Leviton.
1983. Report of Trip to Europe with American Soybean
Assoc. 82 p. See p. 17-19. Unpublished manuscript.
• Summary: Based on talks with Verena Krieger. Sojalade
in Ottenbach was renamed Genossenschaftstofurei in 1982.
It is an 8-member cooperative that makes 400-500 kg/
week of tofu and services the Zurich-Lucerne market. The
company started in Aug. 1981 in a small laundry room
in Zurich then moved downstairs to a butcher shop with
a tile floor on the ground floor of a 300 year old home.
Elsewhere in the building is a co-op cafe. They use a BMI
Mini Mite disintegrator, double steam jacketed kettles, an
Erme Verpackungen vacuum packer (2 chamber, 1 lid), and a
ratchet press.

2608. Weston Graham & Associates Ltd. 1983. Eastern
Ontario soybean production and marketing feasibility study.
Ottawa, ONT, Canada. 26 + 138 + 114 p. Nov. 28 cm.
Looseleaf.
• Summary: This report was prepared largely by William
W. Graham of Weston Graham & Associates for the Ontario
Soya-Bean Growers’ Marketing Board in cooperation with
the Government of Ontario and the Government of Canada.
Contents of Executive summary: Introduction. Soybean
crop development needs: Producer problems and concerns,
elevator operator problems and concerns, crusher problems
and concerns. Conclusions and recommendations: The
potential for increased soybean production, technology
transfer and producer information needs, the potential for
a new crushing facility in Eastern Ontario (250 tons/day
at Prescott), additional handling and storage facilities for

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 1268
soybeans, servicing specialty food markets (natto, tofu).
Summary of situation, requirements, effects and future
scenarios of soybean production and Marketing in Eastern
Ontario: Production, transportation/handling/storage,
crushing, import and export markets.
Contents of main report: 1. Introduction. 2. Profile
of production. 3. Soybean production and management.
4. Production potential. 5. Marketing and use patterns. 6.
Market infrastructure options. 7. Opportunities and impacts.
8. Soybean development needs. 9. Recommendations and
conclusions. List of 33 tables. List of 1 map and 2 figures.
Canadian soybean production has traditionally been
restricted to the southernmost areas of Ontario. “The release
of the soybean variety Maple Arrow in 1975 [developed
by Dr. Donovan and Dr. H. Voldeng using Fiskeby V and
Harosoy crosses] made commercial scale soybean production
a reality in Eastern Ontario.” Maple Presto, an extremely
early maturing variety, was licensed and released in 1978,
but it did not gain wide acceptance due to its relatively low
yields. In 1981 Maple Amber was released and has since
become popular in shorter-season zones; its yields are
generally only a little less than Maple Arrow. Maple Arrow is
currently the variety most widely grown in Eastern Ontario.
“Soybeans have been grown in Eastern Ontario since the
mid-1930s, but until recently were only produced on a very
limited scale. During the 1940s and 1950s Dr. Dimmock
carried out a research program at the Central Experimental
Farm in Ottawa. Varieties such as Comet, Crest, and Acme
were adapted to the short season...” In 1976 only 462 acres
of soybeans were grown in Eastern Ontario and most of
these (197 acres) were grown in Glengarry County. But in
1981 some 11,089 acres of soybeans were grown in Eastern
Ontario; the 3 top counties were Prince Edward (4,263
acres), Dundas (1,474 acres), and Ottawa/Carleton (1,129
acres). Since the 1981 census of agriculture, soybean acreage
has more than doubled, to an estimated 23,000 acres in June
1982.
In Quebec province, only 66 acres of soybeans were
grown in 1961, rising to 1,234 acres in 1971 and 3,555 acres
in 1981. The main soybean growing counties in southern
Quebec in 1981 were Richelieu (1,840 acres) and SW
Montreal (1,333 acres). Address: 1684 Woodward Dr., Suite
217, Ottawa, ONT, K2C 3R8 Canada. Phone: (613) 2250226.
2609. Ablett, G.R.; Schleihauf, J.C.; McClaren, A.D. 1984.
Effect of row width and population on soybean yield in
southwestern Ontario. Canadian J. of Plant Science 64(1):915. Jan. [17 ref. Eng; fre]
• Summary: “The effect of seeding rate (seeds per hectare)
and row width (distance between rows) was examined
for various adapted soybean... cultivars in southwestern
Ontario. Maple Arrow, Harosoy 63 and Harcor cultivars were
grown in 18-, 35-, 53-, 71-, and 89-cm row widths seeded

at 198,000, 395,000, and 593,000 seeds/ha during 1978
and 1979. The greatest yields were associated with the two
narrowest row widths and the two highest seeding rates.”
Address: 1. Ridgetown College of Agricultural Technology,
Ridgetown, Ontario N0P 2C0.
2610. Johnson, Lamar D.; Wilson, L.A. 1984. Influence
of soybean variety and the method of processing in tofu
manufacturing: Comparison of methods for measuring
soluble solids in soymilk. J. of Food Science 49(1):202-04.
Jan/Feb. [11 ref]
• Summary: The percentage solids in soymilk was measured
using three methods: light scattering, refractive index, and
hydrometry. Light scattering was found to be the most
accurate.
The soybean varieties Vinton, Amsoy 71 and Weber
were hydrated then used to make soymilk by grinding in
(A) 20-25ºC water, (B) 100ºC (boiling) water and holding
the slurry above 90ºC for 10 minutes, and (C) soaking the
soybeans in 45ºC 15% ethanol solution for 12 hours and
grinding in 20-25ºC water. Address: Food Technology Dep.,
Iowa State Univ.
2611. Beversdorf, Wally D. 1984. Soybean breeding
developments and new varieties [in Canada]. In: Ontario
Soya-Bean Growers’ Marketing Board. ed. 1984. Ontario
Soybean Symposium. Chatham, Ontario, Canada: OSGMB.
319 p. See p. 36-48.
• Summary: A similar soybean symposium held in Sept.
1973 at Ridgetown Agricultural College of Agricultural
Technology (Ridgetown, Ontario) played an important
role in the development of soybean breeding in Canada.
During the past 10 years, soybean production in Canada has
more than doubled, thanks in large part to improvement in
varieties, but also to improved management practices, and
increasing demand for soybean products. Since 1973 earlymaturing varieties have greatly expanded the area adaptable
to growing soybeans. One of the major successes in soybean
breeding during the past decade has involved the improved
tolerance of soybeans to phytophthora root rots.
Traditionally 5 counties have produced most of the
soybeans in Ontario and in Canada. Since 1973 soybean
production outside this 5-county area has grown by 180%.
Canadian varieties are often defined by the number of
heat units (HU’s) they require to mature properly. Certain
“soybean Heat Unit Areas” are also defined; the best known
are the 2600, 2800, 3100, and 3400 Heat Unit Areas. The
southern tip of Ontario gets about 3100 to 3500 heat units.
The 2600 soybean Heat Unit Area is generally the coldest
and farthest north, and soybean yields from this area are
generally lower than from warmer areas, in part because the
number of days to maturity is less. In 1974 only 3 soybean
varieties were recommend by OMAF (Ontario Ministry of
Agriculture and Food, Publication 296) for the 2600 Heat
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Unit Area: Altona, Vansoy, and Hardome. But in 1984 six
varieties were recommend for this Heat Unit Area: Maple
Presto, Maple Amber, McCall, Maple Arrow, Bicentennial,
and Evans.
All soybean varieties recommended by OMAF
were developed by public institutions. The first privately
developed variety, XK505 (from Maple Leaf Mills, Ltd.)
appeared as a recommended variety in 1975. In 1984, 24 of
the 35 varieties recommended by OMAF were developed in
the private sector, by six companies breeding or evaluating
soybean varieties in Ontario.
Future prospects for cultivar development: Progress
in developing sources of low linolenic acid soybean oil
suggests that within 10 years soybean varieties will be able
to produce oil that no longer requires hydrogenation and
winterization for salad oils. “This should result in reduced
refining costs and the elimination of trans isomers of fatty
acids, which have been implicated in elevated blood serum
cholesterol.” Address: Crop Science Dep., Univ. of Guelph,
Guelph, ONT, Canada.
2612. Fehr, W.R.; Bahrenfus, J.B.; Walker, A.K. 1984.
Registration of Vinton 81 soybean. Crop Science 24(2):384.
March/April. [2 ref]
• Summary: Registration no. 170. The soybean variety
Vinton 81 was developed by the Iowa Agriculture and Home
Economics Experiment Station, the Puerto Rico Agricultural
Experiment Station, and the Ohio Agricultural Research and
Development Center. It is a large-seeded variety similar to
Vinton, except that it has resistance to races 1-3 and 6-9 of
phytophthora rot (caused by Phytophthora megasperma)–
to which Vinton is susceptible. Vinton 81 is also more
sensitive to injury from the herbicide metribuzin. Vinton is
a “specialty cultivar” which contains about 45% protein;
100 seeds weigh 22 gm. The line originated from the cross
Harosoy x Higan made by the USDA’s Agricultural Research
Service (ARS) and the Illinois Agricultural Experiment
Station. Seed color: Dull yellow with a yellow hilum.
Maturity: Group I. Best adapted to approximately 42-44º N
Latitude.
“Breeder seed of Vinton 81 was distributed to the
foundation seed organization in Iowa for planting in 1981.
Breeder seed will be maintained by the Iowa Agriculture
and Home Economics Experiment Station, Ames.” Address:
1. Prof. and research associate II, Dep. of Agronomy, Iowa
State Univ., Ames, IA 50011.
2613. Le Roux, Edward J. 1984. Future research in oilseeds
[in Canada]. In: Ontario Soya-Bean Growers’ Marketing
Board. ed. 1984. Ontario Soybean Symposium. Chatham,
Ontario, Canada: OSGMB. 319 p. See p. 55-64.
• Summary: Canadians call canola the “Cinderella Crop.”
It was developed by research finds. The author hopes that
research will make Canada self-sufficient in soybeans and

soybean products by 1990. During the last decade, the area
planted to soybeans has doubled–in part because of improved
varieties such as Harcor from the Harrow Research Station
in 1975, and Maple Arrow, Maple Amber, and Nattawa from
the Ottawa Research Station. The breeding trend is toward
more specialized varieties. There is increasing research
emphasis on integrated management in order to reduce
farmer’s dependency on chemicals wherever possible and
to ensure a better environment. “We want chemicals to be
seen as one of several ways to control pests, not the only
way. That is our future thrust. The aim is to ensure the farmer
has the safest possible working environment. The aim is to
reduce his input costs. The aim is to give him pest control
options. The aim is to maintain consumer confidence in
the safety and quality of all our food products, soybeans
included. The aim is to protect the environment at large, the
land, the water, the air, the beneficial insect populations...
“In a very significant move, we have begun construction
of a $36 million facility at Saint-Hyacinthe near Montreal,
Quebec, devoted exclusively to food processing research. It
will be unique in Agriculture Canada. The new centre will
be open in 1986, the 100th birthday of Agriculture Canada’s
agri-food research establishment.” Address: Asst. Deputy
Minister of Research, Agriculture Canada, Ottawa, ONT.
2614. Rennie, J. Clare. 1984. A look at the progress of
soybeans [in Canada] in the last decade. In: Ontario SoyaBean Growers’ Marketing Board. ed. 1984. Ontario Soybean
Symposium. Chatham, Ontario, Canada: OSGMB. 319 p.
See p. 22-35.
• Summary: “In 1893, Professor C.A. Zavitz, crop specialist
at the Ontario Agricultural College, grew probably the first
field of soybeans, as a replacement for cow peas which had
failed, and set in motion a 30-year variety testing program
for Ontario farmers. Canada’s first new variety, OAC 211,
was introduced in 1923; this was followed in the 1930’s
by three early maturing ones, A.K., Mandarin, and Capital,
introduced by Dr. Dimmock of the Harrow Dominion
Experimental Station. A colleague, Dr. Cass Owen, was the
originator of Harosoy, introduced in 1951. It quickly became
a leading Ontario variety as well as the main one grown in
the American soybean belt for many years...
“However, soybeans were not a major crop in Ontario,
or for that matter in the USA, until the Second World War.
What was grown was largely for green manure and forage.
The statistics on soybeans in Ontario were not even given
separately until 1942. The predominance of linseed meal and
cottonseed meal and oil was too strong to be easily overcome
by another crop. The wartime demand for an easily available
source of vegetable oil and protein gave soybean production
its first big boost...
“In Ontario, the production figures for the last decade
show... sharp increases. Aside from demand which made
it economically attractive for farmers to grow soybeans,
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this increase has been made possible by a breeding and
management research program to extend Ontario’s soybean
area and to maintain yields at competitive levels. Until the
late 1970’s, virtually all of the province’s soybeans were
grown in Essex, Kent, Lambton, Middlesex, and Elgin
Counties. With new early maturing, high-yielding varieties
adapted to the growing conditions in Central, Western and
Eastern Ontario, production in these areas is increasing
rapidly. The number of hectares planted has risen from 4,010
ha in 1972 to 61,500 ha in 1982...
“The Ontario breeding program has emphasized not only
early maturity and high yields, but also resistance to disease
and to pod shattering, and good nodulation capabilities.
Under the direction, since 1976, of Dr. Wally Beversdorf...
the program is rapidly coming of age. Maple Arrow, a
high-yielding variety adapted to 2,600 heat unit areas, was
developed at the Central Experimental Farm, Ottawa. Its
introduction in 1976 was the shot in the arm needed to
expand the soybean-growing area, and the OMAF/Guelph
program is aimed at continuing this expansion...
“In the last decade, we have largely overcome
nodulation problems, with the introduction of granular
inoculants in the mid-1970’s. These inoculants, which have
proven particularly effective in first-time soybean fields...
“The introduction of a flexible floating cutterbar has
further cut harvest losses, which had been as high as 30
percent with rigid cutterbars and conventional combines...
“With the establishment of the [Maple Leaf Monarch]
crushing facility at Windsor [in July 1979], the province’s
daily crushing capacity has increased by 300 tonnes per
day, and the three crushing plants at Toronto, Hamilton, and
Windsor are crushing about 35 million bushels of soybeans
each year.”
Table 4 shows that in 1972 only 9,909 acres (2.5% of
the total Ontario province planting) took place outside the
traditional five-county region. By 1982 this had increased to
151,964 acres (17% of the total planting)–largely due to the
development of new short-season varieties in the “Maple”
series, which matured in 100-108 days at 2200 to 2550 heat
units. Address: Asst. Deputy Minister of Technology and
Field Services, Ontario Ministry of Agriculture and Food
(OMAF).
2615. Wang, Hwa L. 1984. Tofu and tempeh as potential
protein sources in the Western diet. J. of the American Oil
Chemists’ Society 61(3):528-34. March. [22 ref]
• Summary: Contents: Abstract (uses the word “soybean
foods” several times). Introduction. Traditional soybean
foods. Trends in market growth for tofu and tempeh (based
on statistics gathered by Shurtleff & Aoyagi of The Soyfoods
Center in California, 1983). Tofu. Tempeh.
Traditional soybean foods can be classified as either
nonfermented or fermented. Tables show: (1) Oriental
nonfermented soybean foods (gives food name, local names,

description, uses): Fresh green soybeans (local names: maotou, edamame). Soybean sprouts (huang-tou-ya, daizu no
moyashi). Soybean milk (tou-chiang). Protein-lipid film (toufu-pi, yuba). Soybean curd (tofu, tou-fu, tubu, tahoo, touhu,
tau-foo, dou-fu, dau-fu). Soybean flour (tou-fen, kinako)
(Wang 1983).
(2) Oriental fermented soybean foods (gives food name,
local names, microorganisms used, substrate, nature of
product): Soy sauce (local names: chiang-yu, shoyu, toyo,
kanjang, ketjap, see-iu). Miso (chiang, doenjang, soybean
paste). Hamanatto [fermented black soybeans] (tou-shih,
tao-si, tao-tjo [sic]). Sufu (fu-ru, fu-ju, tou-fu-ju, bean cake,
Chinese cheese). Tempeh (tempe kedelee). Natto.
(3) Tofu industry in the United States (No. of
manufacturers and annual production in 1975, 1979, 1981,
1982, and 1983).
(4) Soybean solids and proteins in soybean soak water
as affected by soaking conditions (temperature vs. time;
Lowry protein / Lowry’s protein). (5) Ratio of protein to oil
content of tofu and soy milk as affected by protein content of
soybeans (for different soybean varieties; the highest ratios
come from the varieties Wase-Kogane, Vinton, Toyosuzu,
and Coles).
Figures: (1) Flow diagram for the preparation of tofu.
(2) Graph: In vitro digestibility of soybean milk as affected
by the duration of boiling. Best digestibility is 12-14
minutes. (3) Four graphs: Relationship of concentration
and type of coagulant to the yield of tofu. Coagulants are
calcium sulfate, calcium chloride, magnesium sulfate,
and magnesium chloride. The 4 graphs are: Gross weight
of tofu. Moisture content. Total solids recovery. Nitrogen
recovery. Calcium sulfate gives the highest values on all
four graphs. (4) Four graphs: Relationship of concentration
and type of coagulant to the texture characteristics of tofu.
Same coagulants. The four graphs are: Hardness. Brittleness.
Cohesiveness. Elasticity. (5) Flow diagram for tempeh
fermentation. Address: Northern Regional Research Center,
ARS, USDA, Peoria, Illinois 61604.
2616. Soldati, A. 1984. Report 1982-83 of the “Working
Group for the Promotion of Soybeans in Northern Europe
and Canada.” Eurosoya No. 2. p. 55. April. [Eng]
• Summary: “According to the suggestion of the EUCARPIA
Section Oil and Protein Crops and the FAO–Network
on Soyabean the ‘Working Group for the Promotion of
Soybeans in Northern Europe and Canada’ began its work in
1981. During the first meeting which was held at Eschikon
near Zurich (Switzerland) the group discussed the general
topic of cold tolerance and determined a definite program for
future joint field work. A report of the meeting was published
in the Soybean Genetics Newsletter No 9 (1982), and in the
Report on the Consultation of the European Cooperative
Network on Soybean held in Seville, Spain, October 5-8,
1982.
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“The Joint Field Trial: General agreement on the need
to evaluate the photoperiodic and temperature responses of
current varieties, lead to the design of a cooperative trial
across much of the cooler regions of Europe and Canada,
with a standard set of early cultivars, representative of the
cooler regions.
“The main objective of the Joint Field Trial is the
evaluation of growth and development of soybean plants
under different climatic conditions. For this reason, we have
also selected locations with good climatic conditions, which
are not in the northern part of Europe and Canada (Fig. 1).
“The group decided to work with 8 varieties and
chose both the early varieties Fiskeby V and Progres; the
well know early varieties Maple Presto, Maple Arrow
and McCall; the variety Gieso, known to show a different
reaction at the beginning of flowering; and the later ripening
varieties Argo and Evans.
“We were aware that the later ripening varieties do not
reach maturity in the cooler conditions, but for the evaluation
of adaptation, it is also important to know the limits for
growth and development.
“In 1982, 24 field trials were performed. With
collaboration of the breeders, it was possible to send seeds
to all participants during the month of March, 1982. All 24
trials were planted under normal conditions. Two trials could
not be harvested because of poor emergence and severe
hail damage. With two other trials, early fall frost killed the
plants before maturity. Therefore data is available from 20
trials.
“In 1983, 25 field trials were registered.
“Conclusions: The purpose of these joint field trials, is
to determine which climatic factors have the greatest impact
on the growth and development of soybeans in the northern
latitudes. This aim will be attained with the use of multiple
regression analysis. The results of these experiments will be
useful to the plant breeder when seeking a growth type best
fit to the climatic conditions.
“I would like to take this opportunity to thank the
participants of the Joint Field Trial for their efforts. Already
after one year, we have many results, and we are looking
ahead with optimism.” Address: Swiss Federal Inst. of
Technology (ETH), Crop Science Dep., CH-8307 EschikonLindau, Switzerland.
2617. Soya Foods (ASA, Europe). 1984. Effect of soybean
varieties on tofu quality. No. 2. p. 3-4. July.
• Summary: In the midwestern USA, Prize and Vinton are
the preferred soybean varieties for making tofu. Cole is also
recommended.
2618. Soyanews (Sri Lanka). 1984. Vegetable types (Photo
caption). 6(11):1. July.
• Summary: A photo shows a man walking in a dense
stand of knee-high soyabeans. The caption reads: “The

Horticultural Division of the Department of Agriculture is
trying out some lines of soyabeans which can be harvested
in their immature stage for consumption as a vegetable–like
green peas. The seeds, which have been given by the Asian
Vegetable Research Centre, are now on trial at Gannoruwa.
These varieties are large-seeded and contain 2 to 3 seeds in
a pod (see insert [which shows many pods growing densely
on a vine]). Among the varieties being tried out are two from
Japan–Fulbasket and Hakucho. The others are from Taiwan
and include Honjaku, Disoy, Vesoy-4, BPI-4 and PI 85590.”
2619. Epp, Peter H. 1984. Growers’ interest in supplying
export markets. In: Ontario Ministry of Agriculture and
Food, Market Development Branch. 1984. Workshop on
Export Markets for Ontario Soybeans: Edited Proceedings.
45 p. See p. 42-45. Held 5 Sept. 1984 at Wheels Motor Inn,
Chatham, ONT, Canada. 28 cm.
• Summary: In 1954 Ontario soybean growers began to
seek export markets when the Ontario Soybean Growers’
Marketing Board organized the first export of Canadian
soybeans to the United Kingdom.
In the late 1960s, samples of Canadian soybeans were
forwarded to Pacific Rim countries to try to determine
whether Canadian varieties were acceptable to the tofu and
miso markets of those countries.
The replies indicated that Japanese food manufacturers
preferred U.S. varieties such as Kanrich, Amsoy, Corsoy,
Ohio, and I.O.M. (Indiana, Ohio, Michigan) soybeans.
In 1970 an export promotion booklet titled “Cansoy”
was introduced to 52 foreign countries promoting the story
of Canadian soybeans.
“Ontario soybean samples continued to be forwarded
annually but received no support or interest until the spring
of 1972. At that time the C. Itoh people in Toronto indicated
the Harwood variety, produced by the Harrow Research
Station, possessed qualities favorable to the manufacture of
tofu and miso. C. Itoh was willing to purchase a shipment
of 750 tons for further testing by some of their customers.
The soybean board made several important decisions: (1) To
include a letter with the soybeans from the Canadian Grain
Commission stating that the shipment consisted of 85-90%
Harwood variety soybeans. In other words, the identity of the
Harwood variety had been preserved or maintained, and not
mixed with other varieties. This marks the start of Canada’s
identity preserved (IP) program and a strong commitment
to providing the soybean characteristics that Asian food
products wanted. (2) To pay $6,920 of the total freight and
stevedoring costs to Japan.
In Feb. 1982 the OSGMB sponsored its first export
mission to Asia–to Japan, South Korea, Hong Kong,
Singapore, and Malaysia.
Since the Harwood variety, Dr. Buzzel of the Harrow
Research Station has devoted a great deal of time breeding
soybean varieties suitable for the edible market. Address:
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Chairman, Ontario Soya-Bean Growers’ Marketing Board,
Chatham, ONT, Canada.
2620. Shurtleff, William; Aoyagi, Akiko. 1984. How to
grow soybeans in your home garden. Soyfoods Center, P.O.
Box 234, Lafayette, CA 94549. 7 p. Oct. 15. Unpublished
typescript. [3 ref]
• Summary: Contents: Introduction. Growth requirements:
Latitude and climate, soil conditions. Selecting seed:
Photoperiod sensitivity, maturity groups, vegetable versus
field soybeans, sources of seed, how much seed to use.
Inoculation. Soil preparation and planting: Planting date,
soil preparation, row and seed spacing. Crop management.
Protection. Harvesting. Drying and storing the soybeans.
Saving seed. Putting the garden to bed. Bibliography.
“This spring, why not plant some soybeans in your
home garden or (biointensive) mini-farm? Although most
soybeans in America are grown on huge farms, they are very
easy to grow on small plots, and the rewards, especially in
delicious green vegetable soybeans, are well worth the effort.
“Nationwide surveys in 1980 showed that from 4347% of American households had a vegetable garden, and
the percentage is steadily increasing as people discover that
gardening is a wonderful way to save money, get closer to
Mother Nature, exercise, and relax; some now call gardening
‘horticultural therapy.’ A garden can give you delicious
food at its peak of freshness, flavor, and nutritive value,
free of chemical fertilizers, pesticides, and herbicides, and
at very low cost. Moreover, a home garden helps us all to
conserve energy in at least three ways: (1) the gardener’s
labor is substituted for gasoline in farm machinery; (2)
fertilizer from a compost pile can replace energy-intensive
chemical fertilizers and save the gas used by the garbage
man; and (3) it eliminates the huge amounts of energy used
in transporting, processing, packaging, and storing the food,
then going to market to pick it up in your car.
“Growth Requirements. An extremely hardy crop,
soybeans will grow well in most parts of North America on
nearly all types of soil, wherever corn grows well.
“Latitude and Climate. Most soybeans in North America
are grown in the Corn Belt or northern Cotton Belt, along
the Mississippi River at 35-45 degrees north latitude (Fig.
1). The states with the greatest production are Iowa, Illinois,
Minnesota, Indiana, Ohio, and Missouri. However soybeans
grow well wherever corn does, in virtually any temperate
climate with a fairly humid, warm summer. They thrive well
up in Canada (Ontario is the major producing province) and
down into the Deep South along the Gulf of Mexico. In some
areas such as Arizona, New Mexico, and parts of California,
where there is very hot weather while the pods are forming,
the plants grow well but the seeds remain very small.
Likewise at high altitudes where the nights are cool the seeds
often fail to mature. Fortunately soybeans are quite resistant
to frost, drought, and excessive moisture.

“Some varieties of soybeans do very well in the tropics
and semitropics. Since 1973 INTSOY, the International
Soybean Program at the University of Illinois, has developed
improved varieties that give excellent yields in such areas.
This has led to rapid increases in soybean production in
countries such as India, Egypt, and Sri Lanka.
“Soil Conditions. Soybeans grow best in well-drained
fertile loams or sandy loams, the same soil preferred by corn.
The ideal soil pH is 6.5 to 6.8.
“Selecting Seed. Much of the success in growing
soybeans in a garden depends on selecting the right variety
of seed.
“Photoperiod Sensitivity. Soybeans have one important
characteristic that distinguishes them from many other beans:
a built-in time clock. The plant gets its signals for flowering
not from the air temperature but from the length of the day
(actually, the length of the night) or, as agronomists and
botanists say, the photoperiod. Long days (short nights)
delay flowering; short days (long nights) speed up flowering.
During midsummer, when most soybeans flower, the days
are longer the farther you move away from the equator. For
example, on June 22, the day length at the equator (which
is constant year-round) is 12 hours and 48 minutes, while
in Minneapolis, Minnesota it is 15 hours and 37 minutes.
Because of their sensitivity to the photoperiod, most soybean
varieties will only produce a good crop in a band no wider
than 150 miles from north to south. North of this band the
variety will flower and mature later than is desirable; south
of it, earlier.
“Maturity Groups. Seed soybeans are classified into
various maturity groups based on the number of days
required for the plant to mature. In North America there are
ten such groups, each corresponding approximately to one
of the horizontal bands shown in Figure 7.3. Varieties in
the 00, 0, and I maturity groups, adapted to northernmost
production areas, are called early, early maturing, or short
season varieties; they mature in 80-90 days? to suit the short
growing season and the delay in flowering caused by the
long days. They will flower in almost continuous daylight.
Varieties in maturity groups III through V are intermediate
varieties that mature in 90-100 days? And varieties in groups
VI through VIII, the late maturing varieties adapted to
southern warm climates, take 100-150 days to mature. There
are more than 100 varieties of soybeans currently available in
North America and new improved varieties that give higher
yields (or higher protein yields), are more resistant to insects
and disease, and less sensitive to photoperiod limitations are
constantly being developed by private plant breeders and
agricultural colleges. Each variety belongs to one maturity
group. All varieties are bush beans, not pole beans.
“Vegetable versus Field Soybeans. When ordering
soybeans you should specify whether you want the largeseeded vegetable-type (also called edible- or garden-type)
beans or the smaller field-type beans. Vegetable-type
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soybeans are recommended for home gardens; they are best
for green vegetable soybeans, easier to cook and shell, and
better flavored. Present popular varieties (with the number
of days required to produce green vegetable soybeans and
the number required to yield mature dry soybeans shown in
parentheses) include: Prize (85/115), Kim, Kanrich (60/90),
and Giant Green. Popular field beans that are good for tofu,
soymilk, tempeh, etc. include: Amsoy (70/100), Corsoy,
Fiskeby V? (68/69). Two black-seeded soybeans are Panther
(85/115), and Oriental (70/100).
“Sources of Seed. Probably the easiest way to obtain
the right soybean variety for your garden is to contact
one of the following national mail-order seed companies
in the USA: W. Atlee Burpee Co., Warminster, PA 18974
Kitazawa Seed Co., 356 W. Taylor St., San Jose, CA 95110
Johnny’s Selected Seeds, Albion, ME 04910. For northern
latitudes. When you order be sure to tell them where you
live, Whether you want vegetable-type or field-type beans,
and ask for inoculum for the beans (see below). If you use
stored seed, be sure it is not more than one year old, lest it
fail to germinate well. Properly stored, certified seeds give
assurance of quality. For more information on seeds, contact
your local county agricultural agent, extension service, or
college.
“How Much Seed to Use. One pound of seed (600900 soybeans) will plant about 150 feet of garden rows,
yielding 20-25 pounds of shelled green vegetable soybeans;
this should be enough to feed a family of four. Typically 90
pounds (range 50-150 pounds) of soybeans will plant one
acre; the bigger each seed and the narrower the rows, the
more pounds of seed per acre are needed.
“Inoculation. For soybean plants to produce large yields
of soybeans with a high protein content, it is important
that they have proper strains of nitrogen-fixing Rhizobium
japonicum bacteria living in their root nodules. The soybean
rhizobia are not native to most soils. So unless your plot has
grown a good crop of well-nodulated soybeans within the
past 3-5 years and thus contains enough of these bacteria,
you should inoculate your seed before it is planted with
a commercial powdered inoculum or with soil from a
plot that has recently grown well-nodulated soybeans. A
majority of farmers inoculate their seeds year after year, but
many gardeners inoculate only once. The soybean rhizobia
inoculum can be purchased from most seed dealers at the
same time you buy your seed beans;” (Continued). Address:
Lafayette, California.
2621. Shurtleff, William; Aoyagi, Akiko. 1984. History of
soybeans in North Carolina. Soyfoods Center, P.O. Box 234,
Lafayette, CA 94549. 16 p. Oct. 20. Unpublished typescript.
Available online at www.soyinfocenter.com.
• Summary: www.soyinfocenter.com/HSS/north_carolina.
php
A comprehensive history of the subject. Contents:

Introduction: First state to grow soybeans and crush them on
a commercial scale, leading producer from early 1900’s until
1924, geography of state. The early years: (1880’s-1899):
Legendary early introductions (Williams 1870, Hollowell
1880), earliest documented introduction (Dabney 1881), not
first in U.S. to grow soybeans, earliest publication (Dabney
1882), comparison with cowpeas, McCarthy’s 1890 article,
first food uses, recipe for soy, different names used for
soybeans, widely grown by mid-1890’s, 3 earliest varieties.
1900-1909: Start of soybeans’ importance, some research in
1903, Tokyo and Haberlandt varieties introduced in 1907,
first production statistics in 1909 showed 12,000 acres of
soybeans. 1910-1919: very active period due to crushing,
Fred P. Latham of Belhaven, North Carolina, growing
soybeans by about 1910, work with William Morse, Morse a
NC soybean pioneer even though he worked in Washington,
DC, and Beltsville, Maryland, summary of crushing, life of
C.B. Williams (important figure in promoting the growing
and crushing of soybeans), publications, first USDA soybean
statistics in 1917 showed NC by far the top U.S. producer,
effect of boll weevil, pioneering pathology work, early
insect research. 1920-1929: Continuation of pathology work,
publications, 54.6% of U.S. production in 1920, lead retained
until passed by Illinois in 1924, reasons for decline. 1930
to 1980’s: Acreage and production grew rapidly from early
1930’s, soybean breeding program initiated in 1942, interest
in history of its soybean crop, soybean festivals held in 1982
and 1983. Address: Lafayette, California. Phone: 415-2832991.
2622. Taira, Harue; Sunada, Kiyoshi; Sasaki, Koichi. 1984.
Kokusan daizu no hinshitsu. VII. Hokkaidô-san kurodaizu
no hinshitsu, seibun sosei to kakô tekisei [Quality of soybean
seeds grown in Japan. VII. Chemical composition and
suitability for preparation of cooked beans of black soybean
varieties grown in Hokkaido]. Shokuhin Sogo Kenkyujo
Kenkyu Hokoku (Report of the National Food Research
Institute) No. 45. p. 63-69. Oct. [8 ref. Jap; eng]
• Summary: The two black soybean varieties grown in
Hokkaido were Chuseihikarikuro [Chusei-hikari-kuro =
medium bright black] and Tokachikuro [Tokachi-kuro =
Tokachi black]; the latter was bred in 1984 at the Hokkaido
Prefectural Tokachi Agricultural Experiment Station.
Tokachikuro, by comparison, showed a significantly large
number of cracked seeds, a lower protein content, and a
higher oil content. However no differences between the
two were observed in their suitability for the preparation of
cooked soybeans. In sensory tests for commercial products,
Tokachikuro was characterized by large seed size, good taste,
and a tendency to change color during cooking. Address: 1.
National Food Research Inst. (Shokuhin Sogo Kenkyujo),
Kannon-dai 2-1-2, Yatabe-machi, Tsukuba-gun, Ibaraki-ken
305, Japan; 2. Hokkaido Prefectural Central Agric. Exp.
Station, Naganuma, Hokkaido 069-13; 3. Prefectural Tokachi
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Agric. Exp. Station, Memuro, Hokkaido 082.
2623. Hartwig, Edgar E. 1984. Re: History of soybeans in
North Carolina draft. Letter to William Shurtleff at Soyfoods
Center, Dec. 3. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Mr. Shurtleff: I am returning the draft
of the chapter covering early history of soybeans in North
Carolina with some comments on the copy and will make a
few more comments.
“I do not believe that there was a decline in interest
in soybeans in North Carolina, but rather that there was
increased interest and development in the central area of
the U.S. The development of soybeans in the Illinois, Iowa,
Indiana area can be related in part to the introduction of
soybean varieties from northeast China which were well
suited for production in that area. After 1932, corn acreage
was reduced through acreage controls, and thus making
land available for another crop. Also, a shift from animal
agriculture to mechanized farming made land that was used
to produce oats to feed horses available for other crops. The
shift to tractors was not as rapid in North Carolina as in the
northcentral area.
“In some of our discussions as to the origin of soybean
production in North Carolina, it seemed quite logical that
soybeans could have been brought in ships from Japan
after Admiral Perry opened the ports of Japan in 1854. The
variety Mammoth Yellow, which was one of major varieties
grown in North Carolina in the early years, represents a
type of soybean from Japan rather than from China. There
are no records of an early introduction of a soybean type
similar to Mammoth Yellow. Thus, it seemed very likely that
in this early trading, a ship from Japan could have docked
at Norfolk and had soybeans left over that may have been
brought for use as food on the voyage. This would have
provided a soybean adapted to the area of southeastern
Virginia and northeastern North Carolina that could have
stimulated production. Production in an area cannot
get started without a variety reasonably well suited for
production in the area.
“With regard to Herbert Johnson, he was hired as a
USDA employee to work in cooperation with the North
Carolina Agricultural Experiment Station when I transferred
from North Carolina to Stoneville, Mississippi. He was at
North Carolina from August, 1948 to the fall of 1953 when
he transferred to Beltsville to become investigations leader
for soybean research in the U.S.
“Sincerely,...” Address: Research Agronomist, Soybean
Production Research, P.O. Box 196, Stoneville, Mississippi
38776.
2624. Hymowitz, Theodore. 1984. Dorsett-Morse soybean
collection trip to East Asia: 50 year retrospective. Economic
Botany 38(4):378-88. Dec. [38 ref]
• Summary: Contents: Introduction. The plant explorers–

Dorsett and Morse (a biographical sketch of each member
of the expedition. Palemon Howard Dorsett, a veteran plant
explorer and senior member of the team, was age 67 at the
time of the trip to East Asia. Dorsett’s son, Jim, who had
accompanied him on a plant exploration trip to Asia during
1924-1926, died of tuberculosis on 8 Oct. 1927. Dorsett’s
daughter-in-law, Ruth B. Dorsett, accompanied him on the
Dorsett-Morse expedition. William Joseph Morse was the
junior member of the team and the specialist in soybeans–age
45 when the team left for East Asia. He was accompanied by
his wife, Edna, and their daughter, Margaret).
Oriental Agricultural Exploration Trip (gives all
key dates, places, and events on the trip). Dorsett-Morse
collection. Soybean collection (a detailed discussion,
including history and varieties): “This paper is devoted to
the analysis of the 4,451 soybean (Glycine max) accessions
collected by P.H. Dorsett and W.J. Morse during their plant
exploration trip to east Asia 1929-1931. Until about 1950
the collection was used primarily for the development
of vegetable type soybean cultivars. During this period
many of the accessions were lost. Today only 945 of
the original 4,451 accessions are available in the United
States soybean germplasm collection. From the 1950s to
the 1980s, as soybean production increased in the United
States, so did plant pathogen problems. The Dorsett-Morse
soybean accessions have been extremely valuable to plant
pathologists and breeders as sources of resistance to certain
pathogens. Individual genotypes in the collection have been
used for genetic studies on morphological, physiological and
biochemical traits. Due to the development and distribution
of higher-yielding soybean cultivars, farmers in East Asia are
no longer growing lower-yielding landraces. Although these
landraces are now extinct in east Asia, many were collected
by Dorsett and Morse and are preserved in the United States
soybean collection. Over the years, the Dorsett-Morse
collection has increased in value and will be as useful to
soybean scientists in the future as it has been in its first 50
years of existence.”
“According to Piper and Morse (1923) no more than
8 soybean cultivars were grown in the United States prior
to 1898. In 1898, the Office of Foreign Seed and Plant
Introduction was established within the United States
Department of Agriculture (USDA) to centralize introduction
activities. Introduced plants were assigned permanent
numbers under the Plant Introduction (P.I.) designation
system. The first soybean listed in the P.I. system was P.I.
480 from South Ussurie, Siberia. The seeds were received
from Professor N.E. Hansen in March, 1898 (Cook, 1898).
“Between 1898 and 1928, approximately 3,000
accessions of soybeans were introduced into the United
States from China, Japan, Korea and India (Bernard, 1983).
The collections were made principally by P.H. Dorsett, F.N.
Meyer, and C.V. Piper. In the mid-1920s it was apparent to
the USDA that the soybean was becoming a major American
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crop. Funds were allocated to send 2 plant scientists on
a major expedition to Japan, Korea and northeast China,
primarily to collect soybean germplasm and also to collect
seed and propagating material of other crops of interest.”
“Dorsett-Morse Collection: Dorsett and Morse sent back
to Washington, DC, approximately 9,000 accessions of seed
and propagating material (Ryerson, 1930). About half the
accessions collected were soybeans (Table 1); the other half
consisted of representatives from 230 genera. Individually
or jointly, Dorsett and Morse collected germplasm from fruit
and vegetable markets, food and flower shows, experiment
stations, botanical gardens, seed companies, farms, factories
making soybean and other food products, processing plants,
and from the wild. In certain instances they contacted
individuals to make collections of specific indigenous plants.
In addition, they pressed 814 herbarium specimens, mostly
5 sheets each. They also brought back boxes containing
butterfly, moth, wasp, spider and ant specimens.
“The explorers returned with 3,350 black-and-white still
pictures, 6,700 ft of standard black-and-white motion picture
negative and 2,400 ft of colored motion picture negative.
Lastly, they brought back 210 publications, 341 different
soybean food products and 236 bamboo-made articles
(Dorsett and Morse, 1928-1931).”
“The Dorsett-Morse collection trip cost approximately
$25,000. Even with today’s inflated dollars the benefits
gained by United States soybean farmers, processors, and
consumers greatly exceed the original collection cost.”
Talk with Ted Hymowitz. 1998. June 15. In fact, the
value to American farmers of one soybean introduced by
this expedition, P.I. 88788, which is a source of resistance
to soybean-cyst nematode (SCN) races 3 and 4, is greater
than the cost of the entire expedition–several times over.
Interestingly, it was not until the late 1980s and 1990s, some
60 years after the expedition, that the resistance contained
in this one soybean began to be utilized by U.S. soybean
breeders. This is a good example of the importance of
collecting and preserving germplasm, whose value may not
be known until many years later.
Tables show: (1) Soybean accessions introduced into
U.S. by Dorsett and Morse and currently available in the
U.S. soybean collection: 1929–366 in original collection
/ 126 currently available. 1930–2,261 / 554. 1931–424 /
206. 1932–1,400 / 59. Total–4,451 / 945 (=21.2% currently
available).
Table 2. 41 of their soybean introductions that by
simple selection became cultivars in the USA and Canada,
with P.I. number, place of origin, and Maturity Group:
Cultivar names: Agate, Aoda, Arisoy, Bansei, Bansei
(Ames), Cherokee, Chusei, Delsoy, Emperor, Etum, Fuji,
Goku, Green and Black, Hakote, Hidatsa, Higan, Hokkaido,
Imperial, Jackson, Jefferson, Jogun, Jogun (Ames), Kanro,
Kanum, Kura, Magnolia, Mendota, Nanda, Osaya, Rokusun,
Sac, Sato, Seminole, Shiro, Sioux, Sousei, Tastee, Toku,

Waseda, Willomi, Wolverine.
Table 3. Eight “vegetable-type soybean cultivars
developed in the U.S. by hybridization and selection from
germplasm introduced by Dorsett and Morse:” Disoy,
Kanrich, Magna, Perry, Prize, Shore, Verde, and Yelnanda.
Table 4. Selected soybean introductions by Dorsett
and Morse with resistance to certain pathogens: Column 1,
organism (Fungal, bacterial, viral, and nematode pathogens).
Col. 2, Disease. Col. 3, Source of resistance (PI numbers).
Table 5. Introductions by Dorsett and Morse listed in
the soybean genetic type collection: Column 1, lines (11).
Col. 2, P.I. number. Col. Description (Narrow leaflet, dense
pubescence, black pod, etc.).
Note 1. This is the earliest English-language document
seen (Oct. 2013) that uses the term “landraces” (or
“landrace,” spelled as one word) to refer to indigenous
soybean varieties. Note 2. Before writing this article, Ted
read the 17-volume log of the Dorsett-Morse Expedition, first
for 2 days at the American Soybean Association headquarters
in St. Louis, Missouri, and then using a microfilm of the log
sent by ASA. Then he went through the published USDA
Plant Inventory volumes compiled by the Office / Division
of Foreign Plant Introduction. Finally he compared the
latter list with the names and SPI numbers of varieties in the
USDA germplasm collection. Address: Crop Evolution Lab.,
Dep. of Agronomy, Univ. of Illinois at Urbana-Champaign,
Urbana, IL 61801.
2625. Magdoub, M.N.I.; Shehata, A.E.; El-Samragy, Y.A.;
Mohammad, N.H.; Hofi, A.A. 1984. Gross composition
of some soybean varieties and the extracted milk. Annals
of Agricultural Science (Ain Shams University, Cairo)
29(2):763-78. [26 ref. Eng; ara]*
• Summary: The nutritional composition of 6 varieties of
soybeans (Harosoy, Clark, Clark 63, Green, Williams, Dare)
was analyzed. Green had the highest protein content (42.85%
whole and 50.04% dehulled) and the lowest oil content
(16.13% and 15.50%) and carbohydrate content (14.19%
and not given). Therefore Green was chosen for soymilk
production. The following were studied further: Effects of
various heat treatments on soybean trypsin inhibitor, soybean
protein fractions, amino acid and oil profiles. Address: Food
Science Dep., Ain Shams Univ., Cairo, Egypt.
2626. Hrustic, M.; Belic, B.; Jockovic, Dj. 1985. Inheritance
of harvest index, protein and oil content in soybean.
Eurosoya No. 3. p. 71-81. April. [6 ref. Eng; eng]
• Summary: “Five soybean varieties, Evans, Calsi, Provar,
Protana and NS-MM, were diallelly crossed in order to
determine mode of inheritance and combining ability for
harvest index and protein and oil contents in soybean grain.
Combining ability was studied in F1 and F2 generations.
“Regarding the inheritance of harvest index, dominance
of the parent with a lower mean value and intermediacy
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were expressed most frequently. Both GCA and SCA were
important for that character. Higher GCA values indicate
the prevalence of additive gene action in the inheritance of
harvest index.
“Dominance, intermediacy, and negative heterosis were
expressed in the inheritance of protein and oil contents. Since
GCA and SCA were equally important in F1 and F2 alike, it
means that both additive and non-additive gene actions were
expressed in the inheritance of the studied characters.”
“Introduction: The soybean keeps gaining importance
in Yugoslavia. Accordingly, intensive breeding programs are
under way, aimed at the development of varieties adapted
to the local agroecological conditions. New varieties should
meet certain requirements not only in respect to yield level
and stability but also grain quality...” Address: Inst. of Field
and Vegetable Crops, Faculty of Agriculture, Novi Sad,
Yugoslavia.
2627. Soldati, A. 1985. Report 1983-84 of the “Working
Group for the Promotion of Soybeans in Northern Europe
and Canada.” Eurosoya No. 3. p. 86-87. April.
• Summary: “As mentioned in Eurosoya No. 2 (1984) the
Working Group for the Promotion of Soybeans in Northern
Europe and Canada was formed in 1981 upon the suggestion
of the FAO–Network on Soybean and the EUCARPIA
[European Association for Research on Plant Breeding]
Section Oil and Protein Crops. Its main objective is to
promote cooperation between scientists interested in the
problem of adaptation of soybeans to cooler and shorter
growing seasons.
“The Joint Field Trial: In order to investigate the
growth and developmental characteristics of the soybean
in suboptimum regions the group organised a Joint Field
Trial in the years 1982-1984. Twenty three scientists were
involved in the program and the results of 75 trials over this
3 years period will be available for the final analysis of the
data. In this final analysis we will try to find the relationship
between climatic conditions and growth and development
of 8 different varieties. In the Joint Field Trial we record
other agronomic values (plant height, lodging, hundred-seedweight, emergence) and of course the final grain yield. As
we can work with small plots (5-10 square meters) only and
the cultural practices are different from location to location,
the record of the absolute yield levels are not comparable. In
Table 1, therefore, the relative value of the yields compared
to a standard cultivar (the yield of Maple Arrow is set = 100
in each experiment) are presented. The yield levels were
very high in 1982 and 1983 in various locations of central
Europe (Switzerland, Federal Republic of Germany). Such
high yields are unusual for these countries. The preliminary
results of 1984 (the evaluation was not yet finished at the
time of publication of this report) show that the yields are
significantly lower than in previous years.
“Future activities of the Group: The second meeting

of the Working Group was organised by the CETIOM
(Centre Technique Interprofessionnel des Oléagineux
Métropolitains) in Paris, France, 26-28 September 1984. Due
to the excellent organisation it was possible to cover all the
topics scheduled. On the first day, we discussed the general
problems of adaptation of soybeans to cooler regions. This
part of the meeting was open also to private breeders who
are interested in the topic. The second day was reserved for
visiting experimental sites in the region of Paris and the third
day was devoted to the discussion and preparation of the new
joint program.
“Since all participants are interested in continuing
collaboration and especially in finding new cultivars which
are adapted to our growing conditions, we decided to
continue the Joint Field Trial. Breeding programs in Canada,
USA and Europe have already lead to the release of new
varieties and the group expect this trend to continue. The
continuation of the Joint Field Trial with new varieties
(standard cultivars = Fiskeby V, McCall, Maple Arrow and
Evans) for at least two more years, should provide us with
more information on the problem of adaptation and should
allow for the evaluation of the progress made by breeding.
After this period we should consider the possibility of
introducing a variety test for early material and continuing
the activity of the working group on more fundamental
research work. At this time it might also be useful to organise
variety testing for subregions.
“Conclusion: There is a lot of work being done on
adaptation of soybeans to cooler regions (Canada, USA and
Europe) and it is encouraging to see the extent of cooperation
by all participants. We hope that this will continue in the
future.
“After what we have seen in the fields in France and
other breeding programs (Canada), we believe that, in the
future, soybean can be grown in cooler regions having
sufficient economic interest.” Address: Swiss Federal Inst. of
Technology (ETH), Crop Science Dep., CH-8307 EschikonLindau, Switzerland.
2628. Szyrmer, Jerzy; Boros, Lech. 1985. Investigation on
soybean mutagenesis (supported by Project IAEA No. 2660
RB). Eurosoya No. 3. p. 35-37. April. [4 ref. Eng]
• Summary: “In soybean breeding for Polish climatic
conditions the main direction is early ripening due to a
short growing season and tolerance for temperature often on
biological minimum level during germination, emergence
and flowering stage. Among varieties and soybean forms
from the collection assembled by Soybean Laboratory, forms
with a duration of vegetation period fitting to our conditions
constitute not numerous group. Here we can find mainly the
Swedish materials (Holmberg’s breeding) such as Fiskeby V,
Träff, Bravalla as well as home materials and breeding lines
in pedigree of which one of cultivar or Swedish breeding
form is an early parent (Szyrmer, Federowska 1980). It
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concerns presently the best Polish variety Progres as well.
“Limited number of early forms being in our disposal in
recombination breeding and possibility of obtaining mutants
with shortened vegetation period (Zacharias 1967, Kawai
1970) made us to undertake works of mutation breeding with
main direction into shortening of vegetation period.
“This material present results of work four years 19821983 fulfilled project IAEA Nº 2660/ RB.
“Results of 1981 are covered by the report and
publication IAEA-TECDOK-2600, 1982.”
Tables show: (1) “Duration of main developmental
stages for mutants and chosen soybean cultivars (Radzikow
1982-83).” Named cultivars: Fiskeby V, Progres, Ajuma.
(2) “Vegetation period and seed yield, for mutants and
chosen soybean cultivars (Radzikow 1982-83).” Named
cultivars: Fiskeby V, Progres, Ajuma.
(3) “M2 populations size and number of early maturing
selections (Radzikow 1982).” Named cultivars: Maple
Arrow.
(4) “Number of tested M3 lines and obtained macromutants (Radzikow 1983).” Named M3: Maple Arrow.
(5) “Plant productivity variation, in control and M3 lines
of two soybean forms (Radzikow 1983).” Maple Arrow is
mentioned. Address: Plant Breeding and Acclimatization
Inst., Radzikow, 05-870 Blonie, Poland.
2629. Bray, Franco. 1985. Un gelato vegetale a base di soia
[Vegetable ice cream based on soya]. Industrie Alimentari
24(228):513-15. June. [12 ref. Ita]
• Summary: Discusses methods and procedures for making
a bland tasting tofu for use in Tofutti, a non-dairy ice cream
made in the USA. Tables compare the chemical composition
of cow’s milk and soymilk, the dry okara (residuo secco)
from Amsoy, Vinton, and Weber soybean varieties as a
function of the extraction method, and the amino acid
composition of soy protein and milk proteins.
Note 1. This is the earliest Italian-language document
seen (Sept. 2013) that mentions soy ice cream, which it calls
Une gelato vegetale a base di soia.
Note 2. This is the earliest Italian-language document
seen (June 2013) that mentions okara, which it calls Il
residuo secco and materiale insolubile. Address: Via Crimea
21, 20147 Milan, Italy.
2630. Farmakalidis, Efi; Murphy, Patricia A. 1985. Isolation
of 6”-O-acetylgenistin and 6”O-acetyldaidzin from toasted
defatted soyflakes. J. of Agricultural and Food Chemistry
33(3):385-89. May/June. [22 ref]
• Summary: These two isoflavones were isolated and
purified from toasted, defatted soyflakes. The flakes
contained 88 parts per million (ppm) of 6”-O-acetylgenistin
and 52 ppm of 6”-acetyldaidzin. Details of the extraction
method are given. Acetone with 0.1N HCl (hydrochloric
acid) was found superior to 80% methanol for extraction of

these compounds.
Discusses: Soybeans (Amsoy 71-1982, Vinton 81-1982,
Strayer, Weber), daidzein, genistein. Address: Dep. of Food
Technology, Iowa State Univ., Ames, Iowa 50011.
2631. Daily Leader (Stuttgart, Arkansas). 1985. Founder’s
foresight reflected in company’s success. Oct. 2. p. 3B, 3C.
Insert.
• Summary: “Jacob Hartz Sr.’s dream of a good future for
soybeans on the Grand Prairie has been realized over the past
six decades, and work is continuing to make the soybean’s
future even brighter.”
Jacob Hartz and A.R. Thorell were partners in an
International Harvester dealership in Stuttgart in 1924, when
they became interested in the soybean. “Rice yields had been
falling as nitrogen was depleted from the Grand Prairie soil,
and Hartz recognized that the use of soybeans as a rotation
crop would help replenish the nitrogen level.”
“Hartz bought 10 pounds of Laredo beans from a
producer in Illinois, and small amounts were distributed to
various local farmers. The farmers who planted the beans
saw an increase in their next rice yields.
“Within a year after the first soybean crop was grown in
Arkansas in 1926, Hartz had built the first small seed cleaner
in the state and was aggressively promoting soybeans not
only in Arkansas, but in Alabama, Mississippi and Louisiana
as well.”
By the early 1930s, soybeans had become such a big
part of the Hartz-Thorell business that they had to rent a
building at First and College to house their soybean seed
growing operation. The operation continued to grow, and in
1935 a seed cleaning and processing plant was built for the
Seed Department of Hartz-Thorell Supply Co.
“Monsanto Company, a multinational company,
acquired Hartz Seed Co. in April 1983. Hartz is now part of
Monsanto’s HybriTech Seed International subsidiary.”
Below the article is a large ad by the Stuttgart Co-op
Buyers Association titled “Congratulations Jacob Hartz Seed
Co., Inc.”
2632. Merrimax: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1986. Seed color:
Yellow (glossy), hilum buff.
• Summary: Sources: New Hampshire Agric. Exp. Station.
1986. “Notice of release of a new soybean cultivar–
Merrimax.” Durham, New Hampshire. 1 p. Jan. “’Merrimax’
is the result of a breeding program begun in 1976 to develop
a soybean cultivar for use as a green vegetable adapted to
the northeast region. It is descended from a cross between
cultivars ‘Prize’ and ‘A100.’” The mature rounded seed
is a glossy yellow with a buff hilum. 100 seeds weigh 24
grams on average. A limited quantity of seeds is available
from the originator, Dr. Yun-tzu Kiang [a Chinese-American
horticulturist].
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Bernard, Richard L.; Nelson, R.J. 1992. “Origins and
pedigrees of public soybean varieties in the United States
and Canada: 1987 to 1991–(1) Additions to Table 6; (2)
Corrections and additional information; (3) Additions to
Table 9; (4) Table updating USDA Soybean Germplasm
Collection.” USDA Technical Bulletin No. 1746. 11 p. July.
See Additions to Table 6. Variety: Merrimax. Maturity group:
0. Pedigree: Prize x A100; A100 was a rogue in Capital. Prior
designation:–. Year released or licensed: 1986. Developer:
New Hampshire AES (Agric. Exp. Station). Address: USA.
2633. New Hampshire Agric. Exp. Station. 1986. Notice of
release of a new soybean cultivar–Merrimax. Durham, New
Hampshire. 1 p. Jan. Unpublished manuscript.
• Summary: “’Merrimax’ is the result of a breeding program
begun in 1976 to develop a soybean cultivar of Glycine max
(L.) Merr. as a green vegetable adapted to the Northeast
region. It is descended from a cross between the cultivars
‘Prize’ and ‘A100.’
“In the Durham area the plump, green pods are ready for
picking around mid-August (about 75 days from planting)
and can be picked for another ten days or so. Sensory
evaluations were made on the steamed, frozen beans by an
independent research organization [Rodale Research Center].
In comparison to five other cultivars, ‘Merrimax received
highest scores in overall likeability, appearance, flavor, and
aftertaste. The panelists described it as being glossy and a
nice shade of green, without an obvious hilum, delicious,
sweet, nutty, buttery and mild flavored, easy to chew, slightly
crunchy, soft but not mushy or pasty.’
“’Merrimax’ matures its relatively large dry beans
around late September in Durham. Its four-year average
yield at this location at this location was 43 bushels per acre.
The plant is about 28 inches tall with purple flowers, gray
pubescence, and tan pods. The mature, rounded seed is a
glossy yellow with a buff hilum. Pods contain 3 seeds with
an average weight of 24 grams per 100 seeds.
“A limited quantity of seeds is available from the
originator, Dr. Yun-Tzu Kiang [a Chinese-American
horticulturist], Department of Plant Science, University of
New Hampshire, Durham, NH 03824.”
Note: This is the earliest document seen (June 2013) that
mentions the soybean variety Merrimax. Address: Durham,
New Hampshire.
2634. Pique, G.G. 1986. Omega-3: The fish oil factors.
Natural food sources and health effects. Omega-3 Project,
Inc., 10615-G Tierrasanta Blvd., San Diego, CA 92124. xii +
163 p. + A-H. May. Introduction by Wayne I. Newton, M.D.
Illust. Index. 21 cm. [138* ref]
• Summary: Contents: Part I. 1. The Eskimo connection. 2.
The [fish] oil crisis of 1985. 3. Omega-3 diet pioneers. 4.
Fats, oils, and kindred chemicals. 5. Human stress chemicals.
6. In search of an aspirin substitute. 7. Prostaglandins and

health. 8. Natural vegetable sources of Omega-3. 9. Sensible
approach to Omega-3 diets. 10. Historical perspective. Part
II. Reference.
In humans, the ratio of linoleic to linolenic acid (i.e. of
Omega 6 to Omega 3 fatty acids) is optimally maintained
at between 3 and 6 for proper nervous tissue development.
But because of the virtual invasion of food products rich
in “polyunsaturates,” which have a very high ratio since
they contain very little linolenic acid, practically nobody
in America maintains this ratio. Natural (unrefined,
unhydrogenated) soybean oil has a ratio of 7 and only 1
ounce is required to obtain 2-3 gm of Omega-3 factors.
Some soybean varieties (such as Chiquita) have up to twice
this Omega-3 content. Soy “lecithin” has a ratio of 13, and
1-2 cups are required to get the same amount of Omega-3
factors. “We reiterate that of the widely-available cooking
oils, only natural (not hydrogenated) soybean oil and olive
oil, come close to having the suggested proper ratio of
linoleic/linolenic acid. Unfortunately, much of the soybean
oil used in many cooking oils and prepared foods is partially
hydrogenated, a process which destroys most of the linolenic
acid. The reason why food companies partially hydrogenate
the soybean oil is that the linolenic acid can smoke at high
temperatures and develop fishy odors...
“Further, any overcooked oil may break down and
develop suspected mutagen components. We suggest that
rather than buying hydrogenated oils, you buy the natural
ones and do not overcook them. Also do not re-use the frying
oils. Throw them out after one use.
“Until very recently you had to go to the health food
stores and pay premium prices for ‘natural’ soybean
oils. Fortunately for our pocketbooks, some major food
companies have already ‘seen the light’ and have started
to market natural soybean oil products through your local
supermarket... If you must do a lot of frying it is probably
healthier to stick to olive oil.” Address: San Diego,
California.
2635. Anstey, T.H. 1986. One hundred harvests: Research
Branch, Agriculture Canada, 1886-1986. Research Branch,
Agriculture Canada, Historical Series No. 27. xvi + 432 p.
See p. 228-30. [6 ref]
• Summary: “William Saunders first planted soja [sic] bean
on the Central Experimental Farm in 1897. Because all
available varieties were long-seasoned and would not mature
sufficiently to produce ripe seed, the soybean was harvested
as hay when pods were about half filled. As recently as
the late 1930s no variety was available that would reliably
mature seed when grown in Canada...
“The first effort to improve soybean for Canadian
conditions was in 1923 when F. Dimmock organized
extensive variety trials at Harrow. He transferred to the
Forage Crops Division, Ottawa, in 1927 but continued
to manage the Harrow soybean trials until C.W. Owen
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was appointed in 1929. Dimmock inaugurated a selection
program within the Manchu variety to find earlier maturing
varieties for southwestern Ontario. The first selection, A.K.
(Harrow), was released in 1931. It was not until 1943,
however, that Harosoy was released from the crossbreeding
program started in 1936. The introduction of Harosoy from
the Experimental Station, Harrow, marked the beginning
of the commercial soybean industry in Canada. By 1959
Harosoy was the most important variety in Canada,
occupying about 70,800 ha (75 percent of the soybean) in
Ontario and about 1,620,000 ha (15 percent) in the United
States.
“Dimmock at Ottawa and Owen at Harrow used germ
plasm obtained from Harbin, China, to develop early
varieties. They also freely exchanged parental material
with the University of Minnesota; consequently the three
programs produced similar varieties.
“The objectives of the Harrow and Ottawa programs
were to develop varieties that would mature sufficiently early
for all seed to ripen before harvest (125-130 days) and to
have strong upright branches that held seed pods well above
the ground for ease in harvesting...
“The Ottawa program emphasized production of early
varieties because the growing season in the northern part
of Ontario, Quebec, and Manitoba was about 10 days
shorter than at Harrow. In 1961 L.S. Donovan assumed
responsibility for the Ottawa soybean (and corn) breeding
programs. His objective was to develop varieties of soybean
that would mature in the Ottawa River valley of Quebec
and Ontario and in southern Manitoba. To achieve this goal
he turned to Sweden, which had obtained early maturing,
day-neutral varieties from the Sakalin [sic, Sakhalin]
Islands of northern Japan. By using this new germ plasm
in combination with material from Germany, Donovan
widened the genetic base of his breeding program and made
outstanding progress... From this program came Maple
Arrow (1976), Maple Amber (1981), and Maple Presto
(1982). At the time of introduction, Maple Presto was the
earliest maturing soybean licensed in Canada...
“Recently H.D. Voldeng of the Ottawa Research Station
developed two edible varieties grown specifically for the
Japanese market. To obtain the needed small seeds Voldeng
turned to wild soybean from China, which has black seeds in
small pods...
“In 1978, in cooperation with the Alberta Department
of Agriculture, a soybean breeding program was initiated at
Lethbridge. H.-H. Mündel was appointed to develop varieties
suitable for irrigated lands.” Address: Canada.
2636. Hartwig, Edgar E.; Edwards, Calton J., Jr. 1986.
Evaluation of soybean germplasm: Maturity groups V
through X. Stoneville, Mississippi. 158 p. No index. 28 cm.
• Summary: Contents: Evaluation: Definition of terms and
abbreviations. Maturity Groups: V, VI, VII, VIII, IX, X.

The information in this bulletin appears to be printed from
a computerized database. The following information is
given for each variety within each Maturity Group: Line No.
(sequential numbering from 1 to n). Accession number (or
variety name). Origin (e.g. Dortch Seed Co., ARS [USDA’s
Agricultural Research Service] & Mississippi, Virginia,
China). Year introduced (e.g. 1952). Native name (e.g.
Dunfield X Arksoy, Farmer’s selection, Anwei, Okuro Maru
Daizu). Color: Flower, pubescence, pod wall, seed coat,
hilum. Seed weight (weight of 100 seeds in grams). Growth
type (determinate or indeterminate). Percent (protein and oil;
expressed on a dry matter basis).
Color abbreviations: Flower color: P = purple; Lp
= dilute purple or purple throat; W = white. Pubescence
color: T = tawny; Lt = light tawny; G = gray. Pod color:
Bl = black; Br = brown; Tn = tan. Seed coat color: Y =
yellow; Gn = green; Bl = black; Br = brown; G = gray; Ib =
imperfect black; Bf = buff; Bc = brown with concentric black
markings. Hilum color: same symbols as for seed coat.
“Evaluation for special qualities: The germplasm
collection is routinely evaluated to identify genotypes having
special qualities...” These are indicated by a superscript
number after the Accession No., or on p. 2-4 (when relatively
few varieties are identified as having the special quality).
Twenty special qualities are listed: 1. Resistance to bacterial
pustule Xanthomonas phaseoli (E.F. Sm.) Dows. var. sojensis
(Hedges) Starr & Burkh: CNS. 2. Resistance to race 1 of
Phytophthora megasperma Drechs. f. sp. 3. Resistance to
root-knot nematodes. 4. Resistance to soybean cyst nematode
Heterodera glycines Ichinohe. 5. Resistance to soybean
mosaic virus. 6. Resistance to soybean rust Phakopsora
pachyrhizi Syd. 7. Resistance to downy mildew Peronospora
manshurica (Naum.) Syd. ex Gaum. 8. Resistance to foliarfeeding insects. 9. Tolerance to high salt levels in the soil.
10. Low lipoxygenase 1. 11. Resistance to mung bean yellow
mosaic. 12. Resistance to soybean scab Sphaceloma glycines
Kurata and Kuribayashi. 13. Glabrous character. 14. Wavy
leaf. 15. Green cotyledon. 16. Concentric black over brown
seed coats. 17. Saddle patterns on seed coat. 18. Brachytic
stem type. 19. Delayed flowering under short-day conditions.
20. Sensitivity to the herbicide Basagran.
The following named varieties were tested: Group V (p.
5): Dorman, Dortchsoy 67, Harrel, Hill, Hollybrook, Luthy,
Nansemond, Peking, S-100, Virginia.
Group VI (p. 83): Arksoy, Amredo, Delsoy, Easy Cook
[Easycook], Haberlandt, Hahto, Hayseed, Laredo, Lee,
Mamredo, Magnolia, Ogden, Old Dominion, Pine Dell
Perfection, Ralsoy, Rokusun, Rose Non-pop.
Group VII (p. 109): Charlee, Clemson, CNS, Creole,
Dortchsoy 31, Gatan, Georgian, Jackson, Mammoth Yellow,
Missoy, Monetta, Palmetto, Pocahontas, Pluto, Roanoke,
Tanner, Tarheel Black, Tennessee Non-pop, Tokyo, Volstate,
Woods Yellow.
Group VIII (p. 127): Acadian, Arisoy, Avoyelles,
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Barchet, Biloxi, Cherokee, Delsta, Improved Pelican, J.E.W.
45, Louisiana Green, Majos (from Coker’s), Mamloxi,
Mamotan, Nanda, Nela, Otootan, Seminole, White Biloxi,
Yelnanda (Coker’s), Yelredo (Coker’s).
Group IX (p. 143): None. Group X (p. 151): None.
Address: P.O. Box 196, Stoneville, Mississippi 38776.
2637. Johnston, Robert L., Jr. 1986. Johnny’s selected seeds
(Mail order catalog). Albion, Maine: Johnny’s Selected
Seeds. 96 p. See p. 9-10, 80.
• Summary: Various types and varieties of soybeans are sold.
Yellow soybeans: Maple Arrow (100 days). “Green vegetable
soybeans:” Butterbeans (90 days), Envy (75 days). Black
soybeans: Black Jet (104 days, dry), Panther (120 days, dry).
Soybean inoculants are also sold ($1.10 to treat 8 lb
of seeds, p. 80). As of Nov. 1994 the phone number is 207437-9294. Address: President, JSS, Foss Hill Road, Albion,
Maine 04910. Phone: (207) 437 4301.
2638. Cushman, Deborah. 1987. ISU researcher [Walter
Fehr] is Calvin Klein of designer beans. Des Moines Register
(Iowa). Jan. 14. p. 1T, 10T.
• Summary: New varieties are low in linolenic acid, high in
stearic acid, high in protein (Vinton, for tofu), small seeded
for sprouts, and large seeded for soynuts and miso.
2639. Fehr, W.R. 1987. Breeding methods for cultivar
development. In: J.R. Wilcox, ed. 1987. Soybeans:
Improvement, Production, and Uses. 2nd ed. Madison,
Wisconsin: American Society of Agronomy. xxii + 888 p.
See p. 249-93. Chap. 7. [145 ref]
• Summary: Contents. 1. Objectives of cultivar development:
Seed yield, pest resistance, maturity, lodging resistance,
plant height, seed size, seed quality, protein and oil
quantity and quality, shattering resistance, resistance to
mineral deficiencies and toxicities (e.g. iron deficiency
chlorosis), resistance to herbicide injury. 2. Population
development: Types of populations (two-parent population,
multiple-parent, backcross), hybridization. 3. Inbred line
development: Methods (pedigree, bulk, mass selection,
single seed descent, early generation testing), comparison of
inbreeding methods, number of inbreeding generations. 4.
Inbred line evaluation: Selection before or during replicated
yield tests, replicated tests, resource allocation for yield
evaluation, techniques for plot management (planting, endtrimming, harvest). 5. Breeder seed production: Methods
of purification, timing of breeder seed production. 6.
Commercial use of seed mixtures: Marketing of seed, seed
yield, overcoming deficiencies of high-yielding cultivars,
stability of performance, other considerations.
Concerning seed size: The seed size of widely grown
soybean varieties ranges from about 12-18 gm per 100
seeds. Soybeans weighing less than 10 gm per 100 seeds
are preferred for natto, whereas soybeans weighing more

than 22 gm per 100 seeds are preferred for various food
uses. Verde, a variety with green seeds that weigh 32 gm
per 100 seeds was developed for processing as a canned or
frozen vegetable. Prize, a yellow-seeded variety weighing
27 gm per 100 seeds, has been used for home gardens, and
for making roasted soy flour and miso. Address: Iowa State
Univ., Ames, IA.
2640. McBlain, Brian. 1987. Origin and history of Ohio
soybean industry. Ohio Extension Bulletin No. 741. p. 1-7.
May. Beuerlein et al. eds. The Soybean in Ohio. iv + 128 p.
• Summary: Contents: Domestication and dispersal of the
soybean in the Orient. Introduction of the soybean to Europe
and North America. Development of soybeans in the United
States and Ohio. The soybean as food. Industrial uses. The
future.
A.H. Ernst said that the soybean “had come to Illinois
and Ohio from San Francisco in [actually after] 1850...
In 1882 the first annual report of the Ohio Agricultural
Experiment Station (OAES) reported that the species was
grown that spring and had potential as a soiling crop (greenchop) and for green manure. The 1893 OAES Annual Report
included a positive report on the adaptation of the crop to
Ohio. Soybeans were grown annually by the OAES from
1892 and by 1904 were being grown on 14 acres... In 1900
OAES Report No. 206 recommended solid seeding the crop
for forage and use of the crop as a replacement for clover...”
“The USDA played a key role in the development of
this crop in the United States in cooperation with the state
agricultural experiment stations. In 1907 the crop was one
of the responsibilities of C.V. Piper, who was head of the
USDA’s Office of Forage Crops. Piper was called “the
Prophet” by his colleagues; he felt that soybeans were a
neglected crop that needed promotion. That year he hired
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W.J. Morse as the first full-time soybean researcher in the
United States and possibly in the world. He was to evaluate
soybean introductions for potential cultivation in the United
States.”
Note: We can find no evidence that Morse was hired by
Piper as a “full-time soybean researcher.” The soybean is not
even mentioned in the correspondence leading up to Morse’s
hiring. Morse was told that he would be working with
various forage crops. During his first two years on the job,
he focused on comparing cowpeas and soybeans, but as late
as 1928 he was still working with and writing articles about
kudzu, velvet beans, and pigeon peas. Before long, however,
his interest increasingly shifted toward soybeans; by 1909
he may well have been devoting at least half of his time to
them; by 1921 he was considered USDA’s “soybean expert”
and in March 1931 a document first stated that he was “in
charge of soybean investigations” at USDA’s Bureau of Plant
Industry.
“In 1908 the OAES received two dozen strains for
evaluation from William Morse.”
“In 1916 there were 4,921 acres of soybeans in Ohio,
and by 1923 some 128,000 acres were grown as a hay crop.”
“The first soybean varietal releases from OAES were
four unspecified selections from varieties available before
1898. They were released as small seed lots in 1916. The
variety Hamilton was first selected at OAES in 1909 from
Medium Brown. Hamilton was named by 1922, but it was
likely one of the four lines released in 1916. It was a latematuring, brown-seeded hay type. John Wing, a seedsman
from Irwin, Ohio, apparently sold the first private soybean
variety in the state by 1925 and possible before 1912. The
variety was called Wing Jet and was a black-seeded hay
type.”
Note: Wing Seed Co. started selling soybeans in its
1909 catalog–with high praise for the relatively new crop.
Four varieties were offered: Medium Early Yellow, Ito San,
Ogemaw, and Brownie. By 1910 the company was offering
three soybean varieties it had developed by itself, through
selection: Wing’s Mikado, Mongol, and Sable. In its 1911
catalog Wing first offered a soybean variety named Jet.
“The USDA and state agricultural experiment stations
had evaluated more than 800 accessions from various
countries by 1925. Morse, as head of the USDA Office of
Soybean Investigations, directed development of soybean
varieties for the Midwest and selected many of the first
ones. Varieties were evaluated and other USDA agronomic
research on soybeans continued mostly at the Arlington
Experimental Station [in Virginia] through 1927.
“Most varieties grown in Ohio up to the present are
descendants of six selections from the original 800. These
six were yellow-seeded varieties, a necessary trait for
the production of light-colored soybean oil. Two of these
varieties, Manchu and Manchuria, and selections from
them began to supplant the pre-1890’s variety, Ito San, in

Ohio by 1923. Scioto and Mingo, selected in the mid-1920s
from Manchu, were yellow-seeded and released in the mid1930s by OAES. Two varieties selected from Manchuria in
1913 and 1920 and called Manchuria 13177 and Manchuria
20173, respectively, may have been informally released by
OAES in the 1930s.”
Note: In a letter to Soyfoods Center dated 23 Aug. 1989,
McBlain acknowledged that the first sentence above should
have read “from San Francisco after 1850...”
A color map shows the location of soybean production
in the United States in 1975; it was prepared from county
yield data. Address: Asst. Prof. of Agronomy, Ohio State
Univ.
2641. McBlain, B.A.; Bernard, R.L. 1987. A new gene
affecting the time of flowering and maturity in soybeans
(Open Access). J. of Heredity 78(3):160-62. May. [14 ref]
• Summary: A single locus for late maturity has been
identified. “Testcrosses of L64-4830 were made to Harosoy
maturity-allele isolines that have single maturity-allele
substitutions of E1, E2, and e3. The results indicated that the
unknown allele was not at any of these loci. The untested
allele e4 conditions photoperiod insensitivity to artificially
extended photoperiods, and earliness. Since both Harosoy
and L64-4830 are photoperiod sensitive, they presumably
have the E4 allele. Thus, the designations E5 for the allele in
L64-4830 and e5 for the allele in Harosoy are proposed for
the new gene pair. ‘Clark’ is the other important background
for maturity-gene isolines and, since it differs from Harosoy
only in having E2 instead of e2, it also must have the e5
allele.” Address: 1. Asst. Prof., Dep. of Agronomy, Ohio
Agricultural Research and Development Center, The Ohio
State Univ., 1680 Madison Ave., Wooster, Ohio 4469.
2642. Bernard, Richard L.; Juvik, Gail A.; Nelson, Randall
L. 1987. USDA soybean germplasm collection inventory
[1898-1944]. Vol. 1. INTSOY Series No. 30. vi + 80 p. Aug.
[20 ref]
• Summary: The title page states: “Information on the
origins of soybean and wild soybean germplasm including
introduced and old United States and Canadian domestic
varieties and foreign and domestic strains identified by FC
and PI numbers up to PI 150.000 acquired through 1944 and
maintained by the United States Department of Agriculture.”
Note: PI can stand for either “Plant Inventory” or “Plant
Introduction.”
Contents: Foreword. Curator staff. The USDA soybean
germplasm collection: Introduction, history, PI numbers,
divisions of the collection, maintenance of the collection,
statistical summaries, United States and Canadian varieties,
foreign introductions, appendixes, abbreviations (EAS, ARS
[Agricultural Research Service], ES, INTSOY, USDA, and
USRSL).
Statistical tables: 1. Number of strains by maturity group
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(MG, p. 4). This table is divided vertically into north (MG
000 to IV), south (MG V to X), and wild soybeans. There
are columns for: Old domestic varieties (before 1946), FC
strains (mostly from USA), PI strains to 150,000, and total.
The three maturity groups with the greatest number of strains
are III (479), II (436), and IV (376)–all in the north.
2. Number of strains by country of origin (p. 5). This
table is divided vertically into old domestic varieties (before
1946), FC strains, PI strains to 150,000, grand total, and wild
soybeans to PI 150,000. The countries that have contributed
the most strains to the U.S. collection are: China 871, Korea
335, and Japan 288.
3. Number of PI strains by year from 1898 to 1945 (p.
6). Columns show: Year. Plant Inventory volume. Initial PI
designation for all crops. Number of soybean PI designations
plus number of domestic varieties derived from them.
Number of strains in collection each year. Accumulative
total. A total of 7,867 PI soybean strains were introduced
out of a total 150,209 plant introductions (about 5.2% of the
total was soybeans). 413 domestic varieties were derived
from these soybean introductions. The most active years for
soybean introduction were 1926-1932. In 1954 there were
1,524 soybeans in the collection, or only 19.4% of those
introduced with PI numbers. The rest were lost or discarded.
4. Historical summary of soybean introduction, in four
time periods (p. 7): 1898-1923 (26 years, 40 strains/year).
1924-1928 (5 years, 375 strains/year). 1929-1932 (4 years,
1,193 strains/year). 1933-1944 (12 years, 14 strains/year).
5. Soybean instructions from major collecting
expeditions (p. 7). Frank N. Meyer in China, Korea, and
USSR from 1906 to 1917 collected 114 soybean PI strains–
including 1 wild soybean in 1913. P.H. Dorsett in China
from 1924 to 1927 collected 969 PI strains–including 5 wild
soybeans in 1925. P.H. Dorsett and W.J. Morse in China,
Korea, and Japan from 1929 to 1932 collected 4,451 PI
strains.
6. Source and identification of individual strains: Old
domestic varieties (p. 8-19). 7. Source and identification
of individual strains: FC [Forage Crop] strains (p. 20-23).
8. Source and identification of individual strains: PI strains
(by year, 1907-1944, to PI 150.000; p. 24-59). A sample
entry (p. 34) states: Collected in Japan by P.H. Dorsett and
W.J. Morse, USDA Agricultural Explorers, in April to June
1929. Obtained at Nishigahara, Tokyo, on April 15. PI
80.466. Maturity Group V. 32 seeds. ‘Okura Maru Daizu,’
originally from Hokushu, used candied and the product is
called ‘Mimame’ [sic, Nimame]. Note: Right below this is PI
80.468. Tsurunoko Daizu.
Source and identification of individual strains: Wild
soybean strains (by year, 1925-1940, to PI 150.000).
Appendixes: 1. PI strains from which old domestic
varieties were derived. 2. Old domestic varieties introduced
without PI designation. 3. Old domestic varieties of hybrid
or unknown origin. 4. FC strains summarized by country and

year. 5. PI strains summarized by country and year: 1898
to 1944 (PI 1 to PI 150.000). 6. Chinese location names. 7.
Korean location names.
The source, date, maturity group, and other information
for the following 191 old domestic varieties (all of which
are still in the USDA soybean germplasm collection)
is given (p. 8-19): Acadian, Agate, A.K. [FC 30.761],
A.K. [Kansas], A.K. (Harrow), Aksarben, Aoda, Arisoy,
Arksoy, Arlington, Armredo, Austin, Avoyelles, Bansei,
Bansei [Ames], Barchet, Bavender Special A, B, C, Biloxi,
Blackeye, Black Eyebrow, Boone, Burwell, Capital, Cayuga,
Charlee, Cherokee, Chestnut, Chief, Chusei, Clemson (from
Nanjing, China in 1927; released in 1939), Cloud, CNS,
Columbia, Creole, Delsoy, Delsta, Dixie, Dunfield, Earlyana,
Early White Eyebrow, Easycook, Ebony, Elton, Emperor,
Etum, Flambeau, Fuji, Funk Delicious, Funman, Gatan,
Georgian, Giant Green, Gibson, Boku, Goldsoy, Granger,
Green and Black, Guelph (from Japan in 1889 by Prof.
W.P. Brooks, Massachusetts AES; called ‘Medium Green’
from 1903 to 1907), Habaro, Haberlandt, Hahto, Hahto
[Michigan], Hakote, Harbinsoy, Harman, Harrel, Hayseed,
Hidatsa, Higan, Hokkaido, Hollybrook, Hongkong, Hoosier,
Hurrelbrink, Illington, Illini, Ilsoy, Imperial, Improved
Pelican, Jefferson, J.E.W. 45, Jogun, Jogun [Ames], Kabott,
Kagon, Kanro, Kanum, Kingston, Kingwa, Korean, Kura,
Laredo, Lexington, Lincoln, Linman 533, Louisiana
Green, Luthy, Macoupin, Magnolia, Mamloxi, Mammoth
Yellow, Mamotan 6640, Mamredo, Manchu, Manchu
[Lafayette], Manchu [Lafayette] B, Manchu [Madison],
Manchu–Hudson, Manchu–Montreal, Manchu 3, Manchu
606, Manchu 2204, Manchukota, Manchuria, Manchuria
13177, Manchuria 20173, Mandarin, Mandarin (Ottawa),
Mandarin 507, Mandell, Manitoba Brown, Mansoy, Medium
Green, Mendota, Midwest, Miller 67, Mingo, Minsoy,
Missoy, Monetta, Morse, Mukden, Nanda, Nansemond,
Nela, Norredo, Norsoy, OAC 211, Ogden, Ogemaw, Old
Dominion, Ontario, Osaya, Otootan, Pagoda, Palmetto,
Pando, Patoka, Patterson, Peking, Peking S, Pennsoy, Pine
Dell Perfection, Pluto, Pocahontas, Poland Yellow, Portugal,
Ralsoy, Richland, Roanoke, Rokusun, Rose Non Pop,
S-100, Sac, Sanga, Sato, Scioto, Seminole, Seneca, Shingto,
Shiro, Sioux, Sooty, Sousei, Soysota, Tanner, Tarheel Black,
Tastee, Tennessee Non Pop, Toku, Tokyo, Tortoise Egg,
Viking, Virginia, Virginia S, Volstate, Waseda, Wea, White
Biloxi, Willomi, Willomi B, Wilson, Wilson B, WilsonFive, Wilson-Five B, Wilson-6, Wing Jet, Wisconsin Black,
Wolverine, Woods Yellow, Yellow Marvel, Yelredo.
For each of these 191 varieties, a table gives the
following information: Variety name, maturity group, source
and other information [such as country of origin and year
of introduction to the USA], prior designation [usually a
P.I. number], year named or released, developer or sponsor,
literature. The last column refers to a list of 20 bibliographic
references in chronological order (from 1907 to 1977) on p.
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18-19. Address: Univ. of Illinois.
2643. Shurtleff, William. 1987. History of Appropriate Foods
Inc. and The Soy Source. Lafayette, California: Soyfoods
Center. 3 p. Unpublished manuscript, based on a interviews
with Robert Werz, Sept. 9.
• Summary: “Appropriate Foods was founded by Robert
Werz in the fall of 1980 as a tempeh manufacturer. Born on
29 Dec. 1952, he had been a vegetarian since about 1970.
Quite early he developed an affinity for soyfoods. He had
been enjoying tofu since the early 1970s, when it was only
available from Chinatown. He first heard about tempeh in
1975 from a friend in California, then first tasted it in about
1977. In 1979 he began to make tempeh part time at home
in Sea Cliff, New York, for himself and a few friends while
working as a carpenter and a boat builder. He also sold some
of this tempeh to one store, Rising Tide, as a test market.
“In 1980 Werz decided to try making tempeh as a part
time business. So in October 1980 he founded Appropriate
Foods, Inc. He rented a small kitchen (down 2 long flights
of stairs in the Bayside Jewish Center) from a friend who
was a kosher caterer in Bayside, New York. Commercial
production of Tempeh Brothers Tempeh started there in Nov.
1980. When Werz first made tempeh at home and at the
temple, he had a partner, David Sibek; friends called them
“tempeh brothers.” Hence the product name. The only other
tempeh sold in the area was that made by The Tempeh Works
in Greenfield, Massachusetts.
“In the spring of 1981 Werz and Sibek decided to make
tempeh a full-time business. They were distributing their
products to about 10 health food stores and making about
20 pounds of tempeh each batch, 200 pounds a week. So
they rented an old meal packing plant, complete with tile
walls and floor drains, at 137 New Hyde Park Rd., Franklin
Square, Long Island, New York.
In Feb. 1982 tempeh production started at the new
location, and soon the company had two small distributors
in New York. But now there were 12 tempeh brands on the
market. In about June the distributors dropped ‘Appropriate
Foods’ products. So they built an insulated box in the back
of a pickup truck and began to deliver their own products.
From this painful experience Werz learned a key lesson: “In
the food business, distribution is everything.” If a company
does not have control over the distribution of its products, it
is extremely vulnerable.
Werz and Sibek quickly realized that they had to expand
their product line, so in June 1982 they started making three
new products: (1) Tempeh Brothers brand Soyfurters, a cake
of tempeh sliced lengthwise into 4 sticks, marinated, and
seasoned with liquid smoke, to sort of resemble hot dogs;
(2) No Cow brand Soymilk (the soybeans were ground in
a motor-driven Corona mill) in plain, cinnamon-honey,
and carob-honey flavors; and (3) Tempeh Brothers brand
Tempehburgers.

In the summer of 1982 the company added Tempeh
Brothers brand Super Tempeh and Soy-Rice-Sesame
Tempeh, and dropped the Soyfurters. Dave Sibek left in early
1983.”
“In Feb. 1984 Werz and a partner, Shelley Martin,
started a second business, The Soy Source, to allow
Appropriate Foods to start selling their products, under The
Soy Source Brand, to supermarkets. Their first products were
shoyu (Japanese-style soy sauce) and tamari (wheat-free soy
sauce). The first new tofu product in the new line (launched
in Feb. 1985) was Perfect Pasta brand Tofu Tortellini
(frozen). The tofu was purchased from Nasoya and the
product made by the pasta maker. In Sept. 1985 Vegetarian
Gourmet Traditional Pot Pie with Tempeh and Tofu Quiche,
both frozen, were added to the new line.”
“On 1 Dec. 1986 Appropriate Foods completed its move
to a larger building in the East Brooklyn Industrial Park at
292 Liberty Ave., Brooklyn, New York. Production began
there in March 1987. In mid-March four new tempehs were
launched as gourmet items, with silver and gold labels,
under the Emperor’s Best Brand: Garbanzo Tempeh (with
no soy), Soy & Amaranth Tempeh, Rye-Caraway-Soy
Tempeh, and Brown Rice Tempeh (with no soy). A nice
article in the New York Times (24 June 1987) noted: “Today,
with six employees, the company produces about 10,000
pounds of tempeh a month. About half is sold to health food
distributors and the rest is delivered to about a hundred stores
and restaurants in the metropolitan area.
“As of September 1987 products made under the
Appropriate Foods brand include Soy Tempeh, Super
Tempeh, Soy-Rice-Sesame Tempeh, Tempeh Burgers,
Soymilk, and Tofu Salads. Garbanzo Tempeh and Amaranth
Tempeh are sold under the Soy Source gourmet brand. Soy
Source is still an independent company with its own books.
The distribution arm of the company, called Appropriate
Foods Distributing, is trying to broaden its line. The future
seems to lie in ‘crossover products,’ sold in supermarkets.”
The company is now one of America’s largest tempeh
manufacturers. They have developed many innovative
tempeh and tofu second generation products. Address:
Lafayette, California.
2644. Hutcheson–new soybean variety. 1987.
• Summary: Hutcheson is a Group 5 variety developed by
Virginia Tech and released in 1987. It has white flowers, gray
pubescence, and buff hila. Hutcheson is resistant to soybean
mosaic virus, peanut stunt virus, and stem canker. Hutcheson
has proven to be widely adapted throughout the Group 5
soybean belt.
Note: Tommy Carter says that Hutcheson replaced
Lee, that had been bred by Edgar Hartwig. Hutcheson was
developed by Glenn Buss.
2645. Herald-Journal (Clarinda, Iowa). 1988. Iowa
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completes Japanese soybean market. Feb. 18. Also in HeraldPatriot (Chariton, IA). Feb. 25. “Goal is Soybean Japanese
Prefer.”
• Summary: Iowa farmers are trying to be more competitive
in producing special soybeans for the Japanese. The Vinton
and Pride soybeans, special varieties used in tofu, are largeseed, high protein. They have a yellow seed coat and a
clear hilum. Other types of soybeans known as Prize and
Iowasoy L5301 are used in preparing miso. In Iowa, out of
7,000 soybean farmers, only 100 farmers grow the special
soybeans. There are no more than 100,000 acres in Iowa
for producing special soybeans, which is a small amount.
A farmer takes some gamble because these special varieties
of soybeans don’t yield as much as regular soybeans.
However, a farmer receives a premium for high quality
special soybeans. The market is changing, becoming more
specialized. To sell the special soybeans a farmer has to
contract with one of the eight soybean exporters in Iowa.
During the 1960s Japan received it’s food soybeans from the
IOM, which stands for Indiana, Ohio, and Michigan.
2646. Erb, Gene. 1988. Soybean research sprouts products.
Des Moines Register (Iowa). Feb. 21.
• Summary: Lawrence Johnson is the professor in charge
of the Food Crops Processing Research Center at Iowa
State University. By the 1930’s and 1940’s, scientists
were earnestly working to find new products and ways to
use the soybean. “Utilization research” flourished during
those decades. Johnson said, “In this country, we have not
aggressively sought export markets for value-added products.
We have concentrated on exporting low-value commodities.
The major utilization research projects from the 1930’s and
1940’s ceased in the 1950’s because we thought we were
headed toward a world food crisis. We shifted to production
research and away from utilization. We have to go back to
some of the old ideas that have been neglected since the
late 1940’s. Current research projects at ISU’s Food Crops
Processing Research Center are directed at improving food
and feed processing operations and profitability,”
Several projects are aiming at finding faster, cheaper
ways to extract oil from soybeans. The university’s Vinton
bean is preferred by the Japanese for the production of tofu.
Researchers Walter Fehr and Earl Hammond have developed
a soybean low in linolenic acid. A small-seeded soybean
developed at ISU should be ideal for making soybean sprouts
for use in salads. The goal is to develop specialty strains for
unique uses.
2647. Wilson, L.A.; Resurreccion, A.P.; Hauck, C.C.;
Murphy, P.M. 1988. Influence of variety and environment
on the texture of tofu. In: L. McCann, ed. 1988. Soybean
Utilization Alternatives. St. Paul, MN: Univ. of Minnesota
Center for Alternative Crops and Products. vi + 429 p. See p.
425-27. [6 ref]

• Summary: The objectives of this study were to verify the
relationship of glycinin and B-conglycinin in the soybean to
the finished tofu texture made under standardized conditions,
determine the influence of variety and environmental factors
on tofu texture, and to determine if the glycinin and Betaconglycinin content of raw soybeans can be used to aid
soybean breeders and processors to select soybean varieties
of consistently high quality.
Tofus made from soybean varieties Prize, Vinton, and
Weber grown under environmentally identical conditions in
1982 and 1984 were found to consistently give statistically
significant textural correlations with soybean glycinin
content. Hardness, brittleness, and gumminess of the tofus
were significantly correlated (> 0.9) to glycinin content in
1982, 1984 and combined 1982/1984. These results are
largely in agreement with findings that 11S contributed to the
hardness, gumminess, and chewiness of tofu.
Glycinin content (percentage of total protein) within
these varieties (1982-1985) varied 26.9% to 45.6% while
Beta-conglycinin content showed less variation (13.1%
to 19.9%). Beta-conglycinin did not correlate well with
textural characteristics (best case Vinton, Prize, Weber
r=0.788 for chewiness) under identical environmental
conditions. Environmental conditions had a major influence
on the textural quality of the tofu across all four crop years.
Address: Dep. of Food Technology, Food Crops Processing
Research Center, Iowa State Univ., Ames, IA 50011.
2648. Bubny, Paul. 1988. Venerable soybean sprouts new
uses. Health Foods Business 34(7):72, 74, 76, 108. July.
• Summary: Lonnie Stromnes, national sales manager of
White Wave Soyfoods in Boulder, Colorado, reports that
White Wave recently “upscaled” the packaging on its tempeh
products; the new graphics depict tempeh in use, so that
customers do not have to bring a thorough knowledge of
the food into the store with them. Mitoku-USA, based in
Albany, New York, imports some 20 varieties of miso. At
least one manufacturer, the Asheville, North Carolina-based
Great Eastern Sun, saw its miso sales increase by 20% last
year. Bruce Sturgeon, the company’s vice president, said
Great Eastern Sun’s volume on miso alone was $400,000 in
1987. Shoyu and tamari are frequently aimed at the gourmet
market as well as the natural foods / specialty foods market.
Owner Dale Kamibayshi of Alfalfa’s Market in Boulder,
Colorado said, “I think many people are still intimidated by
(soyfood’s) preparation.” To help overcome the intimidation
factor, Alfalfa’s has scheduled a soyfood tasting fair for July
16; the first such fair which the store has devoted to soy.
Gary Barat, chairman of Legume, Inc. said, “I see the
natural foods and gourmet markets coming together,” said
Barat. “And the smart marketers are realizing that.” People
who shop specialty stores have both eyes turned toward
quality. Soy companies are increasingly making use of
organically grown soybeans. There is also a trend toward
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using specific soybeans for specific products, a sign of a
maturing industry. The trend is more prevalent in the U.S.
than in Far East Asia. Westbrae, for example, uses Vinton
beans for its Westsoy soy beverage. As the currency in Japan
remains strong against the dollar, you’re going to see more
and more (soy) products produced in America. Also there
will be greater growth in so-called “second-generation” soy
products–dairy analogs with soymilk, soy cheese, soy ice
cream and soy yogurt. Address: Associate Editor.
2649. Rennie, B.D.; Zilka, J.; Kramer, M.M.; Beversdorf,
W.D. 1988. Genetic analysis of low linolenic acid levels in
the soybean line PI 361088B. Crop Science 28(4):655-57.
July/Aug. [7 ref]
• Summary: “Oil from soybean lines with reduced levels
of linolenic acid has been reported to have greater flavor
stability than oil from commercial cultivars (Stone and
Hammond, 1983).
“The soybean... line PI 361088B was identified as
having a linolenic acid level (38.1 g per kg) that was about
half that of ‘Maple Arrow’ (78.1 g per kg), but similar to that
of the mutagen-induced lines C1640 (37.6 g per kg). Our
objective was to determine the inheritance of low linolenic
acid levels in P1361088B, and to determine the genetic basis
of this trait relative to the Fan locus known to influence
linolenic acid levels in C1640.” Address: Crop Science Dep.,
Univ. of Guelph, Ontario, Canada N1G 2W1.
2650. Hymowitz, Ted. 1988. Dr. C.M. Woodworth and the
start of modern soybean varieties. Thoughts on soybean
breeding today (Interview). SoyaScan Notes. Aug. 1.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Ted considers 1921 to be the year that the
soybean success story began in America. That was the year
the Woodworth came to Illinois and became the first person
in the U.S. to really look at the soybean from a technical,
genetic point of view. That was when the first varieties
started to be developed using genetic principles. He started
the first hybridization program. Illini, a selection from AK (a
mixture of “all kinds”) and the first modern variety based on
genetic principles, was released in 1927.
Ted is a soybean geneticist, not a breeder. A breeder
develops varieties for commercial purposes; a geneticist
studies inheritance. They are very different. The faster that
university breeders are phased out, the better. Universities do
not have the resources to compete. The cost is horrendous,
and the results are marginal. Private companies have the
resources to advertise, the facilities and computers and staff.
Universities shouldn’t be in that field. One main rationale
was to have breeders to train other breeders. One problem
with the companies is that they take from germplasm
collections but do not return anything. That is causing a
lot of trouble. There are a lot of hard feelings. The USDA
soybean germplasm collections in Illinois and Mississippi are

available free of charge with no questions asked to anyone
(government, company, or individual) in the world, including
the Third World. So it is a back and forth exchange. Last year
they sent out something like 18,000 packets of soybeans.
Only Cuba, North Korea, etc. can’t order. Even the Soviets
can order our soybean varieties.
Bogdan Belic (pronounced BEL-ich) was the man who
sent Ted the early reference to the soybean in a monastery
in Eastern Europe. He was a real scholar, a professor in the
European sense, one who was not above advocating a cause
such as Paul Erlich and Rachael Carson. Nowadays America
produces narrow academic specialists, and few are hungry to
learn. Address: Dep. of Agronomy, Univ. of Illinois, Urbana,
IL.
2651. Bernard, Richard L.; Juvik, Gail A.; Hartwig, Edgar
E.; Edwards, Calton J., Jr. 1988. Origins and pedigrees of
public soybean varieties in the United States and Canada.
USDA Technical Bulletin No. 1746. 68 p. Oct. [20 ref]
• Summary: Contents: Old domestic varieties. Modern
domestic varieties from public institutions. Germplasm
resources information network. Tables: 1. Number of
U.S. and Canadian soybean varieties by maturity group.
2. Number of U.S. and Canadian soybean varieties by
country of origin. 3. Origins and pedigrees of old domestic
soybean varieties. 4. Lost old domestic soybean varieties. 5.
Literature on old domestic soybean varieties in chronological
order. 6. Origins and pedigrees of modern domestic soybean
varieties from public institutions. 7. Genetic information
on backcross-derived public soybean varieties. 8. Genetic
information on backcross-derived soybean parental lines.
9. Public soybean variety registrations and licenses. 10.
Corrections to published pedigree information.
Abstract: “In this report are described the origins of the
440 U.S. and Canadian soybean varieties that are maintained
in the USDA Germplasm Collection at Urbana, Illinois, and
Stoneville, Mississippi. Varieties in commercial use before
the mid-1940’s were mostly introductions, and this report
includes for each the geographic place of origin, the person
or institution that provided the seeds, the foreign variety
name (if any), as well as information about when it was
released and who released it in the United States or Canada.
Modern varieties have been developed by hybridization and
selection. In this bulletin, the pedigree is specified and where
and when each variety was developed and released. This
information allows researchers and breeders to trace modern
soybean varieties back to their introduced ancestors and
facilitates breeding plans and evaluation of the germplasm
base of the current commercial soybean crop.”
Table 4, titled “Lost old domestic varieties,” lists the
source of each: Acme–PI 14.954 from Shanghai, China, in
1905. Akasoya–From Japan via Indiana. Allison Black–D.T.
Allison, Tennessee. Amherst–PI 4.913 (PI 17.275) from
Japan in 1900. Arikara–O. Will Company, North Dakota.
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Arkan–PI 87.050 from Niummen, Keisho Nando, Korea, in
1930. Arksoy 2913–Arkansas Experiment Station, Marianna
(similar to ‘Arksoy’). Auburn–PI 21.079A from Tieling,
Manchuria, China, in 1907. Baird–PI 6.414 (PI 22.333) from
Pyongyang [P’yongyang], Korea, in 1901. Biltan–Selection
from ‘Otootan’, South Africa.
Brindle–PI 20.407 from Merkoechofka, Siberia, in
1906. Brooks–PI 16.789 from Hangchow, China, in 1905.
Brownie–PI 6.414 (PI 17.256) from Pyongyang, Korea, in
1901. Buckshot–PI 6.334 (PI 17.251) from Tokyo, Japan, in
1901. Burnette–From Farmville, North Carolina. Butterball–
PI 8.433 (PI 17.273) from Japan in 1902, via Rhode Island
AES [Agricultural Experiment Station] in 1903. Chame–PI
80.473 from Tokyo, Japan, in 1929. Chang–PI 54.610-2 from
Changchun, Kirin, China, in 1921. Chernie–PI 18.227 from
Khabarovsk, Siberia, in 1906. Chinaton Echo–From Harrow,
Ontario, Canada.
Chiquita–PI 27.707 from Hankow, China, in 1910.
Chuku–La Choy Company, Ohio. Cibao–From El Salvador.
Delnoshat–Delta Station selection 6679, Mississippi.
Delredo–From Mississippi. DeSoto–Ohio farmer. Dortchsoy
No. 2–Dortch Seed Company, Arkansas (selected from
‘Ogden’, similar to ‘Ogden’). Dortchsoy No. 6–Dortch Seed
Company, Arkansas. Dortchsoy No. 7–Dortch See Company,
Arkansas. Doxie–Georgia Experiment Station.
Duggar–PI 17.268C, a selection from ‘Ito San.’ Early
Brown–PI 25.130 and PI 25.161 from Tennessee AES and
Indiana AES in 1909. Eda–PI 17.257 from Japan in 1890.
Edgecombe–R.P. Cocke, Williamsburg, Virginia. Edna–PI
6.312 (PI 17.252C) from Tokyo, Japan, in 1901. Edward–PI
14.953 from Shanghai, China, in 1905. Fairchild–PI 19.184
from Newchwang, Manchuria, China, in 1906. Farnham–
PI 22.312 from Shanghai, China, in 1908. Feed All–A.M.
Johnson, North Carolina. Flat King–PI 6.312 (PI 17.252)
from Tokyo, Japan, in 1901.
Flava–PI 16.789A from Hangchow, China, in 1905.
Gala–Georgia Experiment Station. Gem–P.B. Hutchins,
Missouri. George Washington–From Virginia. Giant Yellow–
PI 22.415 from Naples, Italy, in 1908. Golden–Harrow
Experiment Station, Ontario, Canada. Goshen Prolific–
Farmer selection, North Carolina. Hamilton–From USDA
number 23 by Ohio Experiment Station in 1909. Hankow–PI
6.559 from beyond Chiu Niu, China, in 1901. Hansen–PI
20.409 from Merkoechofka, Siberia, in 1906.
Hay Boy–Farmer selection, North Carolina. Herman–
From North Carolina. Hiro–PI 86.038 from Obihiro,
Hokkaido, Japan, in 1930. Hope–PI 6.335 (PI 17.267) from
Tokyo, Japan, in 1901. Ignotum–E.E. Evans, Michigan.
Italian–Canada Experiment Station. Ito San–PI 17.268
from Japan in 1890. Jet–PI 17.861 from Sachon, China, in
1906. Johnsoy–A.E. Johnson, North Carolina. Kentucky A–
Kentucky Experiment Station selection.
Kia–Illinois Experiment Station selection. Kungchuling–
From Manchuria, China. Looney No. 2–Farmer selection,

Tennessee. Lowrie–PI 22.898A from Paotingfu, Chihli,
China, in 1908. Loxitan–Delta Experiment Station selection,
Mississippi. Ludeke–Farmer selection, North Carolina. LZ–
Louisiana Experiment Station selection. Mammoth Brown–
Unknown. Manhattan–PI 6.333 (PI 17.277) from Tokyo,
Japan, in 1901. Matthews–Farmer selection, Georgia.
Merko–PI 20.412 from Merkoechofka, Siberia, in 1906.
Meyer–PI 17.852 from Peking, China, in 1906. Midunk–
Funk Brothers Seed Company, Illinois. Mikado–Farmer
selection, Indiana. Misstucky–Farmer selection, Kentucky.
Morgan–PI 22.633 from Sheklung, Kwongtung [Kwangtung
/ Guangdong], China, in 1908. Mount Carmel–PI 70.218-2
from Wuchiatzu, Manchuria, China, in 1926. Mukden No. 4–
Wisconsin Experiment Station selection. Nanking–PI 71.597
from Nanking, China, in 1927 (see CNS, p. 6). Nanksoy–PI
104.881 from Nanking, China, in 1934.
Nansemond Early–Farmer selection, Virginia. Natsu–PI
19.984 from Yokohama, Japan, in 1907. Nemo–PI 19.985
from Yokohama, Japan, in 1907. Nielsen–PI 22.644B from
Hangchow, Chekiang, China, in 1908. Nigra–PI 22.407 from
Hong Kong, China, in 1908. Nuttall–PI 6.416 (PI 17.253)
from Pyongyang, Korea, in 1901. Okute–PI 19.986 from
Yokohama, Japan, in 1907. Oloxi–Coker’s Seed Company,
South Carolina. Otoxi–From South Africa. Ozark–PI 37.272
from Kogen Province, Korea, in 1914.
Pee Dee–Coker’s Seed Company, South Carolina.
Pingsu–PI 18.259 from Tschang-ping-tsu, China, in 1906.
Preston–Virginia Experiment Station selection. Quillian–
Farmer selection, Oklahoma. Rattlesnake–Kentucky
Experiment Station selection. Riceland–PI 20.797 from
Shanghai, China, in 1907. Rila–Marsh Foundation,
Ohio. Sainte Anne–Canada Experiment Station selection.
Samarow–PI 17.260 from J.M. Thorburn and Company in
1902. Saskatoon–Farmer selection, Canada.
Sedo–PI 23.229 from Tientsin, Chihli, China, in
1908. Sherwood–PI 17.862 from Tientsin, China, in 1906.
Southern Green–PI 62.839 from Nanking, China, in 1925.
Southern Prolific–PI 37.250 from Keiki Province, Korea, in
1914. Stuart–PI 22.644 from Hangchow, Chekiang, China,
in 1908. Summerland–Canada Experiment Station selection
[British Columbia]. Suru–PI 89.128 from Kyojo, Korea, in
1930. Swan–PI 22.379 from Canton, Kwangtung, China,
in 1908. Taha–PI 21.999 from Boshan, Shantung, China, in
1907. Tanloxi–Delta Station selection 483, Mississippi.
Tashing–PI 20.854 from Harbin, Manchuria, China,
in 1907. Tensas–PI 104.881 from Nanking, China, in
1934 (same as Nanksoy). Texoil–Farmer selection, Texas.
Tinzan–From Australia. Trenton–PI 24.610, a selection
from ‘Mammoth (Yellow)’ in Kentucky in 1904. Trinitaria–
From El Salvador. U.S.-5–PI 54.563-5 from Jungchiangko,
Shengking [Liaoning], China, in 1921. Vilnensis–From
Poland. Vireo–PI 22.874 from Tokyo, Japan, in 1908. White
Eyebrow–PI 30.745 from Wulukai, Kirin, China, in 1911.
Yellow Biloxi–North Carolina Experiment Station
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selection. Yokotenn–PI 19.981 from Yokohama, Japan, in
1907. Yosho–PI 6.314 (PI 17.262) from Tokyo, Japan, in
1901.
Talk with Dr. Richard Bernard. 1998. July 12. He
considers this to be his best publication on this subject, but
it is quite similar to INTSOY Series No. 30 titled “USDA
soybean germplasm collection inventory. Vol. 1,” published
in August 1987. Address: 1-2. Urbana, Illinois; 3-4.
Stoneville, Mississippi.
2652. Bernard, Richard L.; Juvik, Gail A.; Hartwig, Edgar
E.; Edwards, Calton J., Jr. 1988. 1988. Origins and pedigrees
of public soybean varieties in the United States and Canada:
Introduction (Document part). USDA Technical Bulletin No.
1746. 68 p. Oct. See p. 1-2.
• Summary: In the Introduction, the section titled “Old
domestic varieties” states: “In table 3 are listed 204 strains
(140 north and 64 south) of old domestic varieties. Most of
them were developed of sponsored by public institutions, but
a few are from private individuals, seed companies, or other
private sources and are included here to provide a complete
list of varieties developed before 1947. Many of them were
of foreign origin and were grown commercially exactly as
introduced, whereas others were selections from seed lots
that were heterogeneous when introduced or that became
heterogeneous after introduction, probably by outcrossing or
mixture. The ancestry of several may be traced to the same
introduction. For example, there are 18 varieties derived
from PI 30.593 (Manchu). Some of the names reflect their
common origin: A.K. and A.K. (Harrow); Manchu, Hudson
Manchu, Montreal Manchu, Manchu 3, Manchu 606, and
Manchu 2204; Manchuria, Manchuria 13177, and Manchuria
20173; Mandarin, Mandarin (Ottawa), and Mandarin 507;
and Wilson, Wilson-Five, and Wilson-6.”
“Also included in table 3 are old domestic varieties
selected from hybrids of known parents. The first of these
hybrids was Ogemaw developed in 1902 [by E.E. Evans
of West Branch, Michigan]. Little is known of this early
breeding work and the two parental varieties are not in
the collection. Several selections from natural crosses in
Mammoth Yellow with presumed known male parents were
released in the 1920’s in Mississippi and South Carolina
(Mamloxi, Mamotan 6640, Mamredo, and Yelredo).
“Modern soybean variety development using
hybridization followed by selection began in 1939 with the
release of Pagoda, developed by F. Dimmock at the Canada
Department of Agriculture in Ottawa, followed the next year
by the release of Chief, developed by C.M. Woodworth at the
Illinois Agricultural Experiment Station (AES), and Ogden,
developed by H.P. Ogden at the Tennessee AES. During the
1940’s there were eight additional selections from known
hybrids: Lincoln and Viking at the Illinois AES; Gibson at
the Indiana AES; Tennessee Non Pop and Volstate at the
Tennessee AES; Capital at Ottawa, Canada; and Acadian

and Nela at the Louisiana AES... All varieties in table 3 were
developed prior to 1950 except two foreign introductions
from the mid-1960’s (Miller 67 and Patterson) and a 1966
release of a reselection (Wilson-6) from an old introduced
variety.”
“The Soybean Germplasm Collection was started
in 1949 [at Urbana, Illinois]. All old U.S. and Canadian
varieties and foreign (FC and PI) strains were sought
throughout the country. Many old domestic varieties,
including some of the most popular ones such as Ito San, had
been discarded and could not be found. These lost varieties
are listed in table 4...” Address: 1-2. Urbana, Illinois; 3-4.
Stoneville, Mississippi.
2653. Bernard, Richard L.; Juvik, Gail A.; Hartwig, Edgar
E.; Edwards, Calton J., Jr. 1988. Origins and pedigrees of
public soybean varieties in the United States and Canada:
Public soybean variety registrations and licenses (Document
part). USDA Technical Bulletin No. 1746. 68 p. Oct. See p.
62-67. [4 ref]
• Summary: This very interesting long table is divided
into two parts. Part I lists nine “old domestic varieties”
of soybeans. For each variety it gives the name (listed
alphabetically), the registration or license number (from 1 to
18), and the reference–from 1943 to 1955. Most references
in this section (from 1943-52) are in the Journal of the
American Society of Agronomy–which in 1953 was renamed
Agronomy Journal. The first soybean variety to be registered
was Boone, in 1943.
Part II lists about 5 pages of “modern public varieties.”
The same format is used. For registrations from 1953 to
1960, this information appears in the Agronomy Journal.
Thereafter it appears in Crop Science–starting with
Registration No. 34. Canadian varieties are registered in the
Canadian J. of Plant Sciences.
The Canadian varieties are: Acme (1960), Altona (1966),
Bicentennial (1986), Comet (1960), Crest, Harcor (1976),
Hardome, Harlon (1976), Harosoy (1955), Harwood (1971),
Maple Amber, Maple Arrow, Maple Donovan, Maple Isle,
Maple Presto, Maple Ridge, Merit (1960), Morsoy (1970),
OAC Aries (1987), OAC Libra (1986), OAC Pisces (1986),
OAC Scorpio (1987), Portage (1966), Vansoy (1972).
Address: 1-2. Urbana, Illinois; 3-4. Stoneville, Mississippi.
2654. Bernard, Richard L.; Juvik, Gail A.; Hartwig, Edgar
E.; Edwards, Calton J., Jr. 1988. 1988. Origins and pedigrees
of public soybean varieties in the United States and Canada:
Table 6–Origins and pedigrees of modern domestic soybean
varieties from public institutions (Document part). USDA
Technical Bulletin No. 1746. 68 p. Oct. See p. 32-59.
• Summary: For each variety, the following information
is given in tabular form: Variety name, maturity group,
pedigree, prior designation, year licensed or released,
developer. The varieties, listed alphabetically, are: Acme
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(Canada), Ada, Adams, Adelphia, Alamo, Altona (Canada),
Amcor, Amsoy, Amsoy 71, Anoka, Bay, Bedford, Beeson,
Beeson 80, Bethel, Bicentennial (Canada), Bienville,
Blackhawk, Bonus, Bossier, Bradley, Bragg, Braxton, BSR
101, BSR 201, BSR 301, BSR 302, Calland, Cartter, Celest,
Centennial, Century, Century 84, Chamberlain, Chico,
Chippewa, Chippewa 64, Clark, Clark 63, Clay, CN210,
CN290, Cobb, Coles, Columbus, Comet (Canada), Corsoy,
Corsoy 79, Crawford, Crest (Canada), Cumberland, Curtis,
Custer, Cutler, Cutler 71, Dare, Dassel, Davis, Dawson,
Delmar, DeSoto, Disoy, Dorman, Douglas, Dowling, Dunn,
Duocrop, Dyer, Egyptian, Elf, Elgin, Emerald, Epps, Essex,
Evans *, Fayette, Ford, Forrest, Foster, Franklin, Fremont,
Gail, GaSoy 17, Gnome, Gnome 85, Gordon, Govan,
Grande, Grant, Gregg, Hack, Harcor (Canada), Hardee,
Hardin, Hardome (Canada), Hark, Harlon (Canada), Harly
(Canada), Harosoy (Canada), Harosoy 63 (Illinois, USA),
Harper, Harwood (Canada), Hawkeye, Hawkeye 63, Henry,
Hill, Hobbit, Hodgson, Hodgson 78, Hood, Hood 75, Hoyt,
Hutton, Jackson, James, Jeff, Johnston, Jupiter, Jupiter-R,
Kahala, Kaikoo, Kailua, Kanrich, Keller, Kent, Kershaw,
Kim, Kino, Kirby, Lakota, Lawrence, Lee, Lee 68, Lee 74,
Leflore, Lindarin, Lindarin 63, Logan, Mack, Madison,
Magna, Maple Amber (Canada), Maple Arrow (Canada),
Maple Donovan (Canada), Maple Isle (Canada), Maple
Presto (Canada), Maple Ridge (Canada), Marion, McCall,
Mead, Merit (Canada), Miami, Miles, Mokapu Summer,
Monroe, Morgan, Morsoy (Canada), Narow, Nathan, Nebsoy,
Norchief, Norman, OAC Aries (Canada), OAC Libra
(Canada), OAC Pisces (Canada), OAC Scorpio (Canada),
Oakland, Oksoy, Ozzie, Pella, Pella 86, Perry, Pershing,
Pickett, Pickett 71, Pixie, Platte, Pomona, Portage (Canada),
Preston, Prize, Protana, Provar, Pyramid, Rampage, Ransom,
Regal, Renville, Rillito, Ripley, Ross, Scott, Semmes,
Shelby, Sherman, Shore, Sibley, Simpson, Sloan, Sohoma,
Sparks, Sprite, Stafford, Steele, Swift, TN 4-86, TN 5-85,
Toano, Tracy, Tracy-M, Traverse, Union, Vance, Vansoy
(Canada), Verde, Vickery, Vinton, Vinton 81, Wabash, Ware,
Wayne, Weber, Weber 84, Wells, Wells II, Wilkin, Will,
Williams, Williams 79, Williams 82, Winchester, Wirth,
Woodworth, Wright, Wye, York, Young, Zane.
* Concerning Evans: Maturity Group: 0. Pedigree:
Merit x Harosoy. Prior designation: M61.96. Year licensed
or released: 1974. Developer: Minnesota AES and USDA.
Address: 1-2. Urbana, Illinois; 3-4. Stoneville, Mississippi.
2655. Larcher, Jacques; Volper, S.; Aubin, J.P. 1988. Le soja
en régions tropicales: une synthèse des recherches de l’IRAT
[The soybean in tropical regions: A summary of research
conducted by IRAT]. Memoires & Travaux de l’IRAT
(France) No. 15. 185 p. [91 ref. Fre]
• Summary: IRAT stands for Institut de Recherches
Agronomiques Tropicales (Tropical Institute of Agronomic
Research). Contents: Varietal improvement: Introduction

of varieties, screening varieties, creating new varieties.
Cultural practices: Preparing the soil, water needs of the
soybean, planting, harvest, production and storage of seeds.
Cultural systems: Crop rotations, companion crops, times
of working. Fertilizers: Mobilization minerals, diagnosis
based on foliage, nitrogen fertilizers, phosphate fertilizers,
potassium fertilizers, organic manure, preformulated manure.
Inoculation: Effects of inoculation on the nodulation and
the yield of soybeans, methods of inoculation, selection of
stocks of Rhizobium japonicum, determination of the dose of
inoculum suited to the field, production of inoculum, survival
of Rhizobium japonicum in tropical soils. Crop protection:
Bacterial diseases, fungal diseases, viral diseases, nematodes,
insects, chemical defoliation, herbicides. Technology:
Senegal, Cameroon.
Appendixes: 1. List of varieties. 2. List of the main
soybean varieties introduced to Benin, Burkina Faso,
Cameroon, Comoro Islands, Côte d’Ivoire, Ethiopia, French
Guiana, Madagascar, Mali, Niger, Polynesia, Central African
Republic, Reunion and Martinique, Senegal, Togo. 3.
Norms of observation and methods employed by IRAT. 4.
Improvement of the components of soybean yield. Technical
guide for growing soybeans in Senegal, Côte d’Ivoire, and
French Guyana.
The section titled “Introduction of Varieties” (p. 9)
notes that between the first and second world wars, the
French peasantry introduced the soybean to Madagascar and
cultivated it in the regions of Ambatolampy, Antsirabé, and
Ankazomiriotra. It is interesting to note that it was in the
latter locality that the first attempts were made to transform
soybeans into milk and cheese [soymilk and tofu] in
Madagascar. In Cameroon, eleven varieties, which originated
in the USA and East Asia, were introduced between 1924
and 1945.
In 1965 IRAT introduced the soybean into its research
programs and began, as a first step, by establishing soybean
varietal collections in the different countries where IRAT was
working: 1966 in Senegal, Madagascar, and Cameroon. 1967
in the Central African Republic and Mali. 1968 in the Côte
d’Ivoire. 1969 in Benin. 1971 in the Comoro Islands. 1972
in Ethiopia. 1974 in Togo and Niger. 1975 in Burkina Faso,
Réunion, French Guiana, Martinique, and Polynesia. The
first collections, established in 1966 from soybean varieties
originating in Rwanda, the USA, Rhodesia, and Tanzania,
were progressively disseminated to the other countries.
Subsequent participation of IRAT researchers in the
international variety trials conducted by INTSOY (USA)
and by IITA (Ibadan, Nigeria) enabled IRAT to diversify its
genetic resources and to test, mainly through the INTSOY
trials, the varieties that it had developed.
Varietal selection (p. 10-22): Senegal: From 1966 to
1970, 120 soybean varieties received were tested by CNRA
Centre National de Recherche Agronomique (French)
of Bambey (Baol), then at Nioro du Rip (Sine-Saloum),
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where the best yields, of about 1,500 to 2,000 kg/ha were
obtained with the variety Geduld. Starting in 1970 Bambey
was abandoned and trials were continued at Séfa (Sefa,
Casamance) and Synthiou Malème (in eastern Senegal),
where the ecology was more favorable for soybean
cultivation. Breeding of new varieties started in about 1972
in Senegal (see p. 22-33).
Note 1. This document contains the earliest clear date
seen for cultivation of soybeans in Senegal (1966).
Central African Republic: In 1967, at the request of
the Ministry of Rural Development, via FAO, 80 soybean
varieties of very diverse origins were introduced and tested
at the Grimari station. The variety Avoyelles yielded 1,218
kg/ha.
Mali: The varieties G15 and G115 (Jupiter) from
Burkina were introduced to Mali in 1967. Then in 1969
IRAT introduced 26 new varieties, of which 11 originated in
the Central African Republic and 15 in Senegal.
Côte d’Ivoire: From 1968 to 1977 IRAT introduced 171
soybean varieties to the Côte d’Ivoire.
Togo and Benin: These two contiguous countries have
comparable ecologies. IRAT’s with soybeans in Benin began
in 1969. In 1970 IRAT introduced to Niaouli, Benin, 45
varieties originating in Taiwan, Central African Republic,
Madagascar, and Senegal. This collection was continued
from 1970 to 1974, because two crops a year were possible,
at the stations of Niaouli and Ina in Benin, and 3 stations in
Togo. In 1975 IRAT-Togo cooperated with INTSOY in the
first soybean trials in Togo. The first seeds were planted at
Davié in southern Togo on May 2, at Amoutchou in central
Togo on May 7, and in Kitangbao in northern Togo on July
8. Togo. Table 12 shows the average yields from 1970 to
1974 from the varieties Columbia, Mandarin, Clark 63, and
E 73. These yields were low due to the absence of any use
of fertilizers or inoculants, and the poor germination of the
seeds. [Note 2. From Whigham and Judy (1975) and Dumont
(1981) we have learned the exact dates that soybeans were
planted in Benin and Togo]. Comoro Islands: 63 soybean
varieties from the Madagascar collection were introduced in
1971 and tested on Grand Comoro (Comore) and at Anjouan
(800 meters altitude). At Anjouan the best variety was
Biloxi, which had an average yield of 2,000 kg/ha. On Grand
Comoro the yields were lower, about 1,500 kg/ha. Having
little future, soybean research was stopped in 1976. Note 3.
This document contains the earliest date seen for soybeans
in the Comoro Islands, or the cultivation of soybeans in the
Comoro Islands (1971) (one of two documents). The source
of these soybeans was Madagascar.
Niger: In 1974 IRAT introduced from Senegal 17
varieties of various origins; the results were mediocre (in
part from absence of inoculation): ICA Toroa 662 kg/ha, ICA
Lili 312 kg/ha, Improved Pelican 335 kg/ha, Mandarin 300
kg/ha. Two INTSOY trials took place in 1975 at Maradi and
Gaya. This time the yields were very encouraging; at Maradi

the variety Forrest yielded 3,500 kg/ha.
Note 4. This document contains the earliest date seen
for soybeans in Niger, or the cultivation of soybeans in Niger
(1974). The first 17 varieties introduced originated in various
countries.
Burkina Faso: The soybean was introduced to this
remote country in 1960. At that time IRHO (Institut de
Recherches pour les Huiles et Oléagineux) was in charge
of experiments on this plant. In 1975 IRAT participated in
an INTSOY trial at Farako-Ba; Jupiter gave the best yield,
2,405 kg/ha.
Réunion: Four varieties from the USA were tested in
1974, at the station of Mon Caprice, during two seasons. The
best yield during the cool season was from Chippewa (1,780
kg/ha), and during the warm season it was from Amsoy
(2,070 kg/ha).
Martinique: IRAT-Martinique participated in the 1975
INTSOY trials. Only one variety, Improved Pelican, with
a yield of 2,150 kg/ha [sic, 2,154 kg/ha, planted 10 April
1975] seemed interesting, but since soybean cultivation was
believed to have no future in the agriculture of the island, the
experimentation was abandoned.
French Guiana: The first soybean trials began in 1975
with the introduction of 4 varieties: Jupiter, Acadian, and
Improved Pelican from the USA, and Vada, which originated
in Java [Indonesia]. From 1976 to 1983 IRAT-Guyane
participated in INTSOY trials. In 1976 Jupiter gave the top
yield of 3,440 kg/ha.
French Polynesia: From 1976 to 1979 the INTSOY
trials continued during the two rainy seasons. The variety
Davis gave the best overall average yields (4,260 kg/ha
over 5 seasons), with a top yield of 5,286 kg/ha in 1976-77.
Address: France.
2656. Alvarez Britos, E.R. 1989. La soja en el Paraguay–
Retrospectiva y perspectiva [The soybean in Paraguay–
Retrospective and perspective]. In: A.J. Pascale, ed. 1989.
World Soybean Research Conference IV. Buenos Aires:
Continuing Committee. xxviii + 2152 p. See p. 551-63. [6
ref. Spa; eng]
• Summary: Contents: Introduction. History of soya in
Paraguay. Production of soybeans in Paraguay (from 19641988, and distribution by state). Soils used for the cultivation
of soybeans. Preparation of the soil. Fertilization of the soil.
Crop rotation. Soybean varieties. The most important weeds
and their control. The most important insect pests and their
control. Diseases of soybeans. Cultural practices. Outlook for
soybeans in Paraguay.
The soybean was introduced at the beginning of this
century, in the National School of Agriculture, in Trinidad,
and in the Agronomic Station, situated in Puerto Bertoni,
Alto Parana, when the two institutions were under the
direction of Dr. Moises S. Bertoni. In 1921, Dr. Pedro N.
Ciancio, considered the apostle of soybean cultivation in
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Paraguay, introduced the varieties Hollybrook, Manouth
[Mammoth?], Pekin [Peking], and Shanghai, from Argentina,
the USA, and Japan. Paraguayan soybeans originated
from mechanical mixes and natural crosses between these
varieties; they were cultivated for a long time in the zone of
Caazapa.
In 1936, with one of the first immigrations of Japanese
to Paraguay, the variety Abura [the term means “oil” in
Japanese] was introduced. Its area of cultivation lies in
la Colonia la Colmena. In about 1938 the Ministry of
Economics, undertook a plan of soybean production through
the Agricultural Bank of Paraguay. At the start of 1943, in the
National Institute of Agronomy, soybean lines and varieties
from different countries were introduced and evaluated. The
current Japanese immigrants, who settled in the south of the
country in 1958, introduced the variety Lee. Later, in 1961,
the enterprise Agro-Soya S.r.l. introduced new lots of seeds
of the varieties Lee and Hill. With private initiative and
that of the Ministry of Agriculture and Cattle, an expansion
of soybean cultivation took place. At the same time new
introductions were made by the IAN, the Regional Center for
Agricultural Research (CRIA), the Capitan Miranda, and the
Campo Experimental de la Cooperacion Publica del Servicio
Migratorio del Japon, at Pirapo.
New varieties from Brazil were introduced in 1967,
and tested at Faculty of Agronomy and Veterinary, IAN, and
CRIA. Again in late 1968, numerous lines were introduced
from Brazil. In 1970 the Ministry of Agriculture and Cattle
(MAG) initiated the Program of Soybean Research to solve
various problems.
Production of soybeans in Paraguay grew from 10,000
tonnes in 1964, to 51,000 tones in 1970, to 220,000 tonnes
in 1975, to 540,000 tonnes in 1980, to 1,172,400 tonnes in
1985, and a record 1,417,500 tonnes in 1988. Yields grew
from 1.61 tonnes/ha in 1964 to 1.85 in 1988. Soybean
product is concentrated in the departments of southeastern
Paraguay, especially Alto Parana (40.37% of the total),
Itapua (33.5%), and Canindeyu.
Note 1. This document contains the earliest date seen
for soybeans in Paraguay, or the cultivation of soybeans in
Paraguay (1921; One of two documents). The source of these
soybeans was Argentina, the USA, and Japan.
Note 2. From Alto Parana, most of the exported
soybeans are trucked eastward to the port of Paranagua
(which was given to Paraguay by Brazil) on the Atlantic
Ocean. Some of the soybeans exported from Itapua are
shipped southward down the Parana River to the ports of
Rosario or Buenos Aires. Address: Instituto Agronomico
Nacional, Ruta 2, Km 48, Caacupe, Paraguay.
2657. Keim, P.; Diers, B.W.; Palmer, R.G.; Shoemaker, R.C.;
Macalma, T.; Lark, K.G. 1989. Mapping the soybean genome
with RFLP markers. In: A.J. Pascale, ed. 1989. World
Soybean Research Conference IV. Buenos Aires: Continuing

Committee. xxviii + 2152 p. See p. 1246-51. Duplicated on
p. 2065-70. [14 ref]
• Summary: “Restriction Fragment Length Polymorphisms
(RFLP) are being used as genetic markers to construct
a detailed genetic map of soybean. Two segregating
populations are being used, one the result of an interspecific
cross G. max x G. soja, the other derived from a G.
max intraspecific cross: ‘Minsoy’ x ‘Noir 1’. A detailed
description of the system is presented together with current
linkage data and their use to evaluate quantitative traits.”
“Introduction: Despite its economic importance
and extensive germplasm, the genetics of soybean is
poorly understood. Central to our lack of understanding
is the absence of a detailed genetic map. Currently 37
markers arranged in 13 linkage groups account for ca. 390
centimorgans, less than half of the genome (Palmer and
Shoemaker 1987). Because genetic crosses with soybean are
difficult and few qualitative markers have been available,
progress has been slow. Molecular markers, particularly
restriction fragment length polymorphisms (RFLPs) (Burr et
al. 1983) should greatly increase the numbers of qualitative
markers without problems of penetrance (since these markers
directly reflect changes in the nucleic acid sequence of the
genome).” Address: 1-4. Depts. of Genetics and Agronomy,
Iowa State Univ., Ames, IA 50011; 5-6. Dep. of Biology,
Univ. of Utah, Salt Lake City, Utah 84112.
2658. Ontario Soybean Growers’ Marketing Board. 1989. 40
years of progress: Fortieth anniversary, 1949-1999. Chatham,
Ontario, Canada: OSGMB. 49 p. 22 x 28 cm.
• Summary: Contents: A message from the Ontario Minister
of Agriculture and Food (Jack Riddell). Chairman’s message
(Ted McGrail). History of soybeans in Ontario (p. 3). Year
by year: 1948-1989–One page is devoted to each year.
The 3-element / column format is the same for most years
and pages, except when there is a photo of the new staff
person or a special photo is added: (a) A portrait photo of
the chairman for that year. (b) Brief statement of important
developments that year (mostly soybean price, production,
acreage, yield, support price or deficiency payments). (c)
Names of the director(s) from each of the six districts–1.
Elgin. 2. Essex. 3. Pelee Island. 4. Kent. 5. Lambton. 6.
Middlesex. Page 47 briefly summarizes 40 years of progress.
Four graphs (p. 48-49) show changes related to Ontario
soybeans from 1949 to 1989: (1) Soybean acreage grew from
104,000 acres to 1,290,000 acres; the most rapid growth
occurred after 1976. Annual average yields and 5-year
average yields have increased steadily–the 5-year average
from about 18 bushels/acre in 1949 to about 36 bushels in
1989. Soybean production grew from about 3 million bushels
in 1949 to a peak of about 45 million bushels in 1987. The
soybean crop value (farm cash receipts) grew from almost
nothing in 1949 to over $351 million in 1988; rapid growth
began after 1971 and 1976.
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Chronology of some important events extracted mainly
from individual years.
“1949–The Ontario Soya-Bean Growers’ Marketing
Board was established under the Farm Products Marketing
Act. Under the provisions of the new regulations eleven
soybean growers were elected as directors to the board.
Together they represented some 6,000 soybean producers in
six Ontario districts. The first office of the board was located
in the office of the Agricultural Representative in Essex,
and Angus McKinney was the first secretary. K.A. Standing
acted as assistant on a part-time basis. Board operations were
financed during the 1949-50 crop year by one half cent per
bushel license fee [like the later U.S. checkoff fee].
“1950–The license fee was increased [doubled] from
one-half cent to one cent per bushel, the level at which it
remained until 1959.
“1951–The first annual convention of soybean growers
was held Feb. 15-16, 1951 at the Community Hall, Chatham
[County of Kent]. Imports from the U.S. were totalling about
5 million bushels annually.
1952–K.A. Standing became general manager (with
portrait photo). The board established its office in Chatham
sharing facilities and staff of one secretary with the Ontario
Seed Corn Marketing Board on Market Street. The first task
was to set up a complete grower records system.
“1953–Expansion of office requirements resulted in a
move to new quarters on Fourth Street in Chatham.
1954–The OSGMB organized the first export of
Canadian soybeans. The shipment was made from Port
Stanley [Ontario] to interests in the United Kingdom.
Initiated to generate competition in the domestic market,
exports were to continue in every succeeding year. Some
1,492,000 bushels of soybeans were exported during the
1954-55 crop year.
1956–The number of elected directors increased to 14
from 11.
1957–The average price of soybeans paid to growers
dropped to $1.95 per bushel–the lowest since World War
II. The board pressed for legislation to stabilize returns to
growers.
“1958–The board was successful in having soybeans
brought under the Agricultural Stabilization Act. The crop
was supported at $2.10 per bushel. The average price paid to
growers was $1.90, resulting in a deficiency payment of 19.6
cents per bushel for a total of $1,200,000 paid to growers.
The office was moved from Fourth Street to Wellington
Street West in Chatham. Otis McGregor became assistant
secretary-manager (with portrait photo).
Note. Letter (e-mail) from Kim Cooper formerly of
OSGMB. 2010. Feb. 18. The growers always had to pay a
premium to take part in income stabilization programs. So it
was not simply a government subsidy. At first, the premiums
had to be paid up front, but after a few years, the premiums
were deducted from the payout, if there was any payout.

1960–L.R. Addeman became information officer for
both the soybean and wheat boards.
1963–The ban on coloured margarine is lifted in
Ontario.
“1964–Increased emphasis was put on [soybean]
research when federal and provincial programs were brought
under a coordinated plan.
“1965–Domestic crushings reached a 16-year high at
20.8 million bushels, as did soybean imports at 16.5 million.
There was no price support in 1965 and succeeding crops,
the last having been applied to the 1964 crop at $2.15 per
bushel.”
1970–Canadian soybean production first tops 10 million
bushels.
1973–The first shipment of Ontario soybeans (Harosoy
variety) was made to Japan. The Ontario Soybean
Symposium was held at Ridgetown College of Agricultural
Technology, sponsored by the Board, the Ministry of
Agriculture, and Food and Agriculture Canada. K.A.
Standing became general manager of both the soybean and
wheat boards and Otis McGregor was appointed marketing
manager of both boards.
1974–D. Sanderson became secretary to the Ontario
soybean and wheat boards.
1975–The Soybean Board established its own separate
office in a rented building on Kell Drive in Chatham. Otis
McGregor became secretary manager of the Soybean Board.
1977–The metric system started to be used in agriculture
in Canada; metric ton (tonne) officially replaced bushel. “An
Advance Payment Program was established for soybeans
under the federal Advance Payments for Crops Act. The
program provided interest free loans to producers who stored
their soybean crop at harvest for future sale.” A record high
yield average of 39 bushels per acre was set. Mario Baletto
became market information coordinator.
“1979–The Board initiated a program to promote
soybeans as a food product and hired home economist Linda
Lantz to manage the program. Soybeans were the featured
crop at the Royal Agricultural Winter Fair.
“1980–Soybeans began trading duty free between
Canada and the United States following the elimination
of a 60 cent per bushel tariff, via the General Agreement
on Tariffs and Trade” (GATT). Fred Brandenburg became
assistant secretary manager.
“1982–The Board participated in a soybean export
market development mission to Japan, Hong Kong,
Malaysia, Singapore, and Korea; it was organized by the
Ontario Ministry of Agriculture and Food. Continued low
prices trigger stabilization payments of 38 cents per bushel
federally and 37 cents per bushel provincially.”
1983–Two new districts were formed, bringing the total
to 8. District 7 ran east to the Quebec border reflecting the
advance of soybean production to the north and east from its
traditional area.

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 1292
1984–A new office for the Board was erected at 180
Riverside Drive in Chatham. “A two-day conference–the
Ontario Soybean Symposium–and an incoming mission of
soybean buyers from the Far East [East Asia] and Europe
were sponsored jointly” by OSGMB and OMAF. “Prices
dropped again making a provincial stabilization payment of
36 cents per bushel necessary.” Note: Stabilization support
prices are based on an average of market prices for the past
five years.
1985–Fred Brandenburg became secretary manager
of the board and John Davidse became executive assistant
to the board. “Ontario became self-sufficient in soybean
production for the first time as the 37,000,000 bushel crop
exceeded the 33,165,000 bushel crush. Low prices continued
as did stabilization payments–42 cents per bushel from the
federal program and 39 cents from the provincial program.”
1986–”Ontario’s single biggest soybean export sale
of 50,000 tonnes was made to the USSR.” Low soybean
prices paid to producers continued. In addition to federal
and provincial stabilization payments, “the Special Canadian
Grains Program paid soybean growers on the basis of 18
cents per bushel.”
1987–Tino Breuer became marketing specialist. Districts
were again redistributed to reflect the average soybean
production in each.
1989–The Board celebrates its 40th birthday with a new
logo and a change in the spelling of its name from “SoyaBean” to “Soybean.” 15 directors now represent 24,000
growers in 8 districts across the province. 1,280,000 acres of
soybeans were grown in 1988–more than 14 times as many
as in 1948. Soybeans are Ontario’s #1 cash crop, worth over
$350 million in farm cash receipts in 1988. Address: P.O.
Box 1199, Chatham, Ontario, Canada N7M 5L8. Phone:
519-352-7730.
2659. Wilcox, J.R. 1989. Soybean protein and oil quality. In:
A.J. Pascale, ed. 1989. World Soybean Research Conference
IV. Buenos Aires: Continuing Committee. xxviii + 2152 p.
See p. 28-39. [35 ref]
• Summary: Contents: Introduction. Protein. Oil quality:
Fatty acids, lipoxygenase. Conclusion. “The quantity
and quality of oil and protein has remained unchanged in
soybean cultivars for the past 50 years. Today we are on the
verge of seeing cultivars released with improved protein or
oil contents or with improved quality of both oil and protein.
Progress has been made in overcoming inverse relationships
between seed yield and protein content, a deterrent to
developing high-yielding, high protein soybean cultivars. Oil
quality has been improved by the development of mutants
with altered fatty acid composition, and the incorporation of
the controlling genes into agronomically good breeding lines
or cultivars. The nutritional value of soybean meal has been
improved by the elimination of trypsin inhibitors, and food
products have been improved by the elimination of specific

lipoxygenase enzymes. These changes have the potential for
expanding uses of soybean products and of improving the
competitive role of soybean in world markets.
“In the history of soybean improvement in the U.S., only
two cultivars, ‘Provar’ and ‘Protana’, have been released
because of their high protein content. These two cultivars
averaged 3.5% higher in protein content but 8% lower in
seed yield than ‘Amsoy’ and ‘Corsoy’... The lower yields
of Provar and Protana were not compensated for in the
marketplace by a premium for the higher protein content.
Therefore, in spite of their high protein content, these two
varieties never occupied any significant acreage in the
northern U.S.
“There are two major reasons for the lack of success in
developing soybean cultivars with high seed protein content.
First, there has been a very consistent inverse relationship
between protein and oil in soybean seed... Second is the
fairly consistent inverse relationship between seed yield and
protein content.” Address: Research Geneticist, USDA/ARS
and Prof. of Agronomy, Purdue Univ., W. Lafayette, Indiana.
2660. Ridenour, Jeremiah. 1989. Recent developments at
Wildwood Natural Foods (Interview). SoyaScan Notes. May
4 and 7. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Wildwood is now a distributor, carrying 80
products including about 30 of their own products based on
soy, plus amazake, mochi, salsa, rocket cheese, and juices,
etc. They claim to be the only full-service distributor in the
Bay Area. With their 11 trucks (from Wildwood North) they
deliver their own products directly to northern California
stores–including Safeway supermarkets–rather than going
through the central Safeway warehouse. They stock the
shelves, set their own retail prices, have a vendor number in
Safeway’s computer, have bar codes on some products, yet
do all this without paying any slotting allowances. Service
and quality are considered to be the keys to success. A
number of these products are now in 30 California Safeway
supermarkets; the salsa played a key role in getting them in.
The company got into its first supermarket about 18 months
ago. At the Safeway in Lafayette, California, 9 products are
sold in the dairy case, between the yogurt and cottage cheese,
and the bacon. In some stores they have 8 feet of shelf space.
“We go in with confidence. We just say ‘either we get
this or we don’t come in. We know your customers want
no-cholesterol, low-fat foods, don’t they?’ And the buyers
are forced to agree with us, but they don’t even know what
we are selling. We tell them ‘This is it. This is the best on
the market. Its the freshest. We’ll deliver. What more can
you ask for?’ At the Mission Safeway in Santa Cruz, we
do about $800 to $900 a week. They have let us put in our
own refrigerated case, titled Wildwood Natural Foods, as
have two other stores, in premium spots such as right next
to the dairy case or end of aisles. We started by getting in
anywhere, even in the produce section. Then after we were
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in, we’d explain that we didn’t want to be in produce since it
was too warm and was a risk to both parties and consumers.
So we asked for 2 feet in the dairy case. When sales were
good there we went back and told them, ‘Look, we’ve got
this whole line of products.’ Some agreed to let us try it;
others didn’t.”
Wildwood can no longer produce all the tofu they
need for second generation products, so they buy some tofu
from Gary Stein at San Diego Soy Dairy. Wildwood Santa
Cruz, Wildwood Fairfax, and Monterey Bay Soyfoods (the
tempeh company) are three separate companies. All three
use about 350 acres x 30 bu/acre x 60 lb/bu = 630,000 lb/
year of Vinton soybeans. They get about 1.6 to 1.8 lb of
firm tofu from 1 lb of these soybeans, thus about 20,000 lb/
week of tofu. They make only nigari tofu, none with calcium
sulfate. Their main problem in making tofu is the curding
step. The main variable affecting curding is the soybean
variety. Wildwood Santa Cruz has 40 employees, which are
the equivalent of 20 full-time employees. A major problem
is rapid growth, which they now control by raising prices.
There is lots of duplication of managers, equipment, etc.
between Wildwood north and south.
Note: Soyfoods Center has heard from a source that
asked not to be mentioned that Wildwood’s gross sales
are presently estimated to be $5 million a year. Two-thirds
of that is estimated to come from products the company
sells but does not make, such as Mrs. Wiggly’s juices,
Rademacher’s sandwiches, solar tacos, salsa, etc. They try
very hard to get an exclusive on everything they distribute.
Address: Santa Cruz, California. Phone: 408-476-4448.
2661. Bernard, Richard L.; Juvik, Gail A.; Nelson, Randall
L. 1989. USDA soybean germplasm collection inventory.
Vol. 2. Chinese location names (Document part). INTSOY
Series No. 31. vi + 203 p. July. See p. 199-200. Alsi in
INTSOY Series No. 30, p. 78-79.
• Summary: For each pair, the old form (Wade-Giles)
is listed first, followed by (->) the current pinyin name:
Province or municipality names: Anwei -> Anhui. Chekiang
-> Zhejiang. Chihli -> Hebei (in part). Chilin -> Jilin. Fukien
-> Fujian. Heilungchiang or Heilungkiang -> Heilongjiang.
Honan -> Henan. Hopeh -> Hebei. Hunan -> Hunan. Hupeh
-> Hubei. Inner Mongolia -> Nei Monggol. Kansu -> Gansu.
Kiangsi -> Jiangxi. Kiangsu -> Jiangsu. Kirin -> Jilin.
Kwangsi Chuang -> Guangxi. Kwangtung -> Guangdong.
Kweichow -> Guizou. Liaoning -> Liaoning. Ningsia Hui
-> Ningxia Huizu. Peking Municipality -> Beijing Shi.
Shanghai Municipality -> Shanghai Shi. Shansi -> Shanxi.
Shantung -> Shandong. Shengking -> Liaoning (in part).
Shensi -> Shaanxi. Sinkiang Uighur -> Xinjiang Uygur.
Szechwan -> Sichuan. Taiwan -> Taiwan. Tibet -> Xizang.
Tientsin Municipality -> Tianjin Shi. Tsinghai -> Qinghai.
Yunnan -> Yunnan.
City and province names: Anda or Antah -> Anda,

Heilongjiang. Canton, Kwangtung -> Guangdong,
Guangdong. Changchun, Kirin -> Changchun, Jilin.
Changling, Kirin -> Changling, Jilin. Chinhuafu, Chekiang
-> Jinhua, Zhejiang. Chinwangtao, Hopeh -> Qinhuangdao,
Hebei. Dairen -> Dalian, Liaoning. Dalny, Manchuria ->
Dalian, Liaoning. Fakumen, Manchuria -> Faku, Liaoning.
Fanchiatun, southern Manchuria -> Fanjiatun, Jilin.
Fengtien (also named Mukden) -> Shenyang, Liaoning.
Hangchow, Chekiang -> Hangzhou, Zhejiang. Hankow,
Hupeh -> Wuhan, Hubei. Harbin -> Harbin, Heilongjiang.
Jungchiangko, Shengking -> Tongjiangkou, Liaoning.
Kaiyuan, Shenking -> Kaiyuan, Liaoning. Kirin, Kirin ->
Jilin, Jilin. Koshan -> Keshan, Heilongjiang. Kungchuling
[Kung Chuling], Chilin -> Gongzhuling, Jilin. Liaoyang,
Shengking -> Liaoyang, Liaoning. Lu-ta (also named Luda)
-> Dalian, Liaoning. Mukden -> Shenyang, Liaoning.
Mutangtsiang District -> Mudanjiang. Nanchang, Kiangsi ->
Manchang, Jiangxi. Nanking, Kiangsu -> Nanjing, Jiangsu.
Ninguta -> Ningan, Heilongjiang. Newchwang, Manchuria
-> Miuzhuang, Liaoning. Paotingfu -> Baoding, Hebei.
Peking -> Beijing, Beijing Shi. Peiping -> Beijing, Beijing
Shi. Pensiku, southern Manchuria -> Benxi, Liaoning. Pe
Tuan Lin Tza, Heilungchiang -> Sui Hua, Heilongjiang.
Shanghai -> Shanghai, Shanghai Shi. Shuanchenpu ->
Shuancheng, Heilongjiang. Shuangchengfu, Kirin ->
Shuangcheng, Heilongjiang. Sian, Shensi -> Xian, Shaanxi.
Ssupingkai, southern Manchuria -> Siping, Heilongjiang.
Suchiatun -> Sujiatun, Liaoning. Talien (see Lu-ta) ->
Dalian, Liaoning. Tansi, Chekiang -> Tangxi, Zhejiang.
Tiehling, Shengking -> Tieling, Liaoning. Tientsin, Chihli
-> Tianjin, Tianjin Shi. Wuchiatzu -> Wujiazi, Heilongjiang.
Wulukai, Kirin -> Wulukai, Jilin. Yangpingkwan, Shensi
-> Yangpingguan, Shaanxi. Yenping, Kukien -> Nanping,
Fujian. Yihsien, Shandong -> Yexian, Shandong. Address:
Univ. of Illinois.
2662. Agriculture Canada Research Station, Harrow. 1989.
Description of variety: Harovinton. Harrow, Ontario,
Canada. 2 p. Nov. 9. Unpublished typescript.
• Summary: Harovinton is a “Large-seeded tofu-type
soybean. Registration date: May 24, 1989. Registration No.:
3118... Harovinton, tested as OX733, was developed by the
Agriculture Canada Research Station, Harrow. This variety
was derived from the cross Vinton x Vinton 81, made in
1982.” Vinton is susceptible to Phytophthora (a fungus) and
tolerant of metribuzin (an herbicide) applied at recommended
rates. Growth habit: indeterminate.
“Seed characteristics: Shape: spherical flattened. Size:
large; 23 grams per 100 seeds. Seed coat: dull yellow. Hilum
colour: yellow. Oil content: lower than Corsoy (18.6% vs.
20.1%). Protein content: higher than Corsoy 79 (44.9% vs.
40.9%). Seed coat peroxidase activity: high.
Maturity: 3100 heat units (Ontario). Performance and
adaptation: In yield trials conducted in 1986, 1987 and
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1988 at Harrow, Malden and Woodslee, Harovinton yielded
about 6% less than Corsoy 79. Harovinton is shorter, more
lodging tolerant, and earlier maturing than Corsoy 79... The
yield of soymilk and tofu per kilogram of Harovinton beans
was 4% and 11% greater, respectively, than for Corsoy 79.”
Maintenance of breeder seed: Agriculture Canada, Research
Station, Harrow, Ontario. Canadian distributor: Canada
Packers.
Note 1. This is the earliest document seen (Nov. 2019)
that mentions the soybean variety Harovinton.
Note 2. The letterhead reads: “Agriculture Canada,
Food Production and Inspection Branch, Seed Division.” No
address is given. Address: Harrow, Ontario, Canada.
2663. Harovinton: New Canadian domestic soybean variety.
Large-seeded and/or vegetable-type soybean. 1989. Seed
color: Yellow (dull), hilum yellow.
• Summary: Sources: Agriculture Canada Research Station,
Harrow. 1989. “Description of variety: Harovinton.”
Harrow, Ontario, Canada. 2 p. Unpublished typescript.
Nov. 9. Harovinton is a “Large-seeded tofu-type soybean.
Registration date: May 24, 1989. Registration No.: 3118.”
Ontario Ministry of Agriculture and Food. 1990.
Soybean Buyers Mission from New Markets, July 1-7,
1990. Tokyo, Japan: Ontario Ministry of Agriculture and
Food. 61 p. See p. 40. Appendix 5, titled “Development of
soybean varieties,” states: “Researchers at the Agriculture
Canada Research Station in Harrow have focused on the
development of varieties for the manufacture of tofu. With
help from the OSGMB, a new variety named Harovinton,
was recently released from this breeding program. This
variety was higher than average protein content, white hilum
and large seed size to better suit the needs of the tofu and
soymilk manufacturers.
“To secure the best marketing and promotion of this
variety to overseas buyers, exclusive marketing rights were
given to the International Trade Division of Canada Packers
Inc. and Wheatley Elevators Ltd. Both companies have
extensive soybean export trading experience.”
Bernard, Richard L. 1999. “Historical list of publicly
developed North American specialty soybean cultivars to
1989: Large seeded.” Year released: 1989. Developed by:
Ontario, Harrow. Cultivar: Harovinton. Maturity group: I.
Parentage: Hm Rpsl-c from Vinton x Vinton 81.
Note: Harovinton was the first food-grade soybean
variety developed in Canada for the Japanese tofu industry,
and helped pave the way in establishing Canadian food-grade
soybeans as a premium quality product in Asia. Address:
USA.
2664. Product Name: Herb Tofu.
Manufacturer’s Name: Kaslo Soyfoods. Renamed
Silverking Soyafoods in Oct. 1990.
Manufacturer’s Address: Box 933, Kaslo, BC, V0G 1M0,

Canada. Phone: 604-353-7726.
Date of Introduction: 1990 February.
Ingredients: Soymilk, coagulant, garlic, basil, dill, chives,
parsley, sometimes a little tarragon (fresh or dried).
Wt/Vol., Packaging, Price: Bulk.
How Stored: Refrigerated.
New Product–Documentation: Talk with Greg Lundh,
owner. 1990. Oct. 20. He started making this product in Feb.
1990. The company name at that time was Kaslo Soyfoods.
In Oct. 1990 he changed the company name to Silverking
Soyafoods and moved to Silverking Group, Box #20, Nelson,
BC V1L 1C9, Canada. He uses Corsoy or Vinton soybeans,
usually certified organic. He buys some of his soybeans from
Sunrise; brokers will not deal with his company because it
is too small. The herbs listed above are added to the soymilk
before coagulation. The only organic soybeans grown in
Canada are grown in Ontario and they are all bought up by
a big tofu maker in Toronto. He has no labels for any of his
products. They are all sold bulk, to avoid packaging. 50% of
all his products are sold door to door in homes, and 50% are
sold in bulk pails to stores.
2665. Taira, Harue; Tanaka, Hiromi; Saito, Masayoshi;
Saito, Masataka. 1990. Daizu no zentô, yûri tôrui ganryô
ni oyobosu hinshu, ryûdai saibai nenji no eikyô [Effect of
cultivar, seed size and crop year on total and free sugar
contents of domestic soybeans]. Nippon Shokuhin Kogyo
Gakkaishi (J. of the Japanese Society of Food Science and
Technology) 37(3):203-13. [17 ref. Jap; eng]
• Summary: As seed size decreases, total sugar, total free
sugar, raffinose and stachyose all increase (102-116%),
however sucrose decreases slightly.
Table 1-1 shows the relationship, for 13 Japanese
varieties, between sugar contents, seed size, and crop
year. The varieties (for 1970) are: Kitamishiro, Toyosuzu,
Kitamusume, Koganejiro, Tokachinagaha, Isuzu, Oyachi
2, Karikachi, Shinsei, Hokkaihadaka, Okuhara 1, Harosoy,
Shika 4. Address: 1-3. National Food Research Inst.,
Ministry of Agriculture, Forestry and Fisheries, 2-1-2
Kannondai, Tsukuba, Ibaraki 305, Japan.
2666. Bates, Jonathan. 1990. West Coast tofu industry:
Soybean market outlook for Malheur County, Oregon.
Oregon State University, Corvallis, Oregon. 33 p. [12 ref]
• Summary: Contents: Introduction. Soybean market:
World and domestic. The low technology soyfoods industry.
Processor requirements. Assessment of producing soybeans
in Malheur County. Conclusion. West Coast tofu and
soyfood processors: California, Oregon, Washington. Bean
warehouses and cleaners. Selected soybean brokerages and
growers. Other information. Literature.
“There is interest in Malheur County, Oregon in
introducing soybeans as an alternative rotation crop in
place of wheat.” Research is being done at the Malheur
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Experiment Station. These would be food grade soybeans
destined for the West Coast soyfood processing industry.
“The purpose of this report is to investigate the west coast
food grade soybean market. Particular emphasis is placed
on the tofu market in Portland and western Oregon, Seattle
(Washington), and San Francisco (California). The main
objectives of the study are: 1. To determine the requirements
and/or preferences of soyfoods processors in regards to
soybean quality, bean variety, growing regimes (organic or
regular), packaging and delivery, and method of purchase. 2.
To determine the economic feasibility of using soybeans as a
rotational crop in the county in place of wheat. 3. To consider
the competitive advantages, if any, of growing soybeans in
Malheur county as opposed to the more traditional growing
areas of the Midwestern and Southeastern United States.
Information on soybean consumption is given for the
following tofu and soyfoods manufacturers, ranked here in
descending order of soybean usage. All produce tofu and/or
soymilk unless otherwise noted.:
Pacific Foods Inc., Tualatin, Oregon (57,700–77,000 lb/
week [expressed as 3-4 million lb/year] of nonorganic and
organic soybeans from midwest brokers, bulk and bagged,
for soymilk. “Growth is expected to slow unless soymilk can
be marketed to the general public”).
Azumaya Inc., San Francisco, CA (48,000–60,000 lb/
week of Vinton and Corsoy purchased from broker. Market
growing at 3-4% annually).
House Foods & Yamauchi, Los Angeles, CA (54,000
lb/week of nonorganic Corsoy and Vinton purchased from
broker-grower association. Steady growth. Expanded
capacity in 1987).
Mighty Soy, Los Angeles, CA (11,000–12,400 lb/week
of mainly Corsoy and Vinton, half organic and half not,
purchased from brokers or growers associations).
Wy Ky, Los Angeles, CA (7,800–9,000 lb/week of
nonorganic Corsoy, purchased from growers. 5% annual
growth).
Island Spring and Soy Resources Inc., Vashon, WA
(5,400–6,000 lb/week of organic Corsoy, purchased broker.
3-5% annual growth).
Surata Soyfoods, Eugene, Oregon (3,000–4,200 lb/
week of organic Vinton and Corsoy purchased from brokergrower).
Silver Sprout, San Francisco, CA (3,000–3,600 lb/week
of nonorganic Corsoy and Vinton purchased from broker,
bagged or bulk).
Dae Han & Co., Portland, Oregon (2,400–3,000 lb/
week of organic Vinton purchased from Midwest grower
association. Steady growth).
Turtle Island Soy Dairy, Husum, WA (2,100–2,400 lb/
week of organic Corsoy and Vinton purchased from Iowa
broker for tempeh. 5% annual growth).
Arcata Soyfoods, Arcata, CA (1,200 lb/week of organic
Corsoy purchased from grower).

Fuji Tofu Co., San Jose, CA (1,200 lb/week of organic
varieties purchased from broker).
Ashland Soy Works, Ashland, Oregon (1,800 lb/week of
organic Vinton and Corsoy, purchased from growers. Steady
growth).
Hoven Foods Co., Seattle, WA (1,655 lb/week of Lee 74
purchased from Jacob Hartz Seed Co. 5% annual growth).
Tacoma Soyfoods, Tacoma, WA (1,200 lb/week of
Vinton, Corsoy, Davis, Lee, and Holland, organic and
inorganic, purchased from Midwest Soy International
[grower assoc.]. 5% growth last year).
Kobayashi’s Soybean Products, Ontario, Oregon (420–
540 lb/week of Corsoy purchased from Midwest growers).
Address: Graduate research asst., Oregon State Univ.,
Corvallis, Oregon.
2667. Mohamed, Ali I.; Mebrahtu, T.; Rangappa, M. 1990.
Evaluation of vegetable soybean genotypes for nutritional
and anti-nutritional factors. Soybean Genetics Newsletter
17:114-16. April. [9 ref]
• Summary: “Introduction: Consumers across the US
concerned with health and physical fitness are searching for
a alternative vegetable crop that can be incorporated into a
low-calorie nutritional diet... Therefore, one of the major
thrusts of the current plant breeding research at Virginia State
University (VSU) is the development of vegetable soybean
cultivars with desirable agronomic traits and high nutritional
quality and quantity.
Table 1 gives the mean percentage of protein and oil,
and the trypsin inhibitor and lipoxygenase activities in 17
selected vegetable genotypes. Of these, six have names:
Ware, Emperor, Sango, Kingston, Sooty, and Wilson 5
[Wilson Five]; the others have only PI numbers. Address:
Virginia State Univ., Box 285, Petersburg, Virginia 23803.
2668. Messina, Mark. 1990. The role of soy products in
cancer prevention: Agenda and participants (Brochure).
Bethesda, Maryland: National Cancer Institute. 3 p. Held 27
June 1990 at Bethesda, Maryland.
• Summary: This 3-page typed announcement, distributed in
May 1990, gives the agenda (titles of papers and speakers),
and the full address of all 11 participants in this conference.
The proceedings of this conference were summarized by
M. Messina and S. Barnes in the Journal of the National
Cancer Institute (83(8):541-45. 17 April 1991) under the
title “The role of soy products in reducing risk of cancer:
Commentary.”
Introduction and overview, by Dr. Mark Messina.
Dietary estrogens: Their potential role in hormonedependent disease, by Dr. K. Setchell.
Inhibition by soybeans and other soy fractions of
mammary tumors in rat models of breast cancer, by Dr. S.
Barnes.
Soybean protease inhibitors as cancer preventive agents,
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by Dr. A. Kennedy.
Protease inhibitors in processed soy products, by Dr. D.
Brandon.
Possible risks associated with the consumption of
trypsin inhibitors in the human diet, by Dr. I.E. Liener.
Role of phytosterols and saponins in soybeans on
chemical carcinogenesis, by Dr. A.V. Rao.
Inhibition of colonic cancer by dietary phytic acid, by
Dr. E. Graf.
Lunch
Variation in Glycine max, by Dr. J.A. Duke.
Soybean processing of products, by Dr. B. Szuhaj.
National Institute of Environmental Health Sciences
study of post-menopausal women, by Dr. D. Baird.
Attached is an aerial view map of the National Institutes
of Health. Address: PhD, Diet and Cancer Branch, National
Cancer Inst., 9000 Rockville Pike, EPN–Room 202,
Bethesda, Maryland 20892-6130. Phone: 301-496-8573.
2669. Ontario Ministry of Agriculture and Food. 1990.
Soybean buyers mission from new markets, July 1-7, 1990.
Tokyo, Japan: Ontario Ministry of Agriculture and Food. 61
p. 30 cm. Saddle stitched. [Eng]
• Summary: This conference took place in Ontario, Canada.
On the mission were two buyers each from Indonesia (P.T.
Indofood Interna Corp., BULOG), Philippines (Universal
Robina Corp., Paritas Trading Corp.), and Taiwan (Sun Ford
Mfg. Corp, Great Wall Enterprise Co.). Michael Loh of
OMAF/Tokyo was the mission leader. Contents: Background
and purpose. Mission members. Itinerary. Seminar agenda.
Canada’s soybean industry, by Fred Brandenburg of
OSGMB. An overview of export opportunities in the new
markets (Korea, Taiwan, Philippines, Indonesia), by Michael
Loh of OMAF, Tokyo. Role of Taiwan Soybean Importers,
by Laurence Hsiao of Sun Ford Conglomerate Corp.
Soybean market in Indonesia, by A. Saifullah of BULOG,
Indonesia. The market prospective for tempeh in the year
2000, by Ms. Susani K. Karta, manager, P.T. Indofood
Interna Corp. (Indonesia). Appendix: 1. Ontario soybean
suppliers (directory of 15 exporters). 2. Useful contacts. 3.
Ontario soybean oil crushers (ADM, Victory Soya Mills,
Central Soya of Canada). 4. Role of the Ontario Soybean
Growers’ Marketing Board. 5. Development of soybean
varieties (incl. Harovinton for tofu; Canatto, Nattawa, and
Nattosan for natto). 6. Market trends in the development of
traditional soyfood, by Susani K. Karta (ASA, Singapore;
Originally presented at the ASEAN Food Conference, Oct.
1988, Bangkok, Thailand). 7. Reference materials for doing
business in Asia/Pacific.
“Natto soybean variety development at Agriculture
Canada in Ottawa has also received considerable support
from the OSGMB. Ottawa’s Dr. Harvey Voldeng has been
extremely successful at breeding Canada’s top natto varieties
(Canatto, Nattawa, and Nattosan) as well as incorporating

higher protein levels into other early maturing varieties.”
“Soybean breeders are selecting for high protein and
white hilum whenever possible” (p. 40). Address: Tokyo,
Japan.
2670. Bryan, Ford R. 1990. Beyond the Model T: The other
ventures of Henry Ford. Detroit, Michigan: Wayne State
University Press. 205 p. Illust. Index. 29 cm.
• Summary: Discusses the great diversity of enterprises
pursued by Henry Ford during his long business career,
including his work with soybeans, chemurgy, and a
sustainable society. A full-page black-and-white photo
opposite the title page shows Henry Ford on his 78th
birthday in 1941 in a wheat field wearing a suit of soybean
fabric. Includes discussions of: Ford’s English estate
(Fordson Estates Ltd. and Boreham House; 5,000 acres of
farmland in the historic Chelmsford district of Essex, 30
miles northeast of London, England).
Waterpower (Chap. 4) and Ford’s hydro-electric power
plants, including those on the Saline River at Milan and
Saline, which these were used for soybean processing. “As
a boy, Henry Ford was intrigued by flowing water. When
he went with his father to nearby Coon’s Mill on the Rouge
River where their corn and wheat were ground, he observed
the waterwheel furnishing the power for grinding the grain.
As schoolboys, he and his friends constructed a small dam
in a ditch [in front of the Miller School at Dearborn]... and
ran a homemade wheel to the delight of the other children.
A painting on page 46 attempts to recapture this childhood
waterwheel. A map (#77015) on page 50 shows the location
of Ford Village Industries in southeastern Michigan. A
large photo (p. 51, taken in May 1938; #188-23330) shows
the renovated old gristmill at Saline, Michigan. In the
background is the original 4-story gristmill building, in
the foreground is the new solvent extraction building, and
running under the original building is the stone-lined mill
race, with water running in it.
Chapter 12, “Ford Farms,” notes: “Henry Ford was
perhaps first and foremost a farmer, though with a wellrecognized mechanical talent. His ancestors had been eking
out an existence on a small patch of leased stony earth in
Southern Ireland for generations. So Henry’s father, as might
be expected, soon after reaching America as a young man,
exhibited a strong land-hungry appetite–accumulating more
than two hundred acres of rich Dearborn soil in his own
name within a span of about ten years... But in 1902, three
years before his father died, Henry had bought the homestead
property and evidenced his continuing interest in agriculture.
Henry turned out to be infinitely more land-hungry than
his father.” At the peak of his holdings, Ford owned more
than 3 million acres worldwide, an area about the size of
Connecticut. “Near Dearborn were the fabulous Henry
Ford Farms of southeastern Michigan,” which Henry Ford
supervised closely... Beginning in 1932 Ford chose soybeans

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 1297
as the ideal crop for combined farm and industrial use...
During 1932-33 he is said to have spent about $1,225,000 on
soybean experiments involving 300 varieties. Nearly 7,400
acres were planted to soybeans on his farms in Lenawee
County yielding more than 100,000 bushels.” Varieties there
included Itosan [Ito San], Manchu, Early Brown, and Black
Eyebrow (p. 112-13).
In the town of Richmond Hill (17 miles south of
Savannah, Georgia) Ford conducted the Richmond Hill
Experiment–which turned out to be “a dramatic social and
economic revolution.” As part of this, he built the George
Washington Carver School. Starting in 1937, agricultural
research was prominent on his Georgia plantation, under the
supervision of H.K. Ukkelberg (formerly one of Thomas
Edison’s chemists). In 1937 “about 350 varieties of soybeans
(Henry’s favorite crop) were grown and tested for oil content,
resulting in selection of a variety yielding 22% oil, to which
the name Seminole was given. Experiments with the spacing
of soybeans in rows showed how to increase yields. Use of
basic slag as a soil conditioner was found to increase yields
by 30 to 40 percent.” Moreover, alcohol, made from sweet
potatoes and from rice, was blended with gasoline for use as
a motor fuel. Tung trees, perilla, crotolaria, chia, abutilon,
goldenrod (as a potential source of rubber), and many other
crops were also tested. Address: Historical researcher, Henry
Ford Museum and Greenfield Village, Dearborn, Michigan.
2671. Facciola, Stephen. 1990. Cornucopia: A source book of
edible plants. Vista, California: Kampong Publications. ix +
678 p. Indexes (six!). 28 cm. [522* ref]
• Summary: “In your hands is one of the most remarkable
efforts to come out of the struggle to preserve the genetic
diversity of our planet... Steve Facciola has put together an
easy-to-understand, easy-to-use compendium of the diversity
of food plants available to consumer, gardener and scientist”
(from the Preface). The largest and most comprehensive
work of its kind, this book gives details on 3,000 edible plant
species and 7,000 varieties.
Contents: Preface, by Noel Vietmeyer. Introduction.
Acknowledgements. Botanical listings: Alphabetical listings
of plant families (Glycine max and Glycine tabacina are
listed in the family Fabaceae, pronounced fuh-BAY-see),
fungi families, algae families, bacteria families. Cultivar
listings (by common name for the most important and
popular crops, e.g., shiitake, soybean, spinach, sprouting
seeds). Sources (names, addresses and phone numbers of
firms that sell seeds, plants, etc.: Domestic commercial,
domestic non-commercial, overseas commercial, overseas
non-commercial). Bibliography. Indices and appendixes:
Index of principal vernacular names. Index of vernacular and
other names occurring elsewhere in the text. Index of usage
and edible parts. Index of species native to or naturalized
in North America. Index of species not listed in Kunkel
[Gunther Kunkel. 1984. Plants for human consumption.

Koeltz Scientific Books, Germany]. Index of families
and genera. Appendix A: Abbreviations used–For type of
product offered, for annotated bibliographical citations, in
descriptions for sources. Appendix B: Endnotes used in the
cultivar listings.
As of Aug. 1994 an electronic version of this book is
now available. It runs on Microsoft Windows and uses more
than 25,000 hypertext links to cross reference information.
The main information on soybeans is found on pages 91
(Botanical listings for Glycine max and Glycine tabacina),
p. 219 (Aspergillus oryzae culture), p. 221 (Actinomucor
elegans culture for fermented tofu or sufu, and Rhizopus
cultures for tempeh), p. 224 (Bacillus subtilis culture for
natto), p. 482-83 (for “field soybeans,” lists 5 black-skinned
cultivars, and 7 yellow-skinned cultivars; plus 11 “vegetable
soybeans”–Agate, Butterbeans, Envy, Extra Early, Fiskeby
V, Hahto, Hakucho Early, Kanrich, Okuhara Early Green,
Prize, and White Lion), p. 485-87 (sprouting seeds including
soybean sprouts with directions for sprouting), and p. 500
(Soyfood cultures).
Additional information on food uses of soybeans is
found throughout the book. Tofu: p. 9 (In Indonesia, a
salt derived from the fruit of Rhus javanica (Nurude, Muyen) is used to coagulate tofu), p. 61 (In Japan the seeds
of Cannabis sativa, called asanomi, are used in deep-fried
tofu burgers (ganmodoki)), p. 76 (A vegetable curd similar
to soybean tofu can be made from the seeds of the bottle
gourd or calabash (Lagenaria siceraria)), p. 92 (The seeds
of the Bonavista bean or hyacinth bean (Lablab purpureus)
can be prepared as tofu), p. 127 (The seeds of okra, gumbo,
or lady’s finger (Abelmoschus esculentus) can be made into
tofu or tempeh). Kecap (Indonesian soy sauce): p. 9 (In
Indonesia, the plant tuberose (Polianthes tuberosa) is added
to the substrate in making kecap), p. 191 (In Indonesia,
fresh leaves of kaffir lime, also called ichang lime, makrut,
or djeruk purut (Citrus hystrx) are used to flavor kecap).
Miso: The following can be used as a substrate for miso–p.
88 (Peanuts), p. 94 (seeds of the velvet bean, also called
cowitch, cowhage, benguk (Mucuna pruriens)), p. 155
(barley (Hordeum vulgare)), p. 156 (proso millet (Panicum
miliaceum)). Address: 1870 Sunrise Dr., Vista, California
92084. Phone: (619) 726-0990.
2672. Kane, Marion. 1991. The cutting edge. Toronto Star
(Ontario, Canada). Jan. 2. p. D8.
• Summary: In Japan, people are now enjoying foods made
from soybeans bred and grown in Canada.
Plant breeders at Agriculture Canada have developed
two soybean varieties for specialized markets in East Asia.
Harovinton is a large-seeded variety used to make tofu.
Nattosan is a small-seeded variety used to make natto, a
popular fermented Japanese soy food.
“Let’s take a cue from the Japanese and start finding
tasty ways to prepare tofu here on home turf. After all, its the
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perfect protein alternative to meat.”
2673. Mohamed, Ali I.; Mebrahtu, T.; Rangappa, M. 1991.
Nutrient composition and anti-nutritional factors in selected
vegetable soybean (Glycine max [L.] Merr.). Plant Foods for
Human Nutrition 41(1):89-100. Jan. [42 ref]
• Summary: Variation in the nutrient composition and antinutritional factors of 17 vegetable soybean varieties was
determined. Wide variation was found in percentage protein,
total phosphorus, and available phosphorus. Variations
in calcium, potassium, iron, magnesium, copper, trypsin
inhibitor activity, and phytate content were also documented.
Varieties that showed good nutritional potential for
use in breeding programs were: Sooty, Emperor, Wilson-5
[Wilson-Five], PI 416771, and PI 417322. Address:
Cooperative State Research Service (CSRS), Virginia State
Univ., P.O. Box 285, Petersburg, Virginia 23803.
2674. Orf, J.H.; Lambert, J.W.; Kennedy, B.W. 1991.
Registration of Proto soybean. Crop Science 31(2):486.
March/April. [5 ref]
• Summary: The Proto soybean (Registration no. CV-275,
PI 542,769) was developed at the Minnesota Agricultural
Experiment Station. It was released on 15 Feb. 1989 as
a “special purpose high-protein cultivar for use in the
production of tofu and other products requiring very high
protein content.” Proto is of maturity Group 0, about 2 days
earlier than Evans. The seeds are dull yellow with buff hila.
Proto contains 45.6% protein and 16.5% oil. Breeder seed
will be maintained by the Minnesota Agric. Exp. Station.
Work supported in part by grants from the Minnesota
Soybean Research and Promotion Council, and the
Minnesota Seed Producers and Promotion Assoc.
Note: This is the earliest document seen (July 2013) that
mentions the soybeans variety Proto. Address: 1-2. Dep. of
Agronomy and Plant Genetics; 3. Dep. of Plant Pathology.
All: Univ. of Minnesota, St. Paul, MN 55108.
2675. Proto: New U.S. domestic soybean variety. Specialty
high-protein soybean. 1991. Seed color: Yellow (dull), hilum
buff.
• Summary: Sources: Orf, J.H.; Lambert, J.W.; Kennedy,
B.W. 1991. “Registration of Proto soybean.” Crop Science
31(2):486. March/April. Proto was developed at the
Minnesota Agric. Exp. Station. It was released on 15 Feb.
1989 as a “special purpose high-protein cultivar for use in
the production of tofu and other products requiring very high
protein content.” Proto is of maturity Group 0, about 2 days
earlier than Evans. The seeds are dull yellow with buff hila.
Proto contains 45.6% protein and 16.5% oil.
Bernard, Richard L.; Nelson, R.J. 1992. “Origins and
pedigrees of public soybean varieties in the United States
and Canada: 1987 to 1991–(1) Additions to Table 6; (2)
Corrections and additional information; (3) Additions to

Table 9; (4) Table updating USDA Soybean Germplasm
Collection.” USDA Technical Bulletin No. 1746. 11 p. July.
See Additions to Table 6. Variety: Proto. Maturity group:
0. Pedigree: M70-504(M63-87 x PI 189.880, Bitterhoff)
x M69-42(M63-158 x Provar). Note: M63-87 is from
Chippewa x PI 261.475(Shika No. 1). M63-158 is from PI
261.475 x Pridesoy II (unknown origin). Prior designation:
M77-251. Year releases or licensed: 1989. Developer:
Minnesota AES (Agric. Exp. Station).
Letter from Richard Bernard, soybean breeder, Univ.
of Illinois. 1999. Sept. 9. “In my Feb. 1999 table (1999
soybean breeders conference) I listed Porotana, Provar, and
Proto with the ‘large-seeded’ cultivars. But they are not
large seeded; they are specialty varieties released for their
high protein content so probably should be put in a different
category. This will be a growing category in the future–i.e.,
soybeans with special compositional traits.” Address: USA.
2676. Smeltzer, Gerald G. 1991. Work with soybeans
in Nova Scotia (Interview). SoyaScan Notes. April 25.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Jerry worked at the Agricultural Research
Center at Kentville, Nova Scotia. From 1938 to 1953
he worked there for the Nova Scotia government doing
extension work. He worked there for the Canadian federal
government from 1953 to 1978, and started working with
soybeans in 1954. He now lives in Kentville about 2 miles
from the station.
He thinks that soybeans were introduced at Kentville
in about 1915; that was when the station began its work and
they tested many crops in those early years. A history of the
Kentville station may contain that information. When he
started his work with soybeans in 1954, one or two farmers
were growing small plots of soybeans commercially. He
got his germplasm from Dr. Harvey Voldeng at the research
center in Ottawa. He worked with varieties like Altona and
Maple Arrow. Soybean acreage in Nova Scotia reached its
peak of about 4,000 to 5,000 acres in about 1985. Today
he thinks that less than 1,000 acres are grown, and they are
slightly subsidized. The soybeans are mostly run through
a extruder and used only in feeds for dairy cattle. No oil
is extracted. The main two barriers to expansion of the
crop are killing frosts (in mid-May or mid-September) and
economics. As far as he knows, no research work is presently
being done with soybeans in Nova Scotia. Some work was
done by Jim Langille (who was his counterpart at Nappan
[pronounced nuh-PAN], but who has passed away).
Smeltzer (who retired in 1978 and now raises honey
bees) wrote an unpublished 60-page summary of his research
on soybeans (especially variety trials) in Nova Scotia during
his 27 years with the federal government. After he retired
they shredded almost every copy except one, which he now
has and would like to share. Dr. George Jones, formerly from
the University of Guelph and now working with soybeans in
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Prince Edward Island, also has a copy and he made copies
for his coworkers. Smeltzer also published an article on
soybean fertility. Address: 148 Belcher St., Kentville, NS
B4N 1C9, Canada. Phone: 902-678-2793.
2677. Buzzell, R.I.; Anderson, T.R.; Hamill, A.S.; Welacky,
T.W. 1991. Harovinton soybean. Canadian J. of Plant
Science 71(2):525-26. April. [4 ref. Eng; fre]
• Summary: “Harovinton is a large-seeded soybean cultivar
with a greater protein content than oilseed cultivars and
is suitable for tofu production... Production will be on a
contract basis with Canada Packers, Inc.”
“Registration number 3118 was issued for Harovinton
as a tofu-type soybean, by the Variety of Registration Office,
Seed Division, Food Production and Inspection Branch of
Agriculture Canada.” Address: Research Station, Agriculture
Canada, Harrow, Ontario, N0R 1G0, Canada.
2678. Kudou, Shigemitsu; Fleury, Y.; Welti, D.; Magnolato,
D.; Uchida, T.; Kitamura, K.; Okubo, K. 1991. Malonyl
isoflavone glycosides in soybean seeds (Glycine max
Merrill). Agricultural and Biological Chemistry 55(9):222733. Sept. [21 ref]
• Summary: Isoflavone concentration in the soybean
hypocotyl is about 5-6 times higher than in the cotyledons.
Nine kinds of isoflavone glycosides were isolated from the
hypocotyls of soybean seeds. Three kinds were proved to be
malonylated soybean isoflavones. The principal conjugated
forms of isoflavones in the soybean hypocotyl were
6”-O-malonylglucosides. “All of the isoflavone components
produced intensely undesirable taste effects such as bitter,
astringent and dry mouth feeling.”
A graph (p. 2229) shows “Isoflavone accumulation
during maturation of Maple Arrow soybean seeds.”
The accumulation of daidzin, genistin, glycitin and
their corresponding malonylated forms in immature
seeds during development began at about 35 days after
flowering and increased until about 60 days after flowering.
Malonylgenistin and the genistin content increased during
the late development of the beans, whereas malonyldaidzin
and daidzin accumulated throughout the whole period.
Address: 1&5. Kanesa Miso Co., Ltd., 202 Hamada,
Tamagawa, Aomori 030, Japan; 2-4. Research Centre, Nestlé
Ltd., P.O. Box 44, Vers-Chez-Les-Blanc, CH-1000 Lausanne
26, Switzerland.
2679. Kretzschmar, R.M.; Hafner, H.; Bationo, A.;
Marschner, H. 1991. Long- and short-term effects of crop
residues on aluminum toxicity, phosphorous availability and
growth of pearl millet in an acid sandy soil. Plant and Soil
136(2):215-223. Oct. [27 ref]
• Summary: In the acid sandy soils of the Sahelian zone
of West Africa, pearl millet proved to me very tolerant
to aluminum, compared with cowpea and soybean. The

soybean variety used was aluminum-sensitive Maple Arrow.
The soybean, peanut, and cowpea seeds were germinated
in quartz sand and pearl millet seeds between filter paper,
both moistened with 10mM calcium sulfate solution. After
germination the seedlings were transferred to a nutrient
solution and aluminum was added.
Note: It is not clear in what countries the soybeans were
grown. They were probably not grown in Niger. Address:
1&3. Inst. of Plant Nutrition, Hohenheim Univ., P.O. Box
700562, DW-7000 Stuttgart, 70, Germany; 2. ICRISAT
Sahelian Center, B.P. 12404, Niamey, Niger.
2680. Sun, Nong; Breene, William M. 1991. Calcium sulfate
concentration influence on yield and quality of tofu from five
soybean varieties. J. of Food Science 56(6):1604-07, 1610.
Nov. [22 ref]
• Summary: “A mini-process is described for making tofu
from 50-gm quantities of soybeans. It was used to compare
yield and quality among five Minnesota grown varieties
(Vinton, Corsoy, Hardin, Stine 2510, and Stine 2810) and to
determine optimum concentration of the coagulant, calcium
sulfate.”
The more calcium sulfate was used, the lower the yield
and protein recovery. Address: Dep. of Food Science &
Nutrition, Univ. of Minnesota, 1334 Eckles Ave., St. Paul,
MN 55108.
2681. Hymowitz, T.; Bernard, R.L. 1991. Origin of the
soybean and germplasm introduction and development in
North America. In: H.L. Shands and L.E. Wiesner, eds. 19911992. Use of Plant Introductions in Cultivar Development:
Proceedings of a symposium sponsored by Division C-1 of
the Crop Science Society of America in Las Vegas, Nevada,
19 Oct. 1989. 2 vols. Part 1. CSSA Special Publication
Number 17. Madison, Wisconsin: Crop Science Society
of America (CSSA). 164 p. See p. 147-64. Chap. 9. Crop
Science Society of America Special Publication No. 17. [34
ref]
• Summary: Contents: Introduction. Origin of the genus
glycine. Origin of the soybean. Introduction of the soybean
to North America (by Samuel Bowen in 1765). Experiment
stations and technology. Introduced soybean germplasm.
Cultivar development. Glycine soja. Wild perennial glycine
species.
“The genus Glycine Willd is divided into two subgenera,
Glycine and Soja (Moench) F.J. Herm. The subgenus
Glycine contains 15 wild perennial species (Singh et al.,
1988; Tindale and Craven, 1988). Thirteen of the species [G.
albicans Tind. and Craven, G. arenaria Tind., G. curvata
Tind., G. canescens F.J. Herm., G. clandestina Wendl.,
G. curvata Tind., G. cyrtoloba Tind., G. falcata Benth.,
G. hirticaulis Tind. and Craven, G. lactovirens Tind. and
Craven, G. latifolia (Benth.) Newell and Hymowitz, G.
latrobeana (Meissn.) Benth. and G. microphylla (Benth.)

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 1300
Tind.] are indigenous to Australia. All carry 2n = 40
chromosomes (diploid) except for G. hirticaulis which is
tetraploid, 2n = 80.
“Glycine tabacina (Labill.) Benth. with 2n = 40 or 80
chromosomes, has been found in Australia, Taiwan, south
Pacific Islands (New Caledonia, Fiji, Tonga, Vanuatu, Niue)
and west central Pacific Islands (Mariana, Ryukyu). All
accessions of G. tabacina collected outside of Australia are
tetraploid (2n = 80) and even within Australia, tetraploids
predominate over diploid forms. Glycine tomentella Hayata
has been found in Australia (2n = 38, 40, 78, or 80), Papua
New Guinea (2n = 40, 78 or 80), Indonesia (2n = 80),
Philippines (2n = 80), and Taiwan (2n = 80). Singh et al.
(1987, 1989) demonstrated that the complexes of G. tabacina
and G. tomentella evolved through allopolyploidization in
Australia.”
“The soybean was first introduced to North America
in 1765 by Samuel Bowen, a seaman employed by the
East India Company. Bowen brought soybean from China
via London to Greenwich, his residence in the province of
Georgia. Situated a few kilometers east of Savannah, the 180
ha of Greenwich (now a cemetery) became the center of his
farming and manufacturing enterprises.
“By the late 1850s, soybean was evaluated for forage
potential by many farmers throughout the USA (Hymowitz,
1987). However, the scientific approach for evaluating the
crop had to wait until the emergence of the agricultural
experiment stations at land grant institutions during the latter
part of the nineteenth century.”
Table 9-1 (p. 154-57) shows “Ancestral cultivars and
their occurrence in pedigrees of U.S.- Canadian publicly
developed grain-type soybean cultivars (excluding
backcross-developed isolines covered in Table 3). Part A
of this table is a summary by maturity group and part B is
a summary by decade of release. Each part is divided into
number of descendant cultivars, northern ancestors, southern
ancestors, ancestors chosen for pest resistance, other, and
number of ancestral cultivars. The ten most important
northern ancestors (in descending order of importance with
the number of occurrences in pedigrees in parentheses) are:
Mandarin (143), Manchu (121), Richland (119), A.K. (108),
Dunfield (83), Mukden (73), No. 171 (30), Pakota (27), L371355 (25), and Manitoba Brown (14). The 13 most important
southern ancestors are: CNS (118), Tokyo (109), PI54610
(108), S-100 (82), Roanoke (42), Haberlandt (40), Arksoy
(40), Palmetto (34), Biloxi (9), PI 60406 (7), Otootan (7),
Laredo (4), Mammoth Yellow (5).
Table 9-2 (p. 158-59) shows the “Origins of major
ancestral cultivars of the 221 cultivars developed at public
institutions in the USA and Canada.” For each cultivar
is given: Descendant cultivars, maturity group, year of
introduction, country and locality of origin, and original
cultivar name.
Table 9-3 (p. 161) shows “Sources of genes backcrossed

into domestic public soybean cultivars.” The named varieties
are Kanro, Mukden, Arksoy, Higan, Kingwa, and CNS. All 8
of the most important northern cultivars originated in China.
Of the 12 most important southern cultivars, 9 originated
in China, 2 in Korea, and 2 or 3 in Japan. Address: Univ. of
Illinois, Urbana, Illinois.
2682. University of Illinois, Dep. of Agronomy. 1992.
USDA Soybean Germplasm Collection: Introduced and old
domestic varieties of the United States and Canada. Urbana,
Illinois. 2 p. Jan. 21. Unpublished typescript. 28 cm.
• Summary: Lists 202 old domestic soybean varieties that
are currently in the USDA Germplasm Collection. For each
variety is given: Country of origin. Maturity group. Code
letters for the following: Stem termination (indeterminate,
semi-determinate, determinate), flower color, pubescence
color, pubescence form, pubescence density, pod color, seed
coat luster, seed coat color, hylum color, and other unique
characteristics.
Across the top of page 1 is a horizontal table. In the top
row are 13 maturity groups from 000 to X. In the second row
are the number of varieties belonging to each maturity group,
plus the total (202).
Note: Dr. Richard Bernard sent this document to
Soyfoods Center in Dec. 1998. On it he wrote a “v” to the
left of the following varieties, which he believes to be a
large-seeded vegetable-type soybeans: Agate, Aoda, Bansei,
Bansei [Ames, Iowa], Chusei, Easycook, Emperor, Etum,
Fuji, Funk Delicious, Giant Green, Goku, Green and Black,
Hahto, Hahto [Michigan], Higan, Hokkaido, Imperial,
Jefferson, Jogun, Jogun [Ames, Iowa], Kanum [probably
1941-47], Kura, Osaya, Rokusun, Sac, Sanga, Sato, Shiro,
Sousei, Tastee, Toku, Tortoise Egg, Waseda, Wolverine.
Address: Univ. of Illinois, Urbana, Illinois.
2683. Schaefer, Mary Jane; Love, J. 1992. Relationships
between soybean components and tofu texture. J. of Food
Quality 15(1):53-66. Feb. [34 ref]
• Summary: Tofu was prepared from Amsoy 71, Vinton, or
Vinton 81 soybean varieties. Varieties high in protein content
produced tofu with a high yield and firmer, more springy
texture. “Phytic acid may preferentially bind the calcium
coagulant, altering the curd structure and yield, composition
and texture of the resulting tofu.” Address: 210A MacKay
Hall, Dep. of Food Science and Human Nutrition, Iowa State
Univ., Ames, Iowa 50011.
2684. Prevedell, Donna. 1992. Soybeans: So organic? These
farmers substitute management for pesticides to fill market
niches. Soybean Digest. Mid-March. p. 38-39.
• Summary: Glen Spray and his brother Rex have been
growing soybeans organically for 20 years on their 700
acres of their farm in Mt. Vernon, Ohio. They earn $10.50 to
$12.00 a bushel and get yields of 50 bu/acre, “The Organic
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Crop Improvement Association reports only about 90,000
soybean acres, less than 0.2% of the U.S. total, were farmed
organically in 1990. Why so few farmers are willing to
devote so few acres to highly profitable organic soybeans is a
mystery to veteran organic growers. From Nebraska to Ohio
they routinely raise 40- to 60-bushel per acre crops, earn
15% to 100% over market prices and spend less on inputs
than their mainstream neighbors. And they do it with the
same machinery and practices found on conventional farms.”
Spray notes that 50 years ago all farmers grew their soybean
organically. On level ground, they use a 4-year rotation of
corn, soybeans, wheat or oats, and red clover. Aside from
bedding from the cattle barn, no commercial fertilizer or
lime has been applied for 2 decades. They plant Amsoy
and Vinton varieties for the white hylum and higher protein
content required by the tofu market. Details of the crop cycle
are given. Four other farmers growing organic soybean can
be found in Edgar, Nebraska.
2685. Bernard, Richard L.; Nelson, R.J. 1992. Origins and
pedigrees of public soybean varieties in the United States
and Canada: 1987 to 1991–(1) Additions to Table 6; (2)
Corrections and additional information; (3) Additions to
Table 9; (4) Table updating USDA Soybean Germplasm
Collection. USDA Technical Bulletin No. 1746. 11 p. July. [1
ref]
• Summary: These four unpublished photocopied documents
are intended to update and make corrections in USDA
Technical Bulletin No. 1746, issued in Oct. 1988.
Part (1), “Additions to Table 6,” gives details about the
following new varieties: Amcor 89, Archer (Developer: Iowa
and Puerto Rico AES), Avery, Bass, Bell, Bert, Brim, Brock,
Bryan, Buckshot 723, Burlison, Camp, Canatto, Chapman,
Choska, Colquitt, Conrad, Cook, Cordell, Corsica, Crockett,
Crowley, Delsoy 4210, Delsoy 4500, Delsoy 4710, Delsoy
4900, Dunbar, Edison, Elgin 87, Erie, Flyer, Glenwood,
GR8836, GR8936, Hagood, Hamilton, Hardin 91, Haroson,
Harovinton, Harper 87, Hartwig, Hayes, Hobbit 87, Howard,
HP201, HP202, HP203, HP204, Hutcheson, IA1001,
IA1002, IA1003, IA2001, IA2002, IA2003, IA2004, IA2005,
IA2007, IA2009, IA2010 (Note: IA varieties are all from
Iowa and Puerto Rico AES), IL1, IL2 (Note: IL varieties
are from the Illinois AES), Jack, Kasota, Kato, Kenwood,
Kunitz, Lamar, Leslie, Linford, Lloyd, LN83-2356, LS201,
LS301, Manokin, Maple Glen, Marcus, Merrimax, Minnatto,
Narow M, Nattawa, Nattosan, Newton, Nile, OAC Dorado,
OAC Eclipse, OAC Frontier, OAC Musca, OAC Shire, OAC
Talbot, OAC Vision (Note: OAC varieties are all from the
University of Guelph, Ontario, Canada), Padre, Pennyrile,
Perrin, Pharaoh, Proto, RCAT Alliance, RCAT Angora,
RCAT Persian (Note: RCAT varieties are from Ridgetown
College of Agricultural Technology, Ridgetown, Ontario,
Canada), Resnik, Rhodes, Sharkey, Spencer, Sprite 87, Spry,
SS201, SS202, Stonewall, Sturdy, Thomas, Twiggs, Walters.

Note: This is the earliest document seen (Aug. 1999) that
mentions the soybean variety Merrimax.
Part (2), “Corrections and additional information,”
makes corrections in Table 3, most in the pedigree
information (Improved Pelican, Lincoln, Pagoda) and Table
6 (Anoka, Acme {Canada} and Crest, Bradley, Chico,
Custer, Sloan, Swift). Also contains a page titled “Comments
on pedigrees.” “The most common error we have found is
the reversal of male and female. Since in soybean breeding
it appears to make little if any difference, the cross A x B
has sometimes been recorded B x A. Some breeders make
no distinction in their records between reciprocal crosses.
We have made some corrections but this error may still be
present in some pedigrees.”
Part (3) Additions to Table 9 gives new information
about “Registrations of 1987 to 1991 public soybean
varieties.” The new varieties are: Amcor 89, Archer, Avery,
Bell, Bryan, Burlison, Chapman, Colquitt, Conrad, Cordell,
Crockett, Delsoy 4500, Delsoy 4900, Edison, Edison 87,
Flyer, Glenwood, GR8836, GR8936, Hamilton, Harper
87, Hayes, Hobbit 87, HP201, HP202, HP203, HP204,
Hutcheson, IL1, IL2, Jack, Kasota, Kato, Kenwood, Kunitz,
Lamar, Linford, Lloyd, LN83-2356, LS201, LS301, Marcus,
Minnatto, Newton, Padre, Pennyrile, Perrin, Proto, Resnik,
Sharkey, Spencer, Sprite 87, SS201, SS202, Stonewall,
Sturdy, Thomas, Twiggs, Walters.
For each variety is given the Registration Number
and the citation for the registration in Crop Science (year,
volume, and pages). Registration numbers above 273 carry
the prefix “CV-”. e.g., CV-274.
Additional information for varieties listed in Bulletin
1746, p. 62-67. Missing details are given for: Cartter,
CN210, CN290, Corsoy 79, Fayette, Gnome 85, Hobbit,
Hoyte, Pixie, Ripley, Sprite, TN4-86, Will, Williams 79,
Williams 82.
(4) Table updating USDA Soybean Germplasm
Collection. Vertical columns are 13 maturity groups from
000 to X, plus the total for that row. Horizontal rows are
(with totals): Pre-1945 public cultivars (202), Post-1945
public cultivars (315), Private cultivars (28), Clark isolines
(276), Harosoy isolines (119), Williams isolines (62), Other
isolines (37), Genetic types (145), Germplasm releases
(52), FC accessions (G. max) (90), PI accessions (G. max)
(11,581), PI accessions (G. soja) (1,034), Column totals. The
top 4 maturity groups in terms of number of total varieties
are: IV (3,168), V (2,195), II (1,735) and III (1,544). The
bottom 4 maturity groups in terms of number of total
varieties are: IX (159), X (163), 000 (209) and VIII (362).
Address: Univ. of Illinois. Urbana, Illinois.
2686. Anand, S.C. 1992. Registration of Delsoy 4210
soybean. Crop Science 32(5):1293. Sept/Oct. [8 ref]
• Summary: Delsoy 4210 “was developed by the Missouri
Agricultural Experiment Station and released jointly by
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the Missouri, Illinois, Indiana, and Kansas agricultural
experiment stations in April 1991. This is a Maturity Group
IV cultivar selected to combine high yield with resistance to
soybean cyst nematode (SCN),... Races 3 and 14.” Address:
Dep. of Agronomy, Univ. of Missouri.
2687. Anderson, T.R.; Buzzell, R.I. 1992. Inheritance and
linkage of the Rps7 gene for resistance to Phytophthora rot of
soybean. Plant Disease 76(9):958-59. Sept.
• Summary: “An Rps allele in soyabean cv. Harosoy for
resistance to races 16, 18 and 19 of P. megasperma f. sp.
glycinea was shown to be at a new locus, designated Rps7,
which is linked 12.5±2.7 map units from Rps1 in Linkage
Group 10.” Address: Agriculture Canada, Harrow, Ontario,
Canada.
2688. Diaz Carrasco, Humberto; Busto Garcia, I.; Velazquez
Diaz, O.; Fernandez Diaz-Silveira, M.; Gonzalez Mauri, J.;
Ortega Herrera, J. 1992. El cultivo de la soya para granos y
forrajes [The cultivation of the soybean for its seeds and as a
forage]. Havana, Cuba: Ministerio de la Agricultura, Instituto
de Investigaciones Fundamentales en Agricultura Tropical
[INIFAT]. 16 p. Nov. [37 ref. Spa]
• Summary: Contents: Origin and distribution of the
soybean. Importance worldwide. Soya in Cuba. Morphology.
Physiological aspects. Favorable attributes of the soybean.
Main issues to consider in planting, management, harvest,
and benefitting/profiting from the soybean. Rotations with
soya.
The section titled “Soya in Cuba” (p. 4-7) states: “The
first annual report of the Agricultural Experiment Station at
Santiago de las Vegas (Estación Experimental Agronómica
de Santiago de las Vegas), mentioned the acclimatization of
50 varieties of soya. Today this station is INIFAT (Instituto
de Investigaciones Fundamentales en Agricultura Tropical)
of the Cuban Ministry of Agriculture (MINAG). Note 1.
Santiago de las Vegas is a town located 10 miles south of
Havana in Habana Province. Note 2. This report, published
in June 1906, covers work done during the period 1 April
1904 to 30 June 1905. It contains the earliest date seen for
soybeans in Cuba, or the cultivation of soybeans in Cuba
(1905; one of three documents).
“During the period 1917 to 1920 Calvino issued
information on the study of soybeans in Cuba; he indicated
that the variety Biloxi did well in Cuba. At the end of the
1920s, Francisco B. Cruz studied 8 varieties of soybeans. In
1937 the forage characteristics of the variety Otootan were
evaluated. In 1952 Calzadilla Cabrales delivered seeds of
the variety Improved Pelican to the Agricultural Experiment
Station at Santiago de las Vegas; this unique commercial
variety was used in Cuba until 1978. In 1955 a pamphlet
titled The cultivation of soybeans (El cultivo del frijol soya)
was published by this same station (Muller 1955).
“In 1958 the Cuban Bank for Agricultural and Industrial

Promotion (Banco de Fomento Agrícola e Industrial de
Cuba–BANFAIC), in cooperation with the Agricultural
Experiment Station at Santiago de las Vegas, published a
bulletin titled The cultivation of soybeans (El cultivo del
frijol soya) (Gonzalez et al. 1958). This bulletin described
the areas of soybean extension located in the savannah areas
of Santo Domingo (province of Villa Clara), in the estate
‘Pablo’ (Ciego de Avila), and in the rice-growing area of
southern Pinar del Rio. Other key documents published from
1968 to 1989 are cited and summarized.
“In 1978 at San Nicolás de Bari, in Havana province,
the first Cuban soy sauce (salsa soya) factory was started at
an investment cost of more than 4 million pesos and with an
annual production capacity of 2,000 tonnes/year.
“At the Food Research Institute of the Ministry of Food
Industry (Instituto de investigaciones para la Industria
Alimentaria del Ministerio de la Industria Alimenticia
(MINAL)), situated in El Guatao, there was installed [in
1984] the so-called “Mechanical Cow” (vaca mecánica).
This piece of equipment was acquired in Brazil for extracting
soymilk; it had a capacity of 200 liters/hour. The Food
Research Institute made soymilk (leche de soya) in vanilla,
chocolate, and strawberry flavors.
“As part of a continuation of previous investigations,
during the period 1981-1991, at INIFAT and at the “El
Tomeguín” Seed Station (Estación de Granos), both part
of the Cuban Ministry of Agriculture (MINAG), work was
undertaken on genetic improvement and introduction, with
the objective of obtaining soybean varieties that could be
planted at different seasons of the year to produce seed,
forage, or both, that were easy to harvest mechanically, and
were less susceptible to the principal diseases and pests
which attack this crop.
“As a result of this work, the following varieties are
now available for spring planting: Cubasoy-23, 42, Williams,
and Duocrop. The varieties IGH-24, R-315, INIFAT-112,
INIFAT-V9, Cubasoy-120, and 96 can be planted during the
months of July and August, and the varieties INIFAT-382,
INIFAT-V9, and Cubasoy-120 can be planted during the
months of December and January.
“In parallel to the work described above, within the
“Principal State Problem of Beans and Soybeans” (Problema
Principal Estatal de Frijol y Soya), in various Cuban
institutions (National Institute of Agricultural Science
{Instituto Nacional de Ciencia Agrícola, INCA}, Institute of
Animal Science {Instituto de Ciencia Animal, ICA}, INIFAT,
and others), investigations were conducted that made it
possible to maximize the utilization of the new crops. Among
these were rotation and intercropping with sugar cane,
citrus crops, tobacco, potatoes, and rice, rhizobium biology,
mineral nutrition, irrigation, mechanization, incidence and
control of pests, diseases, and weeds, uses and storage of the
seed, production of elite seed varieties, etc. which permit
integral crop management of the soybean under Cuban

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 1303
conditions.” Address: Havana, Cuba.
2689. Griffis, Gil; Wiedermann, Lars. 1992. Marketing foodquality soybeans in Japan: A manual on how to profit from
the niche market in Japan for value-added soybeans. 5th ed.
St. Louis, Missouri: United Soybean Board. 25 p. Nov. 28
cm.
• Summary: Contents: Introduction. Japan: Desired soybean
characteristics, tofu (procedure for making tofu, desired
soybean characteristics, color of hilum, seed size {the larger
the better, preferably more than 20 grams/100 beans}, color
of cotyledons, hull, composition, special notes, American
interpretation), miso (same categories of information as
tofu), natto (ditto; seed size: The smaller the better, with a
maximum of 5.5 mm diameter. Round shape is preferred
to oval in order to limit swelling during the soaking and
boiling processes), food quality soybean varieties (name or
code-name of 42 varieties, maturity zone, release year, used
to make what soyfoods), distribution channels, marketing
channels, protocol, pricing, organically-grown soybeans.
Taiwan: Introduction, list of 4 major buyers, users, and
trade associations. Korea. Southeast Asia. United States.
Appendix I. Distribution systems for soybeans used for
food in Japan: Tofu (23,000 tofu shops of which 13,000 are
members of the Tofu Association), natto, miso.
Appendix II. Food soybean imports by country of origin,
1984-1991. USA is the largest supplier (845,000 tonnes in
1991), followed by China (279,000), then Canada (28,000).
Total imports, which have stayed about constant during this
period, were 1,152,000 tonnes in 1991.
Appendix III. Distribution by usage of soybeans used
for food–1991, direct use only in tonnes (metric tons). Tofu:
607,000 tonnes total, of which 562,000 come from the USA
and Canada, 25,000 from China, and 40,000 from Japan. Up
2% from 1989.
Miso: 171,000 tonnes total, of which 38,000 come from
the USA and Canada, 121,000 from China, and 12,000 from
Japan. Up 0.5% from 1989.
Natto: 147,000 tonnes total, of which 87,000 come from
the USA and Canada, 50,000 from China, and 10,000 from
Japan. Up 9% from 1989.
Other: 39,000 tonnes total, of which 20,000 come from
the USA and Canada, none from China, and 19,000 from
Japan. Total food use of 964,000 tons is up 2% from 1989.
Source: Japanese trade newspapers and trade associations.
These figures do not include a estimated 492,000 tonnes of
soybeans used indirectly (in the form of defatted soybean
meal) for soy sauce, 222,000 tonnes used for soy protein, and
20,000 tonnes for other indirect uses.
Appendix IV. Directory of direct importers of foodquality soybeans for each is given: Home office in Japan.
Representative office in the U.S.
Appendix V. Traders of food-quality soybeans (3
companies).

Appendix VI. Soy food organizations in Japan (tofu,
miso, soymilk, packaged tofu, natto). Appendix VII. Helpful
contacts.
Food quality soybean varieties (with maturity group
/ zone, and year released; table, p. 5): Chico (00, 1983),
Grande (0, 1976), Proto (0, 1989), Minnatto (0, 1989),
NattoKing [Nattoking] (I, 1988), Disoy (I, 1967), Vinton
(I, 1978), Vinton 81 (I, 1981), King Natto (I, 1985), Kato
(I, 1989), Magna (II, 1967), Prize (II, 1967), Marion (II,
1976), LS201 (II, 1989), Provar (II, 1969), Beeson (II, 1969),
Kanrich (III, 1956), Kim (III, 1956), LS301 (III, 1989),
Verde (III, 1967), IL2 (III, 1989; from Illinois), Hawk (III,
?), Emerald (IV, 1975), Vance (V, 1986), Camp (V, 1989),
Hartz 936X (VI, 1981), Hartz 914 (VI, 1989), Hartz 922 (VI
1989), Merrimax (?, 1986).
Note: This report was originally published in Sept. 1989,
mainly for use by the American Soybean Association office
in Tokyo. Address: 1. Division Director for Asia; 2. Country
Director for Japan. Both: American Soybean Assoc.
2690. SoyaScan Notes. 1992. Dr. Edsel Ruddiman’s work
with soyfoods at the Ford Motor Co. (Overview). Dec. 13.
Compiled by William Shurtleff of Soyfoods Center.
• Summary: The following is compiled mostly from
interviews with Robert Boyer, but also from other published
sources, as cited.
Henry Ford’s three top soybean researchers during
the late 1920s and the 1930s were Dr. Edsel Ruddiman
(who started his soyfoods research with Ford in about
1928), Robert Allen Boyer (head of the laboratory studying
industrial applications, who started his soybean research
in 1931), and Bob Smith (who began work under Boyer in
about 1931, then headed his own lab at Moir House from
1938-1942).
Dr. Edsel Ruddiman, a close boyhood pal and seat
mate of Ford’s at Scotch Settlement School, was also Ford’s
brother-in-law because he married Ford’s sister. In 1893
Ford gave Ruddiman’s first name, Edsel, to his only child (a
son). Formerly dean of the School of Pharmacy at Vanderbilt
University and an excellent scientist, he had started working
at the Ford Motor Company in 1926. He had one lab in
a building not far from Boyer’s and another little lab in a
building that had formerly been his home, in a beautiful,
tranquil setting on one of the Twin Lakes. His primary job
was to develop a milk to replace cow’s milk. Ruddiman was
the man who got Henry Ford interested in soyfoods. Ford
soon became deeply interested in the fact that soyfoods had
been used for thousands of years as a key source of highquality, low-cost protein by millions of people in East Asia.
Henry Ford’s interest in soyfoods began in the early
1930s and stemmed from the interest and work of Dr.
Ruddiman. The two men’s earliest soyfoods extravaganzas
were the press luncheons and dinners that they developed to
publicize the experimentation with soy. The first meatless
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menu, developed largely by Dr. Ruddiman, was served to
30 wary reporters at the Chicago Century of Progress Fair
in Aug. 1934; two others were served prior to 1943. Each
of the 15 courses consisted partially or wholly of soy. The
following 15 dishes were served: Tomato juice seasoned with
soybean sauce. Salted soybeans. Celery stuffed with soybean
cheese. Purée of soybean. Soybean crackers. Soybean
croquettes with tomato sauce. Buttered green soybeans.
Pineapple ring with soybean cheese [tofu] and soybean
dressing. Soybean bread with soybean butter. Apple pie
(soybean crust). Cocoa with soybean milk. Soybean coffee.
Assorted soybean cookies. Soybean cakes. Assorted soybean
candy (Simonds 1938, p. 235; Chicago Herald and Examiner
1934. Aug. 24. p. 11). At similar luncheons served between
Aug. 1934 and July 1935, soy ice cream was also served for
dessert (Strother 1961).
Dr. Ruddiman also developed a soybean biscuit, which
both Henry Ford and white rats apparently liked, yet one of
Ford’s secretaries described it with unabashed candor as “the
vilest thing ever put into human mouths” (Lewis 1972).
During the 1930s in Greenfield Village, Dr. Ruddiman
developed canned green soybeans (Bansei variety) and
produced 590 cans in 1935 and 1,000 in 1936 (Simonds
1938).
Out of their work in developing soyfoods banquets
during the mid-1930s, Ford and Dr. Ruddiman developed
a 19-page soup-to-nuts booklet titled Recipes for Soy Bean
Foods, one of the first of its kind in America. Published
by the Edison Institute, it contained 58 soyfoods recipes
including ones for breads, biscuits, cakes, cookies, salads,
meat substitutes, soy bean milk, soy bean cheese [tofu],
roasted soy beans [oil roasted soynuts], soy bean nut butter
[soynut butter], and soy bean butter (made by mixing
hydrogenated soy oil with salt, coloring matter and diacetyl
to color and taste). Unfortunately this book was not widely
distributed.
In August 1940 Ford hosted the annual ASA
convention at Dearborn. Dr. Ruddiman presented a paper on
“Possibilities of Soybean Milk.” Dr. Ruddiman discontinued
his work for the Ford Motor Co. in 1942.
In about 1941, when Dr. Ruddiman was almost 80
years old, his wife wanted him to retire. She spoke with
Henry Ford about her wish and Ford responded quickly
in a way that seemed to many who knew him to be quite
out of character; he essentially destroyed Dr. Ruddiman’s
laboratory. Ruddiman was very bitter at Ford and at times
he even cried. After a short time he quit. The Twin Lakes lab
was closed in 1941 (R.A. Smith 1979, p. 25).
2691. Schori, A.; Fossati, A.; Soldati, A. 1992. Breeding
for cold tolerance in soybean: Necessity of this breeding
objective and selection method used. Eurosoya No. 9. p. 3637. Dec. [Eng]
• Summary: Although soybean is sensitive to cool

temperatures during different stages of its development
(emergence, vegetative and reproductive growth), only the
cold tolerance during flowering is considered a priority in
our breeding program. “In the soybean growing regions of
Switzerland, morning temperatures inferior to 12ºC occur
2 to 17 times during July. These temperatures cause an
excessive abscission of flowers on certain nodes resulting,
at maturity, in an irregular distribution of pods on the main
stem, i.e., barren or poor yielding nodes.
“A compensation of this yield loss on other nodes has
been qualified as cold tolerance by several authors. In our
program, it is rather considered to characterize sensitive
genotypes as it results from a loss of reproductive organs.
Furthermore this compensation is highly dependent on poststress conditions and often gives rise to inhomogeneous
maturity of the plant.
“To select tolerant genotypes we use an altitude
screening nursery located at 850 m above sea level. There,
average minimum temperatures in July are inferior to 12ºC
and average temperatures equal to the biological minimum
for the flowering phase of this species (17ºC). Under these
conditions, the genotypes maintaining regularly a typical
pod distribution (increasing continuously towards the middle
third and decreasing towards the top of the plant) are judged
tolerant. To be independent of the meteorological fluctuations
between years, the scoring is done relatively to the standard
tolerant variety Maple Arrow.
“This screening method results in the selection of
genotypes having enhanced yield stability.”
Note: This article was also published in Rev. Suisse
Agri. Vol. 6. 1992. With 2 figures, 2 tables and 17 references.
Address: Station Fédérale de Recherches Agronomiques de
Changins, CH 1260 Nyon, Switzerland.
2692. Vachunova, Alena. 1992. Soybeans in Czechoslovakia.
Eurosoya No. 9. p. 62-65. Dec. [Eng]
• Summary: The first soybeans were grown in
Czechoslovakia during the 1880s as part of the trials of
Professor Haberlandt of Vienna, which showed that soybeans
could be acclimatized to Central Europe. The results were
more experimental than practical. “This crop evoked more
attention during wartime. At the beginning of the 20th
century soybean was grown on larger areas in Slovakia
around Galanta and Velke Sarovce, and after World War I
also in the Czech lands in the areas surrounding Pohorelice
and Znojmo. Dr. Ing. Chmelar (1917) and Prof. Dr. Ing.
Hromadko (1923) were enthusiastic propagators of soybean.
Many research institutes (in Prague, Tabor, Roudnice,
Citoliby, Litol near Lysa, Brno, Lednice) became involved
in studies of soybean. The Czech Department of Agricultural
Council carried out experiments on 25 sites, 34 agricultural
schools, the provincial pomological institute in Prague and
many individual persons carried out station experiments...
“Yet soybeans did not become widely accepted
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and applied until after World War II when the varieties
Hodoninska Zluta, Kromerizska, Dunajka, and Zora were
bred.” Further progress was achieved during the 1980s when
varieties with higher performance and 15-16 days earlier
maturity were bred. These new varieties included Ajda from
Horni Mostenice (approved in 1984), Sluna, and Polanka
from Uhersky Ostroh (1986 and 1989, respectively).
“The Agricultural Central Control and Testing
Institute (ACCTI) is involved in the testing and approval
of foreign varieties. In addition, the Research Institute
for Plant Production in Piest’any was chosen as the main
workplace for investigations and preservation of the world
assortment of soybean... For over 20 years the Breeding
and Research Institute in Uhersky Ostroh has tested more
than 400 varieties of which 180 have been described and
maintained in a germinating condition... The best foreign
variety for growing in Bohemia and Moravia has proved to
be the Canadian variety Maple Arrow which is sufficiently
early and adaptable and which gives stable yields in our
conditions.”
During the 1980s the soybean was introduced into the
Czech crop system using the latest scientific and practical
knowledge. “In Slovakia this crop system was carried out
in the agricultural farms Kamenicna and Cicarovce, in the
Czech lands in the agricultural farms Uherske Hradiste and
Sedlec near Mikulov. The results were good and so the area
was extended to the expected acreage of about 5000 hectares
[by 1985].
“The special-interest association SOJA, founded in
1991, links up with the crop system and associates breeders,
growers, seed propagators and soybean processors. This
association has not yet accomplished its function due to the
monopolistic position of the processing industry...
“In the Czech lands, breeding is conducted in Uhersky
Ostroh, Horni Mostenice and Zelesice, in Slovakia in
Topolniky and Piest’any. These breeding activities are aimed
at earliness, performance, plant architecture, resistance
against lodging and podding.” Address: Mendeleum Lednice,
Nadrazni, 69144 Lednice, Czech Republic.
2693. Product Name: [Tofu].
Manufacturer’s Name: Marinus Janssen Tofu Co.
Manufacturer’s Address: Le Grand Villars, 04210
Valensole, France.
Date of Introduction: 1992.
New Product–Documentation: Letter (handwritten) from
Marinus Janssen. 1992. Aug. 13. For years he has been
working with a farmer to grow soybeans organically. He
has just started production of tofu on a tiny scale (local).
“I propose myself to transform soya from beginning to end
and in all its different ways (tofu, miso, tempeh...). I don’t
intend to create a large firm! My goal is more to experiment
with the possibilities given by soya production in a small
atelier which will be, I hope, also a place to work with other

people.”
Letter from Marinus Janssen. 1992. Dec. 21. He is a
farmer. “I already started a tofu production unit on a small
scale, using the soybean variety Vinton, imported from the
USA.”
2694. Rosas, Juan Carlos; Young, Roberto A. 1992. El
cultivo de la soya [The cultivation of soya]. Tegucigalpa,
Honduras: Escuela Agrícola Panamericana, Departamento de
Agronomía. 60 p. Illust. 27 cm. [Spa]*
• Summary: Contents: 1. Overview: Economic importance,
chemical composition, history, taxonomy. 2. Morphology
of the soybean plant. 3. Physiology of the growth and
development of the soybean plant: Stages of development.
4. Environmental factors that affect the cultivation of soya:
Soil, water, irrigation, light / photoperiod, temperature,
period of growth. 5. Practical cultivation: Preparation of the
soil, time of planting, density of planting, quantity of seeds,
systems of cultivation, control of weeds (methods of weed
control, chemical control). 6. Mineral nutrition of soybeans
(and inoculation). 7. Diseases that affect the cultivation of
soybeans and their management: Bacterial, fungal, viral,
other, seed treatment. 7. Insects that attack soybeans. 8.
Harvest and storing. 10. Improvement of soybeans. 11.
Processing and utilization: Industrial processing (extraction
of oil, soy flours, soy protein concentrates {concentrados
proteícos de soya}, soybean cake). Direct consumption:
In the Far East, the soybean is consumed in the form of
fermented and non-fermented foods. Fermented foods
include shoyu, miso, mato [sic, natto], and tempeh, while
non-fermented foods include soymilk (la leche de soya),
tofu, yuba (juba), and kinako. 12. The cultivation of soya in
Honduras (history).
In 1972, the Ministry of Natural Resources (Ministerio
de Recursos Naturales) reported the initiation of commercial
soybean production on a small scale in various departments
of the country (Olancho, El Paraíso and Comayagua).
Three varieties were used at that time: Biloxi, Hardee and
Jupiter. However, before these reports were made, at the
Panamerican Agricultural School (la Escuela Agrícola
Panamerican (EAP)), some hectares had already been
planted with the varieties Jupiter and Pelican. Discusses
additional developments in 1974, 1982, 1986, 1987, and
1988. Address: 1. PhD; 2. PhD.
2695. Agri-Book Magazine (Exeter, ONT, Canada). 1993.
Beans in Canada. 19(3):1-23. Jan.
• Summary: This entire special issue is about soybeans
in Canada, with emphasis on soybean production. The
magazine is printed with soy ink. Articles include: Top yields
with no-till. Ten myths about conservation tillage. Ontario
Soybean Growers’ Marketing Board Newsletter–new format
(insert). Ad for symposium “Soybeans in Canada: Beyond
100 Years,” organized by the Ontario Soybean Growers’
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Marketing Board, to be held 28-30 March 1993 in Toronto,
Ontario, Canada at the Regal Constellation Hotel; gives
names and photos of speakers. Breeding the soybeans of the
future. Genetic ingenuity.
In the Newsletter, an article titled “Profile of Larry
Miehls, Soybean Board Chairman,” notes: “Sixty-five
percent of Ontario’s soybeans are grown in five counties–
Essex, Kent, Lambton, Middlesex, and Elgin... Today the
majority of acres goes to two Ontario crushing plants.
Twenty percent of the crop is exported and half of that
is for human consumption.” Therefore breeders need to
concentrate on developing soybeans with more sugar, more
protein, and less oil. “There is also a trend toward whole
roasted beans for animal feed, and I see this as a major area
of growth... For food quality soybeans, Japan remains the
board’s largest export customer.
“Pacific rim customers are interested in buying Ontario
soybeans because of their high quality. Canada is also
credited with strict grading standards, good processing
people–the cleaners and the baggers–and farmers who keep
up-to-date. Natto and tofu quality soybeans are popular
among the Pacific rim customers. ‘The breeders have done a
good job of developing beans to meet customer needs...
“’The Harovinton, a tofu bean, was developed at the
Harrow Research Station with a lot of board support. It’s
really starting to take off,’ says Larry.”
2696. University of Illinois, Dep. of Agronomy. 1993.
USDA Soybean Germplasm Collection: Public varieties
(United States and Canada). Urbana, Illinois. 3 p. Feb. 16.
Unpublished typescript. 28 cm.
• Summary: Lists 338 public soybean varieties that are
currently in the USDA Germplasm Collection. For each
variety is given: Year the variety was licensed or released.
Maturity group. Code letters for the following: Stem
termination (indeterminate, semi-determinate, determinate),
flower color, pubescence color, pubescence form, pubescence
density, pod color, seed coat luster, seed coat color, hylum
color, and other unique characteristics.
Across the top of page 1 is a horizontal table. In the top
row are 13 maturity groups from 000 to X. In the second row
are the number of varieties belonging to each maturity group,
plus the total (338).
Note: This document was sent to Soyfoods Center by
Dr. Richard Bernard in Dec. 1998. On it he wrote a “v”
to the left of the following varieties, which he believes to
be a large-seeded vegetable-type soybeans: Disoy (1967),
Emerald (1975), Grande (1976), Kahala (1969), Kaikoo
(1969), Kailua (1969), Kanrich (1956), Kim (1956), LS201
(1990), LS301 (1990), Magna (1967), Merrimax (1986),
Mokapu Summer (1969), Prize (1967), Verde (1967), Vinton
(1978), Vinton 81 (1981).
He also wrote a “n” to the left of the following varieties,
which he believes to be a small-seeded soybeans released

for natto or sprouts: Camp (1989), Canatto (1985), Chico
(1983), IL1 (1989), IL2 (1989) (Note: IL varieties are from
Illinois), Minnatto (1989), Nattawa (1981), Nattosan (1989),
SS201 (1989), SS202 (1989), Vance (1986).
At the end he wrote in the names of large-seeded
vegetable-type soybeans released from 1992 to 1997:
IA2012, IA2016, IA2020, IA2034, IA3001, IA3002, IA3006
(Note: IA varieties are from the Iowa and Puerto Rico AES),
Ohio FG1, Ohio FG2, Saturn. He also wrote in the names
of small-seeded natto- or sprout-type soybeans released
from 1992 to 1997: AC Pinson, Danatto, IA2005, IA2023,
IA2024, IA2035, IA3007, IA3008, IA4001, Mercury,
Micron, Pearl, TNS. Address: Univ. of Illinois, Urbana,
Illinois.
2697. Voldeng, Harvey D. 1993. Work with breeding shortseason soybeans in Canada (Interview). SoyaScan Notes.
March 2. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: The first soybean work at the Central
Experimental Farm was begun in the late 1920s by Dr.
Dimmock. Dr. Voldeng earned a BSc and MSc at the
University of Saskatchewan in Saskatoon in crop science
with an emphasis on breeding and genetics. He then earned
his PhD in corn physiology at the University of Oxford
(Dep. of Agriculture) in England. Then in 1968 he returned
to Canada and began work at Ottawa until about 1974 in
field crop physiology of corn with Dr. Lorne Donovan, who
was the successor to Dr. Dimmock. Dimmock had worked
with both corn and soybeans, and when Dimmock retired
in about 1960, Dr. Donovan took over his work on both of
these crops. Before Dr. Donovan, other breeders had used
the Swedish germplasm and elite Fiskeby varieties (some
pure lines registered in Sweden by Dr. Sven A. Holmberg),
but Dr. Donovan used it in a much bigger way. “When you
look into Dr. Holmberg’s work, it was remarkable. He was a
very, very good soybean breeder. Nobody in Europe, even up
until now, has conducted breeding programs on the scale and
with the number of crosses that he did.” He got big results
on a small budget, with funding coming mostly from a small
private seed company and perhaps some from the Swedish
government.
Starting in 1974 (just after the U.S. soybean embargo)
Dr. Voldeng began to work mostly on soybeans with
Dr. Donovan, using growth chambers (artificial warm
environments) and manipulating photoperiod, to cross the
very early material from Sweden with Corn Belt (IowaIllinois) varieties such as Amsoy, Corsoy, and with Harosoy.
This work as very successful. The key to the success was that
the Swedish germplasm brought insensitivity to photoperiod
and tolerance to colder temperatures; moreover, the plants
matured very quickly.
The first really important soybean variety to come out of
the program run by Dr. Donovan and Dr. Voldeng was Maple
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Arrow. Dick Buzzell made the cross at Harrow, Dr. Donovan
made the selections, and Dr. Voldeng took the variety
through the registration process. This variety introduced a
new era for soybeans in Canada. Not only was it early, it was
stable and reliable and high yielding. It allowed soybeans to
be planted farther and farther north in Canada and it raised
yields. The northernmost testing station for these varieties
in Canada was at Melfort (53º north latitude) in central
Saskatchewan. Maple Presto was an extremely early variety
with good shattering resistance and high oil content, but
it was never a success commercially because the extreme
earliness resulted in a sacrifice of too much yield.
The two varieties that have been most successful
commercially, Maple Glen and Maple Donovan, have come
out in the last 7-8 years. Each has good yield, stability,
earliness, and adaptation. In Ontario, high-yielding, stable
varieties such as Maple Glen, Donovan, Arrow, Amber have
made soybeans a competitive profitable crop. These varieties
have both increased yields and acreage on the edges of the
traditional southern counties and allowed soybeans to be
grown profitably farther and farther north. Maple Arrow,
because it could be harvested in only about 120 days, was
found work very well in rotation with winter wheat. It
allowed the 2-crop rotation work better, allowing earlier
planting of winter wheat, making it more profitable, and
allowing it to move northward. Maple Isle and Maple Amber,
which are relatively early, have been key varieties on Prince
Edward Island. He knows of none of his varieties that have
been tested in Newfoundland.
The many new soybean varieties developed by Dr.
Voldeng’s program have been registered (including a full
description of the variety with a registration number) with
the Seeds Division, Food Production and Inspection, of the
Canadian government but he has not published many articles
concerning his work. Recently he, Dr. Wally Beversdorf
(the senior author) at Guelph, Dr. R.I. Buzzell at Harrow,
Dr. Gary Ablett at Ridgetown (Kent County, Ontario),
have written a chapter on soybeans in a book that will soon
be published on the history of plant breeding in Canada.
Address: Agriculture Canada, Central Experimental Farm
(CEF), Building #110, Ottawa, ONT K1A 0C6, Canada.
Phone: 613-995-3700 x 7653.
2698. Tanner, Jack W. 1993. The first one hundred years.
Paper presented at Soybeans in Canada: Beyond 100 Years,
a symposium organized by the Ontario Soybean Growers’
Marketing Board. 6 p. Held 28-30 March 1993 in Toronto,
Ontario, Canada at the Regal Constellation Hotel.
• Summary: An outstanding summary of soybean history in
Canada during its first 100 years, focusing on key milestones
and the people who made them happen. Begins with a good
biography of Charles A. Zavitz, who was “the first in Canada
and one of the few on the continent who changed soybeans
in North America from the status of horticultural curiosity

into the beginnings of the major oilseed crop in the world.”
“The first recorded crop yield tests (1887) at Guelph
were in his handwriting and involved trials on wheat, oats,
barley, and fertilizer. When a third year was added to the
diploma program which offered a degree from the University
of Toronto, Zavitz took the additional year and he and four
companions were the first degree graduates from the OAC
in 1888. Zavitz continued in his field research endeavours
and in 1893 was put in full charge of all field research, a
position he held for some 35 years. In 1904, when the Field
Husbandry Department (later named Department of Crop
Science) was formed, he was named Professor and Head of
Department.”
“Zavitz began a world-wide search for germplasm of
many crops for evaluation under Ontario conditions.” He
did pioneering work with barley, potatoes, alfalfa, and openpollinated corn. In 1924 it was estimated that “the increases
in crop yields resulting from varieties released by Zavitz had
a value of 161 million dollars.
“Zavitz was also an early pioneer in the use of small
plots for research.” His plots were one-hundredth of an acre
(rod-row). His careful research and his practice of testing
each crop “for a minimum of five years enabled him to
avoid much experimental error and gave his conclusions a
reliability unachieved by contemporaries using one-quarter
acre plots for shorter periods.
“Another unique program championed by Zavitz
deserves mention before moving on to his role in soybeans.
The Ontario Agricultural and Experimental Union was
established in 1886. Zavitz, a student at the time, was
a founding member. Membership originally was to be
restricted to students and alumni of the College, however
this restriction soon disappeared. The Experimental Union,
driven by the efforts of Zavitz, sent packets of seed to
farmers for evaluation on their farms. Notes were recorded
on disease, lodging, maturity, yield and seed quality and the
results returned to Zavitz for assessment. Farmers were free
to increase any variety they thought to be superior. Starting
with 12 members in 1886, by 1888 there were over 100
members. In 1891 2,642 packets were sent out; by 1896, over
11,000 packets sent out; and by 1924, packets had been sent
to over 200,000 farmers. Thousands of farmers took train
excursions to the College each year to view Zavitz’s plots. In
1904 alone, between 35,000 and 40,000 farmers visited the
College in the month of June. In the other direction, Zavitz
and his cohorts spent a great deal of time speaking to farmers
in their own communities. They travelled by train and horse
and buggy. A quote from Zavitz’s diary (February 11, 1887)
gives some indication of his dedication in this regard. ‘Prof.
Brown and Zavitz to Coldstream on speaking engagement,
missed connecting trains in London [Ontario] so they walked
the 16 miles to Coldstream, taking from 9:40 p.m. until 3:15
a.m.”
“In 1893, Dr. Zavitz received five soybean lines from
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Dr. C. Georgeson in Kansas, who had obtained seed from
Japan three years earlier. After assessment of these initial
lines, Zavitz set about to import many other lines from Asia.
Zavitz evaluated over 100 lines over the next several years,
most for a minimum of five years... In 1918, Zavitz selected
a superior line from the Siberian line [from Russia], Habaro
No. 20405. In 1923, this line, OAC 211, became the first
soybean registered in Canada.” (Continued). Address: Crop
Science Dep., Univ. of Guelph, Guelph, Ontario, Canada.
2699. Tanner, Jack W. 1993. The first one hundred years
(Continued–Document part II). Paper presented at Soybeans
in Canada: Beyond 100 Years, a symposium organized by
the Ontario Soybean Growers’ Marketing Board. 6 p. Held
28-30 March 1993 in Toronto, Ontario, Canada at the Regal
Constellation Hotel.
• Summary: Continued from page 3. “Honours of C.A.
Zavitz: First Degree Class of OAC, 1888. First Head of
Department of Field Husbandry, 1904. Published in Volume
1 of Agronomy Journal, 1907, 1908, 1909. First Canadian
Fellow of American Society of Agronomy, 1915. Doctor
of Science (Hon.), University of Toronto, 1916. Doctor
of Laws, University of Western Ontario, 1935. Inductee,
Canadian Agricultural Hall of Fame, 1977.”
After Zavitz’s introduction in 1893, William Saunders
began soybean research at the Central Experimental Farm
(CEF) in Ottawa, Ontario. In 1923 Fred Dimmock started
the Harrow soybean program; when he moved to Ottawa,
Cass Owen took over the soybean research at Harrow. By the
end of the 1930s, six soybean varieties had been registered
in Canada: OAC 211 (1923), AK (Harrow) (1933, Harrow),
Mandarin (Ottawa) (1934, CEF), Kabott (1937, CEF),
Goldsoy (1938, OAC), and Pagoda (1939, CEF).
In 1932 some 7,781 acres of soybeans were reported in
Canada, increasing to 10,000–11,000 acres by 1940.
“The first record of commercial soybean production
occurred in Essex and Kent counties in 1925. The first
Ontario Department of Agriculture extension bulletin to
mention soybeans in 1932 listed its uses for hay, soiling
crop, pasture, ensilage, seed for oil and meal, and straw. The
crop was perceived by farmers as an excellent annual forage.
Beans for were shipped to the Dominion Linseed Oil mill
in Baden and to the first soybean crushing plant in Chatham
which opened in 1934... Victory Soya Mills, constructed in
1944 in Toronto, played a key role in the development of
soybeans in Ontario. The company aggressively promoted
the crop in late 1940s and 1950s. The company produced
bulletins, conducted yield competitions, and produced
newspaper articles, movies and newsletters. It also provided
extension persons, Ivan Roberts and Ralph Chamberlain to
promote the crop. However, the crop was slow to expand out
of the traditional 5-country area of the southwest part of the
province.
“One of the most momentous occurrences in soybean

development dates back to 1936 when Cass Owen at the
Harrow Research Station made the original cross that
ultimately resulted in the variety Harosoy. Released in 1951,
Harosoy dominated the Canadian acreage for more than 35
years. It became the major variety in the U.S. and constituted
26% of the total U.S. acreage in 1966, including 42% of the
crop in Illinois, 48% in Indiana, 46% in Ohio and 58% of
Michigan’s crop. Subsequent varieties developed by Buzzell
at Harrow have continued to provide outstanding varieties to
the farmers of that area.
“Another milestone in the evolution of the soybean crop
in Ontario came in January 1949 with the establishment
of the Ontario Soya-Bean Growers’ Marketing Board.
Established initially to improve marketing procedures to
reduce price instability, the Board’s role now includes
negotiations with the trade, provision of market information
relating to the oilseed industry to its members, government
lobbying, market development both domestically
and internationally, creation of promotional material,
administration of government programs and support of
research. With regard to the latter, the Board has provided
approximately $1.3 million in research support in the past 10
years. The initial membership of the Board has grown from
1722 in 1949 to 17,272 in 1991.”
Throughout the 1950s and 1960s, “much effort was
put forward towards expanding the soybean acreage into
the shorter season parts of the Province. While recognizing
that weed control, lack of decent nodulation and appropriate
equipment were deterrents, the major limitation was the
lack of decent varieties. Bluntly put, they were dogs. The
release of Maple Arrow by Harvey Voldeng from the Ottawa
program represented the break that was needed to move the
crop. The cross, between Harosoy and an early Swedish
line, 840-7-3, was made by Buzzell for Lorne Donovan, the
breeder at Ottawa who had preceded Voldeng. Dave Hume at
Guelph with major support from the OMAF Plant Industry
Branch mounted major research and extension programs for
expansion of the crop. The crop has since created its own
momentum, fueled by a whole series of outstanding early
varieties developed by Voldeng at Ottawa and Beversdorf at
Guelph.
“A few other names require mention. George Jones,
an early promoter of the crop, weed control wizard and
successful breeder, Baldur Stefansson in Manitoba who
laboured for 20 years attempting to establish the crop in
the west, abandoned the idea and subsequently became one
of the fathers of the canola industry; and Brian Buttery at
Harrow who has worked to improve our understanding of
yield in soybeans.
“Special mention should be made too of the contribution
of the Colleges of Agricultural Technology, especially
Ridgetown. RCAT has, since its inception, provided
excellent production and varietal information to the farmers
of the area.
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“The first private line, XK 505, was supported for
registration in 1973. There are currently 4 public and 4
private full-time breeding programs in Ontario. In addition,
several American-based companies evaluate and submit
lines for registration. The list of excellent varieties available
augers well for the future.
“My role at this conference was to look back. It has
been an eventful and exciting 100 years for the soybean crop
and those dedicated to its expansion. But times are changing
and, I expect, ‘we ain’t seen nothing yet’. The 20% oil 40%
protein bean has served us well but there are already changes
afoot in the marketplace. The soybean which was one of the
first truly industrial crops must be modified to compete in
the future. The development of natto beans at Ottawa and
the shift of Harrow to concentrate on edible beans for export
are but the beginning. Compositional changes in fatty acid
distribution and protein are already underway. Changes in
morphology and growth habit of the plant appear to offer
new promise for higher yielding, more broadly adapted
varieties. The new technologies of molecular genetics, while
slow to reach soybeans, are on the verge of enabling the
development of beans whose attributes may be limited only
by the imagination of those of us who are over 30 years old.
The future starts tomorrow. Somehow, I feel that Zavitz
is looking down at all this, and, I suspect, he is smiling.”
Address: Crop Science Dep., Univ. of Guelph, Guelph,
Ontario, Canada.
2700. Munier-Jolain, Nathalie G.; Ney, B.; Duthion, C.
1993. Sequential development of flowers and seeds on
the mainstem of an indeterminate soybean. Crop Science
33(4):768-771. July/Aug. [14 ref]
• Summary: In indeterminate soybeans, yield is largely
dependent on seed number. Maple Arrow, an indeterminate,
Maturity Group 00 soybean variety, was grown under field
conditions in Guadeloupe (French West Indies, tropical
climate, ferralic Fluvisol) and at Dijon (France, temperate
climate, clayey eutric Cambisol). In Guadeloupe, the plants
were sown at the INRA experimental station on 5 June 1991
and 31 Jan. 1992. Address: INRA, Station d’Agronomie,
21034 Dijon, France.
2701. DeClercq, D.R.; Daun, J.K.; Tipples, K.H. 1993.
Quality of Canadian soybean–1993. Canadian Grain
Commission, Crop Bulletin No. 210. 9 p. Undated. [1 ref.
Eng]
• Summary: Contents: Introduction. Weather and production
review. Quality data. Methods: Samples, oil content,
protein content, fatty acid composition, iodine value.
Acknowledgements.
Figures show: (1) Map of Southern Ontario showing
counties from which 1993 soybean survey samples were
received. (2) Annual mean oil and protein content of
Canadian soybean–1983-1993, Grades No. 1 and No. 2

Canada combined (oil averages 20.5%; meal 41.9%).
Tables show: (1) Production statistics for soybeans in
Canada, 1983-1993 (seeded area {ha}, production {tonnes},
yield {tonnes/ha}). (2) Quality data for soybean harvest
surveys No. 1 and No. 2 Canada grades: 1983-1993 (oil
content, protein content {%}). (3) Quality data for 1993
Ontario soybean crop by grade (Nos. 1-3). (4) Oil and
protein content of 1993 Ontario soybeans by county and
grade. (4) Oil and protein content of 1993 Ontario soybeans
by county; No. 1 and No. 2 Canada grades combined. (5)
Oil and protein content of 1993 Ontario soybeans by variety;
No. 1 and No. 2 Canada grades combined. (6) Fatty acid
composition for 1993 Ontario soybeans by variety; No. 1
and No. 2 Canada grades combined. (7) Soybean varieties
registered in Canada: Oilseed type. Natto type (3 NattoKing
and 1 Nattosan varieties). Tofu type (Harovinton, KG 91,
and TK 89). Address: 1. Chemist; 2. Research scientist;
3. Director. All: Grain Research Lab., Canadian Grain
Commission, 1404-303 Main Street, Winnipeg, Manitoba
R3C 3G8, Canada.
2702. Gijzen, Mark; van Huystee, R.; Buzzell, R.I. 1993.
Soybean seed coat peroxidase: a comparison of high-activity
and low-activity genotypes. Plant Physiology 103(4):106166. Dec. [21 ref]
• Summary: “Peroxidase activity in the seed coats of
soybean is controlled by the Ep locus. We compared
peroxidase activity in cell-free extracts from seed coat,
root, and leaf tissues of three EpEp cultivars (Harosoy 63,
Harovinton, and Coles) to three epep cultivars (Steele,
Marathon, and Raiden).” Address: 1. Agriculture Canada,
London Research Centre, 1391 Sandford Street, London,
Ontario, Canada N5V 4T3.
2703. Kraemer, Mark E.; Mebrahtu, Tadesse; Rangappa,
Muddappa. 1994. Evaluation of vegetable soybean
genotypes for resistance to Mexican bean beetle (Coleoptera:
Coccinellidae). J. of Economic Entomology 87(1):252-57.
Feb. [19 ref]
• Summary: Tests were conducted on 100 vegetable-type
accessions from maturity groups III through VIII. Vegetabletype soybean cultivars ranged from moderate susceptibility
(‘Camp’), similar to many grain-type cultivars, to highly
susceptible (‘Sato’, ‘Hahto’). Address: Agricultural Research
Station, Virginia State Univ., Petersburg, VA 23806.
2704. Van Rysdam, Casey. 1994. New developments with
Soya Kaas and cheese alternatives (Interview). SoyaScan
Notes. April 26. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Soya Kaas, Inc., which was owned by Richard
McIntyre and his wife, no longer exists. Previously it
only existed on a piece of paper from the viewpoint of
trademark registration. Soya Kaas, the cheese alternative, is
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now manufactured by a company named Swan Gardens in
Atlanta, Georgia. “In February 1992, when the McIntyres
decided to sell their business, American Natural Snacks
(ANS) worked with them to structure an agreement that
met the needs of both parties. We were both pleased with
the result and it was a true ‘win-win.’” Richard is no longer
affiliated with Swan Gardens, but he continues to have a
very good relationship with the company. ANS had been the
exclusive national marketing and distributing company for
the brand. So when Richard decided he wanted to leave the
company, ANS was the logical choice to buy it (though they
did not buy the building, which they still rent from Richard).
From the standpoint of the trade and of consumers nothing
really changed after the sale. The invoicing, the shipping,
etc. remained the same. Swan Gardens is now an operating
division and wholly owned subsidiary of ANS, and ANS is
a wholly owned subsidiary of Tree of Life. Tree of Life is a
publicly owned company because its parent company [Royal
Wessanen, NV, The Netherlands] is publicly owned.
“Richard is an incredibly bright and innovative person.
He is one of those rare people who can see a new idea, grab
it, identify it, and make it a commercial reality. He had
already visualized and developed his own soy cheese, Soya
Kaas, and taken it past the laboratory stage when Soyarella
was introduced. He did not get the idea from Soyarella. He
both an excellent entrepreneur and a good manager and
businessman. He built Swan Gardens into a strong, wellmanaged business.”
ANS has two basic activities: Food manufacturing and
contract packaging of bulk foods for sister companies that
are distribution divisions (everything from rebottling of oils
and Japanese shoyu and tamari to bulk trail mixes). They
are a national manufacturer and marketer of confections,
with lines like Carafection, Cocofection, Chocofection,
Chatfields, products like carob and chocolate chips that are
malt-sweetened and dairy free, alkaline-free cocoa powder.
They sell these products nationally to both Tree of Life and
to Tree’s competitors. They have 5-6 national brands and
about 50 products (SKUs), and Soya Kaas is one of the
major brands.
Within the Soya Kaas family are the core items (12),
bulk in 7-lb loaves, 2 shredded items, 3 cream cheeses, 2
Veggie Kaas spreads (without casein, but they have never
promoted it as “dairy free”). A new item will be Soya Kaas
slices; most sliced cheeses are extruded, not sliced, and they
are made on equipment that is extremely expensive–whether
or not the slices are individually wrapped.
One of the challenges Casey’s business has been
marketing Soya Kaas fairly and honestly with respect to
the milk protein issue, without detracting from its potential.
The current labels always state clearly that the product
contains casein which is a milk protein, and it does not say
“Dairy Free” (which would be legal). Yet neither does it say
“Warning! A cow died for this product” [which is, of course,

not true]. His company has consumer flyers that tell the story
of caseinate, explaining what it is, where it comes from,
and why it is used in Soya Kaas products. Casey agrees that
many people who consume cheese alternatives that contain
casein think (mistakenly) that they are truly non-dairy
products.
Casey wonders whether the soy oil used in many cheese
alternatives is hydrogenated or unhydrogenated. He works
very hard and it costs him more money to be sure that the
oil in Soya Kaas is not hydrogenated. Consumers want
unhydrogenated oil since they believe it is safer.
Follow-up letter (fax) of 6 May 1994 in response to
enquiry. Over the last two years, as packaging ran out
and they reordered or redesigned labels, they stated in the
ingredients listing that casein is a milk protein. In July 1989
the Soya Kaas plant moved to its present location at 6029
Lagrange Blvd. in Atlanta. It had previously been at 218
Laredo Dr., Decatur, Georgia 30330. Address: President,
American Natural Snacks, P.O. Box 1067, St. Augustine,
Florida 32085-0410. Phone: 904-825-2057.
2705. Wang, Huei-ju; Murphy, Patricia A. 1994. Isoflavone
content in commercial soybean foods. J. of Agricultural and
Food Chemistry 42(8):1666-73. Aug. [28 ref]
• Summary: Analysis of the isoflavone contents in
commercial soybean foods revealed that non-fermented
soybean foods had greater levels of glucosides, while
fermented soybean foods had greater levels of aglycones.
Isoflavones are one class of phytochemicals and
are found in soybeans in large amounts. Twelve isomers
of isoflavones were quantified: three aglycons and nine
glucosides. Soybeans contain two major isoflavone aglycons,
genistein and daidzein, and a minor one, glycitein. In
the seed, the isoflavones are present primarily as Betaglucosides. The nine glucosides are: daidzin, genistin,
glycitin; 6”-O-acetyldaidzin, -genistin, or -glycitin; and
6”-O-malonyldaidzin, -genistin, or -glycitin.
This paper gives data on the concentration and
distribution of isoflavones in 29 commercial soybean foods,
grouped into three types: Soy ingredients, traditional East
Asian soy foods, and second-generation soyfoods. Four
values are given for each product in micrograms per gram,
on an “as is” basis: daidzein, genistein, glycitein, and total
isoflavones.
(1) Soy ingredients: Vinton 81 90: 600, 954, 82, 1636.
Vinton 8191: 240, 648, 107, 995. Green vegetable soybeans:
546, 729, 79, 1354. Soy flour: 226, 810, 88, 1124. TVP #1:
473, 707, 202, 1382. TVP #1: 484, 702, 156, 1342. Soy
isolate #1: 77, 273, 115, 466. Soy isolate #2: 115, 392, 102,
610. Soy isolate #3: 122, 393, 99, 615. Soy concentrate:
trace, 13, 42, 56.
(2) Traditional soy foods: Roasted soybeans: 563,
869, 193, 1625. Instant soy beverage #1: 311, 617, 109,
1037. Instant soy beverage #4: 407, 665, 111, 1183. Tofu
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(73% moisture): 146, 162, 29, 337. Tempeh: 273, 320, 32,
625. Bean paste (ko chu jang in Korea): 272, 245, 77, 593.
Fermented tofu: 143, 224, 23, 390. Honzukuri miso (rice and
soybeans): 79, 177, 38, 294.
(3) Second generation soyfoods: Soy hot dog: 34, 82,
34, 150. Soy bacon: 28, 69, 24, 122. Tempeh burger: 64, 196,
30, 289. Tofu yogurt: 57, 94, 12, 164. Soy Parmesan: 15, 8,
41, 65. Soy Cheddar cheese #1: 2, 5, 27, 34. Soy Cheddar
cheese #1: 34, 40, 35, 109. Soy mozzarella cheese: 11, 36,
30, 76. Flat soy noodle: 9, 37, 39, 85.
Some manufacturers use ethyl alcohol extraction to
prepare soy protein concentrates; this process removes a
substantial portion of the isoflavones. The products examined
for this paper which had the lowest content of isoflavones
(all less than 100 micrograms per gram) were: soy cheddar
cheese A 34, soy protein concentrate 56, soy Parmesan 65,
soy mozzarella cheese 76, flat noodle 85.
“Proposed anticarcinogenic doses of soybean
isoflavones range from 1.5 to 2.0 mg per kg of body weight
per day (Hendrick et al, 1994). There are a number of soy
food choices that will fit this dose requirement without the
need to consume unusual amounts of these soy foods.”
Isoflavone standards and extraction of isoflavones:
Authentic standards of daidzein and genistein were obtained
from commercial sources (ICN Pharmaceuticals, Plainview,
New York, and Calbiochem Corp., San Diego, California).
Daidzein and genistein were from previous work in the
laboratory (Murphy 1981). The starting material for
extracting isoflavones was defatted soybean flour. It was,
in turn, extracted with acetonitrile (ACN) and 0.1 N HCl
[hydrochloric acid] (1:5:1 w/v/v) according to the procedure
of Murphy 1981. Address: Food Science and Human
Nutrition, 2312 Food Sciences Building, Iowa State Univ.,
Ames, Iowa 50011.
2706. Wang, Huei-ju; Murphy, Patricia A. 1994. Isoflavone
composition of American and Japanese soybeans in Iowa:
Effects of variety, crop year, and location. J. of Agricultural
and Food Chemistry 42(8):1674-77. Aug. [25 ref]
• Summary: In raw soybeans, isoflavones mainly exist in
beta-glucoside or malonylglucoside form. Daidzein, glycitein
and genistein are the three main soy isoflavones existing in
its aglycon form, while daidzin, glycitin and genistin are the
respective glucosides.
The amounts of 12 isoflavones were measured in 8
American and 3 Japanese soybean varieties by using C18
reverse-phase high-performance liquid chromatography.
The isoflavone content of Vinton 81 soybeans was
measured each year from 1989 to 1991; it ranged from 1176
to 3309 micrograms per gram. The isoflavone content of
soybeans grown in different locations in 1991 ranged from
1176 to 1749 micrograms per gram. Thus crop year seemed
to have a much greater influence on isoflavone content in
Vinton 81 than did location. Isoflavone content of the other

7 American varieties ranged from 2053 to 4216 micrograms
per gram. The yearly variation in the content of individual
isoflavones soybeans can be different by a factor of five, and
of total isoflavones by a factor of more than two.
The isoflavone content of the 3 Japanese soybean
varieties (Keburi, Kuro daizu [black soybeans], and Raiden)
ranged from 2041 to 2343 micrograms per gram. Address:
Food Science and Human Nutrition, 2312 Food Sciences
Building, Iowa State Univ., Ames, Iowa 50011.
2707. Gizlice, Ziya; Carter, T.E., Jr.; Burton, J.W. 1994.
Genetic base for North American public soybean cultivars
released between 1947 and 1988. Crop Science 34(5):114351. Sept/Oct. [14 ref]
• Summary: “A negative consequence of four decades of
modern soybean breeding is the evolution of cultivars with
complex pedigrees that tend to obscure the genetic base of
applied breeding. A result is that the genetic base of North
American soybean has never been described fully.” Most
soybean genotypes were derived from a small number of
ancestral soybean cultivars brought into the USA in the early
1900s.
Table 3 gives “A combination of soybean ancestors and
first progeny (available from the USDA National Soybean
Germplasm Collection) that contribute at least 95% of
the genes found in public cultivars released between 1947
and 1988 in North America.” In descending order of their
contribution to North American cultivars, they are:
Lincoln
Mandarin (Ottawa)
CNS
Richland
S-100
Ogden
AK (Harrow)
Dunfield
Mukden
Jackson
Illini
Roanoke
Perry
Capital
Manitoba Brown
FC 33243
Haberlandt
840-7-3
Bansei
Kanro
Flambeau
PI 80837
Ralsoy
Korean
Jogun
PI 180501
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Arksoy
Improved Pelican
Fiskeby HI
PI 88788
PI 240664
Peking
FC 31745
Fiskeby V
PI 71506.
Note: This is one of the most widely cited articles
published in Crop Science. As of July 2018 it has been cited
322 times. Address: USDA-ARS Dep. of Crop Science,
North Carolina State Univ., Raleigh, NC.
2708. Thompson, Keith; Brown, Edward. 1994. Breeding
soybeans for use in making tofu at Jacob Hartz Seed Co. Part
II (Interview). SoyaScan Notes. Oct. 11-12. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: The second problem is that the science of
breeding soybeans for tofu is not well understood. We still
don’t understand the basic theory as to what constitutes a
good soybean for making tofu–a good tofu bean. What are
the main compositional factors that affect tofu yield, flavor,
and consistency (hardness or softness). It is not clear what
characteristics breeders should select for when breeding tofu
beans–except for the bean’s physical appearance. Keith has a
very close Japanese contact who is doing excellent work at a
lab in a university in Japan, trying to understand what causes
one soybean to be better than another for making tofu. He
has made a lot more progress than Hartz has, and his work
is quite confidential. Hartz has tried to get permission from
the Japanese for Dr. Keshun Liu to visit that lab, but they
won’t even talk about it. Keith’s talks about this university
researcher with Takashi Matsumoto who is in a large
trading company, but he doesn’t recall the name of the tofu
researcher at the university. The trading company is funding
the research and is very forward looking.
The third problem is that the Japanese who buy soybeans
that will eventually be used for making tofu have a number
of strong preconceptions about the way these soybeans
should look–regardless of the amount and quantity of tofu
that can be made from them. They want a soybean with very
large seed size (less than 2,000 seeds/lb), a clear hilum, and
dull-luster–that looks like a typical soybean grown in Japan.
If the soybean doesn’t look like that, they don’t care how
good the tofu yield or flavor are. The Japanese seem to prefer
what are called “Vinton-type” soybean varieties for making
tofu. These include Vinton [a Midwest variety introduced
in 1978 by breeder Walt Fehr and Iowa State University]
and Harovinton (from Harrow, Ontario, Canada). These are
large-seeded clear hilum beans [perhaps traditionally called
vegetable-type soybeans]. “Vinton-type” soybeans now sell
(cleaned and in bulk) for only about $0.80 to $1.75 over the
Chicago Board of Trade (CBOT) price. That is not enough of

a premium to attract Hartz. Hartz has developed on soybean
that seems to have excellent characteristics for making tofu.
But the Japanese don’t want this soybean because it doesn’t
look like what they are used to. It is oblong and not as
uniform as usual.
Eddie Brown hasn’t given up on tofu beans; he is doing
a lot of work and making a lot of crosses. Hartz has 40
acres of a variety it will be harvesting in the next 2-3 weeks
and releasing next year that was selected primarily based
on seed size, but also protein content. This line is quite
large seeded, with 1,400 seeds/lb. Yet agronomically, it is
a second or third class variety, so Hartz must charge more
for it to counterbalance its lower yield. It is difficult to grow
large-seeded soybeans in the south since it is generally true
for soybeans that the further you go north and the earlier
the maturity group, the larger the seed size and the more
the percentage of clear hilum varieties. Some of this is
genetic and some environmental. Varieties north of Boothill,
Missouri are usually indeterminate, whereas those to the
south are determinate. Determinate plants grow to a certain
height and then start blooming; indeterminate varieties start
blooming when the plants are very small and bloom until
they reach normal plant height.
Keith thinks that true Vinton is not grown much any
more. The new Vinton-types, developed by Midwest
breeders, look like a Vinton but the yield is much better for
the farmer. These Vinton-types sell for about $0.80 to $1.75
over the CBOT price.
One reason the Japanese may be demanding Vinton-type
soybeans having a certain appearance is so that they can
blend our $8/bushel beans with their domestic beans [Nihon
Daizu], which are much more expensive, then sell the blend
as if they were all Japanese-grown soybeans.
Japanese are limiting themselves greatly by demanding
large-seeded soybeans. Eddie has only 10-15 breeding lines
available to him in large-seeded soybeans compared with
2,000 to 3,000 lines of regular-sized soybeans. Breeders in
the Midwest have a much larger germplasm base to work
with on large-seeded clear-hilum varieties.
Hartz would like to have more of its soybeans grown
organically because they could get a huge premium for those
soybeans–no doubt about it. Hartz is already producing some
organic natto beans, primarily with one big rice grower who
is OCIA certified. His main crop is rice, and he has his own
rice mill, rice bagging, and rice marketing system. Most
rotations in the South are based on either rice or cotton. It
is very difficult to find organic acreage in the South unless
you find a rice farmer who is philosophically committed
to organic farming [like Carl Garrich of the Lone Pine in
Arkansas]. Even if Hartz offers farmers a premium of $4/
bushel over the CBOT price they are not interested. It
doesn’t work well with a rice rotation.
Once a soybean seed company makes the commitment
to breed soybeans for tofu, it must develop at least a small
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bench-top tofu-making system in order to quantify and
compare different varieties. You need a program and a
systematic way of making tofu and measuring the results.
You must be able to prove that one soybean is significantly
better than another for making tofu–in terms of yield, or
flavor, or fat content, or genistein level, whatever. This
becomes the basis of marketing the soybean to tofu makers.
Address: 1. Food and Export Manager; 2. PhD, Soybean
Breeder. Both: Jacob Hartz Seed Co., P.O. Box 946,
Stuttgart, Arkansas 72160. Phone: 800-932-7333.
2709. Roller, Ron. 1994. Breeding soybeans to use for
making soymilk in America. Part I (Interview). SoyaScan
Notes. Oct. 13. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Ron finds that 1 pound of soybeans yields
roughly 8.8 pounds of regular non-flavored soymilk and
11.88 pounds of lite soymilk. For regular soymilk, the solids
content of flavored soymilk is less than that of “original” or
dairylike soymilk. In 1993 an estimated 9.8 million gallons
or 81.6 million lb of soymilk were sold in the USA and
Canada. Of this, about 80% was regular and the rest was
lite. To make this much soymilk required about 8.78 million
lb or 146,333 bu or 3,982 metric tons of soybeans. Almost
all of these soybeans were organically grown. Soyfoods
manufacturers have to pay about 70% more for organically
grown soybeans than for non-organic.
Ron knows that most soybean breeders are breeding
soybeans for food uses–especially large-seeded foodgrade soybeans for the export market. Many of the largeseeded soybeans are selected for high sugar content and
processability (cooking with the seedcoat on, dehulling, etc.).
Ron has contacted almost all the seed companies and has
asked them for “food use clear-hilum soybeans.” They say
they are working on such products but say they are all sold to
Japan. These seed companies are generally working on largeseeded, high-protein, Vinton-type, clear-hilum soybeans.
Ron does not think most companies are interested in
phytochemicals yet, but Prof. Maurice Bennink at Michigan
State is studying the effect of genistein on colon cancer.
Enrei is a very large-seeded Japanese soybean, with a
clear hilum, high sugar content, good taste, and seedcoat
that is suitable for both harvesting and dehulling during
processing. There is an Enrei industry (association and
breeding program) in Toyama, Japan. They treat this variety
as if each bean was a gold nugget. They hand-cultivate
the plants. Ron has had Michigan State working on Enrei
soybeans in their breeding program, and he is developing a
program to grow it.
When Ron chooses a soybean variety for making
soymilk, the most important factor is the taste of the
resulting soymilk. For good taste he wants a soybean with
high sugar content, high protein, and relatively low fat–but
he is not sure what causes a soybean to taste good. A panel of

5-6 experienced people from American Soy Products (ASP)
tests the soymilks in a 4-5 sample blind test, always with the
same control sample–where the control sample is their basic
soybean, that every panelist can distinguish from the other
samples every time with no problem whatsoever. Second
is the protein and oil content of the soybean: high protein,
low fat. Third is availability of the seed. Fourth is the price.
They pay a premium of 60-70% above the Chicago Board
of Trade (CBOT) price for specialty, organically grown
soybeans. In 1994 the price went as high as $18/bushel, but it
used to be $8-9. Many people are willing to pay high prices
for organically grown Vintons, but Ron is not willing to pay
that for Vintons, he doesn’t buy them. But there are other
soybeans he will pay more for. Other factors: The region in
which it will grow. Processability (easily dehulled and does
not produce much foam when cooked). Clear hilum. Large
seed size. Many of these characteristics are interrelated. In
terms of the agronomic characteristics: Seed yield, including
disease resistance, lodging and shatter resistance, emergence,
etc.
Ron contracts directly with farmers for all the soybeans
he buys. Some varieties he uses are confidential, others are
not. ASP developing varieties that they do not want their
competitors to know about. He also buys some varieties
bred by Pioneer Hi-Bred: his growers can go to their local
elevator and buy that seed. Ron generally tells the farmers
with whom he contracts to grow his soybeans what varieties
he would like them to grow and where they can go to
buy those varieties. Once he tells this to the farmers, the
farmers generally tell the industry and ASP’s competitors
often grow the same varieties. “We are continually testing
soybeans to find the best ones for our process and product.
It’s more selection than breeding. We’re taking a number of
soybean varieties and storing them in specific bin locations,
then blending the varieties to create or maintain a certain,
consistent taste and product.” Ron generally buy’s largeseeded soybeans (but not the biggest), because experience
has shown that they taste best, and the sugar content seems
to have something to do with the good flavor. But for one
variety, the flavor changes from field to field, and from one
growing area to another. As ASP’s demand for soybeans has
grown, so has their growing area, and this requires the use of
more varieties of soybeans. Moreover, Ron would not take
the risk of growing all their soybeans in one geographical
area–since they could then all be destroyed by flood, frost,
drought, etc. A good soybean for soymilk must yield well
for the farmer and make good soymilk. Continued. Address:
President, American Soy Products, 1474 N. Woodland Dr.,
Saline, Michigan 48176. Phone: 313-429-2310.
2710. Demos, Steve. 1994. How White Wave selects
soybeans to make tofu, tempeh, and soy yogurt, and to create
value-added products (Interview). SoyaScan Notes. Oct. 15.
Conducted by William Shurtleff of Soyfoods Center.
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• Summary: White Wave now uses 3 varieties of soybeans:
A blend of two varieties for making tofu, and one different
variety for tempeh. Steve selected these varieties over a
number of years by a trial and error process–but he would
like to be able to select them in a more scientific way. For
making soy yogurt, Steve is looking for a new variety,
which must have a low flavor profile (i.e. little beany flavor).
Within the last year, he began talking with a soybean breeder
who approached Steve saying that he had one soybean with a
low lipoxygenase content (which is thought to give soymilk
with little beany flavor), and another with a low fat content.
Steve is looking for better flavor and lower calories because
he is trying to develop value-added products out of former
commodities for his Vegetarian Cuisine line. The key to
doing this is developing products that taste better.
For many years, soyfoods consumers were willing
to sacrifice taste for ideology or price. Tofu and tempeh
have traditionally been bought and sold as commodities,
so manufacturers of these foods have traditionally paid
more attention to yield and functional properties than to
flavor–since the flavor quickly gets lost in the surrounding
water. “Most tofu makers won’t use only Vinton soybeans
because they are too expensive and that added expense
cannot be passed on to the consumer. Yet everyone knows
that vegetable-type soybeans produce a superior product–
bigger, glossier curds, meatier texture. Vintons also give a
superior tofu yield–but Steve does not know why and he
would be very interested in knowing the science and theory
behind this phenomenon. Is more of the protein in the bean
extracted in the soymilk? Does it have a higher nitrogen
solubility index? Do the curds trap more water? I think U.S.
tofu makers totally disregard flavor when buying soybeans
for tofu; they are concerned mostly with the quality and
texture of the curd–the size, firmness, and elasticity of the
curd. The majority of consumers believe that tofu has no
taste anyway.” But value-added products are judged in a
totally different way than commodities; consumers demand
good taste. White Wave’s way of making soyfoods is capital
intensive; therefore he would prefer to sell value-added
products rather than commodities. So Steve is now studying
how to transform his commodities into value-added products
that command a premium price and have consumer loyalty.
White Wave’s low-fat tofu is sold as a value-added product,
and it has recently become the company’s best-selling tofu
product. It allows him to “add a couple of higher gross
margin points to his profit.” Adding Bifidus also adds value.
A major opportunity is to associate soyfoods with medical
benefits [as by showing that eating soyfoods reduces ones
risk of a major disease, or by adding genistein–which Steve
had not heard of].
The main factor moving White Wave in this direction
is the “organic problem” that is emerging in America; high
prices and limited supplies. For a number of years, Steve
has contracted for his soybeans with a broker (also called a

consolidator) at a certain time of year each year; the name
of the broker and the time of year are confidential. Steve
contracts for specified amounts of certain identity-preserved
soybean varieties at a specified price, to be delivered over
a specified period of time. He also specifies the maximum
moisture content, foreign material, etc. The broker then
contracts with soybean growers and the broker stores the
soybeans after harvest until delivery. The broker takes the
risks associated with reduced yield or crop failure. It is much
easier to contract with farmers if they are located nearby;
but the farmers who end up growing Steve’s soybeans are
all far away. It would be hard (and too much trouble) for
him to keep in touch with weather conditions far away, and
to visit the farmers from time to time. The organic business
used to be based on affidavits issued by the farmer; now
it is changing to third-party certification, and that change
should be finished after about one year. Having soybeans
certified by a third party raises their cost to the manufacturer
by about 25%. It is virtually impossible to pass that on to
the tofu consumer, since tofu is seen as a commodity. The
federal organic law may be different in particulars from the
California organic law–which has been the standard. All the
tofu Steve now produces is made from organically grown
soybeans, but soon he will offer both a low-cost regular
(non-organic) tofu, and a certified organic tofu that retails for
about $0.15 per pound more. Then the consumer will have a
choice. This has never really been done before.
In the future, Steve would like to work much more
closely with soybean breeders and seed companies to help
solve his problems, improve the flavor of his products,
develop new products, and learn more about the theory and
science that connects soybeans and soyfoods. In addition he
is planning to set up an in-house R&D department; White
Wave already has a test kitchen and a food technologist
on staff. A key function of the R&D department will be
to develop value-added products. White Wave is already
conducting in-house taste panels but is selecting soybeans
“from a grab-bag mentality rather than from an organized,
scientific project mentality... There is absolutely no question
that the long-term strategic development of soyfoods requires
this approach.” The timing is perfect and Steve would like
to establish such a relationship with a seed company as soon
as possible. White Wave is now in the process of strategic
planning for the next 5-7 years. But a company must be big
enough (as White Wave now is) to devote the focused mind
time and invest the resources to follow through for the seed
companies this way. As a company gets larger it has a greater
need and ability to base its choice of raw materials on a solid
scientific foundation. Smaller companies might agree to
work with seed companies but it would be hard for them to
do it properly over the long term.
In the past, White Wave has chosen one or two soybean
varieties and then stopped looking for better ones for
several years. But that will change as soon as the new R&D
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department begins operation. Address: President, White
Wave Inc., 1990 North 57th Court, Boulder, Colorado 80301.
Phone: 303-443-3470.
2711. Shurtleff, William. 1994. Report on soybean and
soyfoods research trip to Ontario, Canada: 17-19 October.
Soyfoods Center, P.O. Box 234, Lafayette, CA 94549 USA.
21 p. Unpublished manuscript.
• Summary: Contents: 3-page program titled “Incoming
Soybean Technical Mission.” Oct. 17. Talk with Fred
Brandenburg, executive director of OSGMB about foodgrade Ontario soybeans exported to Asia. Canada is working
to increase its sale of food-grade soybeans to Asia. Even
though these soybeans are more expensive, they are of better
quality and thus preferred. They are also very clean, since
soyfoods makers want soybeans with little or no foreign
matter. Most are not sold identity preserved, but they are
large seeded, white hilum beans. Fred speaks of “crusher
beans” and “food beans.”
Oct. 18. Visit to Harrow Research Station, run by the
Canadian federal government. (1) Talk by Michael Loh:
Canada has 72% of the Singapore soybean market, 52% of
the Hong Kong market, and 14% of the Malaysia market
for soybeans imported for all purposes. Ontario’s goal
is to double exports by the year 2000. Their strategy is
selling value-added products to niche markets. Food-grade
soybeans now being developed in Japan include Enrei, Toyo
Suzu, Toyo Masari, Otsura, and Kita Musume. (2) Talk by
William Shurtleff on “Breeding Soybeans for Food Uses.”
(3) Presentation by Doug Jessop of the Food Processing
Lab. at Harrow. He has been making and studying tofu there
since 1983, and on a regular basis since 1984. He shows us
his process, using lab equipment that cost about $15,000
not including the Instron system that measures texture. (4)
Talk with transparencies by Dr. Dick Buzzell on breeding
soybeans to make tofu. Harovinton gives the best tofu yield
of all the varieties developed in Canada. A soyfoods maker
can either contract with farmers in advance to have soybeans
grown for them, or buy the soybeans from traders after they
are harvested. To take optimum advantage of a soybean for
making tofu, you must know the protein content then add the
appropriate amount of water. The more protein in the bean,
the more water you must add to get the highest yield. Identity
preservation (IP) costs more. The yields will be lower and
you must contract for it in advance; a problem is how to
deliver the beans year-round to the end user. (4) Talk by Dr.
Ma of Central Food and Animal Research. His specialty
is vegetable protein. He is collaborating with ProSoya to
make soy protein isolates from soymilk since Russia wants
to make its own isolates. The soybeans with the highest
protein content (on a dry weight basis) are BARC-6 53.4%,
Harovinton 45.5%, Enrei 45.0%. One Japanese mutant
soybean has none of the three types of lipoxygenase. Lines
that lack A-4 protein give firmer tofu. In isolines, everything

is the same except for one trait.
Oct. 19. (1) Visit to OSGMB with Fred Brandenburg
to hear presentation, see facilities and collect documents. It
takes more solar energy to lay down oil in a soybean than
protein. Thus after a hot, dry summer, Canadian soybeans
contain more oil. Soybeans in hot, tropical countries near
the equator also generally contain more oil. In 1985 Canada
became a net exporter of soybeans. The cost of producing
soybeans in Canada is about the same as in the USA, but the
U.S. often ships full vessels of soybeans and is near oceans,
whereas Ontario often ships containers (20 or 40 tons), either
out the St. Lawrence Seaway or down the Mississippi River.
Some agrochemicals that are legal in America are not legal
in Canada. All agrochemicals must be licensed, as must some
farmers. Mr. Goh says that Chinese believe white hilum
soybeans contain more protein than other soybeans. (2) Visit
to Canadian Grain Commission to learn how Canada inspects
and exports soybeans. The closest that a full seagoing vessel
can get to Ontario is Montreal (Quebec)–the last deep-water
port up the St. Lawrence Seaway. In Canada, dockage (both
big and tiny foreign matter) is removed from soybeans before
foreign material is calculated. This makes Canadian soybean
much cleaner than those from the USA. Address: Lafayette,
California. Phone: 510-283-2991.
2712. Asahi Food Processing Co. 1994? Soybean materials
and tofu quality: Soybean use at Asahi. Gyoda-shi, Saitamaken, Japan. 13 p. 28 cm. Undated. [Eng]
• Summary: This very interesting report was produced by
the Tofu Research Team in the company’s Foods Laboratory.
It shows how a top Japanese tofu manufacturer evaluates
soybeans and processes for making tofu. Each year Asahi
uses 4,900 tonnes (metric tons) of soybeans, of which 3,000
tonnes (61.2%) are IOM from the USA and 1,900 tonnes
(38.8%) are grown in Japan. Contents: Flow sheet for
making soymilk and tofu.
Chemical composition and viscosity of soymilk and
hardness of tofu, made using 26 different soybean varieties
and 3 coagulants–GDL, calcium sulfate, and magnesium
chloride. The main soybeans are Enrei, Toyosuzu,
Suzuyutaka, Nanbushirome, Tachinagaha, Yamabe daizu
(+ or -), IOM, Vinton, Beeson, Kunitz, Zane, Forrest, 9
experimental Canadian soybeans bred at Harrow [Ontario],
Best One (Harrovinton [Harovinton]), plus soybeans from
Nepal, Celebes, and Chiang Mai.
Chemical composition of 26 soybean varieties and
subunit composition of their protein (11S, 7S, etc.).
Composition of other soybeans tested: Vinton organic,
Tachiyutaka, Tamahomare, Fukuyutaka, Murayutaka, Raisen,
Nakasennari, etc. Variables affecting tofu breakage, and
tofu compression. Graph showing effect of A-4 subunit on
viscosity change of soymilk after addition of magnesium
chloride. Graph showing viscosity curves after addition of
magnesium chloride coagulant (0.2%) to soymilk derived
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from 8 different soybean varieties (Note: Enrei gives the
lowest viscosity and Vinton the highest). Dendrogram
of cluster analysis on principal component score for
Japanese soybean cultivars (Best suited for tofu are Enrei,
Toyosuzu, Fukuyutaka, Shirosennari). Note: Webster’s
Dictionary defines dendrogram (a term first used in about
1953) as “a branching diagram representing a hierarchy of
categories based on degree of similarity or number of shared
characteristics esp. in biological taxonomy.”
Three dimension chart of factor loading. Chart (2
pages) of variables affecting tofu quality: Vertical columns:
Deliciousness (Color, taste, flavor, texture), nutrition,
sanitation, cost. Horizontal columns: Points/characteristics,
soybeans, extraction of soymilk, coagulation operation to
make tofu, viewpoints (notes), Enrei, IOM. Address: 2-17-8
Mochida, Gyoda-shi, Saitama-ken, Japan.
2713. Rosas, Juan Carlos; Young, Roberto A. 1994? El
cultivo de la soya. Quinta edición [The cultivation of
soya. 5th ed.]. Departamento de Agronomía (Zamorano,
Honduras), Publication No. AG-9603. 68 p. Undated. [Spa]
• Summary: Contents: 1. Overview: Economic importance,
chemical composition, history, taxonomy. 2. Morphology
of the soybean plant. 3. Physiology of the growth and
development of the soybean plant: Stages of development.
4. Environmental factors that affect the cultivation of soya:
Soil, water, irrigation, light / photoperiod, temperature,
period of growth. 5. Practical cultivation: Preparation of the
soil, time of planting, density of planting, quantity of seeds,
systems of cultivation, control of weeds (methods of weed
control, chemical control). 6. Mineral nutrition of soybeans
(and inoculation). 7. Diseases that affect the cultivation of
soybeans and their management: Bacterial, fungal, viral,
other, seed treatment. 7. Insects that attack soybeans. 8.
Harvest and storing. 10. Improvement of soybeans. 11.
Processing and utilization: Industrial processing (extraction
of oil, soy flours, soy protein concentrates {concentrados
proteícos de soya}, soybean cake). Direct consumption:
In the Far East, the soybean is consumed in the form of
fermented and non-fermented foods. Fermented foods
include shoyu, miso, mato [sic, natto], and tempeh, while
non-fermented foods include soymilk (la leche de soya),
tofu, yuba (juba), and kinako. 12. The cultivation of soya in
Honduras (history).
In 1972, the Ministry of Natural Resources (Ministerio
de Recursos Naturales) reported the initiation of commercial
soybean production on a small scale in various departments
of the country (Olancho, El Paraíso and Comayagua).
Three varieties were used at that time: Biloxi, Hardee and
Jupiter. However, before these reports were made, at the
Panamerican Agricultural School (la Escuela Agrícola
Panamerican (EAP)), some hectares had already been
planted with the varieties Jupiter and Pelican. Discusses
additional developments in 1974, 1982, 1986, 1987, and

1988. Address: 1. PhD; 2. PhD.
2714. Walsh, James. 1995. Suiting foreign tastes: Designer
foods being made to fit standards in Japan, world market.
Star Tribune (Minneapolis, Minnesota). March 5.
• Summary: There is a growing demand for “designer”
beans–a “value-added” product. Minnesota researchers
(such as those at the University of Minnesota College of
Agriculture) have developed, and Minnesota farmers are
growing and selling, soybean varieties especially tailored
for Asian niche markets. Proto soybeans are large-seeded,
and high in protein, excellent for making tofu. They are
often grown under contract with Asian companies. Minatto
soybeans are a small-seeded variety, sold to the Japanese for
making natto. Chico soybeans, also small seeded, are used to
make soy sprouts.
According to John McLaughlin, an international trade
representative in the Minnesota World Trade Office. One
promising and rapidly expanding new U.S. market is for
organic foods. U.S. domestic sales of organic foods have
risen dramatically from about $178 million in 1980 to
almost $2,000 million in 1993, according the Natural Food
Merchandiser magazine. The Japanese alone pay more than
$1,400 million a year for organic food, and that market has
grown 80% a year for the past 5 years. Minnesota, which
boasts 150,000 acres of organically certified cropland, is
working hard to court these buyers.
Jim Orf, a professor and soybean researcher at the Univ.
of Minnesota, notes that of the 20 to 30 soybean varieties
developed by his university since the late 1970s, seven
have been developed specifically for Japanese food use.
In addition, private companies in Minnesota contract with
Japanese buyers to develop and grow soybean varieties.
SunRich, a company in Hope, Minnesota, that grows
soybeans and waxy corn for Japan, “also has developed
edamame, the boiled green soybean that Japanese eat as bar
snacks. But so far, U.S. versions of that food have not met
Japanese taste standards.” Allan Routh, a soybean farmer
from New Richland, Minnesota, and part-owner of SunRich,
grows 20-40% of his crop for export. He must work hard to
meet the standards set by Japanese buyers, but the Japanese
offer premiums of $0.25 to $1.50 per bushel.
2715. Goh, Francis Nyang Kuang. 1995. The tofu industry
and market in Singapore. Suitability of various soybean
varieties for making tofu. Paper presented at meeting of
Canadian outgoing soybean mission and Singapore tofu
makers. 4 p. Typewritten.
• Summary: “As you will be visiting some soybean
importers this afternoon, I would take this opportunity to
concentrate mainly on the technical aspects of soybean.
There are 40 plus tofu makers in Singapore producing a
wide variety of tofu products, such as soft or silken tofu,
firm and extra-firm tofu, tofu puff, soymilk and sweet tofu.
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The market for soybean-based food products, particularly
tofu, is growing rapidly due to its nutritious value. However
competition is very keen in our line of business.” Therefore
we need to produce high quality products.
Mr. Goh tested six varieties of soybeans: S 20-20,
Marathon, Hypro, Orient Pearl (Harovinton), Dominator,
and Vinton. He summarizes the results in a table which
evaluates each variety for tofu production in terms of 5
variables: Texture, firmness, fragrance, colour, yield of tofu,
plus remarks. Overall, Harovinton gave the best results,
but the price is 12% above the standard price. Discusses
his specifications for an outstanding soybeans for making
tofu and issues related to identity preservation. Address:
Managing Director, Unicurd Food Co. (Pte.) Ltd., Blk.
6020 Ang Mo Kio Industrial Park 3, #01-154/156/158/160,
Singapore 2056. Phone: 482-5454.
2716. Murphy, P.A.; Wang, H.-J. 1995. Isoflavone content
of selected soybeans and soyfoods (Abstract). J. of Nutrition
125(3S):806S. March. Supplement. First International
Symposium on the Role of Soy in Preventing and Treating
Chronic Disease.
• Summary: 29 commercial soybean foods were obtained
and classified into soy ingredients, traditional soyfoods,
and second generation soyfoods. 12 soybean varieties
(8 American and 4 Japanese) were also obtained. The
concentration and distribution of isoflavones in these
was analyzed using HPLC (high performance liquid
chromatography) and photodiode array detection. Twelve
isomers were quantified: 3 aglycones (daidzein, genistein,
and glycetin [sic, glycitein]), as well as 9 glucosides
(daidzin, genistin, glycitin; 6”-O-acetyl-daidzin, -genistin,
glycitin; 6”-O-malonyl-daidzin, -genistin, glycitin).
Among traditional soyfoods, there were differences
between nonfermented and fermented. Higher levels of
glucosides were found in nonfermented soyfoods, while
higher levels of aglycones were found in fermented
soyfoods. Second generation soyfoods contain only 6-20%
the isoflavone levels as whole soybeans.
In Vinton 81 soybeans grown during the three years
1989-1991, variation in total isoflavones was threefold, with
crop year having a much greater influence than location.
Isoflavones in seven other American soybean varieties
ranged from 2,053 to 4,216 micrograms per gram. Address:
Iowa State Univ., Dep. of Food Science and Human
Nutrition, 2312 Food Sciences Building., Ames, IA 50011.
2717. Ontario Soybean Growers’ Marketing Board. 1995.
Technical soybean mission: Japan, Hong Kong, Malaysia,
Singapore. March 10-26, 1995. Chatham, Ontario, Canada.
23 p. 28 cm. [Eng]
• Summary: Contents: Participating members: Dr. Karen
Lapsley, Mr. Ron McDougall, Mr. Michael Loh, Mr. Doug
Jessop (food technologist and tofu expert, Harrow Research

Station), Mr. Kim Cooper (marketing specialist, OSGMB).
Note: This is the first Canadian soybean mission in which a
food technologist (Doug Jessop) participated. Background.
Mission objectives. Acknowledgements. Mission details–
Japan: Canadian embassy.
Japan Miso-Co-op Industrial Association: Japan imports
about 250,000 tonnes {metric tons} of soybeans from China
each year, and about 150,000 tonnes of that amount is for
the miso market. The remaining miso soybeans come from
Canada, USA, and Japan. The best soybean for making miso
comes from the Hokkaido area of Japan. It is a large, white
hilum type, perhaps Toyomasuri. Generally the larger the
soybean the better for making miso. Japanese miso makers
need two types of soybeans from Canada: (1) Normal
SQWH (Special Quality White Hilum); average values for
color, taste and texture are acceptable though higher values
would be preferable; (2) High Premium Soybeans; they
would consider paying a premium for better color, taste, and
texture.
Azuma Natto Foods Co. Ltd.: This natto company
uses 7,000 tonnes/year of soybeans making them the third
largest natto maker in Japan. They use 65% USA, 25%
Japanese, and 15% Canadian soybeans. There are four sizes
of natto: Small natto < 5.5 mm accounts for 72% of the
natto market in Japan; Large natto, 5.5 to 6.2, account for
18%. Extra large natto > 8.5 mm account for 18%. Split seed
natto account for 10%. Factors in assessing the suitability
of soybeans for natto are: Fat content should be less than
19%. Total sugars–Group 1 contains sucrose, fructose, and
glucose, group 2 contains raffinose and stachyose. Calcium
affects the hardness or softness of natto. The ideal range is
180-250 mg/100 gm. Sanwa Company–Tofu manufacturer.
Wed., March 15–Japan Tofu Association: There are over
20,000 tofu makers in Japan, and 53 of these are members
of this association, with half of the 53 being in the Tokyo
area. Only 185 tofu manufacturers in Japan have 30 or
more employees. Tofu makers consider there are two types
of organic soybeans: true organic and semi-organic. The
association imports about 2,000 tonnes of each type from the
USA; they are OCIA certified.
Home Foods Company Ltd. uses 4,000 metric tons
of soybeans a year, mostly a blend of 70% Chinese white
hilum and 30% U.S. white hilum. The soys from the USA
are I.O.M. soybeans, especially the “High Super” variety.
For the more premium market they use a blend of 50%
Japanese soys and 50% Harovinton soybeans. They have
also just started blending 50% Chinese and 50% Canadian
white hilum soybeans. The two most important criteria for
their soybeans are high protein and high total sugars. Sugar
levels of Chinese soybeans (24-25%) are higher than those of
Canadian soybeans (23-24%).
Thursday, March 16–Takeya Miso Co.: Ikuo Fujimori,
President. Takeya has two plants employing 100 production
workers and using 5,000 to 6,000 tonnes of soybeans yearly.
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70-80% of their products are sold in supermarkets. For years
they have been using the U.S. soybean variety Kanrich.
Nagano Chushin Agricultural Experiment Station: They
have been breeding soybeans since 1957 and in that time
have developed and released 17 varieties, the most famous
being Enrei. The staff of 34 includes 5 soybean breeders.
Dr. Nobuo Takahashi has been breeding soybeans for over
18 years. Japan has domestic soybean area of 370,500 acres
(150,000 ha); it is decreasing, so imports are increasing.
Nagano Miso Industrial United Co-operatives: This
group consists of 8 local co-ops made up of 160 miso
manufacturers, who pay a fee to this group based on sales.
There was a detailed discussion of the types of sugars in
soybeans necessary for good miso.
Friday March 17–National Food Research Institute.
Tsukuba is developing into a science research park, now
containing over 200 different research institutes. NFRI,
originally founded in 1934 as the Rice Institute, moved to
Tsukuba from Tokyo in 1973. Thirty years ago, all tofu in
Japan was made with Japanese soybeans. Dr. Toshiro Nagai
spoke about natto: In 1992 the natto needs of Japan were
met by soybeans from China (45%), USA (38%), Canada
(17%), and Japanese domestic (8%). Natto consumption has
increased by about 10% for each of the last few years. Dr.
Sayuki Nikkuni spoke about miso: In 1992 the miso needs of
Japan were met by soybeans from China (87%), USA (6%),
Japan (6%), and Canada (1%). Dr. Kaoro Koyama spoke
about tofu: In 1992 the soybeans for tofu totaled 490,000
tonnes and came from USA (390,000 tonnes; 80%), Canada
(50,000; 10%), Japan (20,000; 4.1%), China (20,000; 4.1%),
and South America (10,000; 2.0%).
Asahi Food Processing Co. Ltd. This plant, which has
350 employees and operates 365 days/year, was established
in 1972 and produces tofu, fried tofu, natto, noodles, and
juices. They use 15 tonnes of soybeans daily or 4,900
tonnes/year, of which 38.8% are grown in Japan and the
remaining 61.2% are IOM from the USA. Each day they
make 120,000 cakes of tofu, 100,000 pieces of fried tofu,
and 20,000 packages of natto. Most of the soybeans they use
in production are dehulled. They use about 500 tonnes/year
of OCIA certified soybeans from the USA and some semiorganic soybeans from Japan. The prices they pay per kg of
soybeans are: IOM 30-40 yen; Vinton, identity preserved
varieties, and Harrovinton [Harovinton] 100 yen; organic
120-140 yen; Enrei (Japanese) 400 yen.
Saturday, March 18–Hong Kong. Canadian High
Commission. Canada Packers (Hong Kong) Ltd.
Monday, March 20. Shenzhen Economic Zone: This area
of 30 square km, just outside the Hong Kong border, contains
1 million people or 60% of the provincial population, all
of whom require a special permit to work in the area. This
economic zone is booming, basically due to spiralling costs
in Hong Kong, where many businesses and factories are
closing and moving to this area, where land and labor costs

are much lower.
Shenzhen Vitasoy (Guang Dong) Foods & Beverage
Co. This plant, which is only one year old, produces a major
share of the soymilk for Hong Kong. They are able to import
soybeans at a low tariff rate because they ship the majority of
their finished products back into Hong Kong. The plant uses
Canadian SQWH (Special Quality White Hilum) soybeans,
but has problems with uneven seed size. They presently
receive the soybeans in 45 kg jute bags, but would prefer
strong 45 kg poly-lined paper bags. A small percentage of
dairy milk is mixed with the soymilk, which is thought to
improve its texture and taste.
Tuesday, March 21. Dah Chong Hong, Ltd. This was
the first company to import Canadian soybeans for food
use in the early 1970s. Dah Chong pointed out that Ontario
soybeans were experiencing increasing competition from
Quebec soybeans, especially in the past two years. The
Quebec soybeans are 5-10% less expensive, due to lower
basis levels, lower freight costs, and being more aggressive
in a new market. Their quality is similar to Ontario,
though the seed coat color is somewhat darker. There are
about 50 tofu makers in Hong Kong, 10 larger size and 40
smaller size, although there is not a large difference in size.
Consumers believe that packaged tofu is not as fresh as that
purchased fresh daily from local markets.
Amoy Food Ltd. (Dr. Alain Butler; This plant makes
soy sauce and other sauces used in cooking. They use only
Canadian soybeans, the Maple Glen variety from Quebec).
Wed., March 22. The group visited Hung Tao Soya Bean
Products Pty., a traditional Hong Kong tofu and soybean
sprout plant in the New Territories.
Thursday, March 23–Malaysia. Canadian High
Commission. Yeo Hiap Seng (Malaysia) Berhad (Contains
excellent details on the company). Chop Lee Kit Heng Sdn.
Bhd. (A soybean trader selling to end users in Malaysia).
Friday, March 24–Singapore. Canadian High
Commission. Yeo Hiap Seng Ltd. (Singapore). Meeting with
nine tofu manufacturers in Singapore. (The name of each
company is given. There are 40 tofu makers in Singapore,
and the majority now use Canadian soybeans. Tofu growth
in the last 5 years has been very rapid and competition is
fierce). Asia Corporation Pte. Ltd. (This company accounts
for about 70% of the soybeans imported into Singapore and
Malaysia. They first brought Canadian soybeans into the area
in 1978). Canadec Private Ltd. Sing Yeap Trading Pte. Ltd.
Saturday, March 25–Unicurd Food Company Pte. Ltd.
(Mr. Goh gave a tour of his facility and discussed his plans
for a new plant in late 1995). Yam Thye & Co. (Warehouse).
Encore Ltd.: Sylvia B. Hollenstein, managing director.
This company, based in Switzerland, uses Swiss technology
to produce soy yogurts, chocolates, and noodles in
Switzerland from Chinese soybeans–mostly for the taste.
The products are shipped from Switzerland to the company’s
3 retail stores in East Asia; they plan to expand to 10 retail

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 1319
stores by the end of 1995.
Appendixes A through J, issued as a separate document,
contain extensive and detailed information and some
published documents related to the technical mission.
Address: P.O. Box 1199, Chatham, ONT N7M 5L8, Canada.
Phone: 519-352-7730.
2718. Ontario Soybean Growers’ Marketing Board
Newsletter. 1995. Producing soybeans for the soyfood
market. April. p. 3.
• Summary: In early March, 1995, Iowa State University
conducted a seminar titled “Producing Soybeans for the
Soyfoods Market.” Topics covered included an introduction
to soyfoods (complete with tasting at Iowa State’s Center
for Crops Utilization Research facility), a review of Japan’s
soyfoods market, trade policy changes and challenges,
quality assessment, and the effects of varietal characteristics
on soyfood quality.
Speaking on Japan’s soyfoods market, Hideki Furuhata
of Mitsui & Co. reported that consumption of tofu and natto
is increasing slowly in Japan, while miso and soy sauce are
decreasing. China has been supplying Japan with 250,000 to
300,000 tonnes/year of soybeans, mainly for making miso
and natto. Japan imports between 120,000 and 130,000
tonnes/year of identity preserved soybeans, up from 100,000
tonnes 5 years ago. For example, 50,000 tonnes of Vintons
were imported in 1994.
Bradley Hildebrand of Cargill in Minneapolis,
Minnesota, reported that the U.S. exports about 130 million
bushels/year of soybeans to Japan. About 30 million
bushels (23% of the total) are used to make soyfoods. Most
of the soybeans used for soyfoods in Japan are known as
“IOM” beans because they are grown in Indiana, Ohio,
and Michigan. IOM soybeans are not any specific variety
or hilum color, but they are generally higher in protein and
better in quality than other U.S. soybeans. They trade at a
premium of 10-20 cents per bushel over other U.S. soybeans
in Japan. IOM soybeans are traded on the Japanese grain
exchange. For shipment to Japan, IOM soybeans are railed
to Baltimore (Maryland) or Norfolk (Virginia) for shipment
via panamax size vessels. They may also be railed to Mobile
(Alabama) or New Orleans (Louisiana) for vessel shipment.
Hildebrand reported that IOM soybeans will keep the
largest market share due to their low price, however there
is a market for variety soybeans. He said that Vinton is the
most popular variety for making tofu in Japan, but it does not
yield high enough in the field to make it price competitive.
“He suggested that breeders need to develop a high-yielding
soybean with Vinton’s tofu-making characteristics. However
he said the market for variety soybeans is not huge and is
easily flooded.” Address: Box 1199, Chatham, ONT, Canada
N7M 5L8.
2719. Blank, Christine. 1995. Organic soy products: Industry

remains optimistic. Organic Food Business News (Altamonte
Springs, Florida) 7(8):5-7. Aug.
• Summary: “Even though Japanese demand for organic
soy is falling this year,” new studies proclaiming the
health benefits of soy products have sparked optimism
among manufacturers for higher sales in the near future.
Supply of organic soybeans is now greater than demand
as the Japanese, who have been willing to pay premiums
for organic soybeans during the past two years, have lost
interest.
Terry Tanaka, executive director of Nichii Company of
America, Inc. (Jefferson, Iowa) exports 95% of its organic
soybean flakes to its parent company in Japan. Tanaka had
been planning to ship 140 tons/month of flakes to Japan,
but is now shipping only 50 tons/month, due to sagging
consumer interest. The company sends its flakes by rail to
Seattle, Washington, whence they travel by cargo ship to
Japan.
David Singsank is co-owner of American Health and
Nutrition in Ann Arbor, Michigan. His company is now
selling an organic soy protein product named Manna to
wholesalers for use in bulk bins in co-ops and natural food
stores. It has a chewy texture and will cost wholesalers $0.75
to $0.90/lb.
When prices skyrocketed last year, some soyfood
manufacturers had to raise prices or discontinue products.
For example, White Wave in Boulder, Colorado, started
using commercial (non-organic) soybeans in two of its
products that had been organic last season. Now the company
is reported to have switched back to organic ingredients
when many of its customers complained. White Wave is said
to use at least 95% organic ingredients in its soy products,
including tofu, soymilk, and tempeh.
New contract prices are about $14/bushel FOB for
cleaned clear hilum soybeans and $19/bushel FOB for
Vinton. OCIA (president Tom Harding) is the main certifier
of organic soybeans; others include Farm Verified Organic
(FVO), Oregon Tilth, and Quality Assurance International.
Reciprocity is a major issue for soyfoods manufacturers.
Jan Remak, vice president of marketing at Vitasoy
(Brisbane, California) says that Vitasoy soymilk is sold in
some major supermarket chains, such as Kroger, Fred Meyer,
Lucky, and Ralph’s. Address: Staff writer.
2720. Organic Food Business News (Altamonte Springs,
Florida). 1995. Organic commodity prices. Sept. 2 p.
• Summary: In this fax bulletin, commodities are listed in
three basic categories: (1) Fresh fruits; (2) Vegetables &
herbs; (3) Grains, beans & oilseeds. For each commodity the
following wholesale prices are given: Low, high, sales unit
(e.g., bushel, pound, each), current average, current farmgate
average.
Among the grains, beans & oilseeds we find: Soybeans,
clear hilum (cleaned); Soybeans, clear hilum (uncleaned;
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least expensive at $13.75/bushel); Soybeans, transitional,
hilum/Vinton; Soybeans, Vinton (cleaned; most expensive at
$22/bushel); Soybeans, Vinton (uncleaned).
Other commodities include: Adzuki beans, blue corn,
quinoa, spelt.
2721. Wilson, Lester A. 1995. Soy foods. In: D.R. Erickson,
ed. 1995. Practical Handbook of Soybean Processing and
Utilization. Champaign, Illinois: American Oil Chemists’
Society Press; St. Louis, Missouri: United Soybean Board.
viii + 584 p. See p. 428-59. Chap. 22. [41 ref]
• Summary: Contents: Introduction. Soybean chemical
composition. Unfermented soy foods: Soymilk, tofu
(momen, kinugoshi or silken, packed tofu, aseptically
packaged tofu, deep-fried tofu, kori tofu or dried-frozen
tofu), other nonfermented soy foods (yuba, kinako or
roasted whole soybean flour, fresh {edamame} and canned
soybeans, texturized soy protein-based foods). Fermented
soy foods: Miso, shoyu (soy sauce), natto, tempeh, sufu.
Japanese Agricultural Standards. Identity preservation and
transportation. Soybean quality characteristics: Overview,
judging quality (tofu, miso, natto). Note: This is the earliest
English-language document seen (Nov. 2012) that contains
the term “roasted whole soybean flour.”
Tables: 1. Nonfermented soy food products and common
names by country. 2. Fermented soy food products and
common names by country. 3. Chemical composition of soy
foods. 4. Per capita annual consumption of soybeans (kg) in
selected Asian countries (China, Indonesia, Japan, Korea,
Malaysia, Philippines, Thailand; for the years 1968, 1978,
1988, 1994).
Figures: 1. Flowchart of refrigerated and shelf-stable
soymilk production. 2. JAS seal of approval. 3. Diagram
of equipment used in large scale tofu production (each
piece of equipment is numbered and labeled). 4. Flowchart
of regular tofu production. 5. Graph showing percent
transmittance of whey versus coagulant concentration for
soymilks at 6% solids made from Weber, Vinton, and Amsoy
soybeans. A concentration of 0.023 N was selected as the
optimum coagulant concentration, since it gave the most
transparent whey. 6. Graph showing percent transmittance
of whey versus coagulant concentration for Amsoy soymilk
at concentrations of 4, 5, and 8% solids. Concentrations of
0.018N, 0.019N, and 0.035N, respectively, were selected
as optimum coagulant concentrations. 7. Flowchart of
kinugoshi (silken) tofu production. 8. Flowchart of packaged
tofu production. 9. Flowchart of aseptically packaged
tofu production. 10. Flowchart of kori (dried-frozen) tofu
production. 11. Diagram of equipment used in large scale
production of dried-frozen tofu (each piece of equipment is
numbered and labeled). 12. Flowchart of miso production.
13. Diagram of the interactive factors producing the
characteristic attributes of miso. 14. Flowchart of tempeh
production. Address: Iowa State Univ., Ames, Iowa.

2722. Davis, Susan K. 1995. Bite into the tofu market.
Soybean Digest. Dec. p. 18j, 18l.
• Summary: Some U.S. soybean farmers (such as Peter
Yoder of London, Ohio) are earning good money by growing
food-grade soybeans for the Japanese tofu market. They pay
careful attention to harvesting and handling, reduce split,
and have no cracked beans. The beans are usually shipped
to Japan in containers just used to ship Japanese goods (such
as auto parts) to the USA. This is a very difficult market to
break into; once you do you must work hard to stay there and
build brand equity, according to Gunner [Gunnar] Lynum,
head of Strategic Marketing Development in Kankakee,
Illinois. Machinery and labor costs are much higher, and you
need special handling and/or packaging, plus extra marketing
time. Premiums of up to 50% above standard prices are
available to farmers who grow soybeans organically for the
Japanese organic tofu market, according to Yoshiko Kojima,
a consultant to the American Soybean Association.
The top ten tips for growing soybeans for tofu use are:
Grow clear hilum beans. Be sure the protein is above 45%
on a dry weight basis. Keep the oil low (18%). Keep the
sucrose level high. Plant Vinton 81 or Beeson 80, or the
new FG1 or FG2. Don’t use artificial drying. Have uniform
large-size soybeans. Keep these soybeans identity preserved,
separate from other soybeans. Ship only soybeans with good
eye appeal. Clean the soybeans of dirt and weed stains.
Color photos show: A tofu shake with tofu cubes and sliced
strawberries. A tofu chocolate cream pie.
2723. Wang, Chiun-Chuan Roger; Chang, Sam KowChing. 1995. Physicochemical properties and tofu quality
of soybean cultivar Proto. J. of Agricultural and Food
Chemistry 43(12):3029-34. Dec. [41 ref]
• Summary: Proto soybeans have a relatively high protein
content. This study showed that tofu having excellent yield
and quality can be made using Proto soybeans.
Tables show: (1) Characteristics of raw Proto soybeans.
The seed size of large Proto seeds ranged from 490 to 512
seeds per 100 gm, whereas the seed size of small Proto seeds
ranged from 609 to 630 seeds per 100 gm.
(2) Proximate composition of Proto soybeans (calculated
on a dry weight basis) and tofu made from them. The protein
content of the soybeans ranged from 42.77% for small seeds
to 43.60% for large seeds. Address: 1. Dep. of Food and
Nutrition, Providence Univ., Taichung 43309, Taiwan ROC;
2. Dep. of Food and Nutrition and Dep. of Cereal Science,
North Dakota State Univ., Fargo, ND 58105. Phone: 701231-7485 (Chang).
2724. Mahalingam, R.; Skorupska, H.T. 1995. DNA markers
for resistance to Heterodera glycines I. Race 3 in soybean
cultivar Peking. Ikushugaku Zasshi (Japanese J. of Breeding)
45(4):435-43. [51 ref. Eng]
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• Summary: “Summary: Ninety F2:3 progeny from a
cross of resistant cultivar Peking and susceptible Essex
and near-isogenic lines, NC55, and Lee, were employed
in transmission, bulk, and segregation analyses to identify
molecular markers associated with resistance to soybean
cyst nematode (SCN) race 3. SCN bioassays were performed
in a greenhouse using a race 3 isolate. Progeny response
to SCN was characterized by Female Index (FI). Three
morphological traits, 108 restriction fragment length
polymorphisms (RFLPs), and 400 random amplified
polymorphic DNAs (RAPDs) were employed. The i locus
for seed coat color showed highly significant association
with resistance to race 3 SCN 0.25, (P= 0.0001). Two
independently inherited RFLP markers, pA 136 and pA635,
(linkage groups A and C, of the USDA-ARS/1SU soybean
RFLP map) and three RAPD markers, EO1c (LG A), G15d
(LG F), and S07a (LG A), explained 32.5% of the total
phenotypic variation for SCN response in F3 progeny. Twoway ANOVA indicated significant interaction of i locus with
p4136, pA635, S07a, and EO1c (P=0.0001) suggesting that
a quantitative trait locus (QTL) on LG A interacts with other
QTLs for SCN resistance in the genome. The dominant QTL
was localized 0.6 cM from i locus using MAPMAKER/QTL
1.1. Twenty-six combinations of the identified molecular
markers were used in selection for SCN resistance.
Combination of 4 markers (pA 136, SO7a, G15d, and EO1c)
explained 67% of total variation among selected resistant and
susceptible individuals.”
Note: This is the earliest document seen (June 2020)
containing the abbreviation “QTL = quantitative trait locus.”
Address: 1. Dep. of Agronomy and Soils, Clemson Univ.,
E272 P & A, Clemson, South Carolina 29634.
2725. Beversdorf, W.D.; Buzzell, R.I.; Ablett, G.R.; Voldeng,
H.D. 1995. Soybean. In: A.E. Slinkard and Douglas R.
Knott, eds. 1995. Harvest of Gold: The History of Field Crop
Breeding in Canada. Saskatoon, Saskatchewan: University
Extension Press, Univ. of Saskatchewan. ix + 367 p. See p.
153-66. Chap. 13. [14 ref]
• Summary: An outstanding history of soybean breeding
and production in Canada. Contents: Introduction. Evolution
of the soybean crop in Canada. Early breeding efforts. The
emergence of soybean as a significant Canadian crop (194070). The modern soybean breeding era [1970 on]. Current
breeding objectives and methods.
Before 1930, soybeans were “grown primarily for
annual forage production when traditional forage crops failed
to survive Ontario winters.” The appearance of two shortlived soybean crushing facilities in southwestern Ontario [at
Milton in about 1930 and Chatham by April 1933] aided the
transition of soybeans from a fodder crop to a grain legume
crop.
“Evolution of Canada’s soybean crop since 1949 reflects
the expertise of soybean producers, dramatic improvement

in production technology, improved and earlier maturing
cultivars, improved domestic processing capacity and
significant export market development.”
“Soybean in Canada was born in the vision of C.A.
Zavitz, arguably a man 50 years ahead of his time. Zavitz,
who was head of the Field Crop Department of the Ontario
Agricultural College (OAC) meticulously evaluated and
selected soybean introductions for both fodder and grain
production for 30 years (Zavitz 1927).”
“In 1893, Zavitz planted the first Canadian soybean
crop, probably as a replacement for a field pea that failed to
establish that year.” Over the years, “Zavitz and two of his
colleagues W.J. Squirrel and A.E. Whiteside, evaluated about
100 soybean introductions from the Orient [East Asia] via
the United States and Japan for forage and grain production
(Zavitz 1927).”
Early soybean breeding in Canada (before 1920)
primarily involved the meticulous separation and selection
of pure lines from heterogeneous seed introductions. “For
example, Zavitz selected and evaluated 34 lines from nearly
10,000 plants from the Habaro cultivar obtained from the”
USDA in 1909 (Zavitz 1927).
In 1923 A.E. Matthews and F.W. Dimmock of the
Central Experimental Farm (CEF [part of the Dominion
Experimental Farms]) conducted a soybean trial at the
Harrow Research Station (HRS). “Dimmock continued
soybean testing at Harrow until 1929, when Casper Owen
took over (Ward 1978).”
The pioneering work of Zavitz (OAC), Dimmock (CEF)
and Owen (HRS) to identify and develop soybean varieties
adapted to southern Canada created “a base of soybean
germplasm and technical knowledge that would support
evolution of the soybean crop during and after” World War
II.
During and after the war, the main soybean breeders
in Canada were C.W. Owen at HRS and F. Dimmock at
CEF. Varieties released after 1940 were mainly the result of
pollinations among earlier selections from plant introduction
and of pedigree selection procedures (Bernard et al. 1988).
The rapid growth in Canadian soybean production
in mid-1940s can be attributed to: A large growth in the
demand for oil and protein during the war, the appearance of
Victory Mills Ltd. in Toronto, improved varieties, promotion
and extension efforts by Ivan M. Roberts (of the Field
Husbandry Dept. of OAC in 1948 but agronomist for Victory
Mills by 1953), and improved inoculant produced by the
Microbiology Dept. of OAC. From the 1940s until the late
1970s nearly all of Canada’s soybeans were produced in
five southwestern Ontario counties: Elgin, Essex (incl. Pelee
Island in the middle of Lake Erie; a southernmost point in
Canada), Kent, Lambton, and Middlesex (see map near front
of book).
Key soybean varieties of the period 1940-1970 are
shown in Table 3. One key variety was Harosoy, released
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by HRS in 1951. Other key soybean breeders were Baldur
Stefansson (from 1952) at the University of Manitoba
that lead to Portage and Altona. G.E. Jones (from 1953)
at OAC that led to Vansoy. John Giesbrecht (from 1959)
at Morden (southern Manitoba) that led to Morsoy. A.A.
Hildebrand was a pathologist who pioneered early research
on phytophthora root rot; he worked with Owen to establish
a program of disease resistance breeding at Harrow.
The 1960s: In 1961 Dimmock retired from CEF and
was replaced by Lorne Donovan as an adjunct to his corn
breeding program. In 1963 Owen retired from HRS and was
replaced by R.I. Buzzell. Very early maturing introductions
came from Sven Holmberg of Sweden. “Holmberg’s material
proved to be significant germplasm for Canadian soybeans.
He derived it from crosses involving Manchurian and
northern Japanese germplasm selected under the cool shortseason environments (58º30’N) of Fiskeby, Sweden (Tanner
1973).”
Harosoy 63 dominated Canadian soybean production
by the late 1960s. During this decade “two Ontario counties
(Essex and Kent) produced nearly two-thirds of the Canadian
soybean crop.”
In 1974 H. Voldeng took over the soybean breeding
program at CEF. In 1976 W. Beversdorf joined the
University of Guelph with split responsibilities in soybean
and field bean breeding and genetics. In 1982 G. Ablett
initiated a soybean breeding program at the Ridgetown
College of Agricultural Technology (RCAT). In 1976 CEF
released Maple Arrow, a milestone cultivar, with parentage
that included a Holmberg line. Maple Arrow, which was
well adapted to the short-season areas of Ontario, combined
with the higher prices of the early 1970s, sparked a soybean
expansion northward and eastward.
The last two sections of this chapter are the longest and
most detailed.
Figures show: (1) Graph of soybean production in
Canada, 1945-1991. (2) Average yield of soybeans in
Canada, 1938-1992.
Tables: (1) Early soybean selections and evaluation
(OAC No. 211, Mandarin, Habaro No. 20405, Early Yellow).
For each is given: Average height (inches), green fodder
production (tons / acre). Yield of grain (lbs / acre). Source:
Zavitz 1927.
(2) Early Canadian soybean cultivars (OAC 211
{released 1923}, A.K. (Harrow) {1933}, Mandarin (Ottawa)
{1934}, Kabott {1937}, Pagoda {1939}, Goldsoy {1938}).
For each is given: Source (pedigree, e.g., Habaro). Institution
(e.g., OAC). Year licensed or released (1923-1939). (3)
Canadian soybean cultivars of 1940-1970 (Harman {released
1943}, Capital {1944}, Manchu (Montreal) {1944}, Harly
{1951}, Harosoy {1951}, Acme {1953}, Comet {1953},
Hardome {1953}, Crest {1957}, Merit {1959}, Portage
{1964}, Altona {1966}, Harwood {1970}, Vansoy {1970}).
For each is given: Pedigree, institution, year.

(3A) Public and private breeding of soybeans, Canada
and USA, 1973-1992. The impact of privately funded
soybean breeding programs has increased steadily since
1973, when the first privately bred variety was registered in
Canada. This “private” variety was bred by N.R. Bradner
in the USA and introduced to Canada by St. Clair Grain
and Feed (a division of Maple Leaf Mills Ltd.). In 1973
in Canada there were 170 acres of privately bred soybean
seed compared with 14,181 acres developed by publicly
funded breeders. In 1982 the figures were 6,066 and 27,354
respectively. In 1987 the figures were 28,148 and 29,960
respectively. And in 1992 the figures were 43,004 acres
private and 26,727 acres public. In this 20-year period,
120 private soybean varieties and 51 public varieties were
registered. 27% of the private varieties and 81% of the public
varieties came from U.S. breeding programs.
(4) Typical breeding cycle in the University of Guelph
breeding program. Columns: Year and season, activity,
location. The typical cycle is about 8 years. (5) Canadian
soybean breeding programs (1991): Columns: Organization
(public sector and private sector). Breeder (6 + 5 = 11
breeders in both sectors).
The Ontario Soybean Growers’ Marketing Board
identified export opportunities for both large-seeded yellow
hilum cultivars (for tofu and miso) and small-seeded
cultivars (natto type) in Pacific Rim markets. “The first
natto-type emerged from CEF [Central Experimental Farm,
Ottawa] in 1981, six years after D. Durksen of Continental
Grain Company reported the potential export opportunity for
small-seeded soybean to Japan. King Grain (N.R. Bradner)
and CEF (Harvey Voldeng) each released three additional
natto-type cultivars (Nattoking 86, Nattoking 87, Nattoking
88, Canatto, Nattosan and TNS) during the 1980s” (p.
8-9). Address: 1. Ciba Seeds, Greensboro, North Carolina;
2. Agriculture and Agri-Food Canada Research Station,
Harrow, Ontario; 3. Ridgetown College of Agricultural
Technology, Ridgetown, Ontario; 4. Agriculture and AgriFood Canada Research Station, Ottawa, Ontario.
2726. Ma, C.Y.; Buzzell, R.I.; Jessop, D.B.; Buttery, B.R.
1996. Evaluation of soybeans for tofu processing. Canadian
Soybean Technical Bulletin (OSGMB, Chatham, Ontario,
Canada) 1(1):1-2. Jan.
• Summary: Contents: Introduction. Tofu yields and
texture. Flow properties of soymilk. 11S / 7S globulin ratio.
Correlation among soymilk and tofu variables. Conclusions.
In this study, eight Ontario, five USA, and two
Japanese soybean cultivars covering a wide range of
protein content were evaluated for their tofu processing
properties, using glucono delta lactone as a coagulant.
Table 1, titled “Characteristics of soymilk and tofu prepared
from 15 soybean varieties,” lists the following varieties (in
descending order of soymilk protein; a water to dry matter
ratio of 7 was used in making soymilk and tofu): BARC-
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6, AC Proteus, Proto, Harovinton, Raiden, Enrei, HP202,
Secord, TK-89, Kanrich, RCAT Calico, Maple Arrow, RCAT
Angora, Grande. This table contains the following vertical
columns: Soybean protein (highest was BARC-6 at 53.4%
on moisture-free basis), soymilk protein (highest was 6.1%
from AC Proteus), soymilk yield (highest was 5.7 kg/kg
from Maple Arrow), tofu yield (highest was 4.6 kg/kg from
Harovinton and Raiden), tofu firmness (highest was 0.42
N/mm from Enrei), tofu rigidity (highest was 1680 G’, Pa
from Maple Arrow), soymilk viscosity (highest was 7.73
from BARC-6), and soymilk 11S/7S (highest was 5.44
from Secord; It has been reported that soybeans with a high
11S/7S ratio will produce firmer tofu).
Conclusion: “Results show that Canadian tofu varieties
such as Harovinton have excellent tofu processing properties
(yields, textures, etc.) comparable to or exceeding those
of Enrei, a Japanese tofu variety.” Address: 1. Centre for
Food & Animal Research, Agriculture & Agri-Food Canada,
Ottawa, Ontario, Canada; 2-4. Harrow Research Centre,
Agriculture & Agri-Food Canada, Harrow, Ontario.
2727. Ontario Soybean Growers’ Marketing Board
Newsletter. 1996. Profiles: Paul Fox–”Beanuts are a tastier
and healthier snack than peanuts.” Feb. p. 7.
• Summary: Harrow-based entrepreneur, former soybean
grower, and former supervisor at Allied Chemical, Paul Fox
thinks soybeans make a near perfect snackfood. By next year
he plans to introduce Beanuts, a type of soynuts, into Ontario
food stores. He’s been working on this idea since the late
1970s, but now he has assembled a team of marketing and
production experts and is ready to go.
“Construction is ready to begin on a processing plant
in Harrow to serve the markets in southern Ontario and
nearby states. Construction of a $1 million plant is slated
for North Bay this summer, with its output aimed at grocery
and variety stores across Canada. Within the next 18 months,
Fox expects the Beanut project to employ over 50 hourly
workers, putting out the 40 gram packs at the rate of 25
million units a year at North Bay, and 40 million units a year
in Harrow. Within five years, Fox expects the two plants to
make soybean purchases of up to 500,000 bushels a year...”
Fox plans to start making Beanuts from Ontario-grown
Harovinton variety soybeans, which have a clear hilum and
large size–for which he expects to pay a premium price.
“We’re aiming for a peanut look,” he says.
The soybeans will be oil roasted in sunflower oil using
a cooking system that Fox has spent a decade developing.
By using his secret recipe and process, he is confident that
Beanuts will be “superior to any of the products that are
already on the American market.” Fox plans to start with 3
flavors–salted, salt, and vinegar, and Cajun style. Most will
be sold in 40 gram packs and retail for about 79 cents. His
team is also developing chocolate coated Beanuts to be sold
in foil packets. Fox has test-marketed Beanuts in southwest

Ontario throughout the past year. One potential niche market
is consumers who suffer from allergies to nuts.
The promotional campaign for Beanuts “will focus
on lower saturated fat levels relative to peanuts, as well as
the significant health benefits [from phytochemicals] that
researchers are finding with soybeans, which are getting
more and more media coverage.”
Fox believes that the potential is unlimited. “Can you
imagine when the big candy makers switch away from
peanuts and start using soybeans in their chocolate bars.”
Note: Paul Fox can be reached at Fox Food
Incorporated, 1238 Gore Rd., Harrow, Ontario N0R 1G0,
Canada. Phone and fax: 519-738-2178.
Talk with Janet Nauto of Ontario Soybean Growers
Marketing Board (OSGMB). 1999. Jan. 12. This company
had a product in test-market briefly, and in Nov. 1996
members of OSGMB took it to the Royal Winter Fair in
Toronto and tried to help promote it. But even by Nov. 1996
he was basically out of business. He was a very big talker,
got some promises of government funding, hired a marketing
company that drew up a million-dollar marketing plan–but
he had no money. OSGMB still has some of his gum-ball
vending machines. but Mr. Fox never built a plant for
making soynuts. Address: Box 1199, Chatham, ONT, Canada
N7M 5L8.
2728. Skiff, James. 1996. New developments with tofu and
soybeans in North Dakota (Interview). SoyaScan Notes.
March 25. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: A very interesting and active man, and an
expert on tofu, is Dr. Sam K.C. Chang, Associate Professor
in the Food and Nutrition Department, North Dakota State
University, Fargo, North Dakota. Sam originally came from
Taiwan and he has many strong contacts there. He is doing
research on soybean varieties best suited for tofu, has a tofu
pilot plant obtained from the Taiwan Tofu Makers Assoc.,
and has a number of Taiwanese students, including one
who has graduated and is now producing tofu at Nasoya.
Sam does lots of work for the North Dakota Soybean
Association. He also breeds soybeans for food use, and the
Sinner Brothers both support his research and grow out the
soybeans that he breeds.
Plenty of soybeans are grown in the Red River Valley
area of North Dakota, which has red soil–some of the best
in the USA. The Sinner Brothers are one of the big growers,
with more than 2,000 acres in soybeans. Their soybean
variety is Proto, which is not as large as most Japanese
varieties but a little larger than typical U.S. varieties. It has a
beige hilum, which makes tofu less white than is ideal. The
protein level is not as high as desired for tofu. Sam Chang
has been experimenting with Proto soybeans in his tofu plant
and labs. The 2-3 Sinner brothers are part of a company
named Sinner Bros. and Bresnahan (P.O. Box 549, Casselton,
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ND 58012. Phone: 701-347-4900). Casselton, where they
have both their farmland and office, is a small town 15 miles
directly west of Fargo. Bob Sinner markets and exports lots
of Proto soybeans (along with beef) to Japan, where they are
used mostly in foods.
The Sinner family is one of the most important in
agriculture in North Dakota. Bob’s father, George Sinner,
was governor of North Dakota for several terms and was
recently a nominee for U.S. Secretary of Agriculture. Dan
Glickman of Kansas won the job in Feb. 1995 but George
Sinner was one of the top 2 or 3 people under consideration.
Update: 1997. Dec. 8. Jim will soon be meeting with
Bob Sinner, who does not own a soybean cleaning plant. Jim
would like to work with him, to clean his soybeans as part
of a larger program of offering non-GMO soybeans. The
Sinners now grow soybeans in North Dakota, South Dakota,
Minnesota, Michigan, and New York. Next year they will
add production in Nebraska and perhaps one other state.
Bob apparently has two big customers in Japan; both are
large tofu manufacturers. Most of the beans Bob sells are not
organic–because organic soybeans are now too expensive
and too scarce. Jim will talk to him about marketing his
soybeans as GMO-free. Address: Perham, Minnesota 56573.
Phone: 218-346-5159.
2729. Voldeng, H.D.; Cober, E.R.; Saindon, G.; Morrison,
M.J. 1996. Registration of seven early-maturing Harosoy
near-isogenic soybean lines. Crop Science 36(2):478. March/
April. [5 ref]
• Summary: Early maturing soybean varieties in Ontario.
Address: Plant Research Centre, Agriculture and Agri-Food
Canada, Ottawa, ON, Canada, K1A OC6.
2730. Couch, Evelyn. 1996. Beanuts best of both worlds.
Farm & Country (Toronto, ONT, Canada). April 23.
• Summary: Paul Fox of Harrow, a former soybean grower
and supervisor at Allied Chemical in Amherstburg, has
developed Beanuts, a snack food made from soybeans for
those allergic to peanuts. He is now constructing a processing
plant in Harrow. Presently he is buying the Harovinton
variety (a large-seeded bean with a clear hilum) through the
Wheatley elevator. After ten years of experimenting he has
perfected a recipe (which is secret) that uses sunflower oil–
which is low in saturated fats and has a good health image.
His three flavors are salted, salt and vinegar, and cajun. In
the next 3-5 months he hopes to have chocolate-covered
Beanuts, Beanut butter [soynut butter made from Beanuts],
and Beanut brittle on the market. A photo shows Fox, who
projects that by the year 2000 some 500,000 bushels of
soybeans will be turned into Beanuts. Note: His products are
apparently not yet on the market.
2731. Lacombe, S.; Dayde, J. 1996. Effect of temperature
on the protein content of soybeans. In: Alex Buchanan, ed.

1996. Proceedings of the Second International Soybean
Processing and Utilization Conference: 8-13 January 1996,
Bangkok, Thailand. Bangkok, Thailand: Printed by Funny
Publishing Limited Partnership. Distributed by The Institute
of Food Research and Product Development, Kasetsart
University. xviii + 556 p. See p. 46-50. [11 ref]
• Summary: Protein is the nutrient desired above all by
those using soybeans in Europe to make soyfoods. The
protein content of a soybean variety is due to both genetic
and environmental factors. However each variety reacts to
environmental effects in its own way.
The following varieties (with maturity group) were used:
Major (000). Labrador (00). Chandor (0). Weber (I). PI 437
759 (I-II). Kador (II). Provar (II). MD-27-5-1 (II).
This study covers the daily maximum temperature
during seed filling, i.e. from R5 to R7 stages as defined by
Fehr and Caviness (1977). The first step is to chose an earlymaturing variety and/or an appropriate planting date. When
the sum of the daily maximum temperatures during the seed
filling period was increased, the seed protein content also
increased. Address: Laboratoire de Physiologie Végétale–
Ecole Supérieure d’Agriculture de Purpan–75 Voie du Toec–
31076 Toulouse, France.
2732. Wang, Huei-Ju; Murphy, Patricia A. 1996. Mass
balance study of isoflavones during soybean processing. J. of
Agricultural and Food Chemistry 44(8):2377-83. Aug. [45
ref]
• Summary: Isoflavone beta-glucosides and
malonylglucosides are degraded to their corresponding
aglycones during food processing. In the production of
tempeh, malonylglucosides decreased after soaking and
cooking, and aglycone concentrations increased after
fermentation, as a result of fungal enzymatic hydrolysis.
Discusses: Soybeans (Vinton 81, 1992), soybeans,
(Vinton 81, 1993), soybean flour, products made in the
lab–Tempeh, soymilk, okara, tofu (momen or cotton, CaSo4
coagulant), whey, soy protein isolate, defatted soy flour,
daidzein, genistein, glycitein. Address: Food Science and
Human Nutrition, 2312 Food Sciences Building, Iowa State
Univ., Ames, IA 50011.
2733. Pulmuone U.S.A. Inc. 1996. Pulmuone (Catalog).
South Gate, California. 16 p. 28 cm.
• Summary: This is a very attractive, full-color catalog
describing the company and its products. Contents: Cover
(with a green photo of Korean countryside). Bring nature
to your life: a message from Pulmuone. “Pulmuone begins
with nature. We strive to bring nature to your door steps.
Our job is a process to create a balance between nature
and technology. The most advanced technology is applied
in developing our products. Seek the balance. Taste our
promise.” Tofu: Good as meat without the fat (3 tofu
products). Pasta from Asia? Instant noodle, fresh noodle,
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dried noodle. Authentic taste from home: Tea, soybean
paste (6 types of Korean-style miso), oil and vinegar,
organic beans and grains [brown rice, sweet brown rice,
whole barley, pressed barley, soy bean, black [soy] bean,
kidney bean], mineral water. Health food: What if you
don’t have time to eat the right food? Multi-complex
health supplements, diet supplements, concentrated health
supplements. Cosmetic: Isslin skin care program. About
Pulmuone. Important dates in the history of Pulmuone: May
1981–Pulmuone Organic Foods founded (direct distribution
of Organic farm products). Oct. 1982–Pulmuone Fermented
Foods founded. April 1983–Pulmuone Fermented Foods
opens production facility in Pochun (begins production
of supplementary foods). May 1987–Pulmuone Kimchi
Museum opens. May 1988–Pulmuone R&D Center opens.
Jan. 1989–Pulmuone Scientific Committee founded, Dietary
Life Research Center opens. Jan. 1990–Doan Soybean
Past Plant opens. Jan. 1991–Pulmuone USA Inc. founded.
June 1991–Doan Noodle Plant opens. Sept. 1992–Doan
Supplementary Foods GMP Plant opens. Aug. 1993–KoreanChinese joint venture, Ilsongjung Foods Ltd. founded. June
1995–Tofu Plant opens in U.S.A.
“Pulmuone was founded in 1981 with forty employees.
It has grown to become a multi-national company of 2,000
employees with annual sales volume of $250 million.
“The secret to their success lies in their uncompromising
commitment for better foods and better life.
“Pulmuone’s ‘Research and Development Center’
opened in 1988 to continue the search for more advanced
technology in ensuring the quality of food and life. Together
with ‘Pulmuone Science Committee’ organized with the
outstanding scholars in the field, our challenge to science and
technology for the future will be succeeded.”
Photos show: Sliced and packaged tofu (p. 4-5). Six
varieties of Korean soybean paste (p. 9). The outside of
Pulmuone’s tofu plant at South Gate, California (p. 14). A
tofu production line in the USA plant (p. 15).
Letter from John Sim, marketing director of Pulmuone.
1997. June 17. This brochure was printed in September 1996.
Concerning the statement that Pulmuone uses only organic
materials: “Pulmuone Tofu manufactured here in the U.S. is
made from Vinton 81 soybeans from Minnesota. Products
such as bean paste are manufactured in Korea using only
certified organic soybeans.” Address: 4585 Firestone Blvd.,
South Gate, California 90280. Phone: 213-564-3000.
2734. Ontario Soybean Growers’ Marketing Board
Newsletter. 1996. Profiles: Gary Ablett, soybean breeder at
Ridgetown College, says “Breeding is a numbers game.”
Oct. p. 11.
• Summary: “A potential new chapter in Ontario’s soybean
story may open this winter when, as hoped, officials give
initial approval to Canada’s first modified-oil soybean
variety.

“For growers, this represents a potential new opportunity
to earn premiums that producers have already tapped into
by signing contracts to grow specialty varieties such as
Harovinton.
“For Gary Ablett, the soybean breeder at Ridgetown
College of Agricultural Technology who created the new
modified-oil soybean line, it’s more like turning the first
page of a completely new book full of soybean possibilities.”
Address: Box 1199, Chatham, ONT, Canada N7M 5L8.
2735. SunRich. 1996. Soya food ingredients. Soybeans for:
(Leaflet). Hope, Minnesota. 3 p. 28 cm.
• Summary: These two closely related leaflets are in black
ink on a red letterhead. The first leaflet states that SunRich
offers “specialty soybeans... for specific soyafood uses:
Consistency. Quality. Identity preserved.” “Our extensive
grower base enables us to contract produce soybeans for your
special needs. Specific varieties with reduced antinutritional
factors (lipoxygenases, trypsin inhibitor enzymes and
oligosaccharides, stachyose and raffinose) available.”
“Soyamilk powders: For ingredient or beverage use.” A
table describes soya beverage powders, spray-dried soymilk,
spray-dried tofu powder, soy/dairy milk replacers.
“Sweet Beans–Frozen green soybeans–Podded [in the
pods] (Edamame) or peeled (Mukimame). Certified organic
soybeans and products available.”
The second leaflet states: “Tofu varieties–Vinton,
Beeson. Soymilk–Yellow or white hila. Sized over 6.7 mm
round. Natto–Sized through a 5.5 mm round. Miso–Yellow
hila. High soluble sugars. Boiling soybeans–Edamame
varieties, yellow or black seed coats, high soluble sugar.
Sized over 7.5 mm round screen. Frozen green soybeans.
Edamame, mukimame. New varieties and types–High
soluble sugars, high protein content, specific fatty acids.
Grower base of 500 growers in Minnesota, Iowa, Wisconsin,
South Dakota. Produce specific varieties for customers–
Container lots, bagged, bulk. Bulk barge. Organic or
conventional.” Address: P.O. Box 128, Hope, Minnesota
56046-0128. Phone: (507) 451-3316.
2736. SoyaScan Notes. 1996. Black soybean varieties in
North America: A brief early history (Overview). Nov. 3.
Compiled by William Shurtleff of Soyfoods Center.
• Summary: Since the late 1970s, almost all of the soybeans
in the USA have had yellow seed coats. Most Americans,
including soybean farmers, have never heard of soybeans
that were black, green, brown, white, red, bicolored, or
mottled. But have yellow soybeans always predominated in
America?
“Previous to the numerous introductions by the United
States Department of Agriculture beginning in 1898, not
more than eight varieties of soy beans were grown in the
United States, namely, Ito San, Mammoth, and Butterball,
with yellow seeds; Buckshot and Kingston, with black seeds;
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Guelph or Medium Green, with green seeds; and Eda and
Ogemaw, with brown seeds.” Thus of these eight pre-1898
varieties, 3 varieties (37.5%) had yellow seeds, 2 varieties
(25%) had black seeds, 2 varieties (25%) had brown seeds,
and 1 variety (12.5%) had green seeds (Source: Piper &
Morse 1910, “The soy bean: History, varieties, and field
studies,” p. 27).
In this same important 84-page report, the authors
describe in great detail the 285 soybean varieties that have
been introduced into the United States as of 1909. Of these
285 varieties, 152 varieties (53.3%) have yellow (strawyellow or olive-yellow) seeds, 55 varieties (19.3%) have
black seeds, 44 varieties (15.4%) have brown seeds, 24
varieties (8.4%) have green seeds, and 10 varieties (3.5%)
are bicolored (p. 37-39).
Thus, as late as 1910, only about half of all soybean
varieties in the United States had yellow seeds. But yellow
soybeans were already coming to be preferred. Why?
“Yellow or green seeds are preferable to darker colors, as the
shattered seeds are more easily found by hogs pasturing the
field or stubble” (p. 36).
The first black-seeded soybean was probably introduced
to the USA from Japan in 1889 by Prof. W.P. Brooks of
the Massachusetts Agricultural Experiment Station, who
traveled to Japan to collect seeds. He had named this variety
“Medium Black” by 1895 and in 1893 it was grown at the
Rhode Island Agricultural Experiment Station, from which
the U.S. Department of Agriculture received it in 1903 under
the name “Japanese No. 15.” By 1910 it had been officially
named “Kingston” (p. 31).
In 1910 the following named, black-seeded (or partly
black) soybeans (listed alphabetically) were being grown in
the USA: Arlington, Auburn, Black Beauty, Brindle (brown
and black), Buckshot, Chernie, Cloud, Early Black, Ebony,
Extra Early Black, Fairchild, Flat King, Hankow (brown
banded with black), Hongkong, Jet, Kingston, Large Black,
Medium Black, Medium Early Black, Meyer (black and
brown), Nigra, Nuttall, Peking, Pingsu, Riceland, Shanghai,
Taha (black with olive saddle), Wilson, Wisconsin Black (p.
39-74).
In 1899 Walter Blasdale, Instructor in Chemistry at
the University of California, studied the vegetables sold at
Chinese markets in San Francisco. He reported that year in
USDA OES Bulletin No. 68 that two varieties of soy beans
were found, a yellow and a black. “The black is known
as ‘hak tau,’ and is designated by the characters ‘black’ +
‘bean.’ Both varieties obtained from the Chinese market in
San Francisco grew readily in Berkeley, attaining a height of
about 3 feet, and in spite of a very dry season produced an
abundant crop of seeds.” In this bulletin, Blasdale included
a good, full-page photo of “The upper portion of a plant
of the black soy bean.” He then analyzed the nutritional
composition of both the original Chinese soy beans and their
progeny grown in Berkeley, and presented his results in

tabular form. On a dry-weight basis, the original black soy
beans contained, on average, 0.35% more protein (39.62%
vs. 39.27%) and 0.72% less fat (18.77% vs. 19.49%) than the
yellow soy beans.
On 28 August 1906 the USDA, as part of its major seed
and plant introduction, received the first black soybean [SPI
#19184] noted for its food use. It came from Newchwang,
Manchuria, from Plant Explorer Frank N. Meyer, who wrote:
“A large variety of the black soy bean. This is a very rare
variety and is used for food: also for making a superior oil.”
The first American recipe for using black soybeans was
published in May 1917, during World War I, in the Wisconsin
Agricultural College, Extension Circular No. 79, titled “How
to Cook Soy Beans,” by the University of Wisconsin Home
Economics Department. The one recipe titled “Black soy
bean soup” called for “1 pint black soy beans.” This same
recipe appeared the next month, in the June issue of the
Journal of Home Economics in an article titled “Soy Bean
Cookery,” by Nell Beaubien, of the University of Wisconsin
Home Economics Department.
In 1960 the first recipe for black soybeans [called “black
beans” after the Japanese term kuro mamé which means
“black soybeans”] appeared in America in a cookbook,
Zen Macrobiotics, by George Ohsawa. It was recipe No.
118 for Boiled soy beans. But the “black beans” were used
only as an alternative ingredient. Most of the recipes for
black soybeans in American cookbooks after 1960 were
in macrobiotic cookbooks, where they were consistently
called “black beans” rather than black soybeans–and one
can only wonder if the authors realized that their recipes
were really calling for black soybeans. The first macrobiotic
recipe calling for “Black soy beans” was published in 1973
by Chico-San in a product catalog which contained many
recipes. The first real macrobiotic cookbook to use the
term “black soybeans” in a recipe title was Aveline Kushi’s
Complete Guide to Macrobiotic Cooking, published in 1985
by Warner Books (see p. 257-58).
The first packaged black soybeans sold in America
for food use appeared in 1959 in New York City. They
were imported from Japan by the Oriental Food Shop, and
received a write-up in the May 1959 issue of House Beautiful
magazine.
In 1962 Chico-San Inc., in Chico, California, one of
America’s first macrobiotic- and natural foods companies,
began selling “Black Soybeans,” imported from Japan. By
January 1970, Erewhon Trading Co. in Boston had followed
with a similar product named “Kuromame, a black soy bean
import.”
In August 1996 Eden Foods introduced America’s first
canned black soybeans–which were also organically grown
in Michigan.
The following is a list of 65+ black soybean varieties
introduced before about 1940 to North America, arranged
alphabetically by name, with the earliest known date of
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introduction given in parentheses: Arlington (1910), Auburn
(1910), Avoyelles (1931), Black (1900), Black Beauty
(1910), Black Ebony (1918), Black Eyebrow (1915), Black
Ontario (1927), Black Round (1902), Black Sable (1927),
Bopp (1927), Buckshot (1907), Cayuga (1933), Chernie
(1910), Claud (1914), Cloud (1909), Coker 31-15 (1934),
Coker’s Black Beauty (1931), Early Black (1902), Early
Wilson (1927), Early Wisconsin Black (1927), Ebony (1907),
Edna (1914), Essex (1927), Extra Early Black (1902), Extra
Early Black Eyebrow (1927), Extra Select Sable (1927),
Fairchild (1910), Flat Black (1904), Flat King (1907), Hiro
(1936), Honkong / Hong Kong (1909), Jet (1909), Kingston
(1907), Kingwa (1935), Kura (1936), Laredo (1920), Large
Black (1907), Mammoth Black (1927), Medium Black
(1894), Medium Early Black (1897), Medium Late Black
(1897), Meyer (1907), Nigra (1910), Norredo (1935), Nuttall
(1907), Oloxi (1937), Otootan / O-too-tan (1914), Pee Dee
(1937), Peking / Pekin / Peking S (1910), Pekwa (1932),
Pine Dell Perfection (1937?), Pingsu (1909), Red Sable
(1927), Riceland (1907), Royal (Morse 1918), Sable (1914),
Sato (1936), Shanghai (1910), Sooty (1912), Taha (1909),
Tarheel / Tar-Heel / Tar Heel (1914), Tarheel Black (1915),
Watson Black (1936), Wilson (1909), Wilson-Five (1918),
Wing’s Extra Select Sable (1911), Wing’s Pedigree Sable
(1916), Wing’s Sable (1910), Wisconsin Early Black (1927),
Wisconsin Black (1903), Wisconsin Pedigreed Black (1927).
2737. Liu, KeShun. 1996. Immature soybeans: direct use for
food. INFORM (AOCS) 7(11):1217-23. Nov. [17 ref]
• Summary: Normally harvested at about 80% maturity,
immature soybeans have a green to yellowish green color,
soft texture, and large seed size. In China they are called
qingdou (“green beans”) and in Japan edamame (“branch
beans”). The beans are green in color, soft in texture, and
have a large seed size.
As soybeans mature, their weight and color change. In
the Hawkeye variety, dry matter increases from 16% to about
90%. However, the average fresh weight, expressed in mg/
seed, increases from 30 to a peak of 568, then decreases to
about 209 at maturity.
Tables show: (1) “Fresh weight, dry matter, and color
characteristics of maturing soybeans of the Hawkeye
variety.” (2) “Protein accumulation in maturing soybeans
of the Acme variety.” (3) “Oil accumulation in maturing
soybeans of the Harosoy 63 variety.”
(4) “Changes in fatty acid composition in maturing
soybeans of the Harosoy 63 variety.” (5) “Effects of
maturation and processing on trypsin inhibitor activity
(trypsin units inhibited per mg dry sample) in soybeans of
two cultivars” (Beeson 80 and Pelia).
Figures show: (1) Changes in carbohydrate content
in maturing soybeans (Harosoy variety). DMSO starch =
dimethyl sulfoxide soluble starch. Sucrose appears early in
the seed development, followed by raffinose and stachyose,

which are not detected until 40-50 days after flowering.
DMSO soluble starch reaches a maximum value at 30-40
days after flowering and then declines sharply to almost
nonexisting at the mature stage. Thus, immature soybeans
contain higher amounts of simple sugars and much lower
amounts of oligosaccharides than do mature soybeans. This
is consistent with the common impression that flatulence is
infrequent after eating immature soybeans.
(2) Changes in ascorbic acid, beta carotene, and
moisture content during soybean maturation, storage, and
germination.
(3) Isoflavone accumulation during maturation of Maple
Arrow soybean seeds.
(4) Fiber, iron, calcium and protein contents in immature
soybeans (Sweet Beans), peas, sweet corn, and green beans.
Photos show: (1) KeShun Liu; (2) A plate of cooked,
immature soybeans served as a vegetable. Address: Project
Leader, Soyfood Lab., Hartz Seed, a Unit of Monsanto Co.,
Stuttgart, Arkansas 72160.
2738. Pulmuone U.S.A. Inc. 1996. Update on Pulmuone
(Brochure). South Gate, California. 3 p. 28 cm.
• Summary: This 3-page black-and-white brochure was
inserted into the color Pulmunoe catalog in June 1997.
Contents: Background. Situation analysis. Pulmuone’s
future. Why Pulmuone tofu for the general market? Sales and
trade promotions. Distribution. Media plan. “Background:
The success of Pulmuone in Korea stems from the original
philosophy of naturally produced foods with respects to
mother nature. This corporate culture is prominent in its
employees and product line. From delivery personnel to the
board of directors, Pulmuone identity is imbedded in the
corporate and personal lives of all employees.
“In 1991, Pulmuone’s dedication expanded across the
Atlantic Ocean to the United States. Pulmuone had a far
reaching dream to provide Korean Americans with natural
ethnic products they could not find in the U.S. Pulmuone
bean paste [miso] and pepper paste were the first products
to come into the U.S. and minerals and supplemental foods
followed thereafter. Then in June of 1995, Pulmuone opened
its first tofu plant in South Gate, California.
“Thus began the history of Pulmuone USA.
“Situation Analysis: Currently, Pulmuone USA holds
70% of Korean tofu market. A market held for over 3
decades by a single Japanese company in the U.S., Pulmuone
boldly and aggressively captured the Korean American
market within 14 months. Once Pulmuone tofu was
introduced to the market, Korean Americans immediately
recognized the superior quality of Pulmuone Tofu over other
brands.
“Pulmuone has also enjoyed success in the Japanese
American market within a short span of time. Pulmuone
currently produces private label tofu for Marukai, which is
a very popular wholesale type market amongst the Japanese
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Americans. In the past, they carried two of the most popular
brands, Hinoichi and Aloha. However, within a 3 month
period, Marukai brand tofu sold both brands by a ratio of 3 to
1.
“We have a state of the art facility with complete
automation. Our current production rate is 20,000 pounds of
tofu per day running at single shift.
“Pulmuone Tofu’s obvious superior qualities are
attributed to the following: 1. Use of highest quality pure
Vinton 81 soybeans; Vinton 81 soybeans are 30% more
expensive than regular soy beans. 2. Quick Chill System
for optimum freshness and flavor. 3. Lower pasteurization
temperature without compromising taste or shelf stability. 4.
Complete Manufacturing Plant Sanitation System on a daily
basis.”
The company has scheduled advertisements in
Vegetarian Times, Los Angeles Times Magazine (in Korean),
and Super Market Business for late 1996 and early 1997.
Letter from John Sim, marketing director of Pulmuone.
1997. June 17. This insert was printed on 17 Nov. 1996.
Address: 4585 Firestone Blvd., South Gate, California
90280. Phone: 213-564-3000.
2739. Shoemaker, R.C.; Polzin, K.M.; Lorenzen, L.L.;
Specht, J.E. 1996. Molecular genetic mapping of soybean.
In: D.P.S. Verma and R.C. Shoemaker, eds. 1996. Soybean:
Genetics, Molecular Biology, and Biotechnology.
Wallingford, England: CAB International (Commonwealth
Agricultural Bureaux). x + 270 p. See p. 37-56. Chap. 2. [51
ref]
• Summary: Contents: Introduction. Genome organization.
Genome duplication. Molecular genetic map. QTL
(quantitative trait loci) mapping. Map-based genotype
analyses. The soybean genome database (developed at the
USDA’s Agricultural Research Service {ARS} Plant Genome
Office). The future of soybean molecular genetic mapping.
Figures show: (2.1) Distribution of single-, low-, and
repetitive-copy sequences within several regions of the
soybean genome. “The lambda clones represented in the
figure were selected using the probes sle and A071.” (2.2)
Soybean genetic markers known to be duplicated on other
linkage groups. The letter designation at the top of each
table indicates the linkage group where the markers reside.
The markers are listed in the order in which they are found
on the linkage group. To the right of each marker is shown
the linkage group(s) where it is known to be duplicated.
(2.3) The molecular genetic map of the soybean. (2.4)
Map-based pedigree of the soybean cultivar Hark. Letters
to the left of linkage groups indicate the parental source of
the chromosomal segment: AK Harrow (A), Harosoy (H),
Hawkeye (K), Mukden (M), Mandarin Ottawa [Mandarin
(Ottawa)] (O), and Richland (R). Tables show: (2.1)
Quantitative trait loci mapping studies in soybean (19901994, 15 references).

This chapter begins” The soybean first emerged as a
domesticated plant around the 11th century B.C. (Hymowitz,
1970), although references to the soybean appear in books
written 4500 years ago (Smith and Huyser, 1987). As such, it
is one of man’s oldest cultivated crops.”
Note: The soybean is not one of man’s oldest cultivated
crops. There is no evidence that references to it appeared in
books written 4500 years ago. Smith and Huyser (1987) are
repeating the same old unfounded and undocumented myths
about the soybean. Address: 1. USDA-ARS FCR and Depts.
of Agronomy and Zoology/Genetics, Iowa State Univ.,
Ames, IA 50011; 2-3. Dep. of Agronomy, Iowa State Univ.,
Ames, IA 50011; 4. Dep. of Agronomy, Univ. of Nebraska,
Lincoln, Nebraska 68583.
2740. Hartz, Chris. 1997. The early history of Jacob Hartz
Seed Co. (Interview). SoyaScan Notes. Jan. 13. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: Chris’ father is Jake Hartz, Jr. His grandfather,
Jacob Hartz, Sr., founded the Jacob Hartz Seed Co. (JHSC),
which Monsanto purchased on 21 April 1983. Chris had a
3-year contract, so he stopped working for the company in
April 1986. He now runs a wholesale nursery, and does a
little seed brokering.
When Jake, Jr., left the company, he left all his files and
company history documents at the company; he took nothing
with him. Chris did likewise. Chris called Keith Thompson
and he said he would be glad to help in any way he could to
get early historical documents. Keith said that Terry Hicks
in the accounting department is the keeper of the early
files. Terry is now in Kalamazoo involved with the Asgrow
purchase. When the company was sold to Monsanto in 1983,
the biggest story would have been in the Arkansas Gazette in
Little Rock; it has since merged with the Arkansas Democrat
to become the Arkansas Democrat-Gazette. One interesting
historical document was published by Monsanto on the 50th
anniversary, probably in 1992. Chris has never seen any
early seed catalogs. Chris and his father now share the same
building, but Jake is seldom in the office.
When did JHSC first start to sell soybeans? Chris does
not know. But if Jacob Hartz, Sr. first brought in 25 bushels
of Laredo soybeans in 1926, it would probably have taken
the company several years to develop enough seed stock to
be able to sell some and keep the rest for seed multiplication.
Chris was responsible for focusing the company
on breeding soybeans for food uses, starting in the late
1970s. It all started in about 1975-77 when a Japanese
natto manufacturer, Mr. Yaichiro Mogi of Asahi Shokuhin,
contacted JHSC and explained that he needed a soybean that
was uniform in size and quality to run through his automated
factory (that made only natto) to give a uniform product that
he could sell as premium natto. He was getting soybeans
from China, IOM, and Canada and he couldn’t set up his
cookers and fermenters to accommodate all the different
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soybeans he was getting. He was one of two automated
natto manufacturers in Japan at the time. He gave Chris
specifications for the natto beans he wanted. Chris happened
to have 9 pounds of small-seeded soybeans with a brown
hilum that Dr. Hartwig had sent him free of charge. It was a
plant introduction with a PI number. The diameter was 5 mm
or less. Hartz crossed that small-seeded soybean with Pickett
to get rid of the high rate of shattering. They registered the
resulting variety as Hartz 936–their first natto soybean.
Hartz’s breeding program got into high gear in 1976, when
they hired Dr. Curtis Williams; that year they put in their
first greenhouse. Prior to that one of Hartz’s field reps, an
agronomist named Jimmy Johnson, was doing the crossing;
he now works for Stratton Seed Co. Chris hired Keith
Thompson in about 1980 as a salesman. When Chris left in
1986, Keith took over the food side of the business.
Chris was never able to get used to Monsanto’s way
of making decisions. “Decisions took months instead of
minutes, as they did in the family-run business. It was very
frustrating.” Dan Lamberth was the general manager after
Monsanto took over; he and Chris did not get along well.
Concerning Roundup Ready soybeans: Chris has heard
a number of farmers say that they are very good on fields
where there is a weed problem, but if you don’t have a weed
problem it is very difficult to accept Monsanto’s value-added
pricing. Chris uses a huge amount of Roundup on his seed
nursery. “It is a standby for us. We like it because it kills
virtually all weeds but does not harm most of the plants he
wants to raise. Our workers are careful with it, as with any
chemical, but it is relatively problem-free.” In Chris’ opinion,
from a human health viewpoint of his employees using
herbicides on the nursery, there is less to worry about with
Roundup than probably any other herbicide. “In addition, we
can spray it on our woody ornamentals and it doesn’t hurt
them–as long as there is no new growth. But it does hurt the
redwood and cypress plants.
As far as Chris knows, Hartz never operated a soybean
crushing plant to make soybean oil and meal.
In June 1942 the company named Hartz-Thorell split up.
Jacob Hartz took the seed side of the company and named it
Jacob Hartz Seed Co.; Mr. Thorell took the implement side
and named it Thorell Implement. After Mr. Thorell died,
his implement company was sold to White Implement–
headquartered in Houston, Texas. They handle McCormickDeering farm machinery. It is now more a wholesale outlet
than retail. Address: Stuttgart, Arkansas. Phone: 501-6732242.
2741. Roller, Ron. 1997. New developments with organically
grown soybeans in America (Interview). SoyaScan Notes.
Jan. 16. Conducted by William Shurtleff of Soyfoods Center.
• Summary: The demand for organic soybeans in America
is rising rapidly. Ron thinks this has nothing to do with
concerns over genetically engineered (transgenic) soybeans

such as Monsanto’s Roundup Ready soybeans. “Soybeans
have become, hands down, the main cash crop (the one
that makes the most money) for organic farmers, at least
those in the Midwest. Organic growers in the Dakotas and
Montana still rely on wheat as their main cash crop, but the
corn, wheat, and soybean growers everywhere else rely on
soybeans.” The demand for organic soybeans is growing
faster than the supply–even though the supply is rising.
Increasing prices have attracted more and more farmers
to growing soybeans organically. The biggest demand is
still from Japan, as it has been for the past 4-5 years. As
interest in organic foods has grown in Japan, bigger food
manufacturers (primarily of tofu and natto) have started to
use organic soybeans. The American food companies that
use organic soybeans are still relatively small and few. Ron’s
company (if you add the organic soybeans Ron exports) may
be the single biggest.
The demand for organic natto soybeans from Japan
appeared suddenly and is now very large. Acreage that
was used to grow organic soybeans for tofu or soymilk
suddenly got switched to growing small-seeded organic natto
soybeans. Because of that, the acreage used to grow organic
soybeans for tofu and soymilk has decreased. Last year the
organic soybean crop in the Midwest (especially Michigan
and Ohio) was smaller than expected. So the combination of
the export demand (mainly to Japan but also to Europe), the
loss of acreage to natto beans, the bad crop, and the lack of
new growers, has made the price of organic soybeans rise–by
about 10%. But remember that the price of organic soybeans
were already more than double, very often triple, that of nonorganic beans. The highest prices are paid for Vintons and
natto beans. It is these premium prices that are so attractive
to the organic farmers. “This trend is of great concern to
me, and especially the effect it could have on the price of
soyfoods. In a free market economy, with lots of farmers
looking for value-added crops, you would think that many
more of them would start growing organic soybeans. But
it is a difficult chasm to cross. A farmer must learn a whole
new way of farming, and, he must wait for 3 years before
that land can grow organic crops. That 3-year lead time is
the big stumbling block; many farmers actually lose money
on that land during those 3 years. Some big farmers are now
starting to grow organic soybeans, but they getting involved
on a gradual basis, adding 50 to 100 acres a year. Those large
commercial growers, who have recently switched to growing
soybeans organically, are sitting in the catbird seat, and doing
extremely well.”
In Ron’s market, there have been very few questions
from consumers about genetically engineered (transgenic)
soybeans. “It hasn’t become a problem at all for ASP; I think
it will be an asset for us–because we don’t use them and we
can prove that we don’t. However a lot of growers want to
grow transgenic soybeans.” Address: President, American
Soy Products, 1474 N. Woodland Dr., Saline, Michigan
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48176. Phone: 313-429-2310.
2742. Carter, Thomas E., Jr. 1997. Public variety
release summary: Table 1. Raleigh, North Carolina. 7 p.
Unpublished manuscript. 35 cm. [43 ref]
• Summary: This table is titled “Pedigree and related
information for North American varieties released during
1992 and Feb. 1997.” For each variety the following
information is given: Variety name. Maturity group. Year
released. Pedigree. Prior designation. Developer. PI No. Reg.
Lic. Reference. Note: The letters “AC” before a variety name
stand for Agriculture Canada.
The varieties are: 9063, AC Albatros, AC Brant, AC
Colibri, AC Cormoran, AC Harmony, AC Hercule, AC
Pinson, AC Proteus, Accomac, Achiever, Agassiz, Alpha
(1996), Alpha (1992), Athow, Benning, Bronson, Cache,
Calhoun, Carver, CF461, CF492, Charleston, Chesapeake,
Ciaric, Cisne, Colfax, Conrad 94, Council, Danatto,
Defiance, Delsoy 5500, Dillon, Doles, Faribault, Fillmore,
Flint, Freeborn, General, Glacier, Graham, Granite, Haskell,
Hendricks, Holladay, Holt, IA1005, IA1006, IA2007R,
IA2008R, IA2011, IA2012, IA2013, IA2016, IA2017,
IA2018, IA2019, IA2020, IA2021, IA2022, IA2023, IA2024,
IA2025, IA2027, IA2028, IA2029, IA2030, IA2032, IA2033,
IA2034, IA2035, IA2036, IA3001, IA3002, IA3003,
IA3004, IA3005, IA3006, IA3007, IA3008, IA4001 (Note:
IA varieties are from Iowa), Iroquois, K5292, Kenwood 94,
KS3494, KS4694, KS4895, Lambert, Lancaster, LN90-4524,
Lyon, Macon, Magellan, Marcus 95, Maverick, Maxcy,
Mercury, Micron, Mustang, Nemaha, ODell, Ohio FG1, Ohio
FG2, Pace, Parker, Pearl, Piatt, Probst, Saline, Sandusky,
Saturn, Stressland, Thorne, TNS, Toyopro, Traill, Vernal,
Vertex, Wicomico, Yale. Address: Research Geneticist /
Assoc. Prof., USDA-ARS, North Carolina State Univ.,
Raleigh, NC.
2743. Voldeng, H.D.; Cober, E.R.; Hume, D.J.; Gillard,
G.; Morrison, M.J. 1997. Fifty-eight years of genetic
improvement of short-season soybean cultivars in Canada.
Crop Science 37(2):428-31. March/April. [11 ref]
• Summary: “Yield has been improved about 0.5% per year
during the period under study; however, since 1976 yield has
been improved about 0.7% per year. There is evidence that
the rate of genetic improvement of seed yield is accelerating.
Significant lodging reduction was also observed.” Seed
protein levels have been reduced and seed oil levels have
increased.
1942 was the year of first soybean production statistics
in Canada.
Tables show: (1) List of varieties, maturity group, year
of release, and pedigrees of cultivars tested in 1993 and
1994. This table has 5 columns: (1) Code, A-Z, a-o. (2)
Variety. (3) Maturity group. (4) Year of release. (5) Pedigree.
The varieties are listed in order of year of release.

“A Mandarin 0 1934 Manchurian introduction
“B Kabott 00 1937 originated from Ninguta Manchuria
collection
“C Pagoda 00 1939 Mandarin/Manitoba Brown
“D Capital 0 1944 17 l(Manchuria)/AK(Harrow)
“E Flambeau 00 1948 selection from early Russian
variety
“F Acme 00 1953 single plant selection from Pagoda
“G Comet 0 1953 Pagoda/Mandarin
“H Crest 00 1957 Manitoba Brown/Mandarin/2/
Mandarin
“I Merit 0 1959 Capital/Blackhawk
“J Portage 00 1964 Acme/Comet
“K Altona 00 1966 Flambeau/052-903
“L Vansoy 00 1970 Lincoln/Flambeau/2/Goldsoy
“M Morsoy 00 1970 Acme/L48-7289
“N Evans 0 1974 Merit/Harosoy
“O Beechwood 0 1976 $58.544/Merit
“P Maple Arrow 00 1976 Harosoy 63/840-7-3
“Q McCall 00 1978 Acme/Chippewa/2/Hark
“R Maple Presto 000 1979 Amsoy/Portage/2/840-7-3
“S Maple Amber 00 1981 Altona/Harosoy 63/2/840-7-3
“T Bicentennial 00 1983 Fiskeby V/Harosoy
“U KG20 00 1983 059-903/Hardome/2/McCall
“V Apache 00 1984 PI 232.99712/AltonalCalland
“W Baron 00 1984 Harosoy 63/Fiskeby V
“X Maple Ridge 00 1984 Fiskeby III/Evans
“Y Maple Isle 00 1984 PI 194.641/2*Harosoy e3
“Z KG30 00 1984 McCall/Maple Arrow
“a OAC Libra 0 1985 Fiskeby V/Harosoy 63/2/Evans
“b OAC Scorpio 00 1986 McCall/Bicentennial
“c Maple Donovan 0 1986 Maple Arrow/Harcor
“d Maple Glen 00 1987 BD22115-13/Premier
“e 9061 0 1988 Wells/1677
“f S00-88 00 1989 Maple Presto/Woodworth/2/Maple
Arrow
“g OAC Frontier 00 1989 Maple Arrow/1677
“h Maple Belle 00 1989 840-7-3/4*Evans e3
“i KG41 00 1989 B220/Maple Arrow
“j PS42 00 1990 Calland/Altona/2/840-7-3/ 3/premier
“k AC Bravor 0 1990 Maple Arrow/Wayne
“l Nordet 00 1992 059-903/Hardome/2/McCall
“m OAC Eramosa 00 1992 Baron/OAC Libra
“n AC Harmony 00 1992 Maple Presto/Williams/2/
Weber
“o 9071 0 1992 9061/9181
Table 2: Characteristics of the varieties in Table 1. The
9 columns are: (1) Cultivar. (2) Yield (kg/ha). (3) Maturity
(days). (4) Plant height (cm). (5) Lodging score. (6) 100 seed
weight (gm). (7) Seed protein (g/kg). (8) Seed oil (g/kg). (9)
Stability regression coefficient. Address: 1. Eastern Cereal &
Oilseed Research Center, Agriculture & Agri-Food Canada,
Central Experimental Farm (CEF), Ottawa, ONT K1A 0C6,
Canada.
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2744. Vance, Sherry. 1997. Soy-related index cards in the
Bailey Hortorium’s index system of botanic garden seed
lists and nursery or seed catalogs developed by Ethel Zoe
Bailey (Interview). SoyaScan Notes. April 10. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: In this index system, there are eleven major
cards and eight minor cards related to the soybean. The
minor cards each have 3-part scientific names beginning
with Soja hispida (e.g., Soja hispida alba) which are not
well known, and which appear in only 1-4 catalogs–usually
from Germany. On each card are two-part coded entries
referring to botanic gardens. Part 1 is the code for the name
of the botanic garden, and part 2 is the last two letters of the
earliest year in which the plant for that card appeared in this
garden’s catalog. For example “Kew 33” refers to the 1933
catalog of the Royal Botanic Gardens at Kew, England. [LR
1982] means that a list of seeds and plants (whether or not
it contained soy) was “Last Received” from that source in
1982.
Eight cards, all listing only foreign (European)
sources, contain the supposedly scientific names (listed
here alphabetically) of the following subspecies or varieties
of Soja hispida; none of these names, however, appear
in the SoyaScan database (May 1997). Soja hispida alba
(1 source). Soja hispida brunnea (1 source). Soja hispida
Dickmana (1 source). Soja hispida japonica (2 sources). Soja
hispida lutea (3 sources). Soja hispida nigra (4 sources).
Soja hispida ochroleuca (1 source). Soja hispida vilnensis (2
sources).
Many of these early catalogs were divided into two
parts: Farm seeds and garden seeds. When she looked
for soybeans in some of these early seed catalogs, Sherry
usually found them listed in the Farm section, often under
the scientific name Soja hispida. When one seed company
[probably W. Atlee Burpee 1896] “re-introduced” the plant
as the “German Coffee Berry” the other firms were a little
annoyed since they had already been offering it under Soja
hispida, and now this newcomer was getting all the credit
for introducing a supposedly new seed or plant. Address:
Research Aide, L.H. Bailey Hortorium, 462 Mann Library,
Cornell Univ., Ithaca, New York 14853-4301. Phone: 607255-7981. Fax: 607-255-7979.
2745. Hill, J.L.; Nelson, R.L. 1997. USDA soybean
germplasm collection report: February 1997. Soybean
Genetics Newsletter 24:7-8. May. [2 ref]
• Summary: Describes how many soybeans were distributed
and how many received. And of what species. Many came
from China.
“As of December 31, 1996, the Collection database
contained data for the following entries:
“Subcollection # Entries
“Introduced G. max 14,379

“G. soja [Sieb. & Zucc.] 1,102
“Germplasm releases 141
“Modern cultivars 392
“Old cultivars 208
“Private cultivars 35
“Williams isolines 100
“Clark isolines 295
“Harosoy isolines 134
“Other isolines 35
“Genetic types 150
“Total 16,962.” Address: USDA ARS, USDA Soybean
Germplasm Collection, Univ. of Illinois, 1101 W. Peabody
Dr., Urbana, Illinois 61801.
2746. Buzzell, R.I.; Poysa, V. 1997. Two food quality
soybean cultivars released by GPCRC. Canadian Soybean
Technical Bulletin (OSGMB, Chatham, Ontario, Canada)
3(2):1. July.
• Summary: GPCRC is the Greenhouse and Processing
Crops Research Centre (formerly Harrow Research Station).
“These two cultivars, AC Onrei and OX756, have been
introduced to complement Harovinton expand the export of
Ontario soybeans into the premium Asian soyfood market.
Harovinton, a tofu-type soybean cultivar developed at
Harrow, has established Canadian soyfood soybeans as a
premium quality product in Asia, where it is called ‘Orient
Pearl.’
“AC Onrei is a selection from the cross Vinton X Enrei.
Enrei is a premium quality Japanese tofu cultivar which lacks
the a4 protein sub-unit of the 11S glycinin (gy4/gy4). Enrei’s
superior tofu quality, especially the ability to make premium
tofu using the ‘nigari’ (magnesium chloride) coagulant, is
due to the lack of this a4 protein sub-unit. Vinton is Gy4/Gy4
and has the a4 protein sub-unit.”
“OX756 was developed from the backcross of L2 X
Harovinton. L2 is a backcross derived lx2/lx2 line of Century
which lacks the L2 lipoxygenase isoenzyme... Harovinton is
Lx2/Lx2 and has the L2 lipoxygenase isoenzyme.”
“OX756 is a low lipoxygenase (lx2/lx2), yellow hilum
cultivar similar in yield but earlier maturing than Harovinton,
the recurrent parent. The lack of the lx2 lipoxygenase
enzyme should reduce the ‘beany’ flavours in tofu, soymilk,
and other soyfood products made with OX756, thus
promoting wider acceptance of soybeans as food ingredients.
It was released to W.G. Thompson and Sons, Ltd.”
A table shows agronomic performance and seed quality
for these two new food varieties compared with Harovinton
during 8-9 years. For each variety are given: Yield, plant
height, lodging score, days to maturity, weight of 100 seeds,
protein %, and oil %. Address: AAFC, GPCRC, Harrow,
Ontario, Canada.
2747. Canadian Export Soybeans (OSGMB, Chatham,
Ontario, Canada). 1997. The soybean program at GPCRC.
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11(2):1-2. July.
• Summary: “Soybean research began in 1923 at the
Greenhouse and Processing Crops Research Centre (GPCRC,
formerly Harrow Research Station), with a variety testing
program. Twenty years later in 1943 the soybean breeding
program was established to develop adapted varieties for
southern Ontario. One of the major variety releases from the
program was Harosoy in 1951. By 1959 Harosoy represented
75% of the acreage planted to soybeans in Ontario and it was
the most commonly grown variety in the United States.”
“The GPCRC is comprised of three experimental farms
representing the various soil types of Essex County.”
Molecular biology is being used to assist in the
development of disease resistant soybeans. Genes conferring
specific resistance to specific races of Phytophthora root rot
are being isolated.”
A photo shows some of the leading soybean personnel
with Agriculture and Agrifood Canada research centre at
Harrow, Ontario... Dr. Lorna Woodrow, Dr. John Mullin,
Dr. Vanio Poysa, and Mr. Doug Jessop. Standing is Mr. Kim
Cooper, Ontario Soybean Growers’.”
2748. Skiff, James. 1997. Lipoxygenase (L1) null soybeans
do not yet make better-tasting soymilk than regular soybeans
(Interview). SoyaScan Notes. Aug. 7. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Last week Jim (together with Paul Lang and
Paul’s production manager) visited with Dr. Lester Wilson
at Iowa State University. Lester had just finished conducting
a taste panel test to judge the quality of soymilk and other
products made from L1-null soybeans. One batch of soymilk
was made from the L1-null soybeans and the other batch was
made from a mixture of any other types of soybeans–and
not from the best varieties used to make soymilk, such as
Vinton. Jim and his two coworkers took the same taste test
of the two types of soymilk independently. They concluded
that there was no significant difference between the taste of
the soymilk made from the L1-null soybeans and that made
from regular soybeans. If the soymilk had been made from
Vinton soybeans, the L1-null soymilk would probably not
have tasted as good.
The results of the official taste panel, which Jim received
later, were about the same–showing no significant difference.
Lester Wilson was noticeably upset by these results.
He has tried to get rid of the beany flavor of soymilk solely
by changing the soybeans–without changing the soymilk
manufacturing process. So far apparently, Lester’s work
has not been successful. His one defense is that perhaps the
L2-null or the L3-null soybeans will give better results. Les
Wilson has published the results of two studies on the use
of lipoxygenase-null soybeans to make soymilk. Address:
Cornbelt Foods, Inc., P.O. Box 218, Marshall, Minnesota
56258. Phone: 507-537-1406.

2749. Bernard, R.L.; Cremeens, C.R.; Cooper, R.L.; Collins,
F.I.; Krober, O.A.; Athow, K.L.; Lavoilette, F.A.; Coble,
C.J.; Nelson, R.L. 1998. Evaluation of the USDA soybean
germplasm collection: Maturity groups 000 to IV (FC 01.547
to PI 266.807). USDA Technical Bulletin No. 1844. iii + 169
p. Jan.
• Summary: Contents: Introduction. About the tables. List of
tables: Maturity groups 000 to 0: Tables (1.0) Identification
and origin information for USDA soybean germplasm in
maturity groups 000 to 0, FC 01.547 to PI 266,807: PI
Number, accession name, country of acquisition, country
of origin, year introduced or released, maturity group. (2.0)
Descriptive data for USDA soybean germplasm in maturity
groups 000 to 0, FC 01.547 to PI 266,807: Entry (variety
name, FC number, or PI number), maturity group, stem
termination (determinate, indeterminate, semi-determinate),
flower color, pubescence (color, form, density), pod color,
seedcoat (luster, color {buff, black, black hilum with brown
outer ring, brown, gray, green, greenish brown, imperfect
black, reddish brown, tan, yellow}), hilum color (same
choices as seed color), other traits (seed, leaf, plant). (3.0)
Agronomic data for USDA soybean germplasm in maturity
groups 000 to 0, FC 01.547 to PI 266,807, grown at St. Paul,
Minnesota: Entry, flowering (days after May 31), maturity
(days after May 31), lodging (score), height (cm), stem
termination score, shattering score, seed (quality score,
weight {100 gm/seed}, yield {1000 kg/ha at 13% moisture}).
(4.0) Seed composition data for USDA soybean germplasm
in maturity groups 000 to 0, FC 01.547 to PI 266,807,
grown at St. Paul, Minnesota: Entry, maturity group,
seed composition (oil %, protein %), protein composition
(methionine as a percentage of total protein), oil composition
[fatty acids] (linoleic %, linolenic %).
Maturity groups I and II: The tables are identical in
format to those above except that the soybeans were grown
at Urbana, Illinois, and there is information on disease
reaction to phytophthora rot and pythium rot.
Maturity groups III and IV: The tables are identical in
format to those above except that the soybeans were grown
at Urbana, Illinois, and there is information on disease
reaction to phytophthora rot and pythium rot.
“Introduction: This publication consolidates information
contained in U.S. Regional Soybean Laboratory Manuals
223 (July 1965), 230 (September 1966) and 238 (April
1969) on the origin, descriptive characteristics, agronomic
performance, seed composition and disease reaction data of
soybean (Glycine max (L.) Merrill) germplasm accessions
FC 01.547 to PI 266.807 in maturity groups 000 through IV.
Also included are cultivars, in these same maturity groups,
developed at public institutions in the United States and
Canada, and released by 1966. The data presented in Tables 3
and 4 are the same as in the original publications except that
units on weight and height have been changed to metric and
some maturity groups have been changed. In Table 1, some
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changes have been made for accession name and country
of origin based on more recent information. The pedigrees
of domestic cultivars are not included but are available in
USDA Technical Bulletin 1746. Some origin details for
named cultivars and FC accessions were removed but are
available in the USDA Soybean Germplasm Collection
Inventory, Volume 1, INTSOY Series Number 30. In Table
2, data on stem termination was added, the information
on pubescence was expanded and some descriptions have
been updated. These data can also be obtained through
the Germplasm Resources Information Network (GRIN),
Database Management Unit, USDA-ARS [Agricultural
Research Service], BARC West, Beltsville, Maryland 20705.
Evaluation publications for PI numbers higher than PI
266.807 can be obtained from the Curator, USDA Soybean
Germplasm Collection, USDA-ARS, 1101 West Peabody
Drive, University of Illinois, Urbana, IL 61801.”
Named varieties in maturity groups 000 to 0: Acme,
Agate, Capital, Comet, Crest, Early White Eyebrow,
Flambeau, Goldsoy, Grant, Hardome, Hidatsa, Kabott,
Mandarin (Ottawa), Manitoba Brown, Merit, Minsoy,
Norchief, Ogemaw, Pagoda, Pando, Poland Yellow, Sioux.
Named varieties in maturity groups I and II: Aksarben,
Amsoy, Bansei, Black Eyebrow, Blackhawk, Burwell,
Cayuga, Chippewa, Chippewa 64, Earlyana, Elton, Etum,
Funman, Giant Green, Goku, Habaro, Hakote, Harly,
Harosoy, Harosoy 63, Hawkeye, Hawkeye 63, Henry,
Hoosier, Kagon, Kanro, Kanum, Korean, Lindarin,
Lindarin 63, Linman 533, Manchu 3, Manchu 606, Manchu
[Madison], Manchu Hudson, Manchu Montreal [Montreal
Manchu], Manchukota, Manchuria, Mandarin, Mandarin
507, Medium Green, Mendota, Monroe, Mukden, Norsoy,
OAC 211, Ontario, Portugal, Renville, Richland, Sac,
Seneca, Sousei, Soysota, Tastee, Toku, Tortoise Egg, Waseda,
Wea, Wisconsin Black, Yellow Marvel.
Named varieties in maturity groups III and IV: A.K.
(Harrow), A.K. [FC 30761], A.K. (Kansas), Adams,
Adelphia, Aoda, Bethel, Boone, Chestnut, Chief, Chusei,
Clark, Clark 63, Cloud, Columbia, Delmar, Dunfield, Ebony,
Emperor, Ford, Fuji, Funk Delicious, Gibson, Granger,
Green and Black, Guelph, Harbinsoy, Harman, Higan,
Hokkaido, Hongkong, Hurrelbrink, Illington, Illini, Ilsoy,
Imperial, Jefferson, Jogun, Kanrich, Kent, Kim, Kingston,
Kingwa, Kura, Lincoln, Macoupin, Manchu, Manchu 2204,
Manchu [Lafayette], Manchuria 13177, Manchuria 20173
Mandell, Mansoy, Midwest, Mingo, Morse, Norredo, Osaya,
Patoka, Patterson, Peking, Pennsoy, Perry, Ross, Sanga, Sato,
Scioto, Scott, Shelby, Shingto, Shiro, Sooty, Viking, Virginia,
Wabash, Wayne, Wilson, Wilson-Five, Wing Jet (Ohio),
Wolverine. Address: 1. Prof. Emeritus, Dep. of Agronomy,
Univ. of Illinois, Urbana; 2. USDA-ARS agricultural
research technician; 3. Research Geneticist, USDA-ARS,
Dep. of Agronomy, Ohio State Univ., Wooster.

2750. Cai, Tiande; Chang, Kow-Ching. 1998. Characteristics
of production-scale tofu as affected by soymilk coagulation
method: propeller blade size, mixing time and coagulation
concentration. Food Research International 31(4):289-95.
May. *
• Summary: Proto and Vinton soybean varieties were used
to make tofu using an automatic tofu machine. Stirring
with a large three-blade propeller significantly reduced the
amount of calcium sulfate and mixing time when compared
to a small three-blade propeller. Address: Dep. of Food and
Nutrition and Dep. of Cereal Science, North Dakota State
Univ., Fargo, ND 58105.
2751. Bernard, Richard L. 1998. Thoughts on naming
soybeans introduced from abroad (Interview). SoyaScan
Notes. July 14. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Most of the important early soybean varieties
grown in the USA were not developed here; they were
introduced from abroad, then tested, and those that
performed well were given a name. In talking about when
an early soybean variety was first named, it is important to
remember that most of these varieties already had names
in the country from which they were imported to the USA.
In some cases we kept that name (Eda Mame, Kanro) and
in some cases we modified it only slightly (or renamed it),
usually to make it shorter (Wase Eda Mame -> Waseda;
Chusei O Saya Eda Mame (from Imperial Seed Co., Tokyo)
-> Osaya; Chusei O Saya Eda Mame {from Yamato Seed
Co., Tokyo} -> Chusei; Higan Mame -> Higan; Sousei O
Saya Eda Mame -> Sousei; Shing Toa -> Shingto) (See
Bernard, Juvik & Nelson 1987, p. 64-69).
If we do refer to a “year named,” we should qualify that
with a footnote such as: “The year that a soybean variety first
appeared with this name in a U.S. publication.” It might also
be noted that a variety may be released commercially before
or after it is first named in the USA.
Once a Japanese soybean breeder was being criticized
by his boss who asked, “Why can’t you develop highprotein soybean varieties like that Sioux variety that the
Americans have developed?” It turns out that Sioux was a
Japanese variety (‘Aoshiro Eda Mame’ introduced to the
USA from Sapporo, Hokkaido, Japan, in 1929; PI 81.021);
Dr. Bernard has heard that it was even developed in Japan
at his station. When we send soybean varieties developed
in the USA to foreign countries, we hope and expect that
they will not rename them. Yet many soybean breeders write
articles about newly discovered traits (such as resistance to
a particular disease) in journals like Crop Science without
even mentioning that soybean’s country of origin, or when
it was introduced, or its foreign name (if known). “That is
criminal. We give them no credit at all. If people in other
countries did that without our soybean varieties, we would
be highly indignant. A breeder, who was here from Pakistan
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a few years ago, said the leading soybean variety there was
Williams. They call it Williams–as they should. We should
do the same.” Address: USDA/ARS Soybean Germplasm
Collection, Room 229 EASB, 1101 W. Peabody Drive, Univ.
of Illinois, Urbana, IL 61801.
2752. Bernard, Richard L. 1998. Soybean breeding and
releases in the United States and Canada (Interview).
SoyaScan Notes. July 14. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: Prior to about 1960 the United States and
Canada worked closely together on soybean development
and breeding. Breeders in both countries drew on the same
gene pool. With one or two exceptions, soybean varieties
went back and forth across the border. Harosoy is a good
example of how this worked. It was developed in Canada in
about 1955 by C.W. Owen (Asst., Forage Crops, Dominion
Experimental Station, Harrow, Ontario, Canada). Harosoy
quickly came to the USA, where it took over much of the
soybean acreage in Illinois. American soybean breeders put
phytophthora resistance into it, then it want back to Canada
where it took over more than 90% of acreage. Dr. Bernard
grew up just 10 miles from this border.
Canadian breeders came to meetings in the USA. When
the Americans released a soybean variety in the Group I or II
area, they sent announcements to all the states and Canada–
asking if they wanted to participate in the release. For many
years the Canadians have been full participants in varietal
tests; they started at about the time that C.W. Owen retired
at Harrow. Address: USDA/ARS Soybean Germplasm
Collection, Room 229 EASB, 1101 W. Peabody Drive, Univ.
of Illinois, Urbana, IL 61801.
2753. SoyaScan Notes. 1998. Chronology of Frank N. Meyer
(1875-1918), USDA plant explorer in Asia. Compiled by
William Shurtleff of Soyinfo Center.
• Summary: 1875 Nov. 29–Frans Meyer is born in
Amsterdam, Netherlands. 1889–Meyer, age 14 becomes
a gardener’s helper, later a gardener at the Amsterdam
Botanical Garden, and assistant to Prof. Hugo de Vries,
the eminent Dutch botanist and geneticist, in his special
experimental garden. Note: In 1900 de Vries was one of
three scientists who, at a conference in London, England,
“rediscovered” the work of Gregor Mendel, introducing
modern genetics.
1901 Oct. 20–Meyer first arrives in the USA, in
Washington, DC, with a letter of introduction from de Vries
to Erwin F. Smith, one of the five plant pathologists who
were working with Beverly T. Galloway at the USDA in
1889. Smith found Meyer a modest job as a gardener in
the USDA greenhouses on the Mall at Washington, DC.;
here Meyer worked from 23 Oct. 1901 to 31 Aug. 1902.
He resigned 1 Sept. 1902. On 15 Sept. 1902 re-entered
USDA service at the Plant Improvement Garden at Santa

Ana, California. Resigned after 7 months on 1 April 1903
and became head gardener at a little nursery in Montecito,
California.
1904 Jan. to March–In St. Louis, Missouri, attending
the World’s Fair and working at Armstrong’s nursery. 1904
March to August–Made journeys of study in California
(visited Luther Burbank in Santa Rosa), Mexico (took a
steamer in March from San Francisco to San Blas, Mexico;
walked across Mexico from San Blas to Guadalajara to
Mexico City, then to Vera Cruz on the Gulf of Mexico),
and Cuba. From Havana he took a ship to New Orleans,
Louisiana, then on to St. Louis. 1904 Aug. 1–Began work at
the Missouri Botanical Garden [called the Shaw Botanical
Garden locally] in St. Louis. Was a member of the jury on
Forestry at the World’s Fair of 1904. Resigned Shaw Garden
on 1 July 1905.
1905–In about early March, Adrian J. Pieters, a fellow
Dutchman who had come to know and admire Meyer, tells
Fairchild about Meyer’s love of walking and deep interest
in plants. On March 10 Fairchild asks Pieters to telegram
Meyer to ask whether he would be interested in going to
China as an agricultural explorer (Fairchild 1938, p. 315;
Cunningham 1984, p. 21). The dream of Meyer’s youth had
come true. But 3 months passed before Meyer left St. Louis.
1905 July–Fairchild and Meyer first meet and instantly
become mutual friends. For a detailed description of their
first meeting see Fairchild 1938 (p. 314-16). On 10 July 1905
Meyer re-enters USDA service for the third time, now as an
agricultural explorer in the Bureau of Plant Industry.
1905-1908–First expedition; mainly to China, but also to
Japan, Korea, Manchuria, and Eastern Siberia. He collected
nearly 2,000 plants and seeds. He left Washington, DC, on
27 July 1905 and returned on 7 July 1908.
1906 Feb. 23–Meyer’s first soybean introduction, SPI
17852 from Peking was received in the USA; it was later
named Peking.
1908 July 21–Meyer submits a Petition for
Naturalization (now located at the U.S. Immigration and
Naturalization Service, Dep. of Justice, Washington, DC).
1909-1912–Second Expedition.
1912-1915–Third Expedition.
1916-1918–Fourth Expedition.
1918 June 4–Telegram arrives in Washington at 4:00
p.m. from the Consul at Nanking “Frank Meyer, Department
Agriculture, disappeared from steamer in this consular
district en route Hankow to Shanghai, June 2nd.” His death
occurred at night. His body was recovered from the Yangtze
River on June 5, about 30 miles above the little town of
Wuhu, and buried on June 12 at the Bubbling Well Protestant
Cemetery in Shanghai. His death remains a mystery to his
friends; it is not known whether he died from accident or
suicide. It was well known among his friends, and clearly
indicated in his letters to David Fairchild, that he had been
very much depressed by the wars in both Europe and China
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and by his long confinement in the city of Ichang.
In 1907 the U.S. only had 23 varieties of soybeans,
whereas in 1919 the U.S. had 629 varieties; most of the
new ones were introduced by the Office of Foreign Seed
and Plant Introduction (OFSPI), many by Meyer. Named
varieties introduced by Meyer (or selected directly from
introduced by Meyer), in order of PI Number are: Meyer (PI
17852), Peking (17852 B, selected from the Meyer variety),
Lexington (PI 17862), Wilson (PI 19183), Morse (PI 19186),
Virginia (PI 19186 D, selected from Morse in 1909), Habaro
(PI 20405), Chestnut (PI 20405 B, selected from Habaro),
Duggar (PI 20798), and O.A.C. 211 (OAC 211, selected
from Habaro), Biloxi (PI 23211, named by Dec. 1916), and
Laredo (PI 40658, named by June 1920). Of these varieties
Meyer introduced, Peking, introduced in 1906, proved to be
the most important commercially in America.
2754. Stanton, Josh. 1998. Brief history of Coker Pedigreed
Seed Co. of Hartsville, South Carolina (Interview). SoyaScan
Notes. Oct. 8. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Josh was a soybean breeder for Coker Pedigreed
Seed Co. from 1966 to about 1991. He owns a number of
early Coker seed catalogs. In the 60th anniversary catalog,
there is a nice history of the company. This seed company
was founded by David R. Coker in about 1902 in Hartsville,
South Carolina, primarily for cottonseed–which remained the
company’s mainstay over the years. By the 1960s Coker was
breeding cotton, tobacco, soybeans, wheat, and corn. In 1978
Coker was sold to KWS, a German company, which kept it
for about 10 years then, in 1988, sold it to Northrup King.
Northrup King closed it down in phases, so there is nothing
left of the company in Hartsville, except a Northrup King
(Novartis) sales office. The wheat program was moved to
Arkansas in about 1989, and the soybean program was also
moved to Arkansas in early 1991. Northrup King already
had a soybean breeding program in the small town of Bay
(near Jonesboro), Arkansas, led by Howard Gabe. Josh
was not the first soybean breeder at Coker, but he probably
had a longer tenure than anyone else. It is hard to say who
Coker’s first soybean breeder was. [Note: It was probably
G.J. Wilds. Coker started breeding soybeans in 1925]. One
early variety, Yelredo, was a selection from natural crosses.
Varieties were pretty mixed up back then, so many varieties
came out of selections from other varieties. Coker didn’t
have an organized soybean crossing program until the 1940s.
One of the Coker girls, Mary Coker Joslin, did a little work
on soybeans in the 1940s, but the company didn’t start to do
it intensively until the early 1950s, under Jim W. Neely–who
was hired as vice-president of research. Neely was already
a cotton breeder, so he ran a dual breeding program. The
soybean breeding was a small program that was combined
with the cotton program. There were not many private
soybean breeders back in those days; Coker may have been

the first. Another early company was McNair Seed Co. in
Laurinburg, North Carolina. In the late 1950s (between
1955-1958) Henry Webb took over the cotton and soybean
breeding programs from Neely–who continued to serve as
vice-president of research. Josh went to work for Coker in
1959 as assistant breeder of small grains (oats and wheat).
Then in 1966 Josh went to work in the soybean breeding
program, still under Henry Webb. In 1972 they thought they
saw a chance to make a profit on their soybeans, so they
split off the soybean breeding program, and made it into a
separate division, just after the Plant Variety Protection Act
was passed in 1971.
Josh thinks that Coker was one of the earliest, if not
the earliest, private companies that bred soybeans. Other
companies did selection, but Coker did real breeding, which
means crossing or hybridization. Nevertheless in the early
days, many people called themselves “breeders” even though
they were only doing selection. Wilds was crossing soybeans
by 1937, according the Yearbook of Agriculture published
that year. Wilds died before Josh arrived at Coker. Wilds did
not have a PhD; his doctorate was honorary. Although one
can learn the mechanics of crossing soybeans by watching
a skilled person for 15-20 minutes, getting good at it takes
much longer.
William Morse communicated quite closely with the
Coker family and he visited them in South Carolina. Dr.
Hartwig said that he once chauffeured Mr. Morse to the
Coker’s home–probably in the 1940s, when Hartwig was at
Raleigh, North Carolina. His letters might be in the David R.
Coker papers in his archival collection at the University of
South Carolina at Columbia.
John E. Wannamaker (pron. WAN-uh-may-kur)
was a farmer who “diddled in plant breeding” (he was
mainly a selector) and also owned a small seed business
in St. Matthews, South Carolina–which is about 65 miles
southwest of Hartsville. John was heavy into cotton
breeding and in about the 1940s he also did a little work
with soybeans. He developed some soybean varieties he
called J.E.W., after his initials. They had numbers, such as
J.E.W.-45, etc. For more information on this company, call
Luther Wannamaker in St. Matthews. He sort of inherited
that program then got out of the soybean work, and donated
the whole thing to Clemson University. Wannamaker
probably had some seed catalogs.
Note: The following are some of the soybean varieties
developed by Coker preceded by the earliest year seen for
them in the literature:
1931–Coker’s Black Beauty, 1936–Coker’s 31-15 [Pee
Dee], Coker’s 31-9, 1939–Yelredo (Coker’s 31-9).
1948–Oloxi (Coker’s Black Beauty), Pee Dee (Coker’s
31-15), Yelnando (Coker’s 433), Yelredo (Coker’s 319).
1973–Coker-102, Coker 240, Coker-Stuart (all three are
vegetable-type soybeans). Address: 222 Holly Dr., Hartsville,
SC 29550. Phone: 843-332-0135.
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2755. Bernard, Richard L. 1998. How a soybean breeder
crosses two soybean varieties using hand pollination
(Interview). SoyaScan Notes. Oct. 19. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: First some background: The soybean is a
flowering plant or angiosperm (Class angiospermae, which
comprises about 235,000 species). The name angiosperm is
derived from the Greek angeion, for vessel or receptacle, and
sperma, for seed. The angiosperms are divided into two large
subclasses: the Monocotyledoneae (monocots), with about
65,000 species, and the Dicotyledoneae (dicots), with about
170,000 species. The soybean is a dicot in part because it has
two cotyledons.
A dicot flower can be thought of as being divided into
three main parts. First, two sets of sterile appendages, the
sepals and petals, which are attached to the receptacle below
the fertile parts of the flower. Second the male part, called
the stamen, which is composed of a number of pollenbearing anthers, each at the top of a slender stalk (called the
filament). And third the female part, often called the pistil,
which is shaped like a long-necked vase with a slightly flared
mouth. This mouth, called the stigma, receives the pollen.
Inside the rounded base (the ovary) is the ovule; the style is
the elongated neck that connects the stigma with the ovary.
Dr. Bernard explains the steps: (1) Choose the right
stage; find a flower bud that is going to open the next day.
In most cases, if you wait too long, the flower will pollinate
itself before it opens. (2) Prepare the flower you want as
a female by pulling back or downward the green, pointed
sepal lobes which are located at the base of the flower, and
enclose the base. The petals will still all be closed. (3) Using
forceps, grasp one petal at a time, rock it a bit, then gently
pull it off at the base–until all five petals have been removed.
This exposes the little ring of pollen-bearing anthers (male)
surrounding the stigma and ovary (female). Until recently,
soybean breeders picked the anthers out so they would not
pollinate, but they now realize this is no longer necessary. (4)
Find an open flower on a plant that you want to cross with
the prepared female. Reach into that open flower, use your
forceps to grab hold of the whole stamen, and pull it out.
Now use it like a little paintbrush, to dust the pollen (which
is on the anthers) onto the stigma. The pollen will then grow
down until it fertilizes the ovule.
This process requires considerable knowledge, skill, and
timing. So in the early 1900s, many soybean seed companies
simply interplanted two soybean varieties. About 1% will
cross naturally to create hybrids. The hybrids will have the
characteristics of the male parent. However with natural
pollination, the pollen could be brought in by a bee, in which
case you would not know which variety was the male parent.
Generally you would mix all the seeds together, harvest all
the white-flowered plants (white is recessive), grow them
out, and look for the purple-flowered plants. Those will be

hybrids.
When describing a cross in writing, the name of the
female parent is listed first, followed by the name of the male
parent, as follows: (Vinton x Corsoy). In older descriptions
we would sometimes see: (F6 Vinton x Corsoy). The “F6”
means that a sixth-generation Vinton plant was crossed
with Corsoy. Address: USDA/ARS Soybean Germplasm
Collection, Room 229 EASB, 1101 W. Peabody Drive, Univ.
of Illinois, Urbana, IL 61801.
2756. Bernard, Richard L. 1998. Harvesting green vegetable
soybeans at maximum sugar content (Interview). SoyaScan
Notes. Nov. 20. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Farmers who grow green peas, snap beans, and
even sweet corn pay great attention to the exact date and
time of day time they harvest these crops so that the sugar
content is at its peak, which gives the best flavor and natural
sweetness. Soybean growers are not accustomed to thinking
this way–since oil and protein content do not change much
based on time of harvest–so they could probably learn a lot
from farmers who grow these crops.
Where a green vegetable variety is grown is often as
important, or perhaps more important in determining quality,
than the variety itself.
Many of the modern large-seeded vegetable-type
soybeans were developed at Iowa State University. This
includes varieties such as Disoy (1967), Kanrich (1956), Kim
(1956), Magna (1967), Vinton (1978), and Vinton 81 (1981).
Address: USDA/ARS Soybean Germplasm Collection,
Room 229 EASB, 1101 W. Peabody Drive, Univ. of Illinois,
Urbana, IL 61801.
2757. Kisha, T.J.; Diers, B.W.; Hoyt, J.M.; Sneller, C.H.
1998. Genetic diversity among soybean plant introductions
and North American germplasm. Crop Science 38(6):166980. Nov/Dec. [34 ref]
• Summary: “Abstract: Elite North American soybean
[Glycine max (L.) Merr.] germplasm derives from a limited
number of ancestors. Knowledge of genetic diversity patterns
in elite germplasm and plant introductions (PIs) is needed
to diversity efficiently the elite gene pool. The objective of
this research was to study diversity among five gene pools
consisting of either ancestral lines (AN), elite lines from
northern (NE) or southern (SE) U.S. production areas, and
PIs with a northern or southern maturity. The relationship
among the pools was evaluated by analysis of 53 restriction
fragment length polymorphism (RFLP) loci and by
coefficient of parentage (CP).
“Efforts to diversify elite North American soybean
breeding populations could increase the rate of yield
improvement.”
Tables: (1) Summary of the source, name, gene pool,
maturity group (MG), cluster membership in Fig. 1, 2, and 3,
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and average simple matching coefficient (SMC) of each line
with each gene pool.
(2) “Allele frequencies for each probe-restriction
enzyme combination across all 165 lines and for the ancestral
(AN), northern elite (NE), northern PI (NP), southern elite
(SE), and southern PI (SP) gene pools. Results are shown
from X2 tests of differences in allele frequencies across all
gene pools as well as between gene pools that would be
used to diversify the NE and SE pools. Frequency of only
one allele is reported for loci with two alleles while the
frequency of all alleles are reported for loci with more than
two alleles.”
(3) “Average simple matching coefficient within
(diagonal) and between gene pools (off-diagonal) and the
average percent heterozygotes across all loci for each gent
pool assuming Hard-Weinberg equilibrium.”
(4) “Contribution of ancestral plant introductions to all
elite lines included in the study, to the northern elite (NE)
and southern elite (SE) gene pools, and to each cluster from
the simple matching coefficient (SMC) analysis shown in
Fig. 2.”
Figures: (1) Summary off the number and source of
lines in each cluster from the clustering of all 165 lines based
on simple matching coefficients. Gene pool abbreviations
are ancestors (AN), northern elite (NE), northern plant
introductions (NP), southern elite (SE), and southern
introductions (SP).
(3) Average coefficient of parentage: “Summary of
the number and source of lines in each cluster from the
clustering of all elite and ancestral lines based on coefficient
of parentage. Gene pool abbreviations are ancestral (AN),
northern elite (NE), and southern elite (SE). Man-Ott
identifies the ‘Mandarin-Ottawa’ cluster.”
(4) Simple matching coefficient diagram showing
“Origin and clustering of all ancestral lines based on simple
matching coefficients from the RFLP marker data. The code
for the three major agricultural ARES of China are northeast
cold temperate area (NECTA), north temperate area (NTA),
and central subtropical area (CSA).” The varieties are (from
top to bottom) are: A.K. Harrow, S 100, Lincoln, Dunfield,
PI 54610, Flambeau, Manchu, Pakota, Richland, Roanoke,
Biloxi 3, Tokyo, CNS, Palmette, Mejiro, Manitoba Brown,
Mandarin, Mandarin Ottawa, Mukden, Seneca. Address: 1-2.
Dep. of Crop and Soil Sciences, Michigan State Univ., East
Lansing, MI 48824.
2758. Henn, Lynn. 1998. Re: Specialty soybean varieties
developed at Iowa State University that are available from
CAD (Committee for Agricultural Development) for 1999
spring planting. Letter to specialty soybean producers, Dec.
14. 4 p. Typed, without signature.
• Summary: Page 1 is a cover letter announcing that these
food-grade soybeans are now for sale. Seed prices have
not yet been set, but will be by late January 1999. Pages

2-3 contain descriptions of 17 varieties, including Vinton
81, HP204 High Protein Specialty Protein Variety, IA2012
Large Seeded Specialty Soybean Variety, IA2025 TripleNull Lipoxygenase Specialty Soybean Varieties, and
IA2035 Small Seeded Specialty Soybean (Note: IA stands
for “Iowa”). Page 4 is an order form, which can be faxed to
either the business office or the seed plant. Asterisks show
that only 4 varieties are covered by the quality assurance
program. Note: “All royalty reports and royalties due
and payable to ISURF as of September 1, 1998 must be
submitted and paid in full before any new seed requests will
be shipped by CAD.” Address: 133 Curtiss Hall, Iowa State
Univ., Ames, IA 50011-1050. Phone: (515) 292-3497.
2759. Poysa, Vaino. 1999. Food-grade soybeans in Canada
(Interview). SoyaScan Notes. Jan. 5. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Dr. Poysa is a public soybean breeder, who
was hired in 1996-97 to replace Dr. Richard Buzzell at
the Harrow station. Like his predecessor, he specializes in
breeding food-grade soybeans.
Canadians use the term “food-grade soybeans” for what
Americans call “large-seeded vegetable-type soybeans.”
The term “food grade” implies both large-seeded and clear
hilum. The corresponding term for the rest of the soybeans,
which are typically crushed to make soybean oil and meal,
is “commodity soybeans.” By far the most widely used
food-grade soybean in Canada, and by overseas customers
of Canadian exporters, is Harovinton. It was developed by
the Agriculture Canada Research Station at Harrow (mainly
by Dr. Buzzell) and released in 1989 to Maple Leaf Foods.
In Canada, the exclusive rights to grow and sell a particular
food-grade soybean variety that is publicly developed are
sold to one and only one private company.
Virtually all of the soybeans sold by Canadian
companies to overseas food manufacturers are food grade
and identity preserved (IP). Because they are IP, the
Canadian companies can guarantee that they are also not
genetically engineered, i.e. GMO-free.
Two newly released food-grade soybeans are AC-756
and AC-Onrei [derived from the Japanese variety Enrei]. The
former was released to W.G. Thompson & Sons Ltd. and the
latter was released to Maple Leaf Foods at the end of 1997.
Neither of these two varieties have been registered. In fact
most food-grade soybeans are no longer registered! Why?
For basically two reasons: (1) Since they are developed
mainly for their food properties, it is not considered
important to give details about their agronomic properties.
(2) The private seed breeders are applying pressure to stop
registration of food-grade soybeans.
Note: This is the earliest English-language document
seen (June 2009) that contains the term “commodity
soybeans,” which is used in contrast to “food-grade
soybeans.” Address: Soybean breeder, Agriculture Canada
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Research Station, Harrow, ON N0R 1G0, Canada.

edamame. (12) Missouri–S. Anand & D. Sleper: Natto and
tofu. (13) Univ. of Nebraska–G.L. Graef: Natto, sprouts,
tofu, green vegetable [edamame]. (14) Washington State
Univ., T. Lumpkin: Edamame.
Small-seeded parents: Camp, Chico, Chohakuzan,
Jizuka, Kosuzu, Nattosan, Pearl, Pureunkong, Vance.
Large-seeded parents: Benning, Danbaekong, Enrei,
Hyuga, Misuzu Daizu, Nakesennari, Saturn, Shiromeyutaka,
Suzuyutaka, Tamahikari, Tanbaguro, Totoshirome.
Edamame parents: Disoy, Magna, Prize, Grande, Vinton
81, Verde, Emerald, LS201, LS301, Saturn. Address: Prof.
of Plant Genetics (Retired), Dep. of Agronomy, Univ. of
Illinois, Urbana, IL 61801.

2760. Bernard, Richard L. 1999. Historical list of publicly
developed North American specialty soybean cultivars to
1989: Large seeded. Urbana, Illinois. 1 p. Feb. Unpublished
typescript.
• Summary: This list excludes introductions and privately
developed cultivars. The varieties listed in this table are
Kanrich, Kim, Disoy, Magna, Prize, Verde, Kahala, Kaikoo,
Kailua, Mokapu Summer, Protana*, Provar*, Emerald,
Grande, Vinton, Vinton 81, Merrimax, Harovinton, and
Proto*. * Note from Dr. Bernard. 1999. Sept. 9. “I listed
Protana, Provar, and Proto with the large-seeded cultivars,
but they are not large seeded. Rather they are specialty
varieties released for their high protein content. The category
of soybeans with special compositional traits will be a
growing category in the future.”
Details on the following have not been seen before:
Year released–Institute–Cultivar–Maturity Group–Parentage.
1969–Purdue [Indiana], USDA–Protana–II–(Mukden x
C1069) x (PI65388 x C1079).
1969–Iowa, USDA–Provar–II–Harosoy x Clark.
1986–New Hampshire–Merrimax–0–Prize x A100.
1989–Ontario, Harrow–Harovinton–I–Hm Rps1-c from
Vinton x Vinton 81. Note: The italicized text refers to “gene
symbols.” Hm = Not sensitive to the herbicide metribuzin.
Rps1-c refers to Phytophthora resistance, which Vinton 81
has. Thus Harovinton is not sensitive to metribuzin sensitive
but it is resistant to Phytophthora.
1989–Minnesota–Proto–0 [(Chippewa 64 x PI261.475) x
PI189.880] x [(PI261.475 x Pridesoy II) x Provar]. Address:
Prof. of Plant Genetics (Retired), Dep. of Agronomy, Univ.
of Illinois, Urbana, IL 61801.

2762. At Guelph (Ontario, Canada). 1999. Posthumous
honorary degree: Charles Zavitz. June 2. p. 9.
• Summary: In the section titled “Awards and Honors” we
read: “As OAC celebrates 125 years of partnerships and
achievements in agriculture, dean Rob McLaughlin says
there is no better role model for the future than this eminent
figure from the past.”
“He introduced soybeans into Canada in 1925 [sic,
1893] and released OAC 211, the first soybean variety
registered in Canada.”
A photo (courtesy of Univ. of Guelph archives) shows
the five young men in the first graduating class from OAC.
Charles Zavitz is seated at far right. “On Oct. 1, 1888, he and
his classmates received their degrees in a special ceremony
at the University of Toronto, where Guelph degrees were
conferred until the University of Guelph was established
in 1964. Another notable classmate of Zavitz’s was George
Creelman, centre, who was principal of OAC from 1904 to
1920.”

2761. Bernard, Richard L. 1999. Summary of research &
breeding programs for food type soybeans. Urbana, Illinois.
3 p. Feb. Unpublished typescript.
• Summary: This list excludes introductions and privately
developed cultivars. Each entry includes: Originating
organization and soybean breeder, food uses (mainly natto
and tofu), and breeding objectives. For natto, 100 beans
should usually weigh less than 10 gm, whereas for tofu, 100
beans should usually weigh more than 20 gm.
(1) Agriculture Canada, Ottawa–E.R. Cober: Natto and
tofu. (2) Agriculture Canada, Harrow–V. Poysa: Natto and
tofu. (3) Virginia Polytechnic and State Univ. (Blacksburg)–
G.R. Buss: Natto and tofu. (4) North Carolina State Univ.–T.
Carter: Natto and tofu. (5) South Carolina State Univ.–E.
Shipe: Natto. (6) Georgia State Univ.–R. Boerma & R. Mian:
Tofu. (7) Univ. of Minnesota–Orf: Natto and tofu. (8) North
Dakota State Univ.–T. Helms: Natto, sprouts, and tofu. (9)
Ohio State Univ.–S.K. St. Martin & R.J. Fioritto: Tofu.
(10) Univ. of Illinois–R. Bernard: Natto and edamame. (11)
Iowa State Univ. and Puerto Rico–W.R. Fehr: Natto, tofu &

2763. McLaughlin, Rob. 1999. Charles Ambrose Zavitz.
Guelph, Ontario, Canada. 2 p. 28 cm.
• Summary: Citation honoring Charles Ambrose Zavitz on
11 June 1999 on the recommendation of the Senate of the
University of Guelph, for the degree of Doctor of Science
honoris causa, to be awarded posthumously. It begins: “Mr.
Chancellor: On the recommendation of the Senate of the
University of Guelph I have the honour to put forth the name
Charles Ambrose Zavitz for the degree of Doctor of Science
honoris causa. This degree will be awarded posthumously.”
A biography of Dr. Zavitz follows, including the following:
“In 1893, Zavitz introduced soybeans into Canada. For
the next 35 years, he evaluated, selected, and developed
many lines. On Aug. 26, 1925, he released OAC 211, the
first soybean variety registered in Canada. Also during
this period, he was evaluating management techniques for
soybeans, that is, planting dates, seeding rates, etc.
“Charles Zavitz was an early pioneer in the use of small
plots for research, which were termed by detractors as ‘little
onion beds.’ However, the uniformity of the soils in this
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procedure, his very accurate measurements, the cleanliness
of his plots, and his extreme care ultimately proved his
critics wrong. In addition, Zavitz was one of the pioneers in
adapting to the new science of genetics, subsequent to the rediscovery in 1900 of the basic laws of inheritance by Mendel
35 years before. As early as 1902, Zavitz was engaged in
controlled cross-fertilization of superior varieties in an
attempt to produce new superior varieties. By 1920, about
50,000 hybrid plants were grown and examined annually.
“Charles Zavitz was made the First Canadian Fellow
of the American Society of Agronomy in 1912, he received
an honorary Doctor of Science from the University of
Toronto in 1916, an honorary Doctor of Laws from the
University of Western Ontario in 1935, and was inducted
into the Canadian Agricultural Hall of Fame in 1967 [sic,
1974]. It is indeed fitting that, on the 125th anniversary of
the Ontario Agricultural College, the University of Guelph
chooses to add to these honours by awarding Charles Zavitz
a posthumous honorary degree.
“Mr. Chancellor: On behalf of the Senate of the
University of Guelph, it is my privilege to call on you now to
confer posthumously on Charles Zavitz the degree of Doctor
of Science honoris causa. The honorary degree will be
accepted on behalf of the Zavitz family by James R. Zavitz
who is the grandson of Charles Zavitz.”
Note 1. Attached to this citation are two excellent
color photos of James R. Zavitz, standing outdoors under
trees, holding the award honoring his grandfather. Note 2.
Talk with James R. Zavitz. 2001. Dec. 6. This citation was
written and read by Rob McLaughlin, Dean of the Ontario
Agricultural College–even though his name does not appear
on the document. Address: PhD, Dean of the OAC, Guelph,
Ontario, Canada.
2764. Ontario Soybean Growers’ Marketing Board. 1999.
Fifty years of progress: A history of the Ontario soybean
industry. 50th anniversary–Ontario Soybean Growers’
Marketing Board, 1949-1999. Chatham, Ontario, Canada:
OSGMB. 36 p. June. 28 cm.
• Summary: Editor: Janet Nauta. Contents: Message
from the Ontario Minister of Agriculture, Food and Rural
Affairs (Noble A. Villenueve). Message from the Minister
of Agriculture and Agri-Food Canada (Lyle Vanclief).
Chairman’s message (Ken Bee). The Ontario Soybean
Growers’ Marketing Board–Five decades of progress (with
highlights of each decade). Farm Products Marketing
Commission–Involved since the beginning. Harosoy and
more–Harrow Research Centre’s role in soybean research.
Soybean leaders–Chairmen of the Ontario Soybean
Growers’ Marketing Board. Research and variety trials in
the east–Kemptville College’s role. OMAFRA–Promoter
of Ontario’s “great export.” Making the grade–The Ontario
Grain Commission, Soybean research–Ridgetown College’s
contribution. Heading east–Short season soybean research in

Ottawa. Ontario Grain and Feed Association–Past, present
and future. From 1893 to today–The history of soybeans at
the University of Guelph. Once upon a time: An interview
with the oldest living Ontario Soybean Growers’ Marketing
Board director (Gordon Coutts, who became director in
1958). Early promotions–Call for soybeans (Ad from Victory
Mills titled “Wanted: 3,000,000 bushels of soybeans”–from
the 1945 crop).
Contains many color photos and 20 ads, some full page.
Address: 180 Riverside Drive, Box 1199, Chatham, ONT
N7M 5L8, Canada. Phone: 519-352-7730.
2765. Bernard, Richard L. 1999. Re: Information on largeseeded soybeans. Letter to William Shurtleff at Soyfoods
Center, July 27–in reply to inquiry of Aug. 30. 2 p.
Handwritten on letterhead.
• Summary: He encloses a list of some additional soybean
varieties that Shurtleff may wish to consider for inclusion in
his “large-seeded” list. He also encloses a report he made at
this year’s soybean breeder’s conference that includes a table
for food-type US and Canadian public varieties and their
year of release.
He includes key pages from several RSLM [Regional
Soybean Laboratory Mimeograph] documents showing when
the term “Maturity Group” was first used. “If you consider
‘Maturity Group I’ and ‘Group I Maturity’ to be roughly
equivalent, then the 1953 report RSLM 168 is the first, since
it was the first germplasm report (‘Maturity Group’ was used
for the Uniform Tests much earlier).
Page 2, titled “Additional varieties to consider.”
Hahto released in 1918 by USDA. Copy of publication
enclosed.
Agate released in 1937 by USDA.
Morse & Cartter 1937.
Tortoise Egg released in 1938 by Illinois AES
[Agricultural Experiment Station], listed in Woodruff &
Klaas.
Kabott released in 1939 by Ag Canada (new name),
Ottawa, in 1949 Bulletin 1520.
Also listed in Bulletin 1520 and in most cases in Morse’s
1948 list of “Soybean varietal names used to date” (RSLM
148, 9 p.):
Etum, released by 1941 by USDA, 23 gm per 100 seeds.
Green & Black, released in 1941 by private, Tennessee,
24 gm per 100 seeds.
Hidatsa, released in 1941 by private, North Dakota, 18
gm per 100 seeds.
Jefferson, released in 1941 by private, Tennessee, 33 gm
per 100 seeds.
Kanum, released by 1941 by USDA, 19 gm per 100
seeds.
Sac, released in 1941 by Iowa AES, 26 gm per 100
seeds.
Sanga, released in 1945 by private, Illinois, 28 gm per
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100 seeds.
Tastee, released by 1941 by USDA, 22 gm per 100
seeds.
Wolverine, released in 1941 by USDA, 26 gm per 100
seeds.
“I’ve used a secondary source of info, so you’d better
check the original publication in each case. Hope this is
useful. Dick B.” Address: Prof. of Plant Genetics (Retired),
Dep. of Crop Sciences, AW-101 Turner Hall, Univ. of
Illinois, Urbana, IL 61801-4798.
2766. Bernard, Richard L. 1999. A “notice of release”
for new soybean varieties. Folders on individual soybean
varieties at the USDA Germplasm Collection (Interview).
SoyaScan Notes. Aug. 30. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: When a soybean variety is released, the first
official document sent out is often what is called a “Notice of
Release.” It contains information that is similar to but briefer
than the registration article in Crop Science. For example, Dr.
Bernard has a notice of release for the variety Merrimax, but
it was never registered in Crop Science. In many cases Dr.
Bernard first learned when a new variety was released from
this release notice, since the registration in Crop Science
generally appears (if at all) 1-2 years after the release date.
At the USDA Soybean Germplasm Collection offices at
the University of Illinois, there is a file folder on most of the
individual soybean varieties released since the late 1940s,
and most folders contain a release notice. In this folder are
documents pertaining to that variety. All the folders are filed
alphabetically by variety name; they take up about 3 drawers
in one file cabinet. This is a good place to look for the
earliest document about a particular variety. Address: USDA/
ARS Soybean Germplasm Collection, Room 229 EASB,
1101 W. Peabody Drive, Univ. of Illinois, Urbana, IL 61801.
2767. Bernard, Richard L. 1999. Good tasting soybeans vs.
large seeded soybeans (Interview). SoyaScan Notes. Aug. 30.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Not all good-tasting or “edible” soybeans are
large seeded. Rather small seeded soybeans may make good
tofu or soymilk.
Note: According to the SoyaScan database, the four
largest-seeded soybeans are Hahto (1,250 seeds/pound), Hiro
(1,312), Suru (1,320), and Hokkaido (1,328). By contrast,
the four smallest-seeded vegetable type soybeans are Bansei
(2,004 seeds/pound–the smallest), Higan (1,962), Toku
(1,952), and Nanda (1,952). Address: USDA/ARS Soybean
Germplasm Collection, Room 229 EASB, 1101 W. Peabody
Drive, Univ. of Illinois, Urbana, IL 61801.
2768. Bernard, Richard L. 1999. Re: Which soybean
varieties are large-seeded and which are small-seeded. Letter
to William Shurtleff at Soyfoods Center, Sept. 9–in reply to

inquiry of Aug. 30. 5 p. Handwritten on letterhead.
• Summary: 1. Grande is large seeded. 2-3. Which Jackson?
4. Perry, Shore and Yelnando are grain type soybeans, not
vegetable type. 5. “I compared your list of ‘vegetable’ types
with my info and have a few comments.” Protana, Provar
and Proto and not large seeded; “they are specialty varieties
released for their high protein content so probably should be
put in a different category. This will be a growing category in
the future–i.e., soybeans with special compositional traits.”
“Three of those on your list [of large-seeded varieties],
Hiro, Suru, and Chame, are not in the germplasm collection
since there was no seed available under these names in 1949.
Interestingly all 3 PI strains to which the record equates them
are in the collection. I didn’t change them to the cv. [cultivar]
name when I was rearranging the collection in the 1950s
since there was doubt about the trueness to type of these
old accessions (2 of these 3 differed distinctly from an old
inviable seed sample of the original PI strain). I guess none
of this affects your handling of these 3 since you are dealing
with the written record.
“Your listing of the old introduced varieties as ‘New
U.S. domestic soybean variety’ requires some explanation I
should think (or perhaps better terminology) since many of
these are simply renamed foreign cultivars (often by simply
shortening the foreign name or perhaps not changing it at all,
e.g., Rokusun).
Also some of these are not very large seeded but I
have no reason to doubt that they may be considered to be
‘vegetable type.’ There are two missing from your list that
you may want to include: Hidatsa and Pando.
Page 3 is “Comments on your list of 16 possible
candidates for the large seeded vegetable-type list.” The
following are grain types (not vegetable types): Delsta,
Delnoshat, Mandell, Perry, Shore, Yelnanda, and [Yelnando].
Anwei, Chuku and Kirin were from the La Choy Co. in
Ohio according to Morse [1948] and so one might think they
were food types but I have no record of them and would
not include them [as vegetable types] (they could be sprout
types!). Fiskeby V is foreign and should not be included
(its also a grain type in my estimation). Burwell, Kabott,
and Portugal are in the collection but I have no info on
their intended use. Kabott is quite large (100 seeds weigh
27 gm) and so on that basis should probably be considered
a vegetable type. Burwell and Portugal are a little large for
grain type (100 seeds weigh 22 gm) and Burwell is black, so
I am on the fence on these and would depend on your written
sources to decide. Hidatsa should be included (see above).
I have never heard of ‘Ra.’ It’s not in Morse’s 1948 very
inclusive list and I wonder if it is a misprint.
Note: Ra was first tested in 1975 as a “vegetable
soybean” by Rodale’s Organic Gardening and Farming
(OGF) Research and Development Group in Pennsylvania.
There follow two handwritten reports: “Report #1:
Bernard’s date is earlier than Shurtleff.” Delsoy, Emerald
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(1975), Funk Delicious (1937), Harovinton (1989), Kahala,
Kaikoo, Kailua, and Mokapu Summer (All were released
in 1969 by the University of Hawaii Agric. Exp. Station in
Honolulu), Protana (1969), Provar (1969), Proto (1989),
Sanga (1945), Verde (1967, 1968), Vinton (1978), Vinton 81
(1981).
“Report #2: Soyfoods Center date is earlier than
Bernard.” Aoda, Sioux (1938), Chame, Hiro, Suru (lost,
discarded, or not in collection, therefore not in Technical
Bulletin 1746), Cherokee, Disoy (did Soybean Digest jump
the gun? Disoy was in regional tests before its 1967 release;
three documents enclosed), Easycook, Giant Green, Imperial.
Willomi, Jackson (Which “Jackson”? “This confusion
illustrates clearly why variety names should not be used
again... As for the old Jackson, I don’t know of a description
of it other than our germplasm evaluation report {Technical
Bulletin No. 1844}, copy enclosed {as PI 82581}. For the
germplasm collection we simply turned the original Jackson
back into a PI strain and maintain it as PI 82581 [Chontekon,
PI 82581, was Chontekon, from Rep. of Korea, introduced in
1929]. The Jackson released in 1953 is an entirely different
variety”). Mendota, Rokusun, Seminole. Address: Prof. of
Plant Genetics (Retired), Dep. of Crop Sciences, AW-101
Turner Hall, Univ. of Illinois, Urbana, IL 61801-4798.
2769. McEwen, Freeman; Morrison, Douglas; Rennie, Clare;
Tanner, Jack. 1999. 125 years of achievements: OAC–A
proud tradition, an exciting future, 1874-1999. Guelph,
Ontario, Canada: University of Guelph. 132 p. Illust. 22 x 28
cm.
• Summary: Contents: 1. New beginnings. 2. Administration
and co-ordination. 3. Teaching. 4. Research. 5. Extension and
service. Within these are 125 achievements, each covered
on one page; the page number is the same as the number of
the achievement. Thus, achievement no. 56 appears on p. 56.
The soybean is the subject of or mentioned in five of these
achievements, all within Chapter 4, “Research” (p. 56-109)
as follows:
OAC 211 soybean (p. 56): This is the first achievement
described under “Research.” A photo shows Charles Zavitz
(seated at his desk), the pioneer in bringing soybeans to
Canada. Zavitz graduated in OAC’s the first degree class
in 1888 and was hired by the College as an assistant
experimentalist in charge of field plots. In 1893, the same
year he was put in charge of all field research at OAC, Zavitz
obtained five soybean varieties from Dr. C. Georgeson
of Kansas State Univ. In 1898, after five years of trial, he
reported that Early Yellow was the highest yielder. Over
the next few years Zavitz introduced approximately 100
new soybean lines from Asia, and in 1901, through the
Experimental Union, soybean seed was sent to farmers for
evaluation. Like most plant introductions, these soybean
lines were not pure lines, but contained some “off types,” so
Zavitz made pure-line selections from some of these lines.

Initially Zavitz selected OAC 111 from Early Yellow. Then
in 1918, he made 34 selections from 10,000 plants of the
introduction, Harbaro [sic, Habaro] No. 10405. The progeny
of 22 of these lines were tested under uniform conditions.
The line that produced the highest yields was placed in
regular variety trials in 1921; it beat all other varieties in
grain yield and was second in fodder production. Designated
OAC 211, it became the first soybean variety registered in
Canada–on 26 Aug. 1925. During the years when Zavitz
was evaluating soybean varieties, he was also researching
soybean management techniques. The first commercial
production of soybeans in Ontario took place in 1925 in
Essex and Kent counties. By 1932 production in the province
was almost 8,000 acres; by 1940 it was 10,000 to 11,000
acres, and by 1997 it had skyrocketed to 2.3 million acres,
“the largest of any crop in Ontario. Zavitz would have been
proud!”
Early OAC forage varieties (p. 57). About the work of
Prof. O.M. McConkey, with a portrait photo. He joined the
Field Husbandry Dept. in 1923.
Soybean expansion in Ontario (p. 65): Three men were
pioneers in trying to expand soybean production in Ontario.
Prof. George Jones, who joined the department in 1952,
believed soybean production could be greatly expanded from
the 200,000 acres then being grown. Prof. Jack Tanner joined
the department in 1963, and Prof. David Hume arrived in
1966. But many problems stymied their efforts. Two events
changed the environment for soybean expansion. First, as
the corn crop expanded, it paved the way for soybeans (see
p. 69). “Second, Dr. Harvey Voldeng, soybean breeder at the
Central Experimental Farm in Ottawa, released the varieties
Maple Arrow and Maple Glen.” “These new varieties
provided the final piece of the ‘production package’ which
included varieties with a good yield potential, improved
techniques for inoculating seed and improved herbicides for
selective control of weeds. Confident that the production
package was complete, Prof. Hume and his cohorts moved
aggressively to promote it directly to farmers through farm
meetings, field demonstrations, and FactSheets and indirectly
through extension personnel and industry specialists. In
1997, approximately 2.3 million acres of soybeans were
planted between Windsor and the Ottawa Valley and more
land was planted in soybeans than in any other cash crop.”
A photo shows Prof. Hume discussing soybean varieties and
management practices at a growers’ meeting.
Zoning for crop variety recommendations (p. 72):
Discusses the Crop Heat Unit System and shows two maps
where climate zones are delineated by heat units. This heat
unit system, used for hybrid corn recommendations since
1964, was now applied to soybean varieties.
Improved soybean varieties (p. 73): From 1980 to 1997
Ontario’s soybean acreage increased fourfold. Improved
varieties were developed by the OAC Department of Crop
Science. Most important, they were higher yielding, but also
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more resistant to lodging, to Phytophthora root rot and to
other diseases. Prior to 1983, only 3 soybean varieties had
been released from OAC. Since then 44 have been registered.
This highly effective soybean breeding program was started
by Prof. Wally Beversdorf, then successively led by Profs.
Jack Tanner and Bruce Luzzi. The best variety to date has
been OAC Bayfield, which out-yielded existing varieties by
15%. In 1998 it was grown on 400,000 acres in Ontario–the
biggest soybean acreage for a soybean variety in Ontario.
Other important varieties have been OAC Eric and OAC
Millennium. In 1997 the soybean crop in Ontario was worth
$800 million. A photo shows Wally Beversdorf inspecting
soybean plants.
Accommodating to Canada’s cold climate (p. 83): In the
late 1960s, Prof. J.W. Tanner began to study cold tolerance
in soybeans. Prof. D.J. Hume researched the physiological
basis for cold tolerance exhibited by some of the soybean
varieties–developed by Dr. Harvey Voldeng of Agriculture
Canada, Ottawa–which had the Swedish variety Fiskeby V
as a parent. The gene for chilling tolerance had come from a
soybean variety from Hokkaido, Japan, in the 1940s.
An improved soybean rhizobium: 532C (p. 93): Some
Rhizobium strains are more effective that others in fixing
atmospheric nitrogen. In the early 1980s Prof. David Hume,
Dep. of Crop Science, began to screen for more effective
strains of soybean rhizobia. He obtained a number of
strains from Dr. Joe Burton of the Nitragin Company in
Milwaukee, Wisconsin, and by 1988 found that one strain,
532C, supported better yields (7% higher) and higher
protein contents than other strains tested. It was promoted to
commercial inoculant companies in North America. By 1990,
all the soybean inoculants sold in Canada contained 532C. It
is estimated that 532C occupies about 30% of the soybeangrowing soils in Ontario and most of Quebec. Address: Univ.
of Guelph, Guelph, Ontario, Canada.
2770. Tanner, Jack W. 2000. Soybeans in Ontario, Canada,
and Prof. C.A. Zavitz (Interview). SoyaScan Notes. Feb. 3
and 22. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Prof. Tanner is very interested in the history of
the soybean in Canada. The soybean pioneer in Ontario and
Canada was Prof. Zavitz of Ontario Agricultural College
(O.A.C.). Zavitz was in the first “degree class” at O.A.C.
receiving his degree in 1888 from the Univ. of Toronto.
He was the first head of the Dep. of Field Husbandry in
1904–although he was the chief experimentalist for years
before that. He was also very active in establishing alfalfa
in Ontario province, and one variety of barley (O.A.C. 21),
which he selected from a Manchurian introduction. O.A.C.
turned out to be the best malting barley Canada ever had
until about 20 years ago, and it was grown on 95% of the
barley acreage in Ontario.
Prof. Zavitz was a Quaker and a very religious man. As
a Quaker, he was actively opposed to war, drinking alcohol,

and smoking tobacco. He once fired / sacked a worker for
smoking in an experimental area. His anti-war work was
famous. Zavitz was also meticulous in keeping records of
his field work. Since he started growing soybeans in 1893,
he probably published something about his work in the next
annual report, or at least by 1895. In the early years of the
Ontario Agricultural and Experimental Union (which started
in 1886), Zavitz would send packets of seed to hundreds of
farmers every year. The farmers would grow the varieties,
take notes, send the notes to Zavitz, and he published the
results in the Report of the Experimental Union–one copy
of which was sent to each of the participating farmers. In
the early 1900s, farmers would come to O.A.C. by train
excursion and go through Zavitz’s plots with him. In June
1904 some 40,000 farmers visited Zavitz’ plots.
When Zavitz did selections, he would sometimes plant
thousands of lines for testing and evaluation. Each was
numbered consecutively. Thus, the O.A.C. 81 soybean just
happened to be 81st entry.
Prof. Zavitz died in 1940. No thesis about his life and
work has ever been written at O.A.C.
O.A.C. was established in 1874 by the Canadian
Ministry of Agriculture; it was “a humungous political
football from the day it started–just incredible.” All faculty
members worked for the Ministry. When students graduated
from O.A.C., they received their degrees from the University
of Toronto. In 1964 O.A.C. (together with the veterinary
college and the Macdonald Institute of Home Economics)
formed the nucleus of the new University of Guelph. A
centennial history, titled The College on the Hill, by Alec
Ross, was published in about 1974. Last year, when the
college celebrated its 125th anniversary, two books were
published. One was an update of the 100 year history of the
college, by Alec Ross and Terry Crowley. The other was
titled 125 Years of Achievements: OAC–A Proud Tradition,
An Exciting Future, 1874-1999 by Jack Tanner, Clare Renne,
Douglas Morrison, and Freeman McEwen, about the 125
most important accomplishments of the college. In the
latter book, soybeans are mentioned in five of the important
accomplishments. Prof. Tanner spent a lot of time in the
O.A.C. archives and library researching the book. There are
only 3-4 references to soybeans in the book. The soybean is
now the most important commercial farm crop in Ontario
province, grown on about 2 million acres; it passed corn in
terms of acreage several years ago.
Last year Prof. Tanner worked very hard to have the first
posthumous honorary degree awarded to Prof. C.A. Zavitz,
on the 125th anniversary.
For a description of soybean varieties registered in
Canada, contact the Canadian Seed Growers’ Association in
Ottawa.
In the main office of Department of Plant Agriculture
there is a personnel file on Prof. Zavitz, which contains about
100 sheets. Several volumes of Zavitz’s diary of field work
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is also in the Dean’s office. The archives of the University
of Guelph (McLaughlin Archives) also has extensive
information on Zavitz. Sue Bennett is archivist at the OAC
archives, which are located at the other end of Guelph in a
factory-type building (“the annex”) and which are different
from the University of Guelph archives. An oil painting of
Prof. Zavitz hangs by the front door of the O.A.C. In the
Department are quite a few portrait photos of him; Jack has
a color photo, and has seen another in the O.A.C. Review–
showing Zavitz and other members of the first degree class
from O.A.C. Address: Retired Prof., Plant Agriculture Dep.,
Crop Science Bldg., Univ. of Guelph, Guelph, Ontario N1G
2W1, Canada.
2771. Jessop, Doug; Mullin, John. 2000. How their Canadian
miso won a prize in the Japanese miso contest (Interview).
SoyaScan Notes. Feb. 28. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: Canada has been working for many years to
develop food-grade soybeans that are especially well suited
for making Japanese soyfoods, such as miso. This year
Doug and John entered their miso in the Japanese national
contest and won two Special Participation awards. Dough
explains: They started by making miso using three Canadian
soybean varieties: Harovinton (released in 1989), AC Onrei
(released in 1997; “AC” stands for Agriculture Canada), and
AC 756 (a double lipoxygenase null variety). They made
miso from each of these three soybean varieties and sent it
for evaluation to the Nagano Research Institute. NRI said
that, of these three, the miso made from the AC Onrei variety
was the best, so they concentrated on making miso from that
soybean for competition. AC Onrei is a very large-seeded,
long-season, white hilum, buff colored soybean, one of
whose parents is Enrei–a large-seeded Japanese variety. Most
of the miso they entered was red miso; some of it was rough
(unground) and some was finished/fine (smooth/ground).
They entered their miso in two different contests: The AllJapan content and the Nagano contest, and they won an
award for each. This was surprising because AC Onrei was
not bred as a miso-type soybean; it has a high protein content
and was originally developed as a soymilk and tofu bean. For
miso soybeans, the Japanese always look for high sucrose–
over 7%; AC Onrei has 6.8%. They also look for total free
sugars, of which AC Onrei contains about 10.5-11% (about
average). Even though about half the sugars are probably
bound up in pectins or cellulose and have no effect on the
miso flavor, they still like to know the total sugar content.
Entering and winning this contest was a new step
forward for the Canadian soybean folks. “It’s really
something special.” Doug has been taking Japanese language
lessons. The miso group of which John is the project leader
is now starting to log in soybean variables on a database,
which has fields for sucrose, total free sugars, color, etc. For
miso soybeans (including red miso or long-term soybean

miso), the Japanese prefer a yellow color to a whiter color–
which the tofu and soymilk makers look for.
John explains that he is a food scientist, not a soybean
breeder. We talked about 6 years ago when he was starting
to work on miso, and he ordered a search on miso from the
SoyaScan database. The breeders are the key to the process;
at Harrow they breed mostly food-type or food-grade
soybeans rather than commodity-type or oilseed-types–
which are bred mostly at Ottawa and Guelph.
John’s miso group at Harrow has developed a close
working relationship with the Food Research Institute in
Nagano; they now work directly with one another. About
two years ago, Mr. Fujimori, a miso maker with whom they
have developed strong ties over the years, was in Canada
on one of his trips. John gave him (for the first time) some
homemade miso that his group had produced. He sniffed it
and looked at it and said “This isn’t too bad.” He took it back
to Japan, where it was evaluated and the results were sent
to John–with Mr. Fujimori’s interpretation. The conclusion
was: “It’s okay but... don’t give up your day job.” John wrote
back asking how his group could improve the miso. That was
they key! Mr. Fujimori came to Harrow again with another
person, gave John’s group a lot of technical information,
suggested that he use that information to make more miso–
and to enter the miso in the annual Japanese miso contest!
Mr. Fujimori provided the koji and John got a microbiologist
involved. John’s group now made miso from three different
soybeans (see above) and the scientists and judges at the
FRI in Japan “were quite surprised.” They said “This isn’t
bad.” They chose the best one. So John’s group made larger
batches and sent them to Japan in October 1999 for entry
in the annual contest. In November John went to Japan to
be present at the contest–although nobody can observe the
judging. He learned that this was the first miso ever entered
by foreigners in the Japanese contest. He also learned that
the Canadian miso was not being judged with or against the
Japanese miso. They were judging it separately in a special
category–of which it was the only entry. Both awards for an
“E” for effort and for reaching a high standard. “Miso is kind
of a religion in Japan and it for an upstart like us to come in
might not go down too well. But we found it interesting that
they used our presence there for publicity–in a big way.”
John also discovered that the koji in all miso entries must be
made from Japanese rice–even though a lot of Thai rice is
used in making commercial miso in Japan. “Our real mission
there was to raise the profile of Canadian-grown soybeans
and to increase exports of Canadian soybeans. We want to
breed soybeans that are very well suited for making miso in
Japan. We are not interested in making miso to sell to Japan.
However there is a good possibility of developing a domestic
market for miso in Canada.”
John is also deeply involved in trying to understand
“stone seeds” or hard-seeded soybeans that do not absorb
water well. Part of the problem seems to be related to
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weather/environmental conditions during the growing
season. John hopes to try to understand the problem at the
genetic level. “We now have a very heavy experimental
stone-seed line.”
John enjoys miso at home and he has served miso soup
at the research station on several occasions. Last week he
had it served at the Rotary Club. In each case, everybody
liked it. “Fermented foods add such a variety of textures
and flavors that people enjoy.” Address: 1. Food Processing
Technologist; 2. Food Scientist: Both: Agriculture and AgriFood Canada, Greenhouse and Processing Crops Research
Centre (GPCRC), Highway 18 East, Harrow, ON N0R 1G0,
Canada. Phone: 519-738-2251.
2772. Ontario Soybean Growers Newsletter. 2000. Japanese
miso awards presented. Feb. p. 3.
• Summary: “Agriculture and Agri-Food Canada scientists
at the Greenhouse and Processing Crops Research Centre
(GPCRC) in Harrow recently received two Special
Participation Awards for the first foreign entries in miso
competitions in Nagano and Tokyo, Japan... Japan requires
approximately 160,000 tonnes of soybeans annually to
produce miso, some of which comes from Canada.
“The miso production test program at the federal
research centre at Harrow began in March 1998 to support
the centre’s soybean breeding program and to evaluate the
suitability of Canadian soybeans for making miso.”
“Dr. John Mullin, the miso project leader, said it was
a great honour to receive the awards, which recognize the
effort and progress that the Canadian researchers have made
in making miso. Dr. Mullin traveled to Japan to submit the
miso for competition and was on hand to accept the awards.
“The soybean breeding program at the GPCRC is
known throughout the world for its research on food-grade
soybeans. Harovinton was the first food-grade soybean
variety developed in Canada for the Japanese tofu industry,
and helped pave the way in establishing Canadian food-grade
soybeans as a premium quality product in Asia.”
A photo shows Dr. Jonn Mullin and Food Processing
Technologist Doug Jessop, each holding a framed plaque
(written in Japanese). On a table in front of them are samples
of their award-winning miso. Address: Box 1199, Chatham,
ONT, Canada N7M 5L8.
2773. Parsons, Leland. 2000. Adrian Alkanh Parsons,
soybean pioneer in Hendricks County, Indiana (Interview).
SoyaScan Notes. March 2. Followed by a letter of April 2. [1
ref]
• Summary: Lee is preparing to give a talk about his greatgrandfather, Adrian A. Parsons, to the Hendricks County
Historical Society, in Danville, Indiana, on Nov. 5. He writes
to ask if Soyfoods Center has any record of soybeans being
grown in Indiana before 1888 (as cited by W.C. Latta in
1938). Soyfoods Center has the same earliest date, none

earlier.
Adrian Parsons was born on 7 Nov. 1846 in Guilford
County, North Carolina. His family moved to Hendricks
County, Indiana, in 1852. After being badly wounded in the
Civil War, he came home to do a number of jobs, including
farming. Since his health was not the best, he studied a great
deal and experimented with different crops; among those
were soybeans. He was probably the earliest farmer to grow
soybeans in Indiana, or in Hendricks County, Indiana.
Lee has no evidence that Adrian Parsons heard of soy
coffee during the Civil War. Lee’s dad emphasized that the
use of the soybean as a coffee substitute was one of the
things first drawing Adrian’s attention to the new crop. Lee
has found many references in the early literature to the use
of soybeans in coffee “(although more often as a coffee
extender rather than as a pure soy brew).” He “even found
an old farmer’s concoction mentioned in an early farm paper.
I wonder if Adrian’s initial coffee substitute notion did not
derive from his Civil War experience. He saw service in the
Franklin, Tennessee, area in 1864, and in the Vicksburg,
Mississippi, area later in 1865 after returning to his unit
when his severe wound was healed.
“Incidentally, Adrian’s commanding officer in the 9th
Indiana Cavalry was Colonel Eli Lilly, who later started the
pharmaceutical empire here in Indianapolis. It is a prominent
part of our family oral tradition that Lilly stayed in close
touch with Adrian for many years, particularly in regard to
Adrian’s experiments with plants, and that Lilly wanted my
grandfather Norman and other of Adrian’s sons to work for
him in his fledgling business, but the boys opted to stay in
farming and help out their father.”
How was Adrian first introduced to the soybean, and
how did he actually obtain his first beans? Lee is sure that
Adrian did not write to the Agricultural division of the Patent
Office. “I am still wondering if there wasn’t some seed
supplier in the 1880s who advertised imported soys, and that
is how Adrian obtained them. I have been looking in those
early farm papers for such a hint. I still believe, however, that
Adrian already knew something of the plant before deciding
to obtain seed, and this could have been from his North
Carolina Quaker roots, his Civil War experience, or possibly
even his general study of the East (he was an avid student of
Oriental religions). The fact remains that we just don’t know
exactly how he became aware of soybeans.” Note: Guilford
County is in north central North Carolina. Most of the
soybeans in North Carolina were grown in the coastal states
after about 1915. As of April 2000 the SoyaScan database
contains no records of soybeans in connection with Guilford
County, North Carolina.
Adrian developed the soybean variety Mikado. Lee
writes: “My dad [Edgar, born 1905] gave me a detailed
verbal account of the circumstances of this selection by
Adrian in 1905... The story goes that after he sold the right of
distribution to the Wing Seed Company of Mechanicsburg,
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Ohio, they started marketing it as ‘Wing’s Mikado,’
whereupon the USDA leaned heavily upon Wing to desist
the implied self-credit in deference to Adrian’s discovery and
development.”
Note: This is the earliest document seen (April 2000)
mentioning that Wing’s Mikado was the Wing Seed Co.
catalog of 1910. The earliest document seen that mentions
a regular Mikado was published in March 1914. However
in 1923 Piper and Morse, in their classic book The Soybean
state (p. 168): “Mikado.–Selection from Mongol by A.A.
[Adrian Alkanah] Parsons, Plainfield, Indiana, in 1905.”
This is the earliest document seen (April 2000) stating
that Parsons developed or originated the Mikado variety.
This Mikado variety is no longer in the USDA germplasm
collection at Urbana, Illinois, however another variety named
“Mikado” obtained from Japan in 1989 is there.
Rex Parsons, like Lee, is a great-grandson of Adrian
Parsons. Rex still farms near Danville, Indiana, and
represents at least 109 consecutive years of the Parsons clan
growing soybeans in Hendricks County–surely a record at
least in Indiana.
Lee’s grandfather, Norman Parsons (1873-1939),
estimated that Adrian introduced the soybean to Indiana in
1886 or 1887. “Norman was a teen in the 1880s and likely
would have had a clear recollection of the occurrence, if not
the precise year, and I have no reason to believe his estimate
to be far off. The fact that William C. Latta places the date
of introduction of soybeans in Hendricks County at 1888
(no doubt Adrian’s, and a good 5 years earlier than any other
county in Indiana) must mean something. I wonder if Adrian
started by experimenting with just a few plants in his garden
in the 1880s, but only commenced sustained cultivation in
1891... At any rate, to be academically honest, it appears at
this time that I should be saying that Adrian introduced the
soybean sometime between 1886 and 1891. To the best of
my knowledge, the credit for being the first on record for
Indiana is still sound.”
Note: Phyllis West Parsons, the wife of Lee’s third
cousin, John Parsons (of Clayton, Indiana), e-mailed Prof.
Ted Hymowitz to ask about Adrian Parsons and the early
history of the soybean in Indiana. Hymowitz referred Phyllis
to Soyfoods Center. When Shurtleff received her letter he
called Phyllis, and Lee happened to be at her house. Lee and
Shurtleff had a long talk. Address: 5814 Big Oak Dr., Apt. C,
Indianapolis, Indiana 46254. Phone: 317-290-9446.
2774. Northland Seed & Grain Corp. Northland Organic
Foods. 2000. Northland Seed & Grain Corp. Northland
Organic Foods (Portfolio). 462 Holly Ave., St. Paul, MN
55102. 11 inserts. 30 cm.
• Summary: On the front and back of this portfolio is a color
photo of a large field of soybeans on rolling hills in pictureperfect, weed-free rows. The company’s two logos appear on
each cover. On the left side, inside, are five inserts describing

the seed and grain corporation: (1) Specialty seed breeding
program. The firm is a “specialty grain trading company
that was developed a decade ago by president and owner
Peter Shortridge. (2) Feb. 1995 “Soybean sample data”
for soybean varieties Toyopro and Vinton 81, incl. yields
of tofu and okara, and sensory analysis of tofu. (3) Press
release: Non-GMO verification / certification program. (4)
Northland: Leading the way naturally. (5) Ditto, but in color
and 5 languages, incl. German, French, Italian, and Japanese.
Several of the inserts for Northland Organic Foods Corp.
are for individual commodities, incl. soybeans, cereal grains,
flours, meals & feeds, and edible oils; each is written in five
languages. Address: St. Paul, Minnesota. Phone: 621-2210855.
2775. Parsons, Leland. 2000. More about Adrian A. Parsons,
soybean pioneer in Hendricks County, Indiana (Interview).
SoyaScan Notes. April 8. [1 ref]
• Summary: Lee found a series of letters about soybeans in
the 1 Feb. 1902 issue of the Indiana Farmer. The first letter
(which was very long, detailed, and interesting) came from
Hendricks County, and the initials of the author were E.B.D.
which almost certainly stood for Evan B. Davis, Adrian’s
son-in-law who married one of his girls. In 1902 he was a
prominent farmer in Hendricks County; in 1912 he moved
to Alabama. The style makes it clear that the letter was not
ghost-written by Adrian Parsons. Adrian’s style was pretty
“wooly,” i.e. not rigorously clear.
During the 1920s, Adrian was in business with Guy
McKinnis in the Parsons-McKinnis Cooperative. McKinnis,
himself, had a farm near Bridgeport, Indiana. Lee has not
yet been able to find the nature of their business partnership.
McKinnis (from “near Indianapolis”) spoke on growing and
harvesting problems at the Sept. 1920 meeting at the Fouts
Farm in Indiana; Lee can find no indication that Adrian was
at that meeting. He may have had to stay at home to care for
his wife, who had epilepsy and died in 1922.
Adrian was on the program to speak about his
pioneering work with soybeans in 1928 at the Ninth Annual
Meeting of the American Soybean Association in Indiana.
The day after the meeting, the Plainfield Messenger, which
was the closest local newspaper, published an article titled
“Pioneering in Soybeans” which included a program for
the meeting at the Edmondson Farm in Hendricks County,
Indiana. Lee has never been able to find a copy, or even a
summary of that speech. He knows that Adrian attended the
meeting, but he has no proof that Adrian actually spoke. We
do know from the photo and interview in Prairie Farmer that
Adrian was at the meeting–but that article, too, does not say
that Adrian actually spoke at the meeting.
J.B. “Ben” Edmondson of Clayton, Hendricks County,
was the man behind the Mid-West Soybean Cooperative and
Dunfield soybean. Many of the members of that cooperative
were Edmondsons. J.B. Edmondson first grew soybeans in
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1914. There is still a fair amount of bad feelings between the
Parsons and the Edmondsons in Hendricks County, and Lee
is in a delicate position now, having been asked to give this
public speech in Hendricks County next November–where
there are still lots of Edmondsons who farm. Once when
Adrian was still a young man doing research on soybeans a
man came onto his farm and told him that he would regret
bringing that “weed” into the county. That was Robert
Edmondson, the father of J.B. Edmondson. Most branches
of Lee’s family tell this story in about the same way. But one
branch (which is not Lee’s) says: Adrian Parson’s main farm
was near Plainfield. But in about 1903-04 he bought a second
farm near Belville, Indiana, which is in Liberty Township,
the same township in which the Edmondsons farmed. Now
he owned two farms, and was a neighbor of the Edmondsons
on the second; he started growing soybean immediately. One
year, in about 1903-04, Robert Edmondson was township
trustee. He came onto Adrian’s farm to do a tax assessment,
and saw what Adrian was doing with soybeans. He ridiculed
Adrian and said “You will regret bringing that weed into the
county.” This rebuke of his serious research made Adrian so
mad that it was the source of a lifelong animosity between
Edmondsons and Parsons, and is still a source of tension.
Another branch of the Parsons family, descended from
Adrian’s son Bert, got the story that Robert Edmondson was
accompanied by his young son, J.B. Edmondson, at the time.
Adrian got so mad that he ordered the Edmondsons off his
farm and told them never to set foot on his property again.
Still another version says he threatened them with a gun; Lee
tends not to believe the latter because Adrian was a Quaker,
but apparently it was quite a sharp exchange. Politics may
have also been a part of the conflict because Edmondson was
a Democrat and Adrian was “a dyed-in-the-wool, bloody
shirt, Civil War Republican.” The irony is that, years later,
the Edmondsons became the biggest soybean growing family
Hendricks County.
Concerning Adrian’s Quakerism: He put it aside when
he entered the Civil War. One of Adrian’s grandchildren,
Lee’s cousin also named Lee, lives in LaPorte County near
Chicago, Illinois; he still farms and is one of the last people
left who has clear memories of Adrian. Lee interviewed
him on tape about a month ago. Adrian’s mother was a
Quaker and his father was a Methodist, but the children were
raised as Quakers. Adrian’s mother was Quaker blue-blood,
connecting the Parsons to many of the important Quakers
in history. When Adrian’s mother married Nelson Parsons,
she was kicked out of the Quaker church for “marrying out
of unity.” Adrian’s father, Mr. Parsons, like almost all his
ancestors, were Methodists–but they very frequently married
Quaker women. They were married in Guilford County,
North Carolina, then they moved to Indiana in 1852 when
Adrian was a young boy. Essentially Guilford County, North
Carolina, moved en masse, to Guilford Township, Hendricks
County, Indiana. Plainfield, where they settled and named

the town, was a Quaker community, and there (Lee thinks)
they went to the local Quaker church–but he has no records
that they actually belonged to that church. There were many
Quakers and Quaker meeting houses in Hendricks County.
Virginia, a granddaughter, lives on Adrian’s original Farm;
Lee has known her for years but has never done a formal
interview.
In 1976, when Lee was writing the story of the Adrian
Parsons family, he had temporary custody (for 18 months) of
Adrian’s notebook, which contained some of the manuscripts
discussed in the 11 Jan. 1930 issue of Prairie Farmer.
These “manuscripts” were written, mostly in pencil, on the
pages of the notebook. Unfortunately, neither the notebook
itself nor any of the entries are dated. Fortunately, about 10
years before that, one of Lee’s aunts transcribed the entire
notebook as a wedding anniversary gift for her husband.
Lee still has that 16-17-page, single-spaced typewritten
transcript, but the original notebook was lost by the relative
to whom Lee returned it. Soybeans are mentioned on
only about 4 pages of the typewritten manuscript. Lee’s
impression, based on the handwriting, which is an old man’s
somewhat shaky scrawl, is that the notebook was written late
in Adrian’s life. Lee has other samples of his handwriting
from the early 1920s, such as letters he wrote to William
Morse at USDA.
Lee’s dad was sure that some of Adrian’s articles were
published; he read Lee a list of magazines in which he said
Adrian’s writings appeared, including Wallace’s Farmer,
Hoard’s Dairyman, Farmer’s Guide, Farm Journal, etc.
Lee now thinks it is more likely that Adrian got his first
soybeans from Kansas than from Japan. Address: 5814 Big
Oak Dr., Apt. C, Indianapolis, Indiana 46254. Phone: 317290-9446.
2776. Edmondson, John Robert. 2000. J.B. “Ben”
Edmondson, soybean pioneer in Hendricks County, Indiana
(Interview). SoyaScan Notes. April 9. [1 ref]
• Summary: John, who is the son of J.B. “Ben” Edmondson,
was born in 1914 (the same year his father started to grow
soybeans) and so is now age 86, but his memory is excellent.
He lives on his father’s farm near Clayton, the same farm
on which he was born. This farm, now several hundred
acres, straddles the Hendricks-Morgan county line, and his
father was born on the Morgan County part. His parents
had only two children; John was four years older than his
sister, Marian. His mother was Amanda Pearl Richardson;
everyone called her “Pearl.” She was born near Hazlewood
in Hendricks County, about 1½ miles north of J.B.’s farm.
John knew Taylor Fouts better than the other Fouts brothers.
“They were primarily seedsmen.”
Each August, just prior to harvest, J.B. Edmondson (who
graduated from a 4-year course at Purdue in 1911) and his
brother Ralph (who was not a college graduate) would have
a soybean meeting on one of their farms; this greatly helped
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to develop interest in soybeans. They always had a variety
plot each year on one of the two farms. They would invite
local farmers plus Keller Beeson and M.O. (Merville Oleo)
Pence, extension agronomists and soybean specialists at
Purdue University, to speak about soybeans. Typically 35-50
men attended. The Edmondsons would serve lemonade (John
had to squeeze the lemons) and all the men would spend the
afternoon discussing soybean varieties, especially varieties
and cultural practices. These annual meetings began in about
1920, several years before the founding of the Mid-State Soy
Bean Association, and they continued after the Association
was founded.
Dunfield variety soybeans were grown mostly in
Hendricks and Morgan counties. In about 1925 John’s
dad, two of his four brothers, and some other men who
lived nearby organized the Mid-State Soy-Bean Growers’
Association, to promote yellow Dunfield soybeans and to
have them certified. Ralph Edmondson was one of J.B.’s
brothers who lived on the adjacent farm; he and J.B. were
the co-founders of the Mid-State Association. Clarence
Edmondson, J.B.’s elder brother, grew soybeans nearby and
was a member of Association, but was not very involved
with its activities. J. Frank Edmondson, a first cousin of J.B.
Edmondson, was a Purdue graduate, farmed in this area,
and helped to develop the Association. Then he contracted
tuberculosis and decided to move to California. So he quit
farming, went to a local college, got a teacher’s certificate,
and moved to Merced, California, in 1930; he taught
vocational agriculture until he died.
Each year the Edmondsons went to the International
Live Stock and Grain Show in Chicago, Illinois; they had
a booth and promoted their certified Dunfields. There were
about as many farmers interested in soybeans for hay as for
grain. Soybeans were never a very good hay crop, because
they came in the fall when it was dusty and that was an
aggravation to animals. In those days they were always full
of weeds, stems, and other stuff. The Mid-State Association
promoted soybeans as a supplement to corn for hogs–
enabling hog farmers to grow their own feed and become
independent of feed mills–and of the need for cash. But then
the soft-pork problem arose because mostly full-fat soybeans
were used with the corn. That problem was solved by the use
of defatted soybean meal.
The American Soybean Association held part of their
ninth annual meeting on the Edmondson farm in about 1928.
“Prairie Farmer had little old biplane and they flew that
thing down here and landed on our field. That was really
something for the books!” John recalls that they baked
soybeans like Boston Baked Beans for about 3 days in a
Dutch oven, then served them to those attending. The local
women’s organization furnished the meal, and they made
everybody take a serving of those soybeans–which not
everybody liked.
Prairie Farmer absorbed the Farmer’s Guide of

Huntington, Indiana. J.B. was the associate editor of the
Farmer’s Guide for a year or two–1912 and 1913–after
he graduated from Purdue. He and John’s mother lived in
Huntington before they moved to the farm where John now
lives and started farming. They started by purchasing 10
acres adjacent to brother Ralph’s farm from an outsider (a
non-relative). They added 80 acres the next year, then 65
more acres 3-4 years after that.
J.B. carried on a very active correspondence. For
example, he was one of the 4-5 founders of the Indiana state
Farm Bureau in about 1919 or 1920. “He was also very
strong in the Presbyterian church, and he worked with its
general assembly.” Most Edmondsons were Presbyterians.
Politically, J.B. was a Democrat. And of course he wrote
in connection with soybeans. “His old typewriter would
be rattlin’ when I’d go to bed, and he made a carbon copy
of every letter he wrote, and kept everything neatly filed.
But after he retired from farming, he and his wife moved to
Danville, Indiana, and moved all his files into the basement
of an old house. He died in 1962 and his wife died in
1983. “Some twenty or more boxes of files in the basement
deteriorated (from water and mold/mildew) to the point that
we had to take it all to the dump. Everything smelled awful.
It was just a catastrophe.” Ralph Edmondson lived until
about 1960, but he was not the kind to keep records.
John does not know when or how the soybean was first
introduced to Indiana. When asked if he has ever heard of a
man named Parsons, he replies that he knew a man named
Adrian Parsons who lived in northern Hendricks County.
John also knew Adrian’s grandson, who was also named
Adrian. John recalls that Adrian Parsons was a friend of
his dad’s but he does not recall Adrian coming to annual
meetings on the Edmondson farms. Adrian did nothing to
promote soybeans as far as John can recall.
When John was a student at Purdue, an agronomy
professor named Fred Robbins (who had graduated from
Purdue in about 1912) did more experimentation on the food
qualities of soybeans than anyone else. He made soybean
milk, and roasted soybeans like peanuts. In the late 1920s
there was also a company in Chicago named Kato Nuts;
they bought several truckloads of soybeans from J.B. They
retailed them for 5 cents a bag in little cello bags. Another
company in Chicago made a soy-based malted milk powder
that, when mixed with milk, made a sort of chocolate milk.
“Since dad furnished them with soybeans, they furnished
us with samples.” Address: 10725 Hodge Rd., Clayton,
Hendricks Co., Indiana 46118-9171. Phone: 317-539-2349.
2777. Bernard, Richard L. 2000. Misconceptions about
growing edamamé (green vegetable soybeans) in a home
garden (Interview). SoyaScan Notes. May 22. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: It is not essential or even very important to
inoculate the seeds before they are planted–especially if
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the soil contains adequate nitrogen. Inoculation with the
proper nitrogen-fixing bacteria might improve the yield a
little, but probably not enough to be significant for the home
gardener. In the USDA Germplasm Collection are some nonnodulating types of soybeans. They give good yields in soil
with adequate nitrogen content.
Recently Dr. Bernard and the University of Illinois
developed a number of large-seeded vegetable type soybeans
named Gardensoy for use as edamamé. The university
put out a news release and he did some interviews about
edamamé. Soon they had more than 1,000 requests for seed–
all of which they filled free of charge. Address: National
Soybean Research Lab., Dep. of Crop Sciences, 1101 W.
Peabody Drive, Univ. of Illinois, Urbana, IL 61801. Phone:
217-333-7279.
2778. Gardensoy 11, 21, 22, 31, 41, 42. New U.S. domestic
soybean variety. Large-seeded and/or vegetable-type
soybean. 2000. Seed color: Yellow, hilum yellow.
• Summary: Sources: One packet each of six varieties, neatly
labeled, with cover letter from the University of Illinois,
sent by Richard L. Bernard. 2000. May 22. Followed by an
interview the same day with Dr. Bernard on “Misconceptions
about growing edamamé (green vegetable soybeans) in a
home garden,” by Wm. Shurtleff of Soyinfo Center.
Garden-type vegetable soybean varieties, by Dr. Richard
Bernard, Illinois Agric. Exp. Station, Univ. of Illinois,
Urbana, IL 61801 (Feb. 2005. Unpublished typescript). A
table gives, for each variety: Variety name. Experimental
designation. Line (F4 to F8). Parentage. Description.
Gardensoy 11: Parentage: Century-lx2(L2-3) x Disoy.
Description: Indeterminate stem, purple flower, gray hair, tan
pod, yellow seed coat, yellow hilum.
Gardensoy
Gardensoy 21: Parentage: Disoy x Verde. Description:
Determinate stem, purple flower, gray hair, tan pod, yellow
seed coat, yellow hilum.
Gardensoy 22: Parentage: Century-lx2(L2-3) x Disoy.
Description: Indeterminate stem, purple flower, gray hair, tan
pod, yellow seed coat, yellow hilum.
Gardensoy 31: Parentage: Disoy x Miyagi Shirome A.
Description: Determinate stem, purple flower, gray hair, tan
pod, yellow seed coat, yellow hilum.
Gardensoy 41: Parentage: Disoy x Miyagi Shirome B.
Description: Determinate stem, purple flower, gray hair,
brown pod, yellow seed coat, yellow hilum.
Gardensoy 42: Parentage: Disoy x Miyagi Shirome A.
Description: Determinate stem, purple flower, gray hair, tan
pod, yellow seed coat, yellow hilum.
Note: This is the earliest document seen (Aug. 2013)
that mentions Gardensoy soybeans.
Collins, Sherry. 2001. Soybean Digest. Feb. p. 65.
“Garden variety soybeans.” Gardensoy, a line of edible
soybeans developed by soybean breeders at the University

of Illinois, can be planted in home gardens through late June
and still mature by fall. Address: USA.
2779. Skiff, James. 2000. Non-GMO and organic foods in
British supermarket chains. US Soy offers a new service
(Interview). SoyaScan Notes. June 20. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Jim just returned from a business trip to Europe.
Britain is far ahead of the USA on issues related to GMOfree and organic foods. Iceland Frozen Foods was the first
British supermarket chain to guarantee that all of their
foods would be GMO-free. This move sent the company’s
stock sky high. The owner of the chain coined the term
“Frankenfoods” in a media interview. Jim’s contact is Bill
Wadsworth, head of technical issues and marketing. Jim
also met with the British Retail Consortium. Iceland is much
smaller than the big-three British supermarket chains which
are Tesco, Sainsbury’s, and Safeway. Iceland recently said
that all produce sold at its stores would be organically grown.
Jim has met a number of tofu makers in Europe who
are not even aware of the concept of soybean varieties. So
Jim is working with them to choose the best varieties for
making tofu. One of his favorites is Proto, a small-seeded
public soybean developed at the University of Minnesota
specifically for making tofu. Another good variety is Stein.
Jim’s company is now making and selling oil-roasted
soynuts. Address: US Soy, 2808 Thomason Dr., Mattoon,
Illinois 61938. Phone: 217-235-1020.
2780. Star-Tribune (Minneapolis, Minnesota). 2000. What’s
Cooking: Sowing soybeans. June 22. p. 75.
• Summary: “Putting soy on the table is about to get easier.
As early as this fall, family gardeners could have homegrown
soybeans available as finger foods or to add to salads, soups
and stir-fries.
“Soybean breeders at the University of Illinois have
released six ‘Gardensoy’ lines of larger-than-average beans
that taste better than traditional commercial lines. The seeds
are being distributed in free sample packs, but supplies
are limited, said Richard Bernard, professor emeritus of
crop sciences and plant breeder at the university’s National
Soybean Research Laboratory. The seeds can be planted
through late June and still grow into a family-sized crop in
the fall, he said.
“’These beans can be harvested and used like any dry
bean, but probably the best way to use them is to pick them
as immature pods while green, after the seeds have reached
full size, but before any yellowing begins,’ Bernard said.
“’They should be boiled for about four minutes after
which the seeds are ready to eat and can easily be squeezed
out of the inedible shell.’
“After cooking the beans can also be frozen in or out
of the pod. When used as a dry bean, they should not be
presoaked, which may cause a rancid taste, but place directly
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into boiling water for 30 to 40 minutes.
“The demand for soy products has increased in the
wake of numerous studies showing cholesterol-lowering and
cancer-fighting benefits. Requests for free samples should
be sent to Richard Bernard, National Soybean Research
Laboratory, Department of Crop Sciences, University of
Illinois, 1101 Peabody Dr., Urbana, IL 61801, or by calling
1-217-333-7279.”

• Summary: Under Soybean (p. 14), the following varieties
are available: Black Jet, Envy, Hokkaido Black, Jacques
Brown, Jewel, Lammer’s Black, Ozzie, Yellow. For each
is given: Days to maturity. Brief description of seeds and
plants. Breeder / developer if known. Many are “rare” or
“heirloom rare.” A typical packet is ½ oz. Address: P.O. Box
772, Port Townsend, Washington 98368. Phone: (360) 3855660.

2781. Cook, Adrienne. 2000. Edamame: Snack food on the
vine. Washington Post. Sept. 7.
• Summary: Edamame (pronounced eh-du-MOM-ay)
“is the latest craze among health-conscious and trendy
gourmet gardeners. Swept to North America on the wave
of fascination with Asian cuisine, this lowly soybean from
Japan is a hugely popular, and reputedly addictive snack
throughout the Pacific Rim.” The word “edamame” refers
specifically to the way in which the green, edible soybeans
are prepared. They are boiled in salted water, then cooled
to room temperature so snackers can pop open the pods and
enjoy the tasty green beans.
“Like all soybeans, edamame are versatile.” Mix them
into salads (look for the kidney-shaped bean at salad bars), or
add them to soups.
There are many varieties of edamame but only a
few have reached the U.S. home garden market. Sources
include Johnny’s Selected Seeds (207-437-4301; www.
johnnyseeds.com; Envy, Butterbeans, and Black Jet), Natural
Gardening Co. (707-766-9303; www.naturalgardening.
com; Butterbeans), and Evergreen Seeds, a California seed
catalogue that specializes in Asian vegetables (714-6375769; www.evergreenseeds.com; Early Hakucho, Green
Legend, Lucky Lion, White Lion, and Late Giant Black
Seed).
On most edamame varieties, all the pods mature at the
same time, rather than over 3-4 weeks as other bean varieties
do. Therefore, edamame should be planted several times
during the summer to ensure a continuing supply.
A large color photo shows cooked edamame (in the
pods) in a blue bowl. The caption: “Bet you can’t eat just
one.”

2784. Ecology Action. 2002. Organic gardening with
Bountiful Gardens–2002 catalog. Willits, California. 72 p.
Illust. No index. 28 cm. [22* ref]
• Summary: The section titled “Vegetable seeds” includes
(p. 15): (1) Seed inoculant for beans, including soybeans
($2.95). (2) Soybeans, green, edamame: Three varieties
offered are: Envy (75 days), Butterbean (90 days), Black
Jet (90-104 days). Address: 5798 Ridgewood Road, Willits,
California 95490. Phone: (707) 459-6410.

2782. Ecology Action. 2001. Organic gardening with
Bountiful Gardens–2001 catalog. Willits, California. 72 p.
Illust. No index. 28 cm. [22* ref]
• Summary: The section titled “New seeds for your garden”
(p. 6) includes: (1) Soybean, edamame, Butterbean. (2)
Soybean, edamame, Envy. Two green soybeans. Earliest and
best tasting varieties. (3) Soybean, dry, Black Jet. Address:
5798 Ridgewood Road, Willits, California 95490. Phone:
(707) 459-6410.
2783. Abundant Life Seed Foundation. 2001. Catalog. Port
Townsend, Washington.

2785. Zavitz, James R. 2002. Chronology of Charles
Ambrose Zavitz. Ilderton, Ontario, Canada. 1 p. Unpublished
typescript. Feb. 12. 28 cm.
• Summary: James wrote this chronology of his grandfather
at the request of William Shurtleff of Soyfoods Center.
“1863–Born at Coldstream, Middlesex County, Ontario.
“1884–Enrolled at Ontario Agricultural College, Guelph.
“1886–Instrumental in revamping the Ontario
Agricultural & Experimental Union.
“1887–Appointed Assistant Chemist. Recorded the first
crop test yields.
“1888–Graduated with Bachelor of the Science of
Agriculture Degree (took Honours in 10 of 11 papers).
“1889–OAC ‘Review’ started. CAZ gave it its name and
was on the Editorial Board.
“1890–Married Rebecca Elizabeth Wilson of
Prince Edward County. Appointed Assistant Director of
Experiments (with 56 experimental plots).
“1893–Brought first Soy Beans to Canada. Appointed in
charge of all Field Research.
1894–Son, Raymond Wilson Zavitz, born.
“1902–Started cross-fertilization of plants to concentrate
desirable characteristics.
“1903–Started the seed chain that resulted in OAC #21
Barley. Appointed Professor of Field Husbandry and Director
of Field Experiments.
“1904–A driving force in forming the Canadian Seed
Growers’ Association.
“1910–OAC #21 Barley registered and released to the
public. Ontario Variegated Alfalfa established as best variety
for Ontario Conditions.
“1914–Field Husbandry Building (now Zavitz Hall)
opened. Appointed Acting President of OAC.
“1915–Relinquished Acting Presidency upon return of
the President.
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“1916–Awarded Doctor of Science Degree from
University of Toronto.
“1920–50,000 hybrid plants evaluated annually.
“1923–Started developing red clover and forage grasses.
“1924–Increased value of crops developed at OAC
estimated at $161,000,000.
“1925–Released OAC #211 Soy Beans, the first to be
registered in Canada.
“1926–OAC has released 3 varieties of Oats, 1 of
Barley, 3 of Winter Wheat, 1 of Spring Wheat, 1 of Spring
Rye, 1 of Field Peas, 1 of Soy Beans, 1 of Millet and 1 of
Mangels.
“1927–Retired from OAC (2,800 experimental plots)
and moved to Poplar Hill, Middlesex County.
“1931–Appointed Chairman, Canadian Friends’ Service
Committee (a Quaker enterprise).
“1932–Awarded Honorary Doctor of Laws Degree,
University of Western Ontario. Published ‘Spiritual Life.’
“1942–Died March 17th at Poplar Hill.
“1974–Admitted to the Canadian Agricultural Hall of
Fame.
“1984–Admitted to the Canadian Agricultural Hall of
Fame.
“1993–Honoured by the Ontario Soybean Growers’
Marketing Board, marking 100 years of Soybeans in Canada.
“1999–Awarded Honourary Doctor of Science Degree
by the University of Guelph (The University singled out its
most illustrious graduate as part of its 125th Anniversary
celebrations).
“In addition: The first Canadian Fellow of the American
Society of Agronomy.
“An Honourary Fellow of the American Association for
the Advancement of Science.
“An Honourary Fellow of the Canadian Society of
Technical Agronomists.” Address: 2 Park Cr., Poplar Hill,
R.R. #2, Ilderton, ON Canada N0M 2A0. Phone: 519-6661512.
2786. Tanner, Jack W. 2002. The rise of soybeans in Ontario,
Canada, and Prof. C.A. Zavitz (Interview). SoyaScan Notes.
Feb. 3. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Charles Zavitz was unquestionably the soybean
pioneer in Ontario, but he retired in 1927. Soybeans became
a fairly important crop in Ontario during World War II, when
they served as a source of vegetable oil. but the crop didn’t
really take off until the early 1980s. The increase in corn
acreage, starting in the early 1960s, was a major cause of
the subsequent increase in soybean acreage. Corn acreage
growth was related mainly to herbicides, single-crop hybrids,
early corn which would stand up, and cheap nitrogen–all
those things came together to cause growth in corn acreage.
This, in turn, did several things to cause soybean acreage to
increase: (1) It cleaned out the quackgrass. (2) The soybeans
moved onto farms where the grower had developed some

kind of a cash-crop philosophy / mentality. (3) Soybeans
became part of the rotation with corn. So until the corn crop
grew, the soybean crop could not. Jack recalls many failures
in the 1960s when they tried to move soybeans onto a farm
that didn’t have corn; the farmer would try soybeans once
and they would be taken over by weeds and/or groundhogs.
And they often wouldn’t bear seed due to insufficient
nodulation. So, after that failure, many farmers were
reluctant to try soybeans again.
Moreover, it was not until the 1980s that early soybean
varieties were developed. Before that time, in southwestern
and central Ontario, they had Harosoy and a couple of other
varieties. Maple Arrow was the first really good, early, highyielding soybean variety. It enabled soybeans to expand
northward into central and eastern Ontario. During the 1980s
the number of recommended varieties expanded greatly, into
the hundreds.
Nodulation was another big problem. “We were moving
onto land that had never grown soybeans before. Its not that
simple to just inoculate the first crop of soybean planted.
During the 1960s and 1970s Jack and a colleague spent a
lot of time on nodulation in soybeans. Farmers knew the
importance of inoculating soybeans. But no matter how
hard you tried, you could not get decent inoculation the first
year. At that all the inoculants were based on peat; it wasn’t
until the granular inoculants came along in about the mid1970s that you could really get the number of viable nodule
bacteria that you needed to get enough nodules the first year.
Finally in the 1990s all these technologies and practices
came together as a package for soybeans: Herbicides,
granular inoculants, good early varieties, and the cash-crop
philosophy.
Dr. Zavitz did pioneering research on soybeans from
1893 to about 1927 when he retired. He evaluated more
lines and did more production research, both for hay and for
the beans than anyone else at the time. But after Dr. Zavitz,
during the 1930s, basically nothing happened with soybeans
in the short-season part of Ontario. Moreover, OAC as an
institution was in the doldrums during the 1930s; true, that
was the decade of the Great Depression, but OAC was part
of the Ministry of Agriculture and the college became a
political football. Governments would change and people
would get fired. One of Canada’s premiers threatened to
close OAC completely. It was terrible what was going
on. So it was really until after World War II, when young
guys started coming it that OAC started moving again, and
agriculture became an outstanding department.
There was hardly any research going on there until
George Jones joined the faculty in about 1946-47. George
was a corn and soybean person and he had expertise in
herbicides; he was the one who really promoted the corn
crop here. He was called “The Christ of Corn,” he was such
a missionary for the crop that, for the first time, corn acreage
expanded greatly, setting the stage for soybean expansion.
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The University of Guelph gave George an honorary degree
last year. George tried to get soybean acreage to expand, then
Jack did the same thing, but Dave Hume was the one who
really got it going because the whole soybean package came
together when he was promoting soybeans. Jack and Dave
did a lot of work jointly, published jointly, and their soybean
crews operated as one. They worked together on nodulation,
on row width, planting date, variety trials, cooperative
USDA trials, etc.
Starting with Dr. Zavitz, many people worked very
hard to promote soybeans in Canada, but perhaps the most
outstanding contribution to soybeans in Canada came from
Cass Owen, who took over the soybean research at Harrow
from Fred Dimmock. Owen developed Harosoy, which
occupied 95% of Ontario’s soybean acreage at one time; it
was also the leading variety in Ohio, Illinois, Iowa. “There
never was nor will there ever be a soybean variety that
dominated like Harosoy in both southern Ontario and in
central the U.S. Cornbelt. Harosoy was released in 1952 and
it was a dominant variety until the late 1960s. Any varieties
that came after it were crosses onto Harosoy. We needed a
short-season variety with a decent yields, but we also needed
the soybean package (herbicide technology, nodulation
technology, etc.) that we discussed previously.
For more details see: 125 years of achievements:
OAC–A proud tradition, an exciting future, 1874-1999. Look
for soybeans in the index. Jack, who is very interested in the
history of the soybean in Canada, wrote most of the parts
related to soybeans. Address: Retired Prof., Plant Agriculture
Dep., Crop Science Bldg., Univ. of Guelph, Guelph, Ontario
N1G 2W1, Canada.
2787. Gardensoy 1, 2, 12, 23, 24, 32, 43. New U.S. domestic
soybean variety. Large-seeded and/or vegetable-type
soybean. 2002. Seed color: Yellow, hilum yellow.
• Summary: Sources: Garden-type vegetable soybean
varieties, by Dr. Richard Bernard, Illinois Agric. Exp.
Station, Univ. of Illinois, Urbana, IL 61801 (Feb. 2005.
Unpublished typescript). A table gives, for each variety:
Variety name. Experimental designation. Line (F4 to F8).
Parentage. Description.
Gardensoy 1: Parentage: Chapman x Miyagi Shirome
B. Description: Indeterminate stem, purple flower, gray hair,
brown pod, yellow seed coat, yellow hilum.
Gardensoy 2: Parentage: Parker x IA3006. Description:
Indeterminate stem, white flower, gray hair, brown pod,
yellow seed coat, yellow hilum.
Gardensoy 12: Parentage: Prize x Kaohsiung No. 1.
Description: Determinate stem, purple flower, gray hair, tan
pod, yellow seed coat, yellow hilum.
Gardensoy 23: Parentage: L86K-73 x Magna.
Description: Determinate stem, purple flower, gray hair, tan
pod, yellow seed coat, yellow hilum.
Gardensoy 24: Parentage: Disoy x Verde. Description:

Determinate stem, purple flower, gray hair, brown pod,
yellow seed coat, yellow hilum.
Gardensoy 32: Parentage: LS201 x F3(Will-e2Rsvl-m x
Verde). Description: Indeterminate stem, purple flower, gray
hair, tan pod, yellow seed coat, yellow hilum.
Gardensoy 43: Parentage: L83-3432 x Verde.
Description: Determinate stem, purple flower, gray hair, tan
pod, yellow seed coat, light buff hilum. Address: USA.
2788. Booth, Greg. 2002. Grown to taste: Researchers test
soybeans for Minnesota climates and Asian palates. Ag
Innovation News (AURI–Agricultural Utilization Research
Inst., Waseca, Minnesota) 12(3):16. July/Sept.
• Summary: With AURI’s support, Jim Orf (Prof. of
Agronomy and Plant Genetics, Univ. of Minnesota) is
growing more than 40 lines of food-grade soybeans for
testing by Sam Chang (Prof. of Cereals and Food Science,
North Dakota State Univ.). Varieties now available for
Minnesota growers include Proto and Toyopro. “A selfprofessed tofu connoisseur,” Chang will make the soybeans
into tofu, then test the tofu for processing yield (grams of
tofu per 100 gm of soybeans), color, protein content, and
texture. Chang thinks “tofu is a health food.” His research
has show that tofu has antioxidant characteristics, and that
storage has a big effect on the quality of the final tofu. “For
good tofu, smoothness and firmness are desirable, but not too
soft, not too firm.”
2789. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2002. ISU keeps consumer in mind when
developing food-grade soybeans. 13(8):17. Summer.
• Summary: Dr. Walter Fehr, distinguished professor of
agriculture at Iowa State University (ISU) and head of
the university’s breeding program, has as his motto: “The
consumer is always right.” The university’s involvement in
breeding soybean varieties for food uses has been driven by
the Asian market. In 1978 ISU developed a variety named
Vinton; after 20 years it remains the standard of quality in
the Japanese tofu industry.
In 1979 Fehr took his first trip to Japan to understand
that market. Since that time he has worked closely with
Asian food manufacturers and buyers. ISU has also
developed large-seeded soybeans tailor-made for miso,
vegetable soybeans (edamame), lipoxygenase-free soybeans
with no “beany flavor,” soybeans with reduced saturated
fat content to eliminate the need for partial hydrogenation,
varieties that are low in phytate to reduce the amount of
phosphorus in animal waste.
2790. SoyaScan Notes. 2002. Growth habit of the soybean:
Viny vs. erect, the wild annual soybean, and its wild
perennial ancestors (Overview). Nov. 18. Compiled by
William Shurtleff of Soyfoods Center.
• Summary: The ancestors of the cultivated soybean (all wild
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perennial Glycine species) were all very viny, twining, and
procumbent in growth habit (having stems that trail along
the ground), with very small black seeds. The wild soybean
(Glycine soja), which is an annual, is also viny, twining and
procumbent with small black seeds that shatter terribly; it
is intermediate between the wild perennial soybeans and
the domesticated soybean (Glycine max). Because of this
ancestry, most of the world’s early domesticated soybeans
were of viny growth habit and had black seeds. Thus, it
would not be surprising to find a viny soybean in a farmer’s
garden in Ming dynasty, China. If it were a wild soybean
(Glycine soja), it would probably reseed itself each year;
the farmer would simply tend it. If it were a domesticated
soybean (Glycine max), it would probably have larger seeds
than its wild relative and might be erect, since farmers over
many generations selected for large seed size and erectness;
however, the growth habit might still be viny.
A small percentage of the early soybean varieties grown
in the United States were viny–like cowpeas. The vines
were either cut and used as forage for livestock, or left uncut
and used as pasture (including hogging off). These viny
soybeans, when interplanted with corn, would often climb
up the corn plant to the top. Soybean varieties adapted to
Southern U.S. daylengths but grown in the north, would
continue to grow–in a viny way–until they were killed by the
cold.
In 1910 Piper & Morse (in “The soy bean: History,
varieties, and field studies.” USDA Bureau of Plant Industry,
Bulletin No. 197) classified all 285 soybean varieties
introduced to the USA to date. The major grouping (p. 3739) was by habit of growth: (1) Plants bushy, the branches
without tendency to twine, the terminals rarely elongated:
202 introductions or 71% of the total. (2) Plants more
or less twining, especially the long slender terminals: 83
introductions or 29% of the total. Of this latter twining group
there were two subgroups: (2a) Plants erect or suberect,
slender, the internodes long; pods medium to small: 76 or
26.7% of the total. (2b) Plants procumbent, rather coarse;
pods small; very late: 7 varieties or 2.4% of the total. Of
these 7 varieties, none had a name. Four were from India,
and one each from Soochow (southeast China), Taihoku
(Formosa), and Tokyo (Japan; a wild soybean from the
Botanical Garden).
Thus by 1910 Asian farmers had been quite successful in
selecting for erect habit of growth (and large seed size).
In 1923 Piper and Morse (in their classic book The
Soybean, p. 162-70) described the main characteristics of
the 43 varieties “that have been found agriculturally the
most valuable under American conditions up to 1922.”
A tabulation of the growth habit of the plants shows the
following: Erect and stout (and usually bushy): 34
Erect and slender: 7 (Laredo, Minsoy, Otootan, Peking,
Virginia, Wilson, and Wilson-Five).
Semi-erect with twining terminals: 1 (Chiquita). Rather

inclined to lodge (fall over) in rich soil: 1 (Barchet).
In summary: 80% were bushy and stout (like most
modern varieties), and 95% were erect. None were described
as “viny,” “vining,” “twining,” or “procumbent.”
The advent of the use of the combine (combined
harvester-thresher) to harvest soybean seeds in about 1924
created a new incentive for breeders to develop plants with
upright, stout, and bushy growth habit.
However in the USA most soybeans continued to
be used as forage, until 1941 when the number of acres
planted for seed first surpassed the number of acres planted
for forage. Address: Prof. of Plant Genetics, Dep. of Crop
Sciences, Univ. of Illinois, Urbana, Illinois.
2791. Canadian Soybean Bulletin (CSEA, Chatham, Ontario,
Canada). 2002. Overview of the University of Guelph–
Guelph, Ontario. Winter. p. 1-2.
• Summary: The University of Guelph, established in 1964,
consists of six colleges with a broad range of undergraduate
and graduate programs. The oldest of these is Ontario
Agricultural College (OAC), which has long been an
essential part of the agricultural research conducted at the
University, including that on soybeans. “Professor Charles
Zavitz, himself a graduate of OAC’s class of 1888, is
considered the pioneer in bringing soybeans to Ontario.”
He initiated numerous field evaluations and management
techniques, and identified some “selections that had superior
performance such as Early Yellow in 1898, a selection from
Early Yellow named OAC 111, and OAC 211, which became
the first soybean variety registered in Canada in 1925.”
“These early research efforts by Zavitz were continued
on a larger scale on oilseed soybeans by many faculty,
graduate students and other researchers at the University of
Guelph from the 1940s until the present. The development
of many high-yielding early season varieties and a complete
production package by the University of Guelph researchers
has led to a wide expansion of soybean growing area in
Ontario, making it the largest cash crop in the province since
1997.” Address: Canadian Soybean Export Assoc., P.O. Box
1199, Chatham, Ontario, Canada N7M 5L8. Phone: 519-3527730.
2792. Emi, Kazuko. 2002. Japanese cooking: The traditions,
techniques, ingredients and recipes. London and New York:
Hermes House. 256 p. Illust. (color). Index. 31 cm.
• Summary: A beautiful book, with many old color
woodblock prints and creative color photos. With recipes by
Yasuko Fukuoka. Contents: Introduction. The development
of Japanese cuisine. Foreign influences. The impact of
isolation. Sushi: a national favourite. The tea ceremony.
Traditions and festivals. Seasonal and regional foods.
Cooking and eating. Equipment and utensils. Utensils
for cooking with rice. Cooking at the table. Crockery and
cutlery. Drinking vessels. The Japanese kitchen: Rice and
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rice products,... dried beans (incl. soya beans, boiled soya
beans, dried yellow beans, dried green beans, black soya
bean, soya bean products, kinako, natto), fresh beans (incl.
eda-mame), tofu and tofu products (incl. fresh tofu, okara,
silken tofu, koya-dofu, yuba, fried tofu, abura-age, atsuage, ganmodoki, home-made ganmodoki), gluten products,
mushrooms, seaweeds, fish, shellfish, fish roes, fish products,
fish pastes, meat and chicken, sauces for flavouring and
dipping, ready made sauces,... Japanese cooking (recipes).
Glossary. Acknowledgements. Shopping information.
The index mentions: Abura-age (tofu), atsu-age (tofu),
azuki beans (incl. an {sweet bean paste}), eda-mame,
gammodoki, kinako (yellow soya bean flour), koya-dofu,
miso, miso soup, shoyu (soy sauce), soya beans, silken tofu,
sukiyaki (with tofu), tofu, yuba, vegetarian tempura.
Concerning kinako [roasted whole soy flour]: A photo
(p. 65) shows kinako made from soybeans with three
different color seedcoats: black, yellow, and green. The
kinako made from the black soybeans is the darkest of the
three–a medium brown–but not at all black. The kinako
made from the yellow soybeans is the lightest of the three–
yellowish brown. The kinako made from the green-coated
soybeans is intermediate between the other two in darkness–

light brown–but with no trace of green in its color. When
kinako is mixed with an equal volume of sugar and a pinch
of salt, it is rolled in lightly-boiled, soft mochi cakes which
make tasty confection. Kinako, which is also used to make
wagashi (Japanese cakes / confections), is sold at most
Japanese grocery stores or supermarkets. Address: Japan.
2793. Ecology Action. 2003. Organic gardening with
Bountiful Gardens–2003 catalog. Willits, California. 72 p.
Illust. No index. 28 cm. [22* ref]
• Summary: The section titled “Vegetable seeds” includes
(p. 14-15): (1) Seed inoculant for beans, including soybeans
($2.95). (2) Soybeans, green, edamame–Glycine Max: Three
varieties offered are: Envy (75 days), Butterbean (90 days),
Black Jet (90-104 days). Address: 5798 Ridgewood Road,
Willits, California 95490. Phone: (707) 459-6410.
2794. Bernard, Richard L. 2003. Growing, harvesting and
cooking Gardensoys. Urbana, Illinois. 1 p. Unpublished
typescript. May. 28 cm.
• Summary: “Growing Gardensoys: Soybeans should be
grown in full sun. Soil and moisture requirements are similar
to those for beans and peas. Seeds should be planted in moist
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soil 3/4 to 1½ inches deep and spaced 2 to 4 inches apart in
rows 10 to 40 inches apart. Plants will usually compensate
for greater spacing with more branching. If you are in a
soybean growing area a nodulating bacterium is probably
present in your soil that will infect soybean roots and give
the plants extra available nitrogen. Without this, if there is
enough nitrogen in your garden for corn the soybeans will
still do fine. They will respond to irrigation especially during
pod-fill, if you have a dry spell or are in an arid climate.”
“In most areas insects are not a problem. Some leaf
feeding is common and not harmful if moderate. A few pods
may be damaged by insect feeding, and even become rotten
and inedible, but this is not usually excessive and no control
is ordinarily required. In some locations rabbit damage may
be excessive, and fencing during early growth may be a
necessity.
“In the Midwest soybeans are normally planted in May
for maximum growth and yield but June plantings also do
quite well although growth is less. April plantings may
succeed but run the risk of frost damage. Multiple planting
dates can be used to extend the time of harvest. A 3 to 4
day delay in planting will usually give a 1 to 2 day delay in
ripening.
“Harvesting and cooking Gardensoys: Soybeans
may be allowed to fully ripen and the dry seeds can be
readily shelled from the pod. The soybean is naturally selfpollinating, and varieties are true-breeding so you can save
the seeds from the Gardensoy varieties that you like best for
next year’s planting. The mature dry seeds may be prepared
for eating just as other beans except that to avoid rancidity
they should not be pre-soaked but put directly into boiling
water and brought to a boil for 30 to 40 minutes at which
point they are ready to eat. They may be used in recipes in
place of other beans.
“Probably the best way to use vegetable soybeans is to
pick the green immature pods after the seeds have reached
full size but before any yellowing begins (called ‘Edamame’
in Japan) (this stage will be reached usually about 2 weeks
before full ripe maturity). Any one variety will have an
optimum green-harvest period of just a few days since
all the pods on a plant tend to develop together. A longer
harvest time may be had by growing varieties with different
maturities or by multiple planting dates. Boil the pods for
only 4 to 5 minutes (in lightly salted water if your taste
prefers) after which the seeds may be easily squeezed out
(the shells are inedible) and eaten as a ‘finger food’ or added
to soups, salads, fried rice, or other dishes of your choice.
They taste good cold or hot, and the attractive bright green
color enhances the appearance of the food. After cooking
they may be frozen in or out of the pod for later or out-ofseason use. The advantage of eating the immature seeds over
the ripe seeds besides the better taste and appearance and
much shorter cooking time is that they are more digestible
since the complex carbohydrates (oligosaccharides) of the

mature seeds have not yet formed.” Address: Dr., Illinois
Agric. Exp. Station, Univ. of Illinois, Urbana, IL 61801.
2795. SoyaScan Notes. 2003. Chronology of Edward
E. Evans of West Branch, Michigan, and his work with
soybeans. Aug. 2. Compiled by William Shurtleff of Soyinfo
Center.
• Summary: 1864 Nov. 4–Born in Warsaw, New York. 1896
ca–Evans begins to grow and sell “soys.”
1901–The soybean variety Buckshot is originated by
Mr. Evans as a hybrid, ‘Evans’s Crossbred No. 6,’ which
he advertised in 1902 and distributed widely. “In recent
correspondence Mr. Evans states that this was a hybrid of
a large, flat, black variety, Medium Early Black, and of a
Dwarf Brown” (Juvik et al. 1989).
1902–Mr. Evans secures the seed of Early Yellow and
calls it Ito San. He subsequently secures it “from half a
dozen sources in the United States and Japan” (Piper &
Morse 1910, p. 28).
1902–”The Ogemaw, or Ogema, variety is first
introduced by Mr. E.E. Evans, of West Branch, Michigan,
in 1902, as ‘Evans’ Crossbred No. 9.’ Mr. Evans writes that
he originated this as a cross between his No. 6, Early Black,
and the Dwarf Brown. All of the several lots of this variety
grown in our trials, namely, Agrostology Nos. 13502, 17258,
and 17259, trace back to this origin, and it has been obtained
from no foreign source” (Piper & Morse 1910, p. 31).
C.R. Megee of Michigan writes in 1937 (p. 3): “As
early as 1902 and for 20 years afterwards, E.E. Evans of
West Branch, Michigan, took an active part in introducing,
breeding, and distributing varieties of soybeans. The
Ogemaw is an introduction of Mr. Evans and is the result of
a cross between his No. 6 Early Black and Dwarf Brown.
1904 May–USDA Bureau of Plant Industry receives
seeds of Ogema from Mr. Edward E. Evans of West Branch,
Michigan. The USDA numbers it Agrost. 1992 (USDA
Bureau of Plant Industry, Bulletin. 1907. No. 97. March 15.
See p. 145).
1904–Earliest Evans Seed Catalog seen, owned by
National Agricultural Library, Special Collections (Beltsville,
Maryland). Reference: Evans Seed Co., Inc. 1904. 1904
retail price list: Northern grown legume, forage plant,
grain and grass seeds (Mail-order catalog). West Branch,
Michigan. 24 p. 23 cm. Evans coins the word “soys” and
uses it widely. He is the first American to develop a new
soybean variety (Ogema). Ogemaw is the first soybean
hybrid developed in the United States (Bernard et al. 1988,
p. 1). He is also the first American to cross two soybean
varieties to make a new variety. He gave his crosses names
such as “Cross Bred No. 6” and “Cross Bred No. 9.”
Piper & Morse (1923, p. 41) state: Prior to 1898, not
more than 8 varieties were grown in the United States.
One of these was Ogemaw, which had brown seeds. The
Ogemaw, or Ogema, variety was first introduced by E.E.
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Evans, West Branch, Michigan, 1902 as a supposed cross
between the Early Black and Dwarf Brown varieties. He
named the soy bean variety Ito San (in honor of Marquis
Ito, the Japanese statesman), and says that he originated the
varieties Ogema, Early Black or No. 6, and Olive Medium.
1928 June 27–Edward E. Evans dies in West Branch at
his home.
2796. NSRL Bulletin (National Soybean Research
Laboratory, Urbana, Illinois). 2003. New soybean varieties
developed for use as garden vegetable. 10(3):5. Oct.
• Summary: “Soybean breeder Richard Bernard at the Univ.
of Illinois has developed 13 varieties of soybeans called
Gardensoy, specifically bred to be eaten as a vegetable on the
dinner plate alongside peas, carrots, and corn, but with the
added nutritional punch of protein found in soybeans.
“Cary Howrey has been farming for about 15 years and
was a guinea pig for Bernard’s Gardensoy soybeans when he
was first developing the varieties. Howrey grew many of the
varieties on her farm in Illinois and sells them at a Saturday
morning farmer’s market at Lincoln Square in Urbana at her
stand under the name ‘Garden of Eatin’.’
“’When I first started selling edible soybeans, they were
a hard sell to American women.’ Howrey says. ‘They thought
soybeans were just for animals. Then when soybeans were
in the news saying that soy products were good for women’s
health, they started trying my fresh soybeans more. My
Asian customers have always loved them.’
“Farmers in Japan have been growing soybeans to be
eaten as a table vegetable for centuries, but their varieties
don’t thrive in the climate and diseases in the United States.
‘I started the hybrid process using Japanese soybean varieties
and crossed them with our own high-yielding varieties,’
Bernard says.”
In 2000 Bernard released his first six Gardensoy
varieties. In 2002 he released 7 additional varieties and is
still working on more than 100 varieties.
“He will provide 30 to 50 seed packets free of charge
to anyone who wants to try them. Larger quantities can be
ordered through Rupp Seeds in Ohio at (800) 700-1199.”
2797. Rohweder, Dwayne; Peterson, David; Lauer, Joe.
eds. 2003. University of Wisconsin Agronomy Department:
The first hundred years. Madison, Wisconsin: University of
Wisconsin. x + 428 p. Index. Illust. 25 cm.
• Summary: Concerning soybeans–Page 12: “G.M. Briggs
(1919-1954) worked in extension, weed control (mostly
quackgrass and Canada thistle) crop production, and
soybeans. He was known as ‘Soybean Briggs’ because he
always carried soybeans in his pocket.” Note: He used them
like a calling card, giving a few to everyone he me whom he
thought might use them. By 1920 Briggs was the soybean
“sparkplug” in Wisconsin.
Page 18: Professor E.J. Delwiche saw that soybeans

were grown for forage. The varieties were Manchu and
Itosan [Ito San]. “The beans were harvested and placed in
cocks to dry. He remembers that ‘Soybean Briggs’ frequently
stopped in at the [agricultural experiment] station.”
In the chapter on “Extension” is a section titled
“Soybeans” (p. 75). Soybeans were grown in demonstration
plots. As with small grains, the Agronomy Department
supplied variety plot materials through the Foundation Seed
Stocks program. George Briggs, Don Peterson, Elwood
A. Brickbauer and Ed Oplinger conducted replicated yield
trials in Burnett, Monroe, Trempleau, and Racine Counties
to provide data on soil type, climatic conditions, etc. and
ultimately to find which varieties were best adapted where.
Page 78: “Memories of an ‘oldtimer’” by George M.
Briggs reproduces parts of his article in the Aug. 1970 issue
of Soybean Digest (p. 50-53). He was introduced to soybeans
in Sept. 1912 when he and a fellow agricultural student tried
to thresh out some at the University of Minnesota Farm.
Pages 165-80: An entire chapter is devoted to
“Soybean.” Its contents: Introduction (“UW researchers
began breeding new varieties and testing production methods
as early as 1912”). Soybean breeding activities: 19121974 (“Soybean breeding work at UW started with A.R.
Albert’s appointment in 1912... UW developed and released
Chippewa, Dunn and Rampage cultivars. The Chippewa
and Chippewa 64 cultivars were major improvements over
other early maturing cultivars and were soon the most
widely planted cultivars in Wisconsin and Minnesota”).
Soybean breeding and research activities: 1975-1996:
Cultivar development, USDA Uniform nursery, breeding
for cold tolerance, uneven stands, double cropping, brown
stem rot disease breeding research, Sclerotinia disease
breeding research, row spacing research. Production
research and extension activities: 1950s to 1970. Production
research and extension activities: 1970 to 2001: soybean
variety evaluation and testing methods, research equipment
development, soybean cultural practices: 1970-2002,
inoculation and fungicide screening, soybean extension
activities.
Page 298: “Soybean order: A Soybean Order was
formed in 1920 to encourage the production of soybeans and
standardization of the crop both as to varieties and better
distribution methods. Growers reported that more than 40
varieties were being offered for sale in the state. The order
was planning to reduce this number and provide purebred
seed of tested varieties.
“Officers of the new order were P.W. Jones, Black River
Falls, president; V.P. Atwell, Stevens Point; vice president;
and George M. Briggs, secretary. The order was charged with
determining the best varieties and cultural methods, and to
disseminate information regarding the production practices,
value and uses of the soybean in Wisconsin.” Great idea!
Was Wisconsin the first state to conceive and implement such
a plan?
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Pages 318-19: On 2 Dec. 1919 a group of 52 crop
improvement association officials, agronomists and
farmers representing 13 states and Canada met at the Union
Stockyards in Chicago and, after discussion, formed “the
International Crop Improvement Association. A constitution
and bylaws were developed, with special emphasis on “the
improvement of field crops in general and seed improvement
in particular.
“The following were the objectives:
“A. Encouraging the breeding and improvement of field
crops and seeds;
“B. Husbanding, propagating and disseminating Elite,
Registered, Certified and Improved Seeds;
“C. Creating a more active interest in better seeds,
through circulars, reports and other publicity as well as
encouraging local, state, national and international shows;
“D. Assisting in the standardization of seed
improvement and certification work being done by member
organizations?” R.A. Moore, head of the Department of
Agronomy at the Univ. of Wisconsin, who had organized
the foundational meeting, “was nominated and unanimously
elected as president for the ensuing year.” On 5 Oct. 1968
the International Crop Improvement Association was
renamed Association of Official Seed Certification Agencies
(AOSCA). Address: Univ. of Wisconsin.

Evans grain elevator. Stephanie is also in touch with two of
Avis’ children, Henry “Hank” Morgan and Beatrice “Bea.”
Avis and Henry plan to attend the memorial service. Carrie’s
niece’s son lives in South Lyon, Michigan. Stephanie is
hoping to interview the niece on tape.
Stephanie has located two new photos: One of Edward
E. Evans and one of him and his wife together. She obtained
them through Henry, who in turn got them from his mother,
Avis. Stephanie hopes to have them laminated and displayed
at the Heirloom Garden.
There may be a connection between Edward E. Evans
and the Evans family from which Stephanie’s mother-in-law
is descended. Since Stephanie is a welfare case worker, she
has to do her genealogical research in her spare time. She
keeps her information in the Family Treemaker genealogical
database.
Dick Bott is trying to find an Ito-San soybean variety
to plant in the Heirloom Garden this year. Dick is very
interested in E.E. Evans and he can talk at length about his
life and work. Michigan Magazine, a PBS-TV station that
broadcasts from Central Michigan University in Rose City,
Ogemaw Co. (phone: 989-685-3078) has covered the county
fair once and the Heirloom Garden once or twice. Address:
3765 Lucinda Dr., Prescott, Michigan 48756. Phone: 989873-3498.

2798. Wangler, Stephanie. 2004. New information on
Edward E. Evans of West Branch, Michigan, and his family
(Interview). SoyaScan Notes. May 15. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: During the past 9 months, Stephanie has
continued her research on Edward E. Evans and his wife,
Carrie Swan. She and coworkers took up a collection to have
the date of Carrie’s death carved in her headstone and they
plan to hold a memorial service at the cemetery at the same
time as the Michigan State Fair this coming summer. She
hopes that some of the people at the service will come to
visit the Heirloom Garden, dedicated to Edward E. Evans;
it is now an ongoing event at the state fair, and is at its peak
each year at the time of the fair.
Edward and Carrie were married in 1899 in adjacent
Gladstone County and Stephanie hopes to get their marriage
record from the county record office; it should show the
names of Edward’s parents, which are still unknown, and
which (surprisingly) are given as “unknown” on Edward’s
death certificate, for which his wife, Carrie was the
informant. Apparently, Carrie did not know the names of her
mother- and father-in-law–perhaps because Edward rarely
talked about them.
Stephanie has discovered that Carrie’s niece, Avis, age
82, is still alive. Avis, the daughter of Edward Payson Swan,
who had 20 children, remembers Carrie, but her memories
of Edward E. are very foggy. Avis remembers her father,
Edward, coming with her uncle, Edward E., to work at the

2799. Hymowitz, Ted. 2004. Creating soybean varieties and
trying for genetic identity: A pure line vs. a cross (Interview).
SoyaScan Notes. Sept. 21. Conducted by William Shurtleff
of Soyfoods Center.
• Summary: When Ted goes to Asia, for example, to collect
domesticated soybeans for introduction to the USA, he finds
a traditional farmer who gets his seed by saving it or from
neighbors, gets permission to walk into that farmer’s field,
then takes samples randomly from throughout the field until
he has about 200 seeds. He ships these back to Dr. Randall
Nelson at the USDA Soybean Germplasm Collection, where
they are “pure lined.” First the 200 soybeans are grown in
a U.S. field. Then he can only select those traits that he can
see. He notices that some seeds / beans have black hyla and
some have yellow, some have purple flowers and some have
white. Since there appear to be 4 different kinds, he selects
representatives of each kind. The next year he grows out
each kind, separately in its own plot, and notes the characters
he selected for in each plot. When the plants mature, he
discards all off-types. He repeats this process (typically for
several years) until each type is breeding true. Important
note: The germplasm collection does not keep any of the
original soybeans that Hymowitz introduced from Indonesia.
Ted and his pathologist friends disagree with this policy,
since it results in loss of genetic diversity. The pathologists
would prefer to get 100 seeds of a mixed lot and test each of
those plants for disease resistance.
Remember, this is an imaginary pure line, because he
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cannot pure-line those things that he cannot see. He cannot
see disease resistance, drought resistance, etc.
Wilhelm Ludvig Johannsen (1857-1927), a Danish
botanist, geneticist and professor at the University of
Copenhagen, was a pioneer in modern experimental
genetics, known for his experiments with beans leading to
his development of the pure-line theory (c. 1907-09); he also
coined the term “gene” (1909) and originated the distinction
between genotype and phenotype.
In the early USDA literature by Carleton R. Ball (1907)
and others, notice that they give a description of each variety
(seed color, seed size, seed shape, pod length, days to
maturity, plant height, plant shape) as if they were describing
a pure line–as far as he can see. The term “pure line” first
appeared in the literature in 1919 in connection with soy
beans.
All of the above is the theoretical model; but in practice
it doesn’t work–because it only includes things that you can
see and it does not include changes that take place while
the seeds are being grown out in the field–such as genetic
mutations or crossing by bees. So when breeders develop
foundation seed, certified seed, etc.–they realize there are
limitations to the extent to which “pure” can really be pure.
Today commercial varieties are about 99.99% pure.
Now let’s look at the process by which a soybean variety
is developed by a breeder. He crosses A x B, then later he
may add on C and D. His is trying to incorporate various
desirable traits into one variety that do not already exist in
a single variety. The first academic soybean breeder in the
USA was C.M. Woodworth at the University of Illinois. His
first variety was called “A.K.” [“All Kinds”] or “Illini.”
A soybean breeder first selects the parents, then
performs a cross (breeding), then grows it out, then selects
again the best ones. It typically takes 2-4 years to get a pure
line–in part to get plant variety protection. Address: Retired
Prof. of Plant Genetics, Dep. of Crop Sciences, Univ. of
Illinois, Urbana, Illinois.
2800. Bernard, Richard L. 2005. Garden-type vegetable
soybean varieties. Urbana, Illinois: Illinois Agric. Exp.
Station. 4 p. Unpublished typescript. Feb. 28 cm.
• Summary: Contents: Introduction. Table giving details
on 13 Gardensoy varieties. Parent lines: Large-seeded,
Midwest grain-type varieties, isolines and breeding lines.
Table showing performance of 13 Gardensoy varieties, plus
2 grain-type varieties, and 3 large-seeded varieties. Shows
for each: Variety name. Weight per seed. Maturity group and
average harvest date. Yield of ripe seeds (bushels/acre). Plant
height (inches). Lodging (scale of 1 to 9). Shattering (scale
of 1 to 9). Mottling (scale of 1 to 9). Protein (% dry weight;
Gardensoy range: 38-43%). Oil (% dry weight; Gardensoy
range: 19-21%).
“The Illinois Agricultural Experiment Station has
released thirteen large-seeded soybean varieties for vegetable

use designated with the prefix Gardensoy. Gardensoy 11, 21,
22, 31, 41, and 42 were released in May 2000 and Gardensoy
01, 02, 12, 23, 24, 32, and 43 were released in May 2002.
They are intended for small-scale production in the home
garden for human food use. They may be harvested after
ripening and used as a nutritious substitute for dry beans,
or preferably, harvested at the green-bean stage (R6), when
digestibility and good taste are at their maximum. These
varieties range from early maturing (maturity group 0) to
about 4 weeks later (maturity group IV). An individual
variety is at optimum green-bean harvest for only a few days,
but by planting several varieties with differing maturity the
grower may extend the harvest period.
“Cross-pollination, selection, and testing of these lines
were done at the Crop Sciences Research and Education
Center, Urbana, in a breeding program initiated in 1989.
They are moderately susceptible to most common soybean
diseases except that some show very little or no seed coat
mottling in the field at Urbana (see table on next page),
which may indicate resistance to soybean mosaic virus, bean
pod mottle virus, or both. The parentage and descriptive
traits for each variety is given below: The first digit of the
variety name number is its maturity group.”
“Small seed packets of the Gardensoy varieties
(approximately 30 seeds each) will be made available at no
charge for garden and experimental use during the initial trial
period.” Address: Dr., Illinois Agric. Exp. Station, Univ. of
Illinois, Urbana, IL 61801.
2801. Bernard, Richard L. 2005. New garden-type soybean
varieties. Urbana, Illinois. 2 p. Unpublished typescript. Feb.
28 cm.
• Summary: “Because of their high nutritional value and
health benefits there has been considerable recent interest
in soyfoods. Most of this attention has focused on soybean
products such as tofu, soy milk, soy-protein fortified flour,
or meat analogs constructed from extracted soy protein, and
it is not generally recognized that soybeans are an excellent
vegetable and may be eaten directly much as other beans or
peas. The mature dried soybean may be used just as other
beans except that to avoid rancidity they should not be
pre-soaked but put directly into boiling water for about 40
minutes at which point they are ready to eat. Probably the
best way to use vegetable soybeans is to pick the immature
pods (after the seeds have reached full size but before any
yellowing begins) and boil them for only 4 to 5 minutes
(in lightly salted water if your taste prefers) after which the
seeds may be easily squeezed out (the shells are inedible)
and eaten as a ‘finger food’ or added to soups, salads, fried
rice, or other dishes of your choice. They taste good cold
or hot, and the attractive bright green color enhances the
appearance of the food. After cooking they may be frozen
in or out of the pod for later or out-of-season use. The
advantage of eating the immature seeds over the ripe seeds
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besides the better taste and appearance and much shorter
cooking time is that they are more digestible since the
complex carbohydrates (oligosaccharides) of the mature
seeds have not yet formed.
“While all soybeans are edible, certain soybean varieties
with larger seeds and milder taste have been developed
for human food usages especially in Japan and Korea.
These Asian food varieties have desirable seed traits but
are not well adapted to our climate, insects, and diseases.
US soybean breeders have crossed some of these largeseeded Asian varieties with adapted US grain varieties
and developed some better adapted vegetable types. At the
University of Illinois we have made selections from hybrid
populations involving these large-seeded soybeans and now
have a number of promising vegetable-type lines adapted to

Illinois. Thirteen varieties have been released, named with
the prefix Gardensoy, ranging from early maturing (maturity
group 0) to late (group IV). They have seeds from about 50%
larger to twice as large as the common grain types grown in
Illinois but yield only about 80 to 60% as well and therefore
are not competitive for production for processing.
Any one variety will have an optimum harvest period for
green pods of just a few days since all the pods on a soybean
plant tend to develop together. The advantage of growing
several varieties with different maturity dates is a longer time
of harvest. This may also be accomplished by having several
planting dates (estimate 3 days delay in planting for one day
delay in harvest but this will vary widely). Like all soybeans
these varieties are self-pollinating and true-breeding, and
therefore you may let a few plants ripen without picking and
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use these seeds for next year’s planting.
“Because of their bigger seed size and better taste the
Gardensoy varieties are being offered to home gardeners
for small scale production and hand harvest. As harvest
machinery and techniques are developed larger scale
commercial production may become practical. We will
provide 30 to 50-seed packets of these varieties (free of
charge) to anyone wishing to try them.
“The table below provides some data based on tests
at Urbana in 2000 to 2004 on average yield of ripe seeds,
mature seed size (centigrams per seed), date of maturity (plus
maturity group), stem type, plant height, and mature seed
composition (protein and oil).
“We will be interested in any taste preference,
observations, or comments that you wish to send to us after
trying them. Please send comments and requests for seeds to
the address below.
“Richard L. Barnett, Dep. of Crop Sciences, Univ. of
Illinois, 1101 Peabody Dr., Urbana, IL 61801.” Tel. 217333-7279. Address: Dr., Illinois Agric. Exp. Station, Univ. of
Illinois, Urbana, IL 61801.
2802. Berdy, Lauren. 2005. The Vinton 81 soybean variety
gives the best yields of yuba (Interview). SoyaScan Notes.
June 16. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Vinton is a “vegetable-type” soybean, widely
used to make tofu. Lauren is working with researchers at
Ohio State Univ. to bring value-added soy products to the
state. She is a French-trained chef, is very interested in yuba,
and hopes to help start a yuba factory in Ohio. Address: 615
South 6 St., Columbus, Ohio 43206. Phone: 614-224-7827.
2803. Sunrich. 2005. Whole grains–Soy, corn & sunflower
(Leaflet). Hope, Minnesota. 1 p. Front and back. 28 cm.
• Summary: A glossy color leaflet sent by Patricia Smith
from Natural Products Expo East. 2005. Sept. On the front
is an overview and six small color photos. On the rear are
three large tables titled “Product specifications.” For soy,
the soybean five varieties are: High protein Vinton type.
Clear hilum. Low lipoxygenase. Non-GMO blend. Dehulled
soybeans. For each of the five is given: Protein (dry basis),
oil, moisture, seed size, hilum color, application (tofu,
soymilk, soy sauce, miso, roasting, other).
Sunrich is a SunOpta company. Address: P.O. Box 128,
3824 S.W. 93rd St., Hope, Minnesota 56046. Phone: 800297-5997.
2804. Manha, S.K. 2005. Production, regional distribution
of cultivars, and agricultural aspects of soybean in India.
In: D. Werner and W. Newton. 2005. Nitrogen Fixation
in Agriculture, Forestry, Ecology, and the Environment.
Dordrecht, Netherlands: Springer. xix + 347 p. See p. 43-66.
Chapt. 4. [45 ref]

• Summary: Contents: 1. Introduction and Historical
Background. 2. All-India Area Coverage, Productivity, and
Production of Soybean between 1970-2003. 3. All-India
State-wise Area Coverage, Productivity, and Production of
Soybean. 4. Regional Distribution of Soybean Cultivars.
5. Regional Agricultural Aspects of Soybean Cultivation.
Acknowledgements.
India is now the world’s fifth largest soybean producer
after the United States, Brazil, China, and Argentina
(Table 1). Soybean cultivation in India started long ago
but its successful cultivation has increased over last two
decades. This increased cultivation has revolutionized the
rural economy and improved the socio-economic status of
farmers. Soybean farming made an unprecedented expansion
in India between 1969 and 1996 when an annual growth
rate of 15-20% was achieved. Presently, the area covered by
soybean cultivation is around 5.7 million hectares (ha) as
recorded for the winter 2002-03 (SOPA Report, 2002-03).
Soybean is grown mainly in Madhya Pradesh, Maharashtra,
Rajasthan, and in small pockets in other states, like Uttar
Pradesh, Andhra Pradesh, Punjab, Tamil Nadu, Uttaranchal,
Gujarat, Karnataka, and Chhattisgarh. Despite being an
exotic crop to India, soybean occupies a vital place in its
agriculture, edible-oil economy, and foreign exchange.
Tiwari et al. (1994) identified suitable soybean varieties
for the non-traditional regions of India and demonstrated
soybean to be a successful crop in northern, eastern, and
southern regions of the country.
“Soybean cultivation in the Indian subcontinent dates
back to 1000 A.D. The crop was introduced from China
through the ‘silk route’ in the Himalayan mountain ranges
running across the Tibetan plateau and through the NorthEast regions (Assam). Around the same time, the crop was
introduced to Central India from Japan, South China and
South-East Asia (Hymowitz and Kaizuma, 1981). Blackseeded soybean, under the names Bhatt, Bhatmash, or
Kalitur, has since been cultivated for many years in the
hilly areas of Assam, Bengal, Manipur, in the hills of Khasi
and Naga, and at 6000 ft. elevation in the Kumaun regions
as well as the Garhwal hills (Anonymous, 1956). Hooker
(1879) clearly described soybean in his book ‘Flora of
British India, Vol. II’ and Williams (1932) mentioned the
cultivation of soybean in his book ‘Flora India, Vol. II’.
“Between the years 1885-1904, attempts were made
to cultivate soybean at Nagpur (Maharashtra), Madras
(Tamil Nadu), Lahore (Former Punjab of undivided India),
Bombay, Pune (Maharashtra), and Surat (Gujarat), but
these attempts were not encouraging. However, the work
carried out between 1910-1935 in Madhya Pradesh, Assam,
Orissa, Bihar, Gujarat, and Uttar Pradesh paved the way for
successful cultivation in India (Kaltenbach and Legros, 1936;
Kale, 1936). A varietal trial, which was comprised of 33
varieties of Manchurian and Chinese origin, was conducted
in 1933 and resulted in the establishment of soybean
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cultivation in Central India in 1936. Two varieties, ‘Otootan’
(black seeded) and ‘Easy Cook’ were promoted between
1935 and 1952 in addition to the country type (desi) Punjab
white. Other varieties from the USA, viz., ‘Harbinsoy’,
‘Chiquito’, ‘George Washington’, ‘Mammoth Yellow’, and
‘Biloxi’ were also evaluated (Tiwari et al., 1999).
“In India, large-scale cultivation of soybean started in
1964, using yellow-seeded high-yielding soybean exotic
varieties (‘Bragg’, ‘Clark-63’, and ‘Lee’) received from
USA. They were tested at Jawaharlal Nehru Krishi Vishwa
Vidhyalaya (JNKVV) Jabalpur, Madhya Pradesh, and almost
concurrently at Govind Ballabh Pant (GBP) University
of Agriculture and Technology, Pantnagar, Uttaranchal,
under a major collaboration with the USA (Paroda, 1999).
Subsequently, in the mid-seventies, cultivation practices that
were suitable for Indian conditions (Saxena et al., 1971) and
several new soybean varieties were introduced (Saxena and
Pandey, 1971; Singh and Saxena, 1975). Since then, both the
area cultivated and the production of soybean have increased
until what was a marginal crop is now a major cash crop and
is recognised as the miracle ‘golden bean’ of the 20th century
(Singh et al., 2001).
“2. All-India Area Coverage, Productivity, and
Production of Soybean Between 1970-2003. Soybean has
seen phenomenal growth in both area and production in India
(Paroda, 1999). In 1970-71, soybean was grown on 32,000
ha with a production of 14,000 tonnes [metric tons] and a
productivity of 426 kg/ha. The area of soybean cultivation,
production, and productivity has gradually increased over the
years. In 1977-78, a six-fold increase from 32,000 to 195,000
ha in cultivation area occurred with a thirteen-fold increase
from 14,000 tonnes to 183,000 tonnes in production and a
two-fold increase from 426 to 940 kg/ha in productivity. In
1987-88, the area of soybean cultivation increased almost
eight times, to 1,543,000 ha with a significant increase
in production, to 898,000 tonnes, however, productivity
decreased significantly to 582 kg/ha. This rapid growth in
area of soybean cultivation continued in the next decade. In
1997-98, the area under soybean cultivation increased to 5.99
million ha and the yield increased to 1,079 kg/ha, resulting
in a record production of 6.463 million tonnes (Agricultural
Statistics at a Glance, 2001).” Address: Dep. of Botany,
Maharshi Dayanand Saraswati Univ. of Ajmer, India.
2805. Yuan, Shaohong; Chang, Sam K.C. 2007. Selected
odor compounds in soymilk as affected by chemical
composition and lipoxygenases in five soybean materials. J.
of Agricultural and Food Chemistry 55(2):426-31. Jan. 24.
[41 ref]
• Summary: “Our objective was to characterize protein,
lipid, and lipoxygenase activities and fatty acid compositions
in food soybeans and to determine how chemical
composition and enzyme activities related to the generation
of beany odor components, including hexanal, hexanol,

trans-2-nonenal, 1-octen-3-ol, and trans-2, trans-4-decadienal
in soymilk. Protein, lipid, and fatty acid compositions and
lipoxygenase activities of five soybean materials, including
Proto, IA2032, IA 2064, IA3017, and L-Star varieties, were
analyzed. Soymilk was prepared by a traditional method...
Selected odor compounds in raw and cooked soymilk
were analyzed by solid-phase microextraction and gas
chromatography. Results showed that soybeans differed in
crude protein and lipid content, lipoxygenase activities, and
fatty acid compositions. L-Star had the highest and Proto
the lowest lipid content among the five soybean cultivars.
Protein content, lipoxygenases, and linoleic acid were
positively correlated with beany odor content in soymilk
made from the selected soybean materials. After boiling for
20 min, the soymilk made from L-Star and IA2032 retained
the lowest odor profiles among the soymilk products made
from the five selected materials.” Address: Dep. of Cereal
and Food Sciences, IACC 322, North Dakota State Univ.,
Fargo, ND 58105.
2806. Rommelmann, Nancy. 2007. The food chain: The Ota
family turns out 6,000 pounds of the Japanese staple a week,
selling to the public and stores. Oregonian (The) (Portland,
Oregon). July 3. p. FD1, FD5.
• Summary: A good snapshot of life at Ota Tofu Co. in
Portland, Oregon. Koichi Ota is the 3rd generation tofu
maker,–”a man short on words and long on skill.” He makes
soft, medium, and firm tofu (and agé) from a high-protein
non-GE soybean variety named Vinton, which is trucked
from the Midwest.
Eileen Ota says they no longer run ads, nor does she
do deliveries. They sell fresh tofu over the counter like a
traditional tofu shop in Japan. Although the retail area is
small, she sells 1,000 pounds of tofu a day, six days a week.
She says there are a lot of vegetarians in Portland. Non-Asian
customers may use soft tofu for salad dressings or smoothies.
“Fresh tofu is $1.50 per pound, or $1.25 per pound if you
bring your own container. Agé is $1.30 per piece. Soy milk is
$2.25 per half gallon.”
A large color photo shows Koichi Ota in a steamy tofu
shop, holding a nylon sack full of okara. Address: Freelance
writer; Special to the Oregonian.
2807. Dorff, Erik. 2007. The soybean, agriculture’s jackof-all-trades, is gaining ground across Canada (Web
article). http://www.statcan.gc.ca/ pub/ 96-325-x/ 2007000/
article/10369-eng.pdf. 14 p. Oct. 26. Printed 28 Jan. 2010. [7
ref]
• Summary: An outstanding overview and description of the
current status of soybeans in Canada.
Contents: Introduction. Development of the soybean
sector in Canada. Growth in soybean area across the country.
The soybean–an international super-crop. Soybean dollars
make sense to farmers. One crop, many uses. Food for
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human consumption. Animal feed. Industrial products.
Soybean not a “has-bean” crop in Canada. The gift of the
bean (a brief early history of the soybean in the USA and
Canada).
Figures: (1) Gains in soybean area reflect crop
development efforts (1951-2006; in 000 hectares). (2) One
crop many uses. Diagram showing uses as: Food for human
consumption, animal feed, industrial products. (3) Bred in
Canada: soybeans of prominence. AC Proteus, Toki (for
tofu), Nattawa (for natto), Maple Arrow (expanded soybean
range out of southern Ontario), Maple Presto (the fastest
maturing soybean). (4) Traditional soy foods: a brief guide
(with a description of each). Edamame, miso, natto, soy
sauce, soy milk, tempeh, tofu.
Tables: (1) Census of agriculture tracks growth in
soybean area. Gives the area planted in Canada, Prince
Edward Island, Nova Scotia, New Brunswick, Quebec,
Ontario, Manitoba, Saskatchewan, and Alberta in the census
years of 1976, 1981, 1986, 1991, 1996, 2001, and 2006.
Soybeans were planted in each of these provinces in the three
most recent census years. (2) Top 10 soybean producing
nations (Average 2000 to 2005): After the USA, Brazil, and
Argentina, China is 4th, India 5th, Paraguay 6th, Canada
7th, Bolivia 8th, Indonesia 9th. and Italy 10th. (3) Average
soybean composition. Columns: Characteristic, oil, feed and
meal beans, soy milk / tofu soybeans. For the latter: 100
seeds should weigh more than 20 gm. Colour very light with
clear hilum, oil content 17-19%, protein content 44-47%,
soluble sugar content 11-13%, insoluble sugar content 2125%, minerals 5%. (4) Nutritional comparisons: Tofu and
soy milk with ground beef and cow’s milk.
Maps: (1) Soybeans in Canada (3 maps on one page).
Map A shows that quite a bit of Quebec’s soybean acreage
lies south of the Saint Lawrence River, in the region named
“Southern Quebec” (which includes the Eastern Townships
at its southernmost area–its south-western end).
“Until the mid-1970s, soybeans were restricted by
climate primarily to southern Ontario. Intensive breeding
programs have since opened up more widespread growing
possibilities across Canada for this incredibly versatile crop:
The 1.2 million hectares of soybeans reported on the Census
of Agriculture in 2006 marked a near eightfold increase
in area since 1976, the year the ground-breaking varieties
that perform well in Canada’s shorter growing season were
introduced” (p. 1).
“For years, soybeans were being grown in Canada but
it wasn’t until the Second World War that Statistics Canada
began to collect data showing the significance of the soybean
crop, with 4,400 hectares being reported in 1941. In fact,
one year later the area had jumped nearly fourfold, to 17,000
hectares. In 1943 a program aimed at actively breeding
soybeans suitable for southern Ontario was initiated.
“During the Second World War, North American
manufacturers used oil from soybeans not only as a food

but also to produce a wide number of industrial products
including glycerine for the manufacture of nitroglycerine
used for explosives and ammunition.
“By 1951, 62,967 hectares had been planted with
soybeans (Figure 1), but they were still mostly confined to
southern Ontario, the region with the longest and warmest
growing season in Canada” (p. 2).
“It wasn’t until varieties with earlier maturity and
improved tolerance of cooler climates were successfully
developed–the ‘Maple’ series of soybean cultivars–that
significant soybean production was pushed beyond southern
Ontario. The 1976 release of the Maple Arrow variety in
particular is credited with expanding the range of soybean
production into eastern Ontario (Table 1).”
The “growth between 2001 and 2006 was particularly
notable in the Prairie provinces, with Manitoba’s soybean
area increasing sevenfold to over 141,869 hectares and
its more western neighbours, Saskatchewan and Alberta,
beginning to actively pursue soybean production. These
gains in area were the payoff from research aimed at finding
and breeding soybean varieties suited to the Prairies as well
as from crop promotion and market development” (p. 5).
“In the 2006 calendar year, farm cash receipts from
soybeans amounted to $680 million in Canada, making
it the fifth most valuable field crop, trailing canola ($2.5
billion), wheat ($1.8 billion excluding durum), potatoes
($899 million) and corn ($753 million). In Ontario, where it
was also the most planted crop, it was the top crop in terms
of farm cash receipts, at $547 million, eclipsing the receipts
from corn ($449 million) and wheat ($275 million)” (p. 6).
“International trade contributed to the value of soybean
receipts. Preliminary figures place soybean exports at over
40% (1.5 million tonnes) of the soybeans grown in Canada in
the 2006 crop year (3.5 million tonnes).
“Of the four top buyers in 2006, Japan led the list,
importing $138 million in Canadian soybeans, followed by
Malaysia ($52 million), the Netherlands ($49 million) and
Iran ($43 million). At the same time, Canada imported about
302,000 tonnes of soybeans valued at approximately $81
million, 99% of which came from the United States” (p. 7).
Address: Statistics Canada.
2808. Malaki Nik, Amir; Tosh, S.M.; Poysa, V.; Woodrow,
L.; Corredig, M. 2008. Protein recovery in soymilk
and various soluble fractions as a function of genotype
differences, changes during heating, and homogenization. J.
of Agricultural and Food Chemistry 56(22):10893-900. Nov.
26. [27 ref]
• Summary: Harovinton, a soybean variety widely used to
make tofu, and 11 derived null soybean genotypes lacking
specific glycinin (11S) and beta-conglycinin (7S) protein
subunits were investigated to determine whether changes in
protein composition affected the protein recovery in soymilk
and its soluble fractions after various centrifugation steps.
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Address: 1. Dep. of Food Science, Univ. of Guelph, Guelph,
ONT, Canada.
2809. Meyers, Kurtis. 2008. Hagerstown during World
War II: Images of the Maryland homefront, 1939-1945.
Hagerstown, Maryland: Hagerstown Aviation Museum, Inc.
371 p. See p. 131-36.
• Summary: The chapter titled “Soya Corporation of
America” (p. 131-36) begins: “The Hagerstown Plant of the
Soya Corporation of America produced full-fat Soya Flour
from the Yellow Manchu Soybean. One of very few mills in
the United States and the only one east of Chicago, Illinois,
the plant operated seven days a week and twenty-four hours
each day during World War II. The flour produced by the
plant filled approximately one train car full of flour each day.
In 1943 the mill had a backlog of orders totaling over five
million pounds of flour.
“Throughout the war, processed Soya flour was in high
demand by many war-torn nations. The majority of the flour
produced was shipped to Lend-Lease nations such as the
Soviet Union and Great Britain. The high protein flour was
used as a substitute where meat and other protein rich food
was in short supply.”
Photos (taken in the early 1940s and reprinted with
permission from the Western Maryland Room, Washington
County Free Library, Maryland, WMR Raup Photo
Collection) show: (1) The large sign on one wall of the mill
at Hagerstown which reads: “Soya Corporation of America,
Hagerstown mill. To the left of this two-line name is a large
circular logo (4 times as high as the name). It consists of
an outer circle, and inner circle, and a broad band running
diagonally from lower left to upper right. Above the band
and between the two circles is “Patented,” whereas below
the band is “Process.” On the band is “Sycora” in large bold
capital letters slightly longer that the band so that they fall
a little outside the outer circle at each end of the band. On a
much smaller band, at the center of and parallel to the large
band is written “Soya Products” (1/3 page).
(2) A ground outside view of the five-story entire
mill, including the sign described above, with about six
automobiles from that period parked on the street in front
of the mill. At the top right of the photo is printed “125
McPherson St.”–clearly the mill’s address (2/3 page).
(3) Three large sifting machines (with chutes coming
down into each from overhead) and two workers–a man
tending the far machine and a lady sweeping the floor (2/3
page).
(4) A line of about nine modern milling machines, (with
chutes coming down into each from overhead) and a man
tending the most distant machine (1/3 page). (5) A full-page
view of the sifting machines and their room with one man
attending the most distant machine. (6) Bagging the flour
in 100-pound bags: Two men in a room with machines (2/3
page). (7) Two metal indoor storage tanks for storing the

flour (1/3 page).
(8) A ground level outside view of the mill, its 2nd sign
and its parking lot from the opposite side as before. In the
foreground are railroad tracks, with a train car on the tracks
filled with soya flour (2/3 page).
(8) The same view as No. 7 but taken closer to the mill
(1/3 page). The caption states: “Most of the flour would be
placed directly into a waiting train car. It would be shipped
to the appropriate port and then transported onto a ocean
going ship... to one of a hand-full of Lend-Lease nations in
desperate need.” Address: Hagerstown Aviation Museum,
Inc., 14235 Oak Springs Rd., Hagerstown, Maryland 21742.
Phone: 717-377-3030.
2810. Conlon, Michael. 2009. The history of U.S. soybean
exports to Japan. GAIN Report (Global Agriculture
Information Network) No. JA9502. 14 p. Jan. 20. [42 ref]
• Summary: An excellent, very readable historical summary.
Contents: Introduction: The amazing soybean. The Auckland.
Perry and the black ships. William Morse: USDA’s plant
explorer in Japan and the father of soybeans in America. U.S.
Market development efforts in Japan. Recent activities in
market development. End notes.
Page 7: “In the late 1940s, ASA began to look at
international markets because of the sharp increase in
domestic production and Japan offered terrific opportunities
for U.S. producers. Japan began importing small quantities
of U.S. soybeans in 1946, when it bought 3,441 metric
tons. By 1955, that quantity had soared to 572,050 metric
tons, making Japan the largest overseas market for U.S.
soybeans. Nonetheless, there were issues such as high
foreign matter content and the lack of understanding on
the part of American growers about Japan’s soybean needs
(endnote 25). William Termohlen, the agricultural attaché
in Japan at the time, believing that there were tremendous
opportunities in Japan for U.S. soybeans requested that an
ASA representative be sent to Japan to study the market. In
late 1955, George Strayer, ASA’s first executive officer, with
funding from FAS, spent almost two months in Japan talking
to soybean product producers and government officials.
From his time in the country, Strayer became a major
proponent for U.S. soybeans in Japan. In a 1955 edition of
Soybean Digest, he announced to the American farmer that
“Soybeans are the life blood of Japan. They are an absolute
necessity, for they are the food of the people” (26).
“On February 7, 1956, ASA and FAS signed a
cooperator agreement, allocating $100,000 in P.L. 480
proceeds to cover activities in Japan and Germany for one
year (27). The first activities in Japan included funding a
survey on quality of soybeans exported from the United
States under the new grain grading standards for soybeans,
sending a Japanese team to the United States, and
establishing an office in Japan to carry out the program.
“Japanese manufacturers and associations were quick
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to realize the benefit of increasing domestic soybean
consumption. In April, 1956, ASA entered into an agreement
with several Japanese industry organizations to create
the Japanese American Soybean Institute (JASI). JASI
was composed of the leading Japanese soybean user
organizations: soy oil/meal processors, producers of tofu,
miso, and soy sauce, and the oil and fat importers and
exporters. Expenses of the new office were borne jointly
by ASA and the Japanese industry. Before JASI, there had
been no such thing as a soy food association in Japan where
producers of the various soy foods met to discuss common
problems and areas of cooperation. Thus, JASI opened new
channels of communication among Japanese involved with
soybeans as well as among Americans and Japanese.”
Page 9: “In 1957, ASA and FAS sponsored Dr. A.K.
Smith of the USDA’s Agricultural Research Service (ARS)
to visit Japan to study soybean utilization. He found that only
a limited amount of U.S. soybeans were used to produce
soy foods (36). The following year, under a cooperative
agreement between FAS, ARS and ASA, two Japanese
scientists went to work with Dr. Smith at USDA’s Peoria
[Illinois] Labs for ten months to determine which U.S.
soybean varieties were good for tofu and miso. The scientists
identified two varieties, Hawkeye and Harosoy, and the
Japanese industries started using these varieties of soybeans
for food products (37). By the late 1950s, the image of soy
food changed to ‘wholesome and nutritious.’”
Page 10: “In 1965, ASA sponsored six technicians of
the Japanese Margarine Makers Association to visit the
Miami Margarine Company in Cincinnati, Ohio to study
how to make margarine using soy oil (40). Upon their return,
they made “Uni-Soya” margarine from soy oil, which was
cosponsored by ASA, JOPA, and the Margarine Association.
Uni-Soya margarine was distributed to consumers in
Tokyo and Osaka and became the first margarine in Japan
made from soy oil. Because of this project, soy oil use for
margarine production significantly increased.”
Page 11: “The 1973 U.S. soybean embargo,
unfortunately, caused some anxiety in the strong relationship
between the United States and Japan. Soybeans were in short
supply in the middle of 1973, and as an inflation-fighting
measure, on June 27, the U.S. Secretary of Commerce
imposed an export embargo on soybeans, cottonseed, and
various meal and oil products from these commodities.
Less than a week later, on July 2, the embargo was lifted.
The embargo actually did not affect the volume of soybean
exports to Japan as the country imported a record volume
from the United States in 1973. However, since Japan relied
on the United States for this food staple (in 1973 the United
States accounted for over 88 percent of Japan soybean
imports) the embargo sent shock waves through the Japanese
government and food sector.
“USDA took quick action to relieve Japan’s feeling of
vulnerability. In early 1974, Secretary of Agriculture Earl

Butz took a trip to Asia and Japan to assure the Japanese
that “we made a mistake” and that the United States would
never embargo food products again and that we were a
reliable supplier. Secretary Butz and the Japanese Minister
of Agriculture Abe met in Washington, DC on August
12, 1975. The Butz-Abe Understanding grew out of this
meeting, where the United States agreed to supply Japan
with certain minimum levels of grains and soybeans that
were discussed in the August 12th meeting. The annual
amounts were 3 million tons of wheat, 3 million tons of
soybeans and 8 million tons for feeding. In all three years
of the Understanding (1976-78) the minimum levels were
exceeded.
“Every year since 1985, ASA Japan has hosted a
Soybean Quality Conference to discuss customer concerns,
provide the latest information on the quality of the new U.S.
crop, and get the Japanese industry’s insights and estimates
of future needs. Around 200 participants, from crushers and
traders to food manufacturers and the media, attend each
year. The Conference in Japan has proved so successful that
ASA now holds them in South Korea, China and Taiwan.”
Figures show: (1) Bar chart of U.S. soybean exports to
Japan (1,000 metric tons). They grew from 3.4 in 1946, to
572 in 1955, to 1,021 in 1960, to 2,001 in 1968, to 3,126 in
1972 to a peak of 4,646 in 1983, falling to 3,325 in 2007.
Photos show: (1) A farmer on a treadmill in a canal
causing water to be lifted from the canal to irrigate a field
of crops (Source: The Dorsett-Morse Expedition, at USDA
National Agricultural Library). (2) A horse pulling a plow in
a wet field as two farmers work with it. (3) George Strayer
and his wife en route to Japan in 1955. (4) ASA Kitchen on
wheels in Japan. (5) U.S. Soybean Seminar at the U.S. Trade
Center in Tokyo.
A table shows the names ASA Japan country directors
and the years each served. 1956-69 Shizuka Hayashi. 197273 Scott Sawyers. 1973-74 Howard Ackers. 1974-78 Lloyd
Reed. 1978-83 Gil Griffis. 1983-87 Gunnar Lynum. 198793 Lars Wiederman. 1994-98 Kent Nelson. 1998-01 James
Echle. 2001-02 Keiichi Ohara. 2002-08 Takehiko Nishio.
2008 Oct. 24-present LaVerne Brabant; he was named by the
U.S. Soybean Export Council. Address: Agricultural Trade
Officer, FAS, Japan.
2811. Winsor, Susan. 2009. The road less traveled: While
many farms grew more acres, Chambers Farms grew new
markets. Corn and Soybean Digest. March. p. 10b-10c.
• Summary: “Norm Chambers hasn’t grown conventional
soybeans since 1988.” In that year he sent his first container
of “food-grade soybeans” overseas to Japanese buyers. Norm
and his son, Jonathan, farm in Corwith, Iowa. Chambers first
developed contacts in Japan, Korea, Taiwan and Singapore as
an American Soybean Association (ASA) director involved
in trade and development. When a Japanese delegation was
in the U.S., Chambers invited them to his farm. The Japanese
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value personal business relationships and seeing where and
how their food is grown.
Overseas orders gradually increased to 250 containers
a year. Nowadays Chambers Farms averages about 50
containers a year due to stiff competition for this premium
market.
Most Japanese makers of soybean foods prefer a highprotein, large, light hilum, non-biotech food bean. In the
early years this meant the Vinton variety, “which conferred
about a 20% yield drag” [i.e., which had a yield of about
20% less than typical nonfood soybeans”].
The Chambers also make Tosteds brand dry-roasted
soybeans in five flavors (www.laurasoybeans.com).
In Japan the younger generation is eating less traditional
soyfoods (such as tofu) and more fast foods–at McDonald’s,
Pizza Hut, KFC, Subway, and Denny’s. According the
United Soybean Board (USB), each year about 60 million
bushels of soybeans are exported from the USA at a premium
for food-grade uses. Premiums range anywhere from $0.60
to $3.50 a bushel over CBOT prices.
A large color photo shows Norm and Jonathan
Chambers, each standing on one side of a large multiwall
paper sack of “Mr. Chambers Premium Food Soybeans.” The
prominent brand is “Fairview Farms.” The Chambers also
market their Laura brand domestically.
2812. Xu, Baojun; Chang, Sam K.C. 2009. Isoflavones,
flavan-3-ols, total phenolic profiles, and antioxidant
capacities of soy milk as affected by ultrahigh-temperature
and traditional processing methods. J. of Agricultural and
Food Chemistry 57(11):4706-17. June 10. [32 ref]
• Summary: A very important and complex paper. Soy milk,
the water extract of soybean, provides high quality proteins
and essential fatty acids, while containing no cholesterol,
gluten, or lactose. It is an excellent beverage for typical
consumers, vegetarians, and those with lactose intolerance
or milk allergy. However it also contains undesirable
components such as beany flavor, flatulence factors, and
trypsin inhibitors. It is generally believed that the beany
flavor and flatulence factors are the major obstacles to its
wider acceptance in the Western world. Therefore optimizing
its desirable components and removing or reducing its
undesirable components will improve the quality and
utilization of soy milk.
Three soybean varieties (one Proto and one black) were
processed to make raw soy milk, which was “then cooked
by indirect and direct UHT methods (both at 143ºC for 60
seconds) and traditional cooking (stove cooking and steam
injection) methods (both at 100ºC for 20 minutes [Note the
relatively long cooking time]). Total phenolic content (TPC),
total flavonoid content (TFC), phenolic acids, isoflavones,
flavan-3-ols, and anthocyanins were quantified. DPPH free
radical scavenging activity, ferric reducing antioxidant power
(FRAP), and oxygen radical absorbance capacity (ORAC)

were analyzed.
None of the heating methods affected total phenolic
acids. All heating methods significantly (p < 0.05) affected
total isoflavones and individual isoflavones. Address: 1.
Dep. of Veterinary Clinical Sciences, Purdue Univ., West
Lafayette, Indiana 47907; 2. Dep. of Cereal and Food
Sciences, North Dakota State Univ., Fargo, ND 58105.
2813. Bernard, Richard L. 2009. Re: Update on work with
Gardensoy varieties of edamame. Letter (e-mail) to William
Shurtleff at Soyinfo Center, July 7. 3 p.
• Summary: “Six Gardensoy varieties were released in May
2000 (Gardensoy 11, 21, 22, 31, 41, and 42) and the seven
more were released in May 2002 (Gardensoy 01, 02, 12,
23, 24, 32, and 43). These were open releases, available to
anyone with no restrictions. I have sent out free trial seed
packets each year since to any gardener wishing to plant
them. These were small packets with about 50 seeds each,
enough to plant a 8 to 10 foot trial row and were provided at
no charge.
“I filled requests from about 200 gardeners in 2008
(With an average of 5 varieties to each gardener, this totaled
about 1,000 packets.) I have already sent seeds to over 120
gardeners in 2009. A few years ago these varieties were sold
by one seed company (Rupp Seeds, Wauseon, Ohio) but they
dropped them after one year because of low demand.
“The 13 varieties have a good range in maturity (over
30 days) from Maturity Group 0 to 4 (the first digit of the
variety number), and it is wise to plant several to spread out
harvest time. The main difference between these varieties
and the typical grain varieties grown in this country is
the larger seed size with only slightly lower yields. Their
advantage over Asian vegetable varieties is higher yield and
better seed quality in our environment. They are generally
more shatter-resistant, more lodging resistant, and more
disease and insect resistant than typical Japanese and Korean
vegetable varieties. They have Japanese or Korean vegetable
varieties in their ancestry from which they get their larger
seed size but also have American grain varieties in their
parentage from which they get their better adaptability to our
growing conditions.”
With this e-mail, Dr. Bernard sends three attachments
that he has written: (1) Garden-type vegetable soybean
varieties (4 pages), which includes two tables giving details
on each variety. (2) Growing, harvesting and cooking
Gardensoys (1 p.), containing practical information for those
receiving packets of the soybeans. (3) New garden-type
soybean varieties (2 p.), with general information and a table
giving details on the Gardensoy varieties and comparing
them with two grain-type soybeans and 4 other large-seeded
varieties.
Talk with Dr. Richard Bernard. 2009. July 4. Breeding
and distributing Gardensoy varieties has been one of his
main activities and hobby since his retirement from the
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University of Illinois as a soybean breeder; he pays the
postage on the seeds (about $500 a year) out of his own
pocket–so it is a work of love. He also dances three nights
a week. From the year 2000 to 2007 he sent out about
500 packets a year of Gardensoy soybeans to roughly
100 gardeners who requested them. In 2008 he sent 1,000
packets; five packets to each of 200 gardeners, 50 soybeans
per packet. People learn about these free soybeans from
newspaper articles, a posting on the National Soybean
Research Laboratory (NSRL) website at the university, etc.
The university sent out a little news release article to the
news media on the Gardensoy soybeans Occasionally a
journalist will visit Dick at the farm and write a newspaper
story about his work and the availability of Gardensoy. His
concern recently has been too much publicity. About onethird of those who request free Gardensoy soybeans reply to
Dick’s request for comments. Almost all of these comments
are very favorable; people generally like edamame.
Each Gardensoy variety has a Japanese or Korean
vegetable-type in their ancestry. Gardensoy 41 is his favorite
one to eat; it tastes best, has the largest seed size and it peels
out of the pod better. He had never bred any large-seeded
soybeans before he started breeding Gardensoy. His plan
is to register each of the Gardensoy varieties that he sends
out, but he hasn’t done that yet. The Agronomy Society
has a new periodical titled Journal of Plant Registrations.
These varieties have improved agronomic characteristics
compared with earlier Asian vegetable-type soybeans. In the
1960s, Iowa State Univ. did a lot of breeding of vegetable
types, with C.R. Weber being the USDA soybean breeder
there. When people request Gardensoy varieties, Dr. Bernard
decides what varieties to send them based mainly on the
latitude at which they will be growing them. He sends five
varieties so as to spread out the harvest season over about 30
days. If all are planted at the same time in May, the earliest
one is about 30 days earlier than the latest one. He thinks
that most of the people who request Gardensoy varieties are
non-farmers but gardeners, so he sends a sheet of growing
instructions.
Dr. Bernard likes to take his Gardensoy soybeans (ready
to eat, in the pods) to parties and local ballroom dances
year-round. He has a sign that puts in front of the bowl of
edamame that says, “Don’t eat the shells.” Some people just
love to eat them; those that don’t, don’t say much. The one
group that won’t try them or doesn’t like them are soybean
farmers. They say, “I’ve eaten ‘em off the wagon [uncooked]
and I know what they taste like.” He says, “If you ate
corn off the wagon, what would that tell you about sweet
corn.” People in the Midwest already know that you don’t
eat soybeans. “When I tell city folks here that I work with
soybeans, I know what they’re gonna say next–I can almost
put it to music. ‘Oh, they sure make a lot of things out of
soybeans.’ Paint, plastic, automobiles. When I say something
about eating them, they get a bad taste in their mouth.

It’s too bad, because its an excellent vegetable and good
tasting. I enjoy them every day.” He cooks then freezes extra
edamame in the pods, then, during the rest of the year, thaws
them and eats them either as edamame (in the pods, about
half of the time) or shelled (as in salads). Dr. Bernard has had
trouble at the university getting his colleagues interested in
eating whole soybeans, where you just cook ‘em and eat ‘em.
They are more interested in extracted protein and processed
foods.
Dr. Bernard has grown increasingly fond of edamame
as a food; he sees it as a “food of the future.” Address: Prof.
of Plant Genetics (Retired), Dep. of Crop Sciences, AW-101
Turner Hall, Univ. of Illinois, Urbana, IL 61801-4798.
2814. Binder, Karen. 2010. Edible soybean rises in
popularity with U.S. consumers & producers. Farm
World. April 24. <http://www.farmworldonline.com/news/
NewsArticle.asp?newsid=10620>.
• Summary: Binder thinks that edamame’s edibility is to
soybeans what sweet corn is to field corn. The crunchy,
sweet soybean is showing up everywhere, from farmers’
markets and grocery stores to a special salad at McDonalds.
This unique vegetable provides a complete protein and they
are great for vegetarians and for those trying to reduce their
meat consumption.
Richard Bernard, a soybean breeder at the University
of Illinois, has been breeding soybeans and edamame since
1954. He has just released the 14th variety of Gardensoy
edamame named Gardensoy 51.
2815. Cober, Elroy R. 2010. How important have day-neutral
/ photoperiod insensitive soybean varieties been in the
movement of soybeans northward in Ontario? (Interview).
SoyaScan Notes. June 11. Conducted by William Shurtleff of
Soyinfo Center.
• Summary: Day-neutral (also called photoperiod
insensitive) varieties and their genes have played a
supporting role but not the leading role in helping
soybeans to move northward. The leading role has been
played by earliness traits and genes. Actually, the two are
interconnected.
There is a series of 8-15 maturity genes in soybean; at
each one of those maturity genes you can have a late version
or an early version. It’s like two-way switch that is switched
to either late or early. As you accumulate genes that have
early versions, you get earlier and earlier. The day-neutral
genes are a subset of the maturity genes. Some of these
genes we recognize because they provide day neutrality.
It’s different language but it refers to the same thing. Day
neutral is early. We talk about “day neutral” because it is
something that we can see, and it is dramatic. It was talked
about before we had a clear understanding of the individual
genes. We breeders still talk about it some because it’s easy
to characterize. We grow the soybean plants in a place where
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they receive 20-hours a day of sunlight. If they flower and
mature normally, we call them “day neutral” or “photoperiod
insensitive.” Twenty hours is a recognized cut-off point
because it is so extreme. That concept of 20 hours started
to be used in the early 1980s. Harvey Voldeng and Richard
Buzzell (at the Harrow Research Station) did work on
that. There are two genes that are important for the trait of
day neutrality, and both must be switched to early. It gets
complicated. Examples of important soybean varieties that
are day neutral in Ontario are Maple Presto (the first such
variety released) and Maple Ridge. Maple Presto and Maple
Ridge are now grandparents of the varieties widely grown
today. The leading soybean varieties today are recognized
for their earliness and not so much for their day neutrality.
Today “day neutrality” is sort of trick that breeders use to
get an easy handle on earliness. If a soybean variety has day
neutrality, then its offspring are going to have a better chance
of maturing early.
Most farmers have switched over to Roundup-Ready
soybeans from publicly-bred soybeans so it’s hard for Dr.
Cober to know what is going on in the genetics of these
privately bred soybeans. The Roundup Ready traits have
nothing to do with earliness. In Canada today, privately bred
Roundup Ready soybeans have about 50% of the market
and publicly bred soybeans have the other 50%. Roland is
publicly bred and adapted for Manitoba but it does not play
such an important role because Manitoba farmers grow
mostly Roundup Ready soybeans rather than “conventional
soybeans.” Two of Dr. Cober’s new natto varieties that are
very early and well adapted to Mannitoba are also daylength
insensitive. He breeds these natto soybeans to give farmers in
the north the option of participating in that premium market
in Japan.
Dr. Cober’s focus as a soybean breeder in Ottawa is
on specialty type soybeans–meaning natto, high protein,
and tofu. They have a tofu lab in Ottawa that tests their
tofu soybeans. The grain quality person at Ottawa, Judith
Frégeau-Reid, contacted Soyinfo Center recently to ask
questions about evaluating tofu quality.
Dr. Harvey Voldeng, former soybean breeder at Ottawa
adds (June 11): Of the old varieties, either Portage (from B.
Stefansson in Manitoba) or the variety Acme (from Ottawa)
were probably photoperiod insensitive. This was not known
at the time the varieties were released; but when they were
tested later, they were found to be insensitive. Address:
Soybean Breeder, Agriculture Canada, Central Experimental
Farm (CEF), Building #110, Ottawa, ONT K1A 0C6,
Canada. Phone: 613-759-1610.
2816. Shike, Jennifer. 2010. Bernard breeding better
edamame at 83 (News release). College of Agricultural,
Consumer, and Environmental Sciences (ACES), Univ. of
Illinois at Urbana-Champaign. 2 p. June 16.
• Summary: “At the age of 83, when many people have

long since retired, University of Illinois researcher Richard
Bernard unveiled his 14th variety of Gardensoy edamame.
“Bernard has been breeding soybeans and edamame, or
vegetable soybeans, since 1954. And he has no intentions of
stopping now.
“In fact, after the release of Gardensoy 51, he is looking
ahead to his next projects: developing varieties that have
higher protein content, higher concentration of omega-3 fatty
acid, and creating varieties that do not have the genes that
cause allergic reactions.
“Bernard’s fascination with edamame began in the
1930s and 1940s when edible soybeans were a popular
vegetable being pushed in the United States for their nutritive
value.
“’As a boy, I was curious and tried them,’ Bernard said.
‘I’ve been enjoying them ever since. The first varieties I
tried were Etum and Tastee, and they are still among my
favorites.’
“A city kid from Detroit, Bernard grew up working in
an auto factory before joining the army. After the war, he
was hitchhiking through southwestern Illinois when a farmer
stopped and picked him up.
“’The farmer mentioned soybeans, and I had to ask what
they were,’ Bernard said. ‘He hit the brakes and made me go
out in the field and take a look. That was my first experience
with soybeans. Little did that farmer know what he was
starting when he stopped the truck and took me out into that
field.’
“Bernard went on to obtain his bachelor’s and master’s
degrees from The Ohio State University, and his Ph.D. from
North Carolina State University where he studied peanuts. At
NC State, he worked next door to Herbert Johnson who was
leading USDA soybean breeding efforts nationwide at the
time.
“Johnson later hired Bernard as a USDA research
agronomist at the U of I, where he coordinated northern
regional testing for soybean varieties and became the curator
of the U.S. Germplasm Collection.
“’I developed varieties of soybeans for Illinois farmers,’
Bernard said. ‘The majority of Midwest acres planted in the
1960s and 1970s were my varieties.’
“One accomplishment in particular stood out in
Bernard’s mind. ‘Back then, a cultivar named ‘Harosoy’ was
widely grown,’ he said. ‘It was probably the most susceptible
to Phytophthora root rot–a devastating disease that had
recently hit the area.’
“Bernard backcrossed in a gene for resistance to the
disease, resulting in Harosoy 63. This variety saved farmers
a lot of money.
“In the 1980s, he began breeding edamame as a hobby
with a goal to develop ‘especially good eating’ large-seeded
edamame with higher protein content. He also wanted to
develop edamame that would grow well in Illinois.
“’Large-seeded edamame have a better mouth feel for
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eating,’ Bernard explained. ‘Those varieties mainly come
from Japan and Korea, but they tend to be prone to shattering
and susceptible to diseases. I wanted to create edamame
varieties with improvement in those areas.’
“Bernard released the first six edamame varieties in
2000, followed by seven more in 2002. He named them
Gardensoy with numbers following to reflect the soybean
maturity group and release order. His latest release, classified
in soybean maturity group V, adds a later-maturing variety
to the mix and will be the last one to harvest before the frost
hits.
“’For years, I mailed out free seed packets for people
to grow Gardensoy in their home gardens,’ he said. ‘Most
people have a hobby that costs them money. I consider that
the price of mine.’
“Overcoming misconceptions about eating soybeans
has been Bernard’s greatest challenge in breeding edamame
over the years. ‘People are harder to change than soybeans,’
Bernard said. ‘In the Midwest, people have been slower to
accept edamame, despite its great taste and nutritional value.’
“As more and more people learn about the great taste,
convenience and nutritional benefits of this complete protein
vegetable, demand for edamame has increased. However,
most of the demand has been met through the import of
product from China, said Theresa Herman, U of I research
specialist.
“Gardensoy varieties are perfect for growing in gardens,
Bernard said. Due to harvesting and storage challenges, only
a few operations in the United States are currently producing
edamame on a large scale. However, consumer interest is
quickly increasing along with the number of farmers growing
edamame to sell at farmer’s markets.
“’The U.S. edamame industry has yet to take off in a
big way, but with increasing demand, sustainability of local
production is more and more likely,’ Herman said. ‘As more
edamame are grown and consumed in the U.S., it remains
to be seen whether the Gardensoy varieties will be chosen
favorites. However, Dr. Bernard will always be in the group
of pioneers who saw the potential of this crop in the U.S.–
for human health and for grower profit.’” Address: Urbana,
Illinois.
2817. Shurtleff, William; Aoyagi, Akiko. comps. 2011. Li
Yu-ying (Li Shizeng)–History of his work with soyfoods
and soybeans in France, and his political career in China and
Taiwan (1881-1973): Extensively annotated bibliography
and sourcebook (Continued–Document part II). Lafayette,
California: Soyinfo Center. 163 p. Printed 8 June 2011. 28
cm. [203 ref]
• Summary: (Continued): 1910–Li’s first major book, Ta
Tou: Le Soja (The Soybean) is published in Paris by the Far
Eastern Biological Society (Société biologique de l’ExtrêmeOrient; 66 pages). It is written entirely in Chinese.
1910–While on a trip to China, Li attends the Nanking

Exposition, where he sees 400 soybean varieties on display
from various provinces. He may have been looking for
new varieties to use for making tofu in has factory, or for
cultivation in France (Li 1911. Jan. 12, p. 50). Also in 1910
a third round of workers arrives from China to work at the
tofu factory. The total number of workers is now more than
30. When the workers are not working, they are studying
Chinese and French; they are not allowed to drink, smoke, or
gamble.
1911 May 15–Li serves his vegetarian ham (jambon
végétal), soy cheese (fromage de Soya), soy preserves
(confitures de Soya, such as crème de marron), soy bread
(pain de Soya), etc. at the annual lunch of France’s national
Society for Acclimatization (Société d’Acclimatation) in
keeping with its tradition of introducing new foods from
little-known plants (Bois 1927, p. 126).
1911 April–Li applies for three more French patents, and
one U.S. patent, related to soy.
1911 Sept.–From Sept. 1911 to April 1912 Li
collaborates with Mr. L. Grandvoinnet (a French
agricultural engineer who works with Li at his tofu plant),
to write a series of eight articles titled “The Soybean” (Le
Soja), published in consecutive issues of the periodical
L’Agriculture Pratique des Pays Chauds (Bulletin du Jardin
Colonial). This series is both an expansion and a reworking
of the ideas presented in Li’s Chinese-language book of
1910, for these articles are now intended to be read by
Frenchmen rather than Chinese.
1911 Oct.–Li returns to China during the Xinhai
Revolution (or Revolution of 1911). The revolution began
with the Wuchang Uprising of 10 Oct. 1911 and ended
with the abdication of Emperor Puyi on 12 Feb. 1912. The
overthrow of the Qing / Manchu dynasty and its last emperor
marks the end of thousands of years of powerful imperial
rule; theoretically this would usher in a new era in which
political power rested with the people. However, in reality,
China became a fragmented nation dominated by warlords.
1912 -The pioneering series of eight articles by Li and
Grandvoinnet is published as a book: Soya–Its Cultivation,
Dietary, Therapeutic, Agricultural and Industrial Uses
(Paris: A Challamel, 150 p.). Their magnum opus, it is one of
the earliest, most important, influential, creative, interesting,
and carefully researched books ever written about soybeans
and soyfoods. Its bibliography on soy is larger than any
published prior to that time. Only Die Sojabohne, by
Haberlandt (1878) and Le Soya, by Paillieux (1880) can rival
it in influence–but not in scope concerning soyfoods.
1912 April–Li Yuying, Wu Zhihui, and Cai Yuanpei
establish in Beijing the Society for Frugal Study in France
(liufa jianxuehui; W.-G. Liu-fa chien-hsueh hui), with the
intent of preparing young Chinese for low-cost studies
(China $600 a year) in France. It is also known as the
Society for Rational French Education (la Societé Rationelle
des Etudients Chinois en France). A preparatory school
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is established in Beijing to teach French for 6 months to
aspiring students.
In Jan. 1913 the first group of 30 students reaches
France. Li arranges for them to be admitted to the College
of Montargis, south of Paris. In all, this thrift-study program
enables more than 100 students to study in France (Boorman
& Howard 1968, p. 320).
1913 Sept.–After the so-called second revolution in
China collapses, most Kuomintang leaders are forced to flee
China. Li, together with Wang Ching-wei and Tseng Chungming, take their families to France. Wang lived with Li in
Montargis and lectured to the thrift-study students.
1915 June 5–Telegram from Li (in France) to Wu
Zhihui: Sales of tofu are getting better. During the first 5
years, tofu sales averaged 500 pieces (cakes) per month,
but they have been increasing ever since. Sales of tofu have
averaged 10,000 pieces a month this year, and sometimes
they are more than 17,000 pieces a month (Li 1980, p. 306).
1916–When Cai Yuanpei becomes chancellor of Peking
University, he invites Li Shizeng to join its faculty as
professor of biology. Li’s tofu factory is forced by wartime
conditions to suspend operations (Borman & Howard 1967,
p. 320).
1917–Li returns to China.
1919 May 4–The May Fourth Movement starts in China.
It grew out of dissatisfaction with the Treaty of Versailles
settlement (which awarded Shandong province to Japan).
An anti-imperialist, and cultural movement, it marked the
upsurge of Chinese nationalism and a re-evaluation of
Chinese cultural institutions, such as Confucianism. Li was
an active participant, especially as a theorist.
1920–Li sponsors the establishment of the Sino-French
University near Beijing (and serves as chairman of the
board), and the Institut Franco-Chinois de Lyon in France; it
was housed in a fortress in Lyon which had been donated by
the French government. The Chinese government in Canton
gave financial support. Wu Zhihui accompanied the first
group of students from China to Lyon and became president
of the Institut (Boorman & Howard 1967, p. 320).
1924 Jan.–At the First National Congress of the
Kuomintang, held at Canton (today’s Guangzhou), Li and
Wu Zhihui are elected to the Party’s Central Advisory
Committee (Boorman & Howard, p. 320).
1924 Oct.–After warlord Feng Yuxiang occupied Beijing
and took control of the Peking government, he decided to
expel Puyi (China’s last emperor) from the Forbidden City.
Li Shihzeng was appointed the civilian representative to the
eviction, which took place on Nov. 5. Li was then appointed
chairman of the committee in charge of the inventory and
custody of the palace treasures (Boorman & Howard, p.
320).
1925–The Beijing Palace Museum is established in the
Forbidden City (gugong), with Li as chairman of the board
and I Peiji (Yi P’ei-chi) as curator.

1925–Li makes great efforts to secure the return
to China of the French portion of the Boxer Indemnity
Fund–which is to be used only for cultural and educational
activities. After long negotiations, a Sino-French agreement
is signed in 1925. All of this money is funneled through Li; it
ensures him a position of power at least through World War
II; he probably used a very small portion of it to finance his
personal projects. This, plus money from his wealthy family,
were probably his main sources of income for the rest of his
life.
1925–In France, Li is created a Commandeur de la
Legion d’Honneur in recognition of his efforts on behalf of
Sino-French cooperation (Boorman & Howard, p. 320-21).
1925 March 12–Sun Yat Sen dies unexpectedly in
Peking. This is a setback for the Kuomintang and for the
Republic of China.
1927–During the Kuomintang split into left and right
factions, Li Shizeng, Wu Zhihui, Cai Yuanpei, and Zhang
Renjie (all longtime friends since their days in Paris),
staunchly support the conservative faction of Chiang
Kai-shek. They are among the members of the Central
Supervisory Committee who meet in Shanghai in April
and adopt a resolution demanding the expulsion of all
Communists from the Kuomintang. They also support the
government established by Chiang Kai-shek at Nanking on
April 18 in opposition to the Wuhan regime. In later years
these four become known as the “four elder statesmen of the
Kuomintang” (Boorman & Howard 1967, p. 321, 319).
1927–Li is now connected with the Kai Cheng Bean
Product Company in Peking. Li’s former Tofu Manufacturing
Company (L’usine de la Caséo-Sojaïne), is now Société
Française pour l’exploitation du soja et de ses derives,
located at 48 Rue Denis-Papin, Les Valées-Colombes
(Horvath 1927, p. 19, 36-37).
1928–Li is a sponsor of the Academia Sinica.
1929–Li is a sponsor of the National Peiping Research
Academy.
1929 Oct.–Chiang Kai-shek’s new government at
Nanking promulgates regulations for the palace museum and
confirms Li as chairman of the museum’s board of directors.
He holds this office until Nov. 1932.
1932–Li goes to Geneva, Switzerland, to organize
the Chinese delegation to the International Committee on
Intellectual Cooperation sponsored by the League of Nations.
While at Geneva he establishes the Sino-International
Library. After returning to China, Li commutes regularly
between Shanghai, where he lives, and Nanking, where
he participates in government and party affairs (Boorman
& Howard 1967, p. 321). (Continued). Address: Soyinfo
Center, P.O. Box 234, Lafayette, California 94549. Phone:
925-283-2991.
2818. Blake, Cary. 2012. Desert agriculture celebrates
century milestone of innovation. Western Farm Press
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34(24):8-9. Dec. 15.
• Summary: A color aerial photo (p. 8) bears this caption:
“The University of California’s Desert Research and
Extension Center marks its 100th anniversary this year with
a long list of innovative agricultural achievements. Photo
taken by DREC historian Al Robertson from a 1947 Piper
Cub airplane.”
A black-and-white photo at the lower left corner of this
same page shows two men holding up plants, by the roots,
in each hand. The plants are labeled by hand on the photo in
black ink as follows: “Hastings Mung Beans, O-too-tan Soy
Beans, Brabham Cowpeas, Velvet Beans.” Across the bottom
of the photo is written: “Varieties of summer legumes grown
at the U. of C. J.V. Exp. Sta., Meloland.”
The caption below this photo reads: “A summer legume
trial in October 1924. The man on the left [holding the
soybean plants in his left hand] is believed to be L. Beatty,
superintendent of the facility then known as the Imperial
Valley Experiment Farm.” Address: Farm Press Editorial
Staff, cblake@farmpress.com.
2819. Richard “Dick” Lawson Bernard obituary (Website
printout). 2012. www.heathandvaughn.com/bernard,_richard.
html 1 p. Dec. 20. Retrieved 6 Jan. 2017.

• Summary: “Richard ‘Dick’ Lawson Bernard, 86, of
Champaign, passed away on December 20, 2012 in Danville,
Illinois. He was born to Clarence and Ilda Bernard in Detroit,
Michigan in 1926.
“Dick was an internationally-recognized soybean
research geneticist and worked for 34 years for the U.S.
Department of Agriculture, National Soybean Research Lab
at the University of Illinois at Urbana-Champaign. He was
curator of the USDA Soybean Germplasm Collection and
Professor Emeritus in the Department of Crop Sciences.
“After his official retirement in 1988 from the USDA, he
continued his work, switching his focus from field soybeans
to developing improved vegetable-type soybeans known as
edamame. His Gardensoy varieties were widely distributed
to home gardeners and small vegetable farmers across the
United States and overseas.
“He was a member of the First Baptist Church of
Urbana, The American Legion, and the Moose and Elks

lodges. He enjoyed dancing and was a veteran of the U.S.
Army Air Force.
“Dick is survived by his sister, four children, nine
grandchildren, and one great-grandchild. He was preceded in
death by his parents and brother.
“A visitation will be held at Heath & Vaughn Funeral
Home, 201 N. Elm, Champaign, at 1:00 p.m. on Dec. 29,
with funeral services following at 2:00 p.m.
“Memorial donations may be made to the ‘Richard L
Bernard Soybean Improvement Award’ in the Department
of Crop Sciences at the University of Illinois at UrbanaChampaign.
“Condolences may be offered online at www.
HeathandVaughn.com.” A small color portrait photo shows
Dick Bernard.
2820. Shurtleff, William; Aoyagi, Akiko. comps. 2013.
History of early named soybean varieties in the United
States and Canada (1890-2013): Extensively annotated
bibliography and sourcebook. Lafayette, California: Soyinfo
Center. 961 p. Subject/geographical index. Printed 12 Oct.
2013. 28 cm. [2119 ref]
• Summary: This is one of the most comprehensive books
ever published about early named soybean varieties in the
United States and Canada. It has been compiled, one record
at a time over a period of 35 years, in an attempt to document
the history of this interesting subject. It is also the single
most current and useful source of information on this subject.
Contents: Search engine keywords. Dedication and
acknowledgments. Introduction: Brief chronology / timeline
of early named soybean varieties in the United States
and Canada. About this book. Abbreviations used in this
book. How to make best use of this digital book–Search it.
Nine pages of color photos. Contains 85 photographs and
illustrations. http://www.soyinfocenter.com/books/168.
Contents: Background and context:
Background: The soybean was introduced to North
America in 1765 by Samuel Bowen, a British seaman
employed by the East India Company, who brought soybeans
to Savannah, The Colony of Georgia, from China via
London (Hymowitz & Harlan 1983). The second soybean
introduction to North America was by Benjamin Franklin. In
1770 he sent seeds from London to the botanist John Bartram
in Philadelphia, Pennsylvania. In 1851 the soybean was
introduced to Illinois (via California), and thence to the rest
of the Corn Belt by Benjamin Franklin Edwards (Hymowitz
1987). By the year 1889 there were only a small number of
soybean varieties in North America and none of them had
names.
In 1890 C.C. Georgeson et al. described four soy beans,
two of which Georgeson had brought to Kansas from Japan
where he had been a professor. Two of the soy beans had
Japanese names and two had descriptive / generic English
names.
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Also in 1890 William P. Brooks described two soja
beans which he had brought to Massachusetts from Japan.
One soy bean variety had a Japanese name and one had a
descriptive / generic English name.
The main contributions of this book are to clarify the
earliest known date that each new, named soybean variety
was mentioned in print or old letters, and (2) the relative
importance of early named varieties based on how often
each was mentioned in the literature. Working over several
decades, we have searched our SoyaScan database of more
than 90,000 records to find the earliest date mentioned.
Moreover, we carefully cite the source of our information on
each variety.
Which old soybean varieties are mentioned most often
in the literature? The following is a list of the number of
different documents in this book in which the most popular
varieties are mentioned–in descending order of popularity:
Ito San–420
Manchuria–324
Mammoth Yellow–303
Peking–246
Virginia–241
Hollybrook–234
Haberlandt–232
Wilson–231
Biloxi–221
Medium Green–199
Otootan–173
What is a variety? All soybeans are members of the
same genus and species–Glycine max (L.) Merr. However,
just as there are many types of apples (Granny Smith,
McIntosh, Golden Delicious), so there are many varieties
(called “cultivars”–cultivated varieties–by professionals) of
soybeans–each having slightly different characteristics and
germplasm. Only the most promising or widely cultivated
varieties are given names. Varieties can be crossed by
traditional plant breeders to create new varieties with desired
traits. For example, a gene for drought resistance can be
backcrossed into a high-yielding variety.
Do most soybeans have yellow seed coats? No. The wild
ancestors of the soybean all have black seed coats. Since
the late 1970s, almost all the soybeans in the USA have had
yellow seed coats. Most Americans, including many soybean
farmers, have never heard of soybeans that were black,
green, brown, white, red, bicolored, or mottled. But have
yellow soybeans always predominated in America?
“Previous to the numerous introductions by the United
States Department of Agriculture beginning in 1898, not
more than eight varieties of soy beans were grown in the
United States, namely, Ito San, Mammoth, and Butterball,
with yellow seeds; Buckshot and Kingston, with black seeds;
Guelph or Medium Green, with green seeds; and Eda and
Ogemaw, with brown seeds.” Thus of these eight pre-1898
varieties, 3 varieties (37.5%) had yellow seeds, 2 varieties

(25%) had black seeds, 2 varieties (25%) had brown seeds,
and 1 variety (12.5%) had green seeds (Piper & Morse
1910). The following table shows the earliest known date
that each early, named soybean variety was mentioned in
print or old letters, followed (if known) by the color of the
seedcoat / seed and hilum (seed scar). Our focus is on those
mentioned before 1924, but we include those named later
if they are large seeded or specialty varieties (e.g., high
protein). Notice that many early soybean names describe
the time of maturity (early, medium early, etc), the color
of the seed, and/or the seed size. This table also cites key
publications about soybean varieties.
1890 Dec. Yellow Soy Bean–Yellow
1890 Dec. Eda Mame–Yellow (straw), hilum pale
1890 Dec. Kiyusuke Daizu
1891 Yamagata Cha-daidzu–Brown
1892 Green Samarow–Green
1892 Apr. Medium Early White
1892 Apr. Medium White
1892 Apr. Medium Black–Black
1892 Apr. Medium Green–Green (chromium)
1894 Early White–Yellow (straw), hilum pale
1896 Extra Early Dwarf–Brown (chocolate)
1896 Jan. American Coffee Bean
1897 Mar. Medium Early Black–Black
1897 Mar. Medium Early Green–Green
1897 Medium Late Black–Black
1897 fall–The Section of Foreign Seed and Plant
Introduction (FSPI) is organized within the USDA in
Washington, DC, with David Fairchild in charge. Its mission
is to centralize introduction activities. The new Section
is within the Seed Division. On 22 March 1898 Congress
allocates $20,000 for the collection, purchase, testing, and
preparation of foreign seeds, plants, bulbs, shrubs, and trees.
1898–The Section soon began publishing its periodical
Foreign Seeds and Plants Imported by the Section of Seed
and Plant Introduction–the single best source of information
on early soybean introductions to the USA. A permanent
sequential S.P.I. number was assigned to each new seed
or plant introduced. The earliest Seed and Plant Inventory
numbers for “Glycine hispida–Soja bean” are #480 (received
March 1898 through Prof. N.E. Hansen, from South Ussurie,
Siberia [Russia]) and #647-56 (received March 4, 1898,
through Hon. A.E. Buck, from Tokyo, Japan). Over the next
century many new soybean varieties entered the USDA
through this route, each bearing an S.P.I. number. All were
tested (mostly at USDA plant introduction gardens) for
their adaptability to U.S. growing conditions. Only the most
promising were given a name.
1899 Dec. Early Dwarf
1899 Dec. Late Mammoth
1900 Black–Black (shiny)
1900 Yellow
1900 Mar. Early Yellow–Yellow (straw), hilum pale
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1901 Mar. Asahi
1901 Mar. Best Green–Yellow (olive), hilum pale
1901 Mar. Nalrade
1901 Mar. Tamarat Sukun
1902 Early Green–Green
1902 Feb. Mammoth–Yellow (straw), hilum tawny
1902 Apr. Medium Early Yellow–Yellow (straw)
1902 Apr. Extra Early Black–Black
1902 Apr. Ito San–Yellow (straw), hilum pale
1902 Apr. Early Black–Black
1902 Apr. Bakaziro/Bakajiro–Yellow (straw)
1902 Apr. Gosha–Yellow (straw)
1902 Apr. Green Medium–Yellow (greenish or olive),
hilum pale
1902 Apr. Rokugatsu
1902 Apr. Black Round
1902 Apr. Yoshioka
1903 Olive Medium–Olive, shading to brown
1903 Wisconsin Black–Black, hilum black
1903 Apr. Medium Yellow–Yellow (straw)
1903 June Early Brown–Brown (auburn / reddish
brown)
1904 Hankow–Brown with black banding or mottling,
hilum black
1904 Ogemaw–Brown (chocolate)
1904 Jan. Mammoth Yellow–Yellow (straw)
1904 Mar. Flat Black
1904 Mar. Green
1905 Hollybrook Early–Yellow (straw), hilum tawny to
cinnamon brown
1906 June Hollybrook–Yellow (straw), hilum tawny
1907 Mar. Very Dwarf Brown–Brown
1907 May Amherst–Yellow (straw)
1907 May Baird–Brown
1907 May Brownie–Brown
1907 May Buckshot–Black
1907 May Butterball–Yellow
1907 May Ebony–Black
1907 May Eda–Brown
1907 May Flat King–Black
1907 May Guelph–Green (chromium)
1907 May Haberlandt–Yellow (straw), hilum dusty
brown
1907 May Kingston–Black
1907 May Large Black–Black
1907 May Manhattan–Yellow (straw)
1907 May Meyer–Black and Brown in concentric bands
or mottling
1907 May Nuttall–Black
1907 May Riceland–Black
1907 May Samarow–Green
1907 May Tokyo or Tokio–Yellow (olive), hilum pale
1907 May Yosho–Yellow (olive)
1907 May 27–”Soy Bean Varieties,” by Carleton R. Ball

is published in USDA Bureau of Plant Industry, Bulletin No.
98. 30 p. This publication started a new system for naming
soybeans, giving them common names such as Buckshot,
Ogemaw, and Ito San. It first classified and then described
all of the 23 known soybeans that had a name, first by color
(there were 6 black and 6 yellow varieties), within color
by seed size, and within seed size by maturity. This is the
earliest document seen which tries to standardize early
soybean varietal names / nomenclature to prevent confusion.
It also gives a list of 29 synonyms, and of 86 S.P. I. numbers.
Four full-page photos show the pods (side view) and seeds
(side and front views) of (typically) five soybean varieties.
1907 Dec. Acme–Yellow (straw)
1908 Brown–Brown
1908 Mar. Medium Brown–Brown
1908 Apr. Tashing–Green (chromium)
1908 July Shanghai–Black
1908 July Edward–Yellow (straw)
1909 Mar. Sherwood–Yellow (straw)
1909 Mar. Wilson–Black (jet), hilum black. Continued.
Address: Soyinfo Center, P.O. Box 234, Lafayette, California
94549. Phone: 925-283-2991.
2821. Shurtleff, William; Aoyagi, Akiko. comps. 2013.
History of early named soybean varieties in the United
States and Canada (1890-2013): Extensively annotated
bibliography and sourcebook (Continued–Document part II).
Lafayette, California: Soyinfo Center. 961 p. Printed 12 Oct.
2013. 28 cm. [2119 ref]
• Summary: (Continued):
1909 March. Cloud–Black
1909 March. Jet–Black
1909 March. Duggar–Brown (olive)
1909 April. Austin–Yellow (olive)
1909 April. Morse–Yellow (olive), hilum tawny to
brown
1909 April. Brooks–Yellow (straw)
1909 April. Brindle–Brown and black
1909 April. Chestnut–Brown (russet)
1909 April. Habaro–Yellow (straw), hilum dusky brown
1909 April. Hongkong–Black
1909 April. Hope–Yellow (olive)
1909 April. Merko–Brown (olive)
1909 April. Pingsu–Black
1909 April. Shingto–Yellow (olive)
1909 April. Taha
1909 Oct. 7–”Soy Beans,” by Piper & Nielsen is
published as Farmers’ Bulletin (USDA) No. 372. 26 p. It
describes 12 soy bean varieties, and states that USDA has
tested nearly 200 soy bean varieties during the past three
years.
1910 Mongol–Yellow to olive green
1910 Wing’s Mikado
1910 Wing’s Mongol
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1910 Wing’s Sable
1910 April. Hansen–Brown
1910 Dec. Arlington–Black
1910 Dec. Auburn–Black, hilum pale
1910 Dec. Barchet–Brown (olive)
1910 Dec. Chernie–Black
1910 Dec. Columbia–Green (chromium)
1910 Dec. Elton–Yellow (straw), hilum pale
1910 Dec. Fairchild–Black
1910 Dec. Farnham–Yellow (straw)
1910 Dec. Flava–Yellow (straw)
1910 Dec. Lowrie–Yellow (olive)
1910 Dec. Morgan–Yellow (olive)
1910 Dec. Natsu–Yellow (straw)
1910 Dec. Nemo–Yellow (olive)
1910 Dec. Nielson–Yellow (olive)
1910 Dec. Nigra–Black
1910 Dec. Okute or O’Kute–Yellow (olive)
1910 Dec. Sedo–Brown (deep)
1910 Dec. Stuart–Yellow (olive)
1910 Dec. Swan–Yellow (straw)
1910 Dec. Trenton–Brown
1910 Dec. Vireo–Yellow (olive)
1910 Dec. Peking–Black
1910 Dec. 21–”The Soy Bean: History, Varieties, and
Field Studies,” by Piper & Morse is published in USDA
Bureau of Plant Industry, Bulletin No. 197. 84 p. This is the
most important document ever published on early soybean
varieties in the USA.
1911 Wing’s Extra Select Sable–Black
1912 Feb. Sooty–Black (rusty), hilum black.
1913 Early Dwarf Green–Green
1913 March. Mikado–Yellow (straw), hilum cinnamon
brown
1913 Oct. Kentucky
1914 O.A.C. 81
1914 Quebec No. 537
1914 Quebec No. 92–Yellow, hilum dark
1914 March. Perley’s Mongol
1914 March. Otootan–Black, hilum black
1914 Dec. Edna–Black
1914 Dec. Ohio 9035
1914 Dec. Tarheel–Black, hilum black
1914 Dec. Claud
1915 Jan. Biloxi–Brown (chocolate)
1915 April. Manchu–Yellow (straw), hilum black
1915 May Black Eyebrow–Black, hilum brown
1915 June Tarheel Black–Black, hilum black
1915 July Virginia–Brown (olive)
1916 Jan. Wing’s Pedigreed Sable–Black
1916 April. Ohio 9001–Yellow
1916 April. Manchuria
1916 April. Ohio 9016–Yellow
1916 June Chiquita–Yellow (straw), hilum cinnamon

brown
1916 Sept. White Eyebrow–Brown (olive)
1916 Dec. Lexington–Yellow (olive), hilum tawny
1917 April. A.K.–Yellow (straw), hilum pale
1918 Black Ebony–Black
1918 July Hahto–Yellow (olive), hilum black
1918 July Wilson-Five–Black
1918 July Yokoten–Yellow (straw), hilum cinnamon
brown
1918 July–”The Soy Bean: Its Culture and Uses,” by
W.J. Morse is published in Farmers’ Bulletin (USDA) No.
973. 32 p. It describes 22 varieties of soybeans.
1919 Jan. Hoosier
1919 Jan. Mandarin–Yellow (straw), hilum pale
1919 Jan. O.A.C. 111–Yellow (straw), hilum pale
1919 Jan. Easycook or Easy Cook–Yellow (straw),
hilum cinnamon brown
1919 June Mammoth Brown–Brown (russet)
1920 March. Minnesota 166 and 167
1920 June Kentucky A
1920 July Patuxent–Yellow
1921 March. Saskatoon–Yellow
1921 April. Askarben–Yellow (straw), hilum pale
1921 April. Soysota
1921 April. Minsoy–Yellow (straw), hilum cinnamon
brown
1921 May Dunfield–Yellow (straw), hilum light brown
1921 May Pinpu
1921 May Wea–Yellow (straw), hilum dark olive
1921 Sept. Indiana Hollybrook–Yellow (straw), hilum
tawny
1922 Nov. O.A.C. 211–Yellow
1922 Dec. Midwest–Yellow (straw), hilum tawny to
cinnamon brown
1923 Feb. Southern Prolific–Yellow (straw), hilum light
brown
1923 Feb.–The Soybean, by Piper & Morse is published.
This is the first comprehensive book about the soybean
written in English, and the most important book on soybeans
and soyfoods written up to this time. It describes 43 soybean
varieties and lists 7 synonyms.
1923 March. Hamilton–Brown or auburn (reddish
brown)
1923 March. Hurrelbrink
1927 April–Soy Beans: Culture and Varieties, by W.J.
Morse is published as Farmer’ Bulletin (USDA) No. 1520.
34 p. It describes 59 soybean varieties and lists 44 synonyms.
1929 Sept. Laredo–Black
1935 Aug. Rokusun (large seeded)–Yellow (straw),
hilum brown
1935 Aug.–”Green vegetable Soybeans,” by W.J.
Morse, is published in Proceedings of the American Soybean
Association (p. 44-45). This is the earliest document seen
that mentions large-seeded, vegetable-type soybeans in the
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USA.
1936 March. Bansei (large seeded)–Yellow (straw),
hilum pale / colorless to light
1936 March. Chusei (large seeded)–Yellow (straw),
hilum yellow
1936 April. Chame (large seeded)–Brown, hilum brown
1936 April. Fuji (large seeded)–Green, hilum black
1936 April. Goku (large seeded)–Yellow (straw), hilum
yellow
1936 April. Hakote (large seeded)–Yellow (olive), hilum
black
1936 April. Higan (large seeded)–Yellow (straw), hilum
brown
1936 April. Hiro (large seeded)–Black
1936 April. Hokkaido (large seeded)–Yellow, hilum,
colorless
1936 April. Jogun (large seeded)–Yellow (straw), hilum
pale / colorless
1936 April. Kanro (large seeded)–Yellow (straw), hilum
pale to brown
1936 April. Kura (large seeded)–Black plus olive yellow,
hilum black
1936 April. Nanda (large seeded)–Yellow (straw), hilum
pale
1936 April. Osaya (large seeded)–Yellow (straw), hilum
yellow
1936 April. Sato (large seeded)–Black, hilum black
1936 April. Shiro (large seeded)–Yellow (olive), hilum
brown or black
1936 April. Sousei (large seeded)–Yellow (olive), hilum
brown
1936 April. Suru (large seeded)–Yellow (straw)
1936 April. Toku (large seeded)–Yellow (straw), hilum
brown
1936 April. Waseda (large seeded)–Yellow (straw),
hilum pale to brown
1936 April–”Soybean introductions named in January
1936,” W.J. Morse issued as a 2-page leaflet by USDA
Bureau of Plant Industry, Division of Forage Crops and
Diseases. The named introductions include 20 new largeseeded vegetable-type soybeans. Dorsett and Morse obtained
most of these in Japan during their trip to Asia in 1929-1931.
1937 Agate (large seeded)–Yellow (straw) and brown,
hilum brown
1937 Aug. Giant Green (large seeded)–Green, hilum
black
1937 Sept. Funk Delicious (large seeded)–Yellow
(straw), hilum pale
1938 May Illington (large seeded)
1938 May Imperial (large seeded)–Yellow (straw),
hilum pale
1938 May Tortoise Egg (large seeded)
1938 May Willomi (large seeded)–Yellow (straw), hilum
pale-brown

1938 May–”A study of Soybeans with Reference to their
Use as Food,” by Woodruff and Klass is published as Illinois
Agricultural Experiment Station, Bulletin No. 443 (p. 42167). In it they list 17 soybean varieties, six of which showed
special merit for table use. Four are new large-seeded
vegetable-type soybeans.
1938 Sept. Sioux (large seeded)–Yellow (olive), hilum
black
1938 Sept. Aoda (large seeded)–Green, hilum light
brown
1939 March. Emperor (large seeded)–Yellow (straw),
hilum light brown
1939 March–”Eighteen varieties of Edible Soybeans:
Their Adaptability, Acceptability and Characteristics,” by
Lloyd and Burlison is published as Illinois Agricultural
Experiment Station, Bulletin No. 453 (p. 385-439). This
is the most complete and interesting report on this subject
published up to this time. (Continued). Address: Soyinfo
Center, P.O. Box 234, Lafayette, California 94549. Phone:
925-283-2991.
2822. Shurtleff, William; Aoyagi, Akiko. comps. 2013.
History of early named soybean varieties in the United
States and Canada (1890-2013): Extensively annotated
bibliography and sourcebook (Continued–Document part
III). Lafayette, California: Soyinfo Center. 961 p. Printed 12
Oct. 2013. 28 cm. [2119 ref]
• Summary: (Continued):
1941 July Etum or Eatum (large seeded)–Yellow (straw),
hilum light brown
1941 July Green and Black (large seeded)–Green and/or
black
1941 July Jackson (large seeded)–Green, with black
hilum and green cotyledons
1941 July Jefferson (large seeded)
1941 July Kanum (large seeded)–Yellow (straw), hilum
light brown
1941 July Sac (large seeded)–Yellow (olive), hilum
black
1941 July Seminole (large seeded)–Yellow (straw),
hilum brown
1941 July Tastee (large seeded)–Yellow (olive), hilum
black
1941 July Wolverine (large seeded)–Yellow (straw),
hilum pale to light brown
1941 July Yellow Marvel (large seeded)–Yellow
1941 July–”Shanghaied. a Super Food,” by W.J. Morse
is published in Soybean Digest (p. 4-5, 10). The “super
food” is green vegetable soybeans from large-seeded edibletype soybeans. A table shows 42 “edible varieties classified
according to maturity.” Ten of these are first mentioned here.
1942 Apr. Cherokee (large seeded)–Green, hilum brown
1943 Mendota (large seeded)–Yellow (straw), hilum
light brown to brown
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1945 Jan. Sanga (large seeded)
1945 June Delsoy (large seeded)–Yellow (straw), hilum
dark brown
1948 May–”Soybean Varietal Names Used to Date,” by
W.J. Morse is published as Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148 (9 p.). A treasure
trove of soybean variety names, P.I. numbers, and synonyms
1948 Aug.–”Soybean Varieties: Descriptions, Synonyms
and Names of Obsolete or Old and Seldom Grown Varieties,”
by USDA Production and Marketing Administration [Grain
Branch] is published as a 25-page booklet. It contains:
Description of varieties (129 varieties). Synonyms of variety
names (120 synonyms). Obsolete or old or seldom grown
varieties (149 varieties).
1949–The Soybean Germplasm Collection is established
in two locations: Urbana, Illinois and Stoneville, Mississippi.
The objective is “to collect and maintain all significantly
different soybean strains from throughout the world.” “Prior
to 1949 no consistent attempt was made to preserve soybean
germplasm, and many introductions and old domestic
varieties were discarded.” “A total of 1,524 PI strains or
domestic varieties derived from PI strains were recovered
and are now in the collection. This compares with 7,867
introductions made from 1898 to 1944.” The collection is
divided into six parts, including wild soybeans and perennial
Glycine species (Bernard et al. 1987. p. 1).
1953 June Harosoy (large seeded)
1956 Apr. Kanrich (large seeded)–Yellow, hilum yellow
1956 Apr. Kim (large seeded)–Green with black hilum
1967 Feb. Disoy (large seeded)–Yellow, hilum yellow
1967 Feb. Magna (large seeded)–Yellow
1967 Feb. Prize (large seeded)–Yellow, hilum pale/clear
1967 May Verde (large seeded)–Green, hilum light buff,
with green cotyledons
1969 May Provar (high protein)–Yellow (dull), hilum
brown and large
1969 Aug. Protana (high protein)–Yellow (shiny), with
imperfect black hilum
1970 Feb. Kahala (large seeded)
1970 Feb. Kaikoo (large seeded)
1970 Feb. Kailua (large seeded)
1970 Feb. Mokapu Summer (large seeded)
1975 July Emerald (large seeded)–Green (green
cotyledons), hilum black
1976 Apr. Grande (large seeded)–Yellow (light with dull
luster), hilum light tan
1977 Maple Arrow–Yellow
1978 Oct. Vinton (large seeded)–Yellow (dull), hilum
yellow
1981 Aug. Vinton 81 (large seeded)–Yellow (dull),
hilum yellow
1984 Dec.–”Dorsett-Morse soybean collection trip to

East Asia: 50 year retrospective,” by Theodore Hymowitz
is published in Economic Botany (p. 378-88). The two
plant explorers collected 4,451 soybean accessions and sent
them to the USA to be given SPI numbers. Until about 1950
the collection was used primarily for the development of
vegetable type soybean cultivars. During this period many of
the accessions were lost. As of 1984 only 945 of the original
4,451 accessions are available in the United States soybean
germplasm collection. The entire trip cost about $25,000–an
investment that has repaid itself many times over.
1986 Jan. Merrimax (large seeded)–Yellow (glossy),
hilum buff
1988 Oct.–”Origins and Pedigrees of Public Soybean
Varieties in the United States and Canada,” by Richard
L. Bernard et al. is published as USDA Technical Bulletin
No. 1746. 68 p. Excellent–maybe the single best work on
this subject. Tables 3 and 4 (p. 4-30) correspond to the
information in this book, however the “Year named or
released” is not nearly as accurate as the dates given in the
present book.
1989 Nov. Harovinton (large seeded)–Yellow (dull),
hilum yellow
1991 Apr. Proto (high protein)–Yellow (dull), hilum buff
2000 May Gardensoy (large seeded)–Green. Address:
Soyinfo Center, P.O. Box 234, Lafayette, California 94549.
Phone: 925-283-2991.
2823. United States Department of Interior, National Park
Service. 2014. National register of historic places registration
form: Adrian A. Parsons Farmstead. House and Gardens.
Avon, Hendricks County, Indiana. 34 p. 28 cm. [4 ref]
• Summary: This form was filled out by John Warner, 5018
Broadway, Indianapolis, Indiana 46205. Phone: 317-2885450.
Contents: Name of property. Location. State/Federal
agency certification, Classification. Function or historic use
functions. Description. Statement of significance. Major
bibliographic references. Geographical data. Form prepared
by. Map of site. Photographs (6 color photos).
Statement of significance summary paragraph (p. 7-8):
“The A.A. Parsons Farmstead is eligible for the National
Register of Historic Places under Criterion A for its
association with the development of the soybean industry
in Hendricks County, Indiana; in particular, as the property
where Adrian Parsons achieved his reputation as a ‘soybean
pioneer.’ The existing buildings and their physical integrity
demonstrate the level of efficiency and economy necessary to
survive in the difficult agrarian arena. The farmstead is also
eligible at a local level, under Criterion A, as an example of
late 19th and early 20th Century family farms throughout the
Midwest; particularly those progressive ventures that looked
to the future of farming.
“Under Criterion B at a local level, the A.A. Parsons
Farmstead is eligible for the National Register of Historic
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Places for its association with Adrian Parsons, Hendricks
County, Indiana for his work in significant agricultural
endeavors for the period 1884 to 1929. He introduced
soybeans to Hendricks County, Indiana, in 1888, the first
introduction of the soybean in the state.”
Note: Adrian Parsons did not introduce the soybean to
Indiana. As Lee Parsons has always said: “Adrian Parsons
was the first farmer of record to engage in the purposeful and
sustained experimentation with and production of soybeans
in Indiana.”
“He experimented with varieties of soybeans to
enhance their ‘best’ characteristics years before serious
experimentation was conducted by a state university
experimental station. He harvested and sold soybeans
years before other farmers around the state. Although not
acknowledged for his efforts on behalf of the soybean
and its usefulness until after his death, Parsons, through
sound applications of plant breeding techniques, developed
two new varieties of soybeans (Mikado and Auburn).
His experimentation with and advocacy of the soybean
influenced the agricultural community to accept the bean as
a staple for livestock feeding and as a nitrogen-fixing plant
useful in renewal of depleted soil. Parsons became a soybean
seed grower whose product was distributed by one of the
popular seed companies of the period, Wing Seed Company
of Mechanicsburg, Ohio. He shipped inoculated soil to
Midwest and Southern soybean growers to improve their
yields and quality of their harvests.”
“Narrative statement of significance (p. 16-19):
Parsons did not dawdle in his desire to make the new
farm he had purchased along the east bank of White Lick
Creek in Hendricks County a going concern. Entries in his
farm journal mention immediate improvements to the few
buildings on the property and expenditures for lumber, wire
fencing, and other needed materials to organize his endeavor.
By 1886, new equipment to plow the ground, sow seed, and
cultivate his fields was on hand and in use. In addition to the
new equipment Parsons began to purchase livestock for his
hog and dairy operation. Parsons kept detailed records of his
purchases, his breeding stock and their various productions
of off-spring, and what he paid for each and what he received
for their sale. His early crops were the staples for the time
and the environment; corn, oats, wheat, etc. and he continued
to grow them for years to come (footnote 4).
“Concurrent with his experiments and selection of
new soybean varieties, Parsons found the time to establish
(build) his farm as a model of the nearly self-sustaining
farm operation. The farmstead today reveals the thought
and effort invested in the physical layout of the farm and
the construction of the buildings within its boundaries.
The house has received some modifications to its original
materials and outer appearance but the location and a portion
of the original footprint remains. From a visual standpoint
the majority of construction occurred circa 1895 and

demonstrates the transition from timber-framed buildings to
those of the late-nineteenth century when sawn dimension
lumber became the material of choice...”
“While the day-to-day operation of the farm occupied
the majority of his time, Parsons’ penchant for experimenting
with different species of plants began in earnest once he and
the family moved to the new farm on White Lick Creek.
Although he spent time and energy on his experiments, it
can never be said that he was a gentlemen farmer and others
did the work; his experiments particularly with soybeans all
had a defined purpose and desired goal. On account of this
involvement with the soybeans related that he recognized the
need for a stable, nutritious fodder source for his stock and as
he determined soon after, probably from reading agricultural
publications, an added aspect of his search should also result
in a crop choice that help to renew the soil; i.e., a legume.
Legumes such as peas, beans, or clover are all plants that
bear nodules on their roots that contain nitrogen-fixing
bacteria and some of these bacteria remain in the soil after
the crops are harvested. Initially, Parsons had some idea
where he needed to go in his experimentation but was not
sure which road to follow (footnote 5).
“Accounts vary but it is generally agreed among family
and published articles, Parsons’s direct association with
the soybean began in the late 1880s when he purchased/
received a shipment of soybean seeds from Japan. China
and Japan were the normal sources for a plethora of
soybean varieties used not only by Parsons but by numerous
agricultural experiment stations around the country. These
stations normally associated with government (state and
federal) agencies like universities or the United States
Department of Agriculture (USDA). In his quest for the
‘right’ plant, Parsons tried clover but later abandoned
this for soybeans. By 1888, Parsons had successfully
grown some soybean plants in his garden and the bean’s
introduction to Hendricks County in this year, the earliest in
any Indiana county, is documented in William Latta’s book
Outline History of Indiana Agriculture. Latta, a force in the
development of modern agricultural practices in the state,
planned and supervised Purdue University’s Indiana Farmer
Institute Program. These institutes were learning sessions,
conducted around the state, which introduced new farming
practices, crops, and techniques to raise the efficiency and
productiveness of the state’s farmers. Parsons attended some
of these and in his later years, after his championing of the
soybean became recognized, he presented his experiences to
his fellow farmers (footnote 6).
“Among the experiments Parsons undertook in his
garden was an attempt to get his first soybeans to develop
the characteristic nodules on their roots. He tried to use
red clover bacteria as a medium for the inoculation process
necessary to develop the nodules on the soybean plant roots.
Without these nodules the nitrogen-fixing capability and, in
fact, the plants themselves were destined to be substandard;
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substandard was not a level Parsons found acceptable. As
mentioned earlier the ability of the soybean to utilize the
nitrogen in the air was dependent on the bacteria living in
the roots of the plant. Extensive experimentation by others,
in the 1910s, on the issue of inoculation and its effect on
soybeans proved what Parsons discovered through his work
with inoculation in the 1890s. After failed attempts using
inoculated soils from other legumes, Parsons contacted the
Kansas State University Experiment Station and procured
100 pounds of soybean-inoculated soil and his own plants
thrived. In a newspaper article he is quoted as saying about
the addition of the inoculated soil that ‘grew the first nodules
I ever saw, as large as peas.’ Other experimenters (1910s)
actually found that soybeans required inoculation by a
specific bacterium found in their root nodules. Out of studies
of 18 legumes they found soybeans fell into their own group
bacteria-wise. Soybeans will grow in nitrogen-deprived
soil, they will grow in rich soil even though the bacteria
isn’t present but nitrogen will be taken from the soil and not
increased which obviously is not what a farmer is looking
for in this crop. In 1901, Parsons included experimental
activity with oats and vetch (an herbaceous, leguminous
plant used as green manure or fodder) along with his soybean
experimental plantings (footnote 7).
“During his continuing experimental trials, Parsons
noticed an odd looking plant amongst his other plants of the
Ito San and Mongol varieties of soybeans. This apparent
mutation declared itself as a tall, bushier, and more pod-laden
plant than its neighbors and it matured earlier than other
varieties. Parsons suspected it to be a mutation or natural
hybrid so he took the plant, placed it in his garden to see
how it would finish, and liked the end result. Plant breeding,
a selection process employed to improve inherent and the
best characteristics of a plant variety and carry them forward
to the next generations, really defined Parsons’s search for
that ‘right’ crop. Parsons saved some of the seeds from this
plant and sent them to the USDA for genetic evaluation. The
traits mentioned were carried forward and in 1905, Parsons
received credit for a new variety of soybean identified
as Mikado, a name he chose. The Mikado’s description
included the words, ‘Plant stout, erect, bushy, maturing in
about 120 days,’ all good things for farmers looking for those
qualities in their beans. Other comments about the variety
noted that it did very well in rain-scarce environments.
Later, he would propagate another variety known as Parsons’
Auburn (footnote 8).” Continued. Address: Hendricks Co.,
Indiana.
2824. Parsons, Lee. 2014. Re: When did Adrian A. Parsons
of Indiana (1846-1929) start to grow soybeans? Letter
(e-mail) to William Shurtleff at Soyinfo Center, June 22. 2 p.
• Summary: “Based on the March 19, 1927 Indiana Prairie
Farmer article entitled ‘Soybeans in Hendricks County’
wherein it was written that ‘Thirty-seven years ago people

were likely to say Adrian Parsons seemed a ‘bit queer’ about
soybeans’, and the August 25, 1928 Prairie Farmer article
entitled ‘In Pioneer Soybean Country’, with its sidebar item
‘Indiana’s Pioneer Soybeaner’, which say that he started
growing soybeans ‘37 years ago’ and since ‘without a crop
failure’, I peg his commencement of successfully growing
soybeans in consecutive growing years at either 1890 or
1891, no later. (Note in the 1927 article that he stated that
he first tried growing ‘early’ and ‘medium late’ varieties and
failed to get those entire crops to ripen).
“I had understood that the variety C.C. Georgeson
distributed in 1891 was an earlier maturing variety like Ito
San, and if so, I now wonder if Adrian didn’t in fact initially
‘send to Japan’ earlier than 1891 for what turned out to be
later maturing varieties which didn’t produce mature crops
before utilizing an earlier maturing variety in 1891 which
enabled his commencement of successive crops.
“Hence, I now wonder if my grandfather Norman
Parsons wasn’t closer to being correct when he stated in
Prairie Farmer’s January 11, 1930, article entitled ‘Our
Pioneer Soybean Grower’ that ‘... as nearly as he can figure
out, it was in 1886 or ‘87 that his father bought his first batch
of seed, and it is his impression that he imported them from
Japan.’
“Adrian’s exact birth date was November 7, 1846.”
Address: 5846 Scott Ian Court, Indianapolis, Indiana 46254.
Phone: 317-290-9446.
2825. Parsons, Lee. 2014. Adrian Parsons farmstead entered
on National Register of Historic Places. It’s official! Wa Pa
Ke Way Review: Special Edition 15(1):1-8. Dec. [1 ref]
• Summary: Note: This newsletter is used for communicating
among members of the Parsons family. At the top of page 1
are portrait photos of Adrian A, Parsons and his wife Mary
Fox Parsons. The person who is largely responsible for
developing the application and seeing it through to the end
was Lee Parsons, a descendant of Adrian Parsons, whose
homestead was in Avon, Indiana. The entry into the National
Register of Historic Places took place on 30 Sept. 2014.
“Listing on the separate Indiana Register of Historic
Sites and Structures occurred on 23 July 2014, the date that
the Indiana Historic Preservation Review Board considered
and approved the nominations for both Registers.
“The National Register of Historic Places is this nation’s
official list of historic places that embody significant aspects
of our cultural heritage and are worthy of preservation. It
was authorized under the National Historic Preservation Act
of 1966, and is maintained by the National Park Service of
the U.S. Department of the Interior.
“In Indiana the National Park Service delegates
authority for administering National Register listings to the
Indiana Department of Natural Resources (DNR).”
Page 2: “Awareness of Adrian Parsons’ accomplishments
has been fueled by the impressive work and documentation
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of Lee Parsons. The soybean story itself, combined with
Lee’s research, interest and diligent efforts are THE reason
the Parsons’ family farm is now included in the National
Registry.”
Page 6: “Adrian called his property Wa Pe Ke Way Farm
(his own printed stationary spelled it “Wa Pe Ka Way”), the
reputed Indian name for White Lick Creek, which flows
south along the west side of the farm.”
Note 1. The next Parsons reunion is set for Saturday,
June 13, 2015, at the Wa Pa Ke Way Farm (also known as
Virginia Vapor’s place) at 1739 S County Road 625 E, Avon,
Indiana.
Note 2. Concerning soybeans, Lee Parsons has firm
evidence showing that Adrian Parsons began to grow
soybeans in a regular and sustained way starting no later
than 1891. He was not the first person in Indiana to grow
soybeans, but he was the first person to grow them in a
regular and sustained way. Address: Indianapolis, Indiana.
2826. Wilson, R. Trevor. 2015. Soya bean Glycine max
(L.) Merr. genetic resources in Tanzania, 1905-2013 (Open
Access). African J. of Plant Science 9(9):374-84. Sept. [63
ref]
• Summary: “Soya beans, first grown in what is now
Tanzania early in the twentieth century, have always been a
minor crop in area planted and total production. German East
Africa introductions before 1918 were from Japan, China
and Rhodesia. Introductions by the British Trusteeship of
Tanganyika in 1938 and 1939 were from India, South Africa,
the USA and the Far East. Hernon 237 was introduced in
1950 to replace the American variety Dixie. Experiments at
Nachingwea by the Overseas Food Corporation resulted in
development of high-yielding and locally adapted varieties in
the 1950s and 1960s.”
Table 1, “Summary of soya bean genetic resources used
in Tanzania, 1907-2013,” has three columns: Time period,
location, and variety. From 1907-1915 the following were
grown at Amani: USA–unspecified (1909); China–1 variety
Chinese white type (2); Japan (Yokohama)–Natsu-Mame
(white), Shiro Daizu (white), Kuro Teppo (black), Kuro
Mame (black), Ao Mame (white), Gogatsumame (white),
Daizu (white); South Africa–unspecified.
From 1938-1939 at Amani, 64 cultivars USA, India and
South Africa and via Rwanda from “America” and Far East.
In 1950, at Nachingwea, Hernon 237 introduced from
Rhodesia [Zimbabwe] to replace Dixie variety (presumably
USA variety from 1938-1939 imports).
“Smallholder farmers do their own research and
adaptive trials with Zambian material. Some large scale
farmers grow soya as an alternative crop and to supply
protein to the animal feed industry. In spite of oft-expressed
intentions by government to support soya and publication
of a national soya development strategy in 2010, there has
been little increase in area planted and in output. Producers

continue to face problems in seed supply, technical advice
and marketing.” Address: Bartridge Partners, Bartridge
House, Umberleigh, Devon EX37 9AS, UK.
2827. Ogles, C.Z.; Guertal, E.A.; Weaver, D.B. 2016.
Edamame cultivar evaluation in central Alabama. Agronomy
Journal 108(6):2371-78. Nov/Dec. [33 ref]
• Summary: The authors evaluated 11 selected edamame
cultivars of four maturity groups (MGs) for adaptability
and production in central Alabama. These were MG III
(Midori Giant, Chiba Green, Butterbean, Sayamusume,
and BeSweet 2001), MG IV (Gardensoy 42, Mojo Green),
MG V (Mooncake, Lanco, and Gardensoy 51), and MG VI
(Owens). These varieties were planted in replicated plots at
the Plant Breeding Unit in Tallassee, Alabama, in May 2014
and June 2015. “In 2015, Mojo Green, Gardensoy 51, and
Mooncake were the highest yielding cultivars at 13,576,
13,195, and 13,092 kg per ha.” Address: Dep. of Crop, Soil
and Environmental Sciences, 201 Funchess Hall, Auburn,
Alabama 36849.
2828. Yamaguchi, Naoya; Ohnishi, Shizen; Miyoshi,
Tomoaki. 2018. Screening for chilling-tolerant soybeans at
the flowering stage using a seed yield- and maturity-based
evaluation method. Crop Science 57(1):312-20. Jan/Feb. [30
ref. Eng]
• Summary: Six chilling-tolerant (CT) soybean varieties
were selected by focusing on seed yield and early maturity.
These are: Maple Arrow, AC Proteus, Ceresia, Pelvoux,
Silvia, and Mazowia. Five breeding lines were developed
from a cross of the CT varieties Mazowia and Toyoharuka
(TH). All five breeding lines matured earlier than TH and had
yields similar to that of TH under normal conditions in the
field. “The six CT cultivars found in this study will be useful
for chilling tolerance breeding.” Address: 1&3. Hokkaido
Research Organization, Tokachi Agric. Exp. Station, Shinsei,
Memuro-cho, Kasai-gun, Hokkaido 082-0081, Japan.
2829. Roth, Matthew D. 2018. The work of Edgar E.
Hartwig with soybeans. In: Matthew D. Roth. 2018. Magic
Bean: the Rise of Soy in America. Lawrence, Kansas:
University Press of Kansas. xi + 356 p. June. [86 + 1085
endnotes]
• Summary: Matthew Roth, an outstanding researcher and
writer, has some very interesting insights on the work of
Edgar Hartwig:
Pages 162-69: “Rise of the Confederate Cultivars:
Beginning in 1948, Soybean Digest presented a helpful US
map alongside its annual article on recommended soybean
varieties, placing the names of the best-adapted, highestproducing cultivars for each state within that state’s outlines.
The names were densest in the Corn Belt, indicating that
varietal work was most active where soybeans were most
frequently grown. The map itself did not extend west
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beyond Texas. For the most part, there was no overarching
logic in the names listed, as there had not been since the
practice of designating soy cultivars with single proper
names was established in 1907. It was up to the whim of
individual breeders. There was a tendency in the North to
name varieties after Indian tribes and American presidents:
Chippewa, Blackhawk, Ottawa, Wabash, Adams, Madison,
Monroe, Lincoln–as well as Lindarin, a portmanteau of
Lincoln and Mandarin. But there were also names like
Acme, Comet, Harosoy, Ford, Hongkong, Renville, Capital,
Clark, and Kent. Southern soybeans had names as diverse as
Ogden, Dorman, Dortchsoy, Roanoke, JEW 45–based on the
initials of its original cultivator–Bienville, Improved Pelican,
and, CNS.
Beginning in the mid-1950s, however, there were a
smattering of Lee and Jackson soybeans appearing south
of what had been the Missouri Compromise Line. Within
a decade these had been joined by Bragg, Hampton, Hill,
Hood, and Pickett, all unambiguously named after historical
generals of the Confederacy (figure 6.2). Moreover, by this
time, all of the former southern varieties had disappeared
from the maps. The Confederate cultivars dominated
the region, signaling a sea change both in the practice of
soybean breeding and the course of southern agriculture.
The sharecropping system that had so limited the spread of
soybeans in the 1910s had finally fallen away. In the process,
farming became much more of a strictly white pursuit.
The man who began naming soybeans after Confederate
generals was Edgar Hartwig, a Minnesotan who received his
PhD in agronomy from the University of Illinois in 1941.
He then worked at the USDA under William Morse, whom
he would later classify as an ‘agriculturalist’ rather than a
‘soy-bean breeder:’ Morse had developed new varieties by
painstakingly sorting out lineages that self-pollination had
made genetically uniform. Occasionally, he would discover
a genetic cross that occurred naturally in the field. This
approach was productive because of the amazing richness
of the genetic material imported from Asia. To Hartwig,
however, this was not serious breeding. He represented
a new generation that sought to ‘artificially’ breed novel
soybean varieties that embodied desired sets of traits.
“At the University of Illinois in the early 1930s, C.M.
Woodworth had created the first chromosome maps of the
soybean to better understand the genetic underpinnings of,
and linkages between, given traits. When it was established
in 1936, the US Regional Soybean Industrial Products
Laboratory at Urbana likewise included a soybean breeding
program (52). In 1949, the soy germplasm collection,
dedicated to preserving viable seeds of all surviving
introductions, was established in Urbana. It had a southern
counterpart in Stoneville, Mississippi, which Hartwig
supervised beginning in 1951 (53). Guided by extensive
tables of traits, Hartwig and his team developed a method
of ‘backcrossing’ specific genes into new soybean varieties.

This involved crossing two varieties, then breeding one of
the varieties with successive generations of crosses until only
one trait remained from the second variety. The method was
straightforward in principle but particularly challenging in a
self-pollinating plant like the soybean (54).
“In 1948, the southern cultivars on the Soybean Digest
map were mainly developed through observation and
selection. On the coastal plain of South Carolina, John E.
Wannamaker, a farmer and seed dealer who mainly bred
cotton but also had an interest in soybeans, tagged any
plant that looked different or promising. By this method, he
discovered a variant of the Clemson variety that he named
Clemson Non-Shattering, or CNS, because its pods burst less
readily, saving more seed for the harvest. He also developed
several varieties that he named with his own initials: JEW
45 and JEW 46 (55). But the 1948 map also included Ogden,
released in 1943, a harbinger of newer methods. Created
in Urbana through crossing the Tokyo variety with PI
54610, a strain gathered in 1921 in northern China (56), it
was superior to older varieties in its yield of beans and oil,
although its pods were prone to shattering (57). Because of a
cooperative breeding program with agricultural experiment
stations in twelve southern states–the eleven states of the
former Confederacy, as it happened, plus Oklahoma–Ogden
was rapidly tested and subsequently planted throughout the
region as far south as Georgia and Florida. It was a small first
step.
The contributions of Hartwig and his colleagues began
to appear in the early 1950s. Dorman, developed by Hartwig
and Leonard Williams of the University of Missouri, was
released in 1952. Adapted to the heavy clay soils of the
Mississippi Delta, its beans, like that of Ogden, had a high
oil content, but its pods were far less given to shattering.
The first variety developed by Hartwig alone, released in
1953, was Jackson. Its chief advantage, aside from a high
oil content and increased disease resistance, was its height.
A variety’s height typically diminished the farther south it
was planted. Even as far south as the Gulf Coast, however,
Jackson averaged 32-34 inches, the threshold for being
easily harvested with a combine (58), Hartwig would later
list Jackson among the varieties named after Confederate
generals, although upon its release the source of its name was
arguably ambiguous (59). The Lincoln soybean, released a
decade earlier, was the premiere variety in Illinois. Hartwig’s
soybean, well adapted to Georgia and the Gulf States, may
have honored not the Confederate general Stonewall but
rather the famously tall Andrew Jackson, who won glory in
New Orleans and who, as president, removed the Cherokee
people from Georgia. The name of Hartwig’s next release
was less ambiguous.
“Both of Lee’s parental strains were well-known
cultivars, easily available to breeders, that had failed to
live up to their anticipated commercial potential. S-100, a
cross that had occurred naturally between two Manchurian
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varieties, was released as an oilseed variety in Missouri,
but its oil content proved to be rather low, so crushers soon
discouraged farmers from planting it. CNS, the variant of
the Clemson variety discovered by Wannamaker, had also
failed to catch on, but in addition to being nonshattering
it possessed a highly desirable trait: resistance to bacterial
pustule disease. In 1948, Hartwig isolated a third-generation
cross of S-100 and CNS that combined resistance to bacterial
pustule disease with ‘good agronomic qualities.’ After
extensive testing, he handed it over to experiment stations
cooperating with the Soybean Laboratory, which conducted
field tests from 1951 to 1953 in forty different locations. Lee
was released to commercial growers in 1954, a year after
Jackson. Lee was proclaimed as ‘the most shatter-resistant
variety developed to date,’ and in yield of beans and oil it
was superior to Ogden. It was also less likely to lodge–that
is, tip over under the weight of its pods, a trait measured on
a scale from 1 (erect) to 5 (prostrate). Lee was later-maturing
than Dorman or Jackson, making it well suited to the South’s
longer growing season. As with the two earlier varieties,
being tall and straight–the very image of a southern general–
permitted more efficient harvesting with a combine (60).
“After Lee, new varieties named after Confederate
generals rapidly appeared over the following decades:
Hood (1958), Hill (1959), Hampton (1962), Stuart (1962),
Bragg (1963), Hardee (1963), Dare (1965), Pickett (1966),
Davis (1966), Semmes (1966), Ransom (1970), Forrest
(1973), and Tracy (1974) (61). Some cultivars were released
multiple times, with years appended to their names–Lee
68, Pickett 71–as they were updated with new genes for
disease resistance. When he upgraded Forrest, however,
Hartwig worked backward through the name of the KKK
[Ku Klux Clan] Grand Wizard and perpetrator of the Fort
Pillow Massacre: Bedford appeared in 1978 and Nathan in
1982. [Note: Nathan Bedford Forrest was elected the first
Grand Wizard of the Ku Klux Klan, founded in 1865]. The
pedigrees of these cultivars were remarkably similar. Many
had Dorman, Lee, and Jackson as direct forebears, and
many others used Lee’s sister lines. By the early 1970s, this
raised concerns about the genetic uniformity of American
soybeans, potentially vulnerable to being wiped out en masse
by a single disease” (Continued). Address: Philadelphia,
Pennsylvania 19123.
2830. Roth, Matthew D. 2018. The work of Edgar E.
Hartwig with soybeans. In: Matthew D. Roth. 2018. Magic
Bean: the Rise of Soy in America. Lawrence, Kansas:
University Press of Kansas. xi + 356 p. June. [86 + 1085
endnotes]
• Summary: (Continued): “A study released in 1972 by
the National Academy of Sciences pointed out that, of
the soybean introductions from overseas, a small number
showed up disproportionately in the ancestry of current
varieties. These included the introductions that led to Lee:

Clemson, from which CNS was selected, was an ancestor to
68 percent of southern varieties, while a variety called AK
[A.K.], from which S-100 was selected, showed up in the
ancestry of 63 percent. The fact that Lee and Bragg–Jackson
x (S-100 x CNS)–together constituted 58 percent of all
soybean acreage in the [Mississippi] Delta magnified this
effect. Above all, such genetic uniformity was a measure
of Hartwig’s success in isolating desirable traits, then
backcrossing them into varieties already viable in the South
(62).
“Hartwig’s introductions coincided with a dramatic
increase in soybean production in the South. The Mississippi
Delta region was the fastest-growing region for soybeans in
the country. Hartwig attributed this growth, unsurprisingly,
to the improved varieties that he had introduced. While
northern China and Manchuria–occupying roughly the
same latitudes as Illinois–had the most productive oilseed
varieties, the soybeans of southern China were lower in
oil content and better suited for animal forage. Thus the
economically valuable characteristics of northern varieties
had to be painstakingly bred into soybeans adapted to
southern day-lengths. Soybeans also suffered from a wider
variety of diseases in the South, requiring breeders to seek a
large number of disease-resistant genes. Enthusiasm in the
South for soybeans during World War II had in fact faltered
on their susceptibility to disease and insects (63).
“But while these traits undoubtedly enabled the spread
of a soybean industry in the South, there were broad
economic shifts that made the soybean viable as a cash crop
in the 1950s where it had not been in the 1910s. One of these
factors was the geography of demand. Prior to the 1950s, the
Midwest was the strongest market for both the oil, used in
paint and margarine manufacturing, and the meal. During the
postwar period, exports became an increasingly important
factor. All exports to the growing European market went
through New Orleans, which became the largest soybean port
in the nation. This did not necessarily give Delta planters a
huge advantage–as the first leg of transportation remained
the most costly–but it did level the playing field for them.
At the same time, industrial production of meat–especially
of broiler-type chickens, heavy with breast meat–became
significant in the South, creating local demand for the meal.
The origins of the broiler industry were in Delaware in
1923, when a farm woman named Cecile Steele supplied
meat chickens to the burgeoning Jewish community of
New York City (64). In the post-World War II period, with
the pioneering efforts of John Tyson in Arkansas and a
national push in agricultural research to find the Chicken of
Tomorrow, chicken production expanded exponentially and
settled in a ‘broiler belt’ that extended from Arkansas into
Mississippi, northern Alabama, Georgia, and North Carolina
(65). Soy meal was part of the mixed poultry feeds that
Tyson produced himself, and proximity to soybeans traveling
south to the Gulf gave the regional industry a cost advantage,
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which in turn helped foster local growing of soybeans.
“However, the chief value of the soybean lay not only
in newfound demand for soy products but also in the need
to find an alternative for the South’s traditional cash crop:
cotton. Both the region and the federal government had
been battling against surpluses of cotton for decades. In
1931, the average price of cotton was lower than it had
been at almost any time since the end of the Civil War. The
original Agricultural Adjustment Act of 1933 plowed under
enough cotton to raise prices. When the AAA was ruled
unconstitutional, a second AAA in 1938 established a system
of acreage allotments, marketing quotas, price adjustment
and soil conservation payments, and crop-storage loans.
Farmers made the most of their allotments by intensifying
cultivation on the acres where they were permitted. During
the war years, cotton production again soared, even as labor
shortages caused acreage to diminish (66). The allotment
system reappeared whenever cotton stocks reached critical
levels, as in 1950 and, following the Korean War, again
in 1954. Much of the cotton cultivation shifted west,
where larger farms made use of irrigation and mechanical
harvesting. In the Mississippi Delta, where smaller farms
could not as efficiently employ the new methods, cotton
acreage declined from a peak of more than 1.2 million acres
to less than 200,000 in 1960, while acreage in soybeans shot
up (67). The soybean did not displace cotton singlehandedly:
it was generally planted as part of a rotation with small
grains, oats, or winter wheat, with one combine able to
harvest them all (68). But it was the soybean that was the
major cash crop of the rotation, the one that filled the void
left by cotton.
“The advance of the Confederate soybeans signaled
more than the retreat of cotton. It marked the adoption of
mechanized agriculture in the region. Even as productivity
in harvesting cotton increased threefold, soybeans still
represented a substantial savings in labor (69). As a
Louisiana State University bulletin pointed out in 1943, an
acre of cotton required 183.6 hours of labor, whereas an acre
of soybeans required only 9.6 hours (70). This efficiency led
to the decline of sharecropping. Pushed out of their shacks,
as lower demand for their labor coincided with the need
to provide clear paths for machines, sharecroppers moved
first to rural hamlets, staying nearby to provide labor for
the remaining peak periods. Then they migrated to cities
both inside and outside of the region (71). Some managed
to make the transition to independent farming, but these
were disproportionately white. African Americans, poorer
to begin with, suffered from discriminatory practices on the
part of both private and public lenders, notably the Farmers
Home Administration, which systematically shut out black
applicants from government loans. As with whites, the
nonwhites who continued to farm were more likely to own
their land: the proportion of farms fully owned by their
operators rose from 15 percent to 60 percent, similar to the

proportion of farms owned by whites. But African Americans
were on the land in far fewer numbers (72). By 1997, the
number was down to 19,000, less than 1 percent of American
farm operators (73).
“The new varieties reflected these transformations.
Hartwig emphasized the importance of ‘cultural practices’–
that is, the methods of cultivating a crop–in realizing the
value of the new varieties. Fertilizing with lime, potash, and
phosphates was crucial in any but the richest Delta soils.
Resistance to lodging or shattering was important only in
the context of machine harvesting. As Hartwig liked to point
out, shatter-prone soybeans had traditionally made it easier
for ‘Asiatic farmers’ to ‘tramp out the seed’ (74, sic, letter
from Hartwig to Windish, 1981, p. 224). Furthermore, when
other inputs limited the yield of soybeans to 15-20 bushels
per acre, the improved varieties held no advantage. With
more capital-intensive practices, however, a new variety
could yield 45-50 bushels per acre, compared to 28-30 for an
unimproved variety (75). The new varieties were intended as
only one element in a suite of new technologies.
“Hartwig never provided a public explanation for his
practice of naming soybeans after Confederate generals.
He perhaps intended the names to imbue soybeans with
symbolism appealing to the region’s white farmers as he
asked them to abandon King Cotton and adopt northern-style
industrialized agriculture. He transformed the soybean so
that the South might transform itself.” Address: Philadelphia,
Pennsylvania 19123.
2831. Acikgoz, Esvet; Goksoy, A.T.; Wietgrefe, G.; Azun,
A.; Sincik, Mehmet. 2019. Breeding forage soybean
genotypes: yield, characteristics, and selection criteria when
spring seeding and double cropping. Researchgate. Jan. doi:
10.13140/RG.2.2.29626.03521. [27 ref]
• Summary: The tried and tested soybean forage variety
is Laredo, which was introduced into the USA from
Yangping, China in 1914 as PI40658, and first planted here
in 1915. Address: 1-2, 4-5. Dep. of Field Crops, Faculty of
Agriculture, Uludag Univ., 16059 Bursa, Turkey.
2832. Shurtleff, William; Aoyagi, Akiko. comps. 2020.
Friedrich Haberlandt–History of his work with soybeans and
soyfoods (1873-2020): Extensively annotated bibliography
and sourcebook. Lafayette, California: Soyinfo Center. 327
p. Subject/geographical index. Printed 2 March 2020. 28 cm.
[387 ref]
• Summary: This book has been compiled one record at
a time in an attempt to document the history of this very
important and interesting subject. It is also the single most
current and useful source of information on this subject.
Contents: Search engine keywords. Dedication and
acknowledgments. Introduction: Brief chronology / timeline
of Friedrich Haberlandt. About this book. Abbreviations
used in this book. How to make best use of this digital book–
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Three keys. Introducing the Soyinfo Center. Contains 99
photographs and illustrations. Address: Soyinfo Center, P.O.
Box 234, Lafayette, California 94549.
2833. Spots: Soybean varieties. 2020.
• Summary: (a) Soybean seeds with different colored
seeds / seed coats. (b) Whole dry soybeans with yellow and
black seedcoats. (c-e) Yellow soybeans. (f) Black soybeans,
including two in a partly opened pod. (g) A finding aid from
the National Archives in Washington, DC.
2834. SoyaScan Notes. 2020. Chronology of Charles
Christian Georgeson (1851-1931) of Kansas and Alaska.
Compiled by William Shurtleff of Soyinfo Center.
• Summary: 1851 June 26–Born in Denmark on the island of
Langeland.
1872–Emigrated to the USA.
1878–Graduated from Michigan Agricultural College
with a B.Sc. degree.
1878-1880–Associate editor for the Rural New Yorker of
New York City.
1880 fall–Chosen professor of agriculture and
horticulture at the Texas Agricultural and Mechanical
College.
1882–Received an MSc degree from the same College.
1885–Invited to teach in Japan.
1886-1889–From early 1886 to late 1889 he is employed
by the Japanese government for 4 years as Professor of
Agriculture at the Imperial College of Agriculture and
Dendrology at Komaba, near Tokyo, Japan.
1887 Dec. Publishes “Fertilizer Experiments with
Rice,” which is Bulletin of the College of Agriculture, Tokyo
Imperial University No. 1.
1889 fall–He returns to the United States. Very
shortly thereafter he is offered the position of professor of
agriculture in the Kansas Agricultural College at Manhattan,
Kansas.
1890 Jan.–He accepts the offer and remains at the
college for nearly 8 years until Sept. 1897, when the final
dispersion of the old faculty took place at the hands of the
Populist party.
1890 April–He receives a considerable consignment
of seeds directly from Japan for experimental trial in
Kansas. Among these seeds are three varieties of soya beans
(including one later identified as the famous Ito San) and one
or two varieties of adzuki beans.
1890 June 7–Writes his first article, titled “Farm Notes,”
that mentions soya beans in The Industrialist (Manhattan,
Kansas). He reports that he grew both his Japanese and
American (“home-grown”) soybeans. “In all cases we find
that home-grown seed has given us the best stand.”
1890 Dec.–Writes his first article about testing azuki
beans in Kansas.
1893 Jan.–Sent to Europe by the U.S. Secretary of

Agriculture to investigate the thriving dairy industry in
Denmark.
1898 March–Appointed special agent in Charge of the
Alaska agricultural investigations, and at once started for
Sitka, Alaska.
1925 Jan.–Publishes the earliest document seen about
soybeans in Alaska or the cultivation of soybeans in Alaska.
It appears in “Report of the Agronomist in Charge,” Alaska
Agric. Exp. Stations, Annual Report. The soybean varieties
Mandarin and Pekin [Peking] were planted on 15 May 1923
for use as silage.
1927–He retires.
1931 April 1–Dies at his home in Seattle, Washington.
He is nearly 80 years of age.
2835. SoyaScan Notes. 2020. Chronology of the Fouts
family’s work with soybeans in Indiana: Solomon, Taylor,
Noah, and Finis. Compiled by William Shurtleff of Soyinfo
Center.
• Summary: 1896 or 1898–Solomon Fouts (father of
Noah, Finis, and Taylor Fouts) receives two varieties of
soybean seeds, free of charge from the U.S. Department of
Agriculture. He plants these in rows across a cornfield on
his farm near Deer Creek, Carroll County, Indiana. These
were probably the first soybeans grown in Carroll County.
Note: Soybeans were being grown experimentally in Indiana
by 1888, and perhaps as early as 1856. In 1892 they were
first grown at the Purdue Agricultural Experiment Station
(Lafayette, Tippecanoe Co., Indiana; see Plumb 1894).
Solomon’s soybeans attract considerable attention as a
legume that grows upright (erect) and produces abundant
seeds. A lasting impression was made on Taylor Fouts (born
14 Dec. 1880), the youngest of Solomon’s eight living
children.
1902–Taylor Fouts graduates from Purdue University
(which is Indiana’s state agricultural college) with a bachelor
of science degree in agriculture; he was the only member of
the Fouts family to graduate from college. During the early
1900s, several faculty members in the Purdue College of
Agriculture were very interested in soybeans; these included
W.C. Latta, John H. Skinner, Alfred T. Wiancko, and C.O.
Cromer. Taylor was now “convinced that the whole Cornbelt
needed soybeans and would like them for keeps.”
1904 spring–Taylor Fouts collects soybean seed from the
Indiana Experiment Station and “Soybean” Smith–an Indiana
soybean pioneer from Warren County–enough to plant 4
acres, 1 acre each of the Ogema, Ito San, Early Brown and
Hollybrook varieties. Since he planted them incorrectly, only
a few grew, but he saved that seed for another trial in 1905.
Each year he planted more “soys” and by 1907 his varieties
were Ito San and Hollybrook.
1907 Feb.–The first published report of Taylor Fouts’
growing of or experiments with soy beans appears in the
Indiana (Purdue) Agricultural Experiment Station, Bulletin
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No. 117. Titled “Results of cooperative tests of varieties
of corn, wheat, oats, soy beans and cow peas.” by A.T.
Wiancko, it describes variety trials conducted in Indiana
during 1906. One of the three experimenters in northern
Indiana was Taylor Fouts of Camden, Carroll Co. He tested
Ito San, Early Brown, and “Soy Bean 12339.” Since his
yields were significantly lower than those of the other two
growers, they were not included in the averages.
1907 April 2–Solomon Fouts (born 16 Dec. 1826 in
Montgomery Co., Ohio) dies at his home near Deer Creek,
Indiana. He is buried at Deer Creek Cemetery, near Deer
Creek, Carroll County, Indiana.
1907 Oct. 24–Taylor is married to Lillie May Wagoner
(born 4 Nov. 1883) at Flora, Carroll Co., Indiana. Lillie
May was obliged to postpone their wedding day until Taylor
finished threshing his soybeans. “We finally set October 24
as being amply late, but I just finished threshing at noon that
day. We were married at 3 p.m. and were off for the longplanned honeymoon.” Taylor now had 200 bushels of seed
soybeans–a unique possession.
1908 spring–Noah Fouts (born 25 Jan. 1864 in Indiana)
and Finis Fouts (pronounced FAI-nus, born 21 Nov. 1866),
join Taylor for the first time in planting soybeans. “We
ventured drilling soybean with the corn so that our western
lambs, to be purchased in September, would have a more
balanced ration. My two older brothers took readily to this
plan and thereafter grew soybeans as a habit.”
1908 April 1–Nellie M. Pottenger, Finis’ wife, dies in
California at age 35. Finis had gone with her to California to
help with her care, and he suffered a “nervous collapse” after
her death. He was in critical condition for a while, then left
to raise their five children. devastated by her death.
1909 April 21–Pauline Fouts, the first child of Taylor
and Lillie May Fouts is born at their home near Deer Creek.
They would have two more children: Frederic Fouts (born 20
Sept. 1910) and Mary Margaret Fouts (born 26 Dec. 1919).
1909 June–Taylor writes his first article for an
agricultural journal, the Purdue Agriculturist (p. 3-5). Titled
“Opportunities on the farm for the trained man,” it discusses
the many benefits of an agricultural education, but does not
discuss soybeans–or any other crops. He will later write four
more articles in various other ag periodicals.
1910 Sept.–The first “Soybean day” in Indiana is held
at Taylor Fouts’ farm–sponsored by the Purdue agricultural
extension department and the Carroll County agent. “It
proved quite a help in creating interest in the crop. Report of
this demonstration reached Illinois and a few days later in
drove two ‘suckers’–Chas. L. Meharry and Wm. Riegel, all
the way from Tolono.” They soon became close friends and
soybean pioneers in Illinois.
1914–Taylor buys an old pioneer-type elevator at
Camden. It is remodeled and equipped with a recleaning
and grading mill for preparation and storage of the growing
amount of seed beans. “This was perhaps the first soybean

elevator devoted exclusively to the handling and shipping of
soybeans in the U.S.”
1915 Jan.–Taylor writes his first article about soy
beans, titled “Soy beans–A coming crop,” in the Purdue
Agriculturist (p. 9-13). He discusses four advantages of
planting corn and soy beans (especially the Hollybrook
variety) together. Three photographs accompany the article–
including one of “hogging off” soybeans.
1916 fall–A second soybean day is held at the “Fouts
Bros. Farms–more acres, varieties, and experiences, and
more folks to see and talk.” Interest in the new crop is
growing.
1918–”The name Soyland was adopted for the farm
and seemed to fit.” The Fouts brothers soon find themselves
working as seedsmen, selling soybean seeds. For many years
the price had stayed around $2.00 to $2.50 a bushel, but in
1917, because of demand and shortages during World War
I, the price rose to $3.00, climbing to $5.00 in 1918, then
$6-8/bushel in 1919. “At the end of that period we were
offered $10.00 per bushel so we scoured the community for
remnants from seeding and shipped 30 bushels for $300.00.”
1920 Sept. 3–The biggest event in the history of the
soybean in America to date takes place on Taylor Fouts’
farm, Soyland. It’s “The Corn Belt Soy-bean conference,”
organized by W.A. Ostrander, of the soils and crops
department at Purdue University, and A.L. Hodgson, County
Agent at the Carroll County Farm Bureau, in co-operation
with the Fouts brothers, who planted a number of variety
test plots for the occasion; they grew 150 acres designed
for seed and hay, and planted soybeans in over 200 acres
of their corn. One thousand people attend and have a
great time. Taylor demonstrated a “small direct harvesting
machine” for soybean which he apparently developed or
invented. W.E. Riegel wrote of this machine in 1944 as a
forerunner of the combine, first used to harvest soybeans
in 1924 (in Illinois). The combine revolutionized soybean
production in America. Taylor wrote a song about soybeans,
which is sung by a quartet of local growers. Lunch includes
soybean salads and crunchy roasted and salted soybeans–”a
rare treat.” A panoramic photograph is taken showing all
attendees with the Fouts home in the background. Another
photo shows the three Fouts brothers, each wearing a hat,
coat, and tie, standing in front of the “Soyland” barn. The
National Soybean Growers’ Association is formed at this
meeting. Taylor Fouts is elected its first president and W.A.
Ostrander is elected secretary. It is unanimously agreed that a
soy bean field day be held each year as a vital activity of the
association.
1923–A 24-page mail-order seed catalog titled “Soyland
Seeds: Soybeans our specialty” is published by the “Fouts
Brothers” (company name) of Camden, Indiana. It describes
many soybean varieties that are for sale and gives details on
growing and harvesting soybeans. They also sell Michikoff
seed wheat, Victory Oats, Calico Seed Corn, and clover
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seeds. By 1925 they have added Red Star fertilizer to their
product line.
1925 Sept.–Taylor writes an article titled “Putting
soybeans on the hoof,” published in the Proceedings of
the American Soybean Assoc. (p. 123-26). In late 1925
Taylor is one of four members of a committee that draws
up a constitution and by-laws for the reorganized The
National Soybean Growers’ Association, which is renamed
the “American Soybean Association” (ASA). Today it is
considered one of the world’s most powerful agricultural
commodity associations.
1927 Jan. 14–Taylor Fouts is one of the first ten Indiana
Master Farmers honored by Prairie Farmer (Indiana)
magazine. He receives the prestigious Master Farmer award
and a gold medal in a public ceremony.
1927 Nov. 28–Taylor Fouts is elected president of the
ASA for a second time. He is the second person ever elected
to the ASA presidency for two terms; the first was William J.
Morse of the USDA in 1923-24, and 1924-25. Taylor, Noah,
and Finis write a light and witty article titled “Soyland–Fouts
Bros., Camden, Indiana,” published in the Proceedings of the
American Soybean Assoc. (p. 92-97).
1928–The Fouts brothers have sold their seed business,
Soyland Seeds, with its office by the railroad tracks in
Camden, to Roy M. Caldwell and Chester Joyce, who
rename the company Soy Seed Co. Soyland Seeds’ office
had been run by Rufus Fouts (son of Finis) until his untimely
death on 25 July 1926, at age 24 years and 8 months.
1929 March 5–Taylor Fouts home (built by his father,
Solomon, in about 1876-1877) burns to the ground. In 1930
Taylor and a hired man finish building a new house on the
foundation of the old one.
1938 Feb. 24–Noah Fouts dies in Dallas, Texas, as he is
returning home from a trip to California.
1943 April 3–Finis Fouts dies in Logansport, Cass Co.
1944 Sept.–Taylor writes “Soyland saga,” published
in Soybean Digest (p. 15-16). This is the single best history
of the Fouts brothers’ pioneering work with soybeans. It
contains two good photographs and the lyrics to the song he
wrote about soybeans in 1920.
1950 Aug. 29–Taylor Fouts is honored at the 30th annual
convention of the American Soybean Association, where
he is named an honorary life member and presented a goldplated medallion for his contribution to the soybean industry.
ASA’s first honorary life members were chosen in Sept. 1946
and 2-3 were named each year.
1952 Dec. 11–Taylor Fouts dies at his home near Deer
Creek, Carroll Co., Indiana. He had grown soybeans on his
farm for 49 consecutive years–longer than any other farmer
in America.
As of Oct. 1999 his son-in-law, Leo Bowman, continues
that tradition; soybeans are still being grown each year on
that farm.
As of Oct. 2012, soybeans are still being grown each

year on that farm, as part of a corn and soybean rotation.
The family farm is still a Hoosier Homestead, having been
owned by the same family for 100 years or more. Taylor’s
granddaughter, Mara Hendress, still lives in the house once
once owned by Tarlor. Dave Minich, the farmer who grows
the soybeans, has been recognized for his excellence as a
farmer both in Indiana and nationally.
2836. SoyaScan Notes. 2020. Chronology of green vegetable
soybeans and edamamé (incl. maodou) worldwide–A.D.
1275 to 1939. Part I. Compiled by William Shurtleff of
Soyinfo Center.
• Summary: First a few basic definitions: (1) “Vegetable-type
soybeans” refers to certain large-seeded soybean varieties
developed for use as a vegetable crop. (2) “Green vegetable
soybeans” refers to vegetable-type soybeans harvested at
the green stage for use as a vegetable. The beans can be
cooked and served in or out of the pods. (3) “Edamamé” is
the Japanese term for green vegetable soybeans cooked and
served in the pods, often as a snack–like peanuts in the shell.
The green beans are popped out of the pods directly into the
mouth of the person eating them.
Before 7th century BC–The Shijing (Book of Odes)
is China’s earliest classic and the earliest document seen
worldwide that mentions the soybean, which it calls shu.
It does not mention green vegetable soybeans. Zheng
Xuan (Wade-Giles: Chêng Hsüan), the most important
commentator of the 2nd century AD, confirms that shu refers
to the soybean and that soybean leaves, called huo, can be
pickled–presumably when green, then presumably eaten.
AD 100–The term Sheng dadou [Chinese characters:
raw / fresh + large + bean] appears in both Shennong bencao
jing (Classical pharmacopoeia of Shen Nung) and later
(about AD 450-500) in the Mingyi bielu (A critical record
of famous doctors. A materia medica). However a careful
analysis of the context by a Chinese scholar who is an expert
in the history of Chinese foods and of soybeans (H.T. Huang,
PhD) indicates that this term refers to raw soybeans rather
than fresh green soybeans. Therefore, surprisingly, we know
of no early reference to green vegetable soybeans in China.
1275 July 26–The word “edamamé” first appears in
Japan when the well-known Buddhist saint Nichiren Shônin
writes a note thanking a parishioner for the edamamé he left
at the temple. In: In: Nichiren Shonin Gosho Zenshu (The
Collected Writings of Saint Nichiren).
1406–The Ming dynasty famine herbal titled Jihuang
bencao, by Zhu Xiao is the earliest Chinese document
seen that describes: (1) eating the tender leaves of soybean
seedlings (doumiao); (2) eating the whole pods of young
soybeans, (3) eating green vegetable soybeans; (4) or
grinding the green beans for use with flour. The last three
uses are recommended for times of famine only.
1620–Maodou (Chinese characters: hairy + bean)
are first mentioned in the Runan pushi [An account of the
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vegetable gardens at Runan], by Zhou Wenhua. “Maodou
has green, hairy pods. It is also called qingdou (‘green
beans).’ It is mentioned in the Bencao [materia medica]
literature [we are not told which book], which states that it
has a sweet flavor, is neutral, and nontoxic. It can be used
medicinally mainly to ‘kill bad / evil chi.’ It stops bodily
pain, eliminates water [reduces edema], dispels heat in the
stomach, reduces bad blood, and is an antidote to poisonous
drugs... Boil the beans in the pods until done, then remove
the beans from the pods and eat them. The flavor will be
sweet and fresh. Or you can remove the beans from the pods
before cooking, then cook the beans in lightly salted water.
Or the beans can be placed on a metal screen over a charcoal
fire to roast or dry them... They can be served with tea or
fruits, as a snack.” This is also the earliest document seen
that gives medicinal uses for green vegetable soybeans.
1855 April 12–T.V. Peticolas of Mount Carmel, Ohio,
is the first Westerner to mention green vegetable soybeans.
In an article on soybeans in the Country Gentleman (p. 12)
he writes: “They are inconvenient to use green, being so
difficult to hull.”
1856–Only a year later, at least two Americans have
apparently figured out how to shell them with ease, and to
enjoy them. Thomas Maslin of Virginia writes: “They are
fine for table use, either green or dry...” Abram Weaver
of Bloomfield, Iowa, praises them in the Report of the
Commissioner of Patents, Agriculture (p. 256-57). “I had
some of them cooked, while green, at their largest size, and
found them delicious.”
1890 Dec.–The first large-seeded vegetable-type
soybean variety arrives in America. Named Edamame, it was
introduced from Japan by Charles C. Georgeson, who had
been a professor of agriculture in Japan. Other early largeseeded varieties included Easycook (introduced in 1894
from Shandong Province, China) and Hahto (1915, from
Wakamatsu, Japan).
1915 Jan.–William J. Morse (of USDA’s Office of
Forage Crop Investigations), the man most responsible for
introducing green vegetable soybeans and vegetable type
soybeans to the United States, mentions them for the first
time in a USDA special publication titled “Soy beans in the
cotton belt”: “The green bean when three-fourths to full
grown has been found to compare favorably with the butter
or Lima bean.”
1917–During World War I, USDA researchers conduct
cooking tests on many soybean varieties in search of
an inexpensive source of protein that lacks the typical
unpleasant beany flavor and will cook quickly. Only two
such varieties are found–Hahto and Easy Cook; both
are large-seeded. Some progress is made in convincing
Americans to eat these varieties–but only as whole dry
soybeans.
1923 March–The Soybean, by Charles V. Piper and
William J. Morse, published by McGraw-Hill (329 p.), is

the first major book written about this plant in the United
States. It contains a long section titled “Immature or Green
Soybeans” (p. 221-22) that includes a description, nutritional
analysis, recipe ideas. It also includes the first photograph
in a U.S. publication of green vegetable soybeans, showing
many cooked, open pods on a white plate. The caption reads:
“Seeds and pods of the Hahto variety of soybeans, the seeds
being especially valuable as a green vegetable.” Between
1915 and 1929 Morse mentioned green vegetable soybeans
in more than 20 publications.
1929-32–During the USDA sponsored Dorsett-Morse
Expedition to East Asia, William J. Morse (now a soybean
expert) and P.H. Dorsett were surprised to learn that: (1)
Soybeans are widely “used as a green vegetable” or as “green
vegetable beans,” served in the pods. (2) The seeds for these
soybean varieties are sold by horticultural seed companies,
are listed with the garden beans in their seed catalogs, and
are larger and sweeter than regular soybeans. On 24 April
1929, while in Tokyo, Dorsett made the first edamamé
purchases, seven varieties with “Edamame” in the varietal
name from T. Sakata & Co. They eventually collected more
than 100 varieties of large-seeded vegetable-type soybeans
(other suppliers included Yamato Seed Co. in Tokyo) and
had them grown for a year at USDA’s Arlington Farm in
Virginia. (3) Edamamé account for less than 1% (actually
0.8%) of all the soybeans used in Japan. (4) Green soybeans
are salt-pickled in the pod in Hokkaido, the northernmost
main island. (5) The soybean seeds are planted at intervals of
several weeks in the same field, then, when ready, the plants
are uprooted and sold in bundles. On 15 July 1929 Morse
wrote: “Saw many plantings of soybeans from just coming
up to ready to pull for market. It is extremely interesting
to note how they are planted for succession. We saw many
plantings of beans ready for pulling for market with rows
interplanted as seedlings or transplants just coming into
bloom.” Near Tokyo, three crops of vegetable soybeans are
grown during the season–early, medium and late season.
The 8,000-page typewritten report is interspersed with many
photos of green vegetable soybeans at various stages from
the farm to the table.
1929 July 20–A letter from William Morse in Tokyo is
read before the attendees at the Tenth Annual Meeting of the
American Soybean Association in Guelph, Ontario, Canada,
and later published in the Proceedings of the American
Soybean Assoc. (Vol. 2., p. 50-52). It is the first publication
in which Morse describes his many new discoveries
concerning vegetable soybeans.
1931 Jan. 3–Morse writes in his log in Tokyo: “At one
of the department stores, in the vegetable market section,
we found small bundles of soybean sprouts and also
some bundles of green vegetable soybean plants.” This is
the earliest document seen that contains the term “green
vegetable soybean(s).”
1934–Vegetable-type soybean varieties that yielded
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well at Arlington Farm are sent to many state agricultural
experiment stations for further trials. In addition, extensive
investigations of the cooking qualities and composition of
the green shelled and dry edible soybeans are conducted at
various departments of home economics. The green beans
are found to be one of the most nutritious vegetables ever
analyzed.
1935 Dec.–Dr. John Harvey Kellogg of Battle Creek,
Michigan, is the first person on record to can green vegetable
soybeans, or to consider harvesting them mechanically. In
a letter dated Dec. 9 he writes to William Morse at USDA.
“We have been doing some experimenting this year with
growing and canning shell soy beans. I am having a couple
of cans sent you so you can see what our product is like. We
think it is very fine. The few thousand cans we put up went
off like hot cakes... One of the difficulties in the way of the
soy shell bean business is the expense of picking from the
vines and shelling the pods. Do you know of any machinery
that is used for either of these purposes?”
1935 Aug.–Rokusun, the first vegetable-type soybean
is mentioned in a U.S. publication–followed in March 1936
by Bansei, and Chusei. These soybeans are now publicly
available in the U.S.
1936 April–A 2-page leaflet titled “Soybean
introductions named in January 1936” is published by the
USDA, Bureau of Plant Industry, Div. of Forage Crops
and Diseases. It is the first official publication in which
varietal names are given to the new vegetable type soybeans
introduced by Dorsett and Morse from Japan and tested at
USDA’s Arlington Farm. Twenty varieties suitable for use
as a “green vegetable” are listed, together with their seed
color, days to maturity, and region of the USA best suited for
production. This is the earliest English-language document
seen that mentions the following vegetable-type varieties–all
with Japanese names: Chame, Fuji, Goku, Hakote, Higan,
Hiro, Hokkaido, Jogun, Kanro (in USA), Kura, Nanda,
Osaya, Sato, Shiro, Sousei, Suru, Toku, and Waseda. It
is also the earliest document seen in which soybeans are
classified by use as “green vegetable” or “dry edible bean” or
both.
1936 July–Green Shelled Soy Beans (canned) are first
sold in the USA by Dr. John Harvey Kellogg’s Battle Creek
Food Co. in Battle Creek, Michigan. This is the earliest
known commercial green vegetable soybean product in the
USA.
1936 Oct. 30–A long article titled “Canning green soy
beans,” by Corinne Loskowske, appears in the Herald,
published by the students of Henry Ford’s Edison Institute.
They have mechanized the canning process. They canned
and sold 500 cans in 1935 and 1,000 cans in 1936. Similar
canned green soybean products soon follow: 1939–Mother’s
Choice Brand Green Vegetable Soybeans (Canned), by the
Fox Valley Canning Co. of Hortonville, Wisconsin.
1939 March–”Eighteen Varieties of Edible Soybeans,”

by J.W. Lloyd and W.L. Burlison is published at the
University of Illinois Agricultural Experiment Station,
Bulletin No. 453. The 58-page report is the most detailed
and interesting to date, being based in part on comments
received from 1935 to 1938 from more than 685 home
gardeners, market gardeners, and canners in Illinois. The
university offered to send free seed and growing instructions
to any gardener who would test the green soybeans and
submit frank comments in writing. The new way of growing
and eating soybeans got rave reviews. For example: “Fresh
soybeans had a satisfying flavor... They were delicious...
We like them better than peas or beans... I served soybeans
to all guests this summer and most everyone liked them...
Everyone who tried them said they were splendid... We have
never eaten beans as good... The beans were delicious to eat
and were universally liked by my family and guests. In fact it
took persuasion to leave any for seed.”
During the 1930s William Morse and the University of
Illinois took the lead in popularizing both green-vegetable
soybeans and vegetable-type soybeans in the USA.
Continued. Address: Lafayette, California. Phone: 925-2832991.
2837. SoyaScan Notes. 2020. Chronology of green vegetable
soybeans and edamamé (incl. maodou) worldwide–1940
to 2001. Part II. Compiled by William Shurtleff of Soyinfo
Center.
• Summary: Continued: 1940 Dec.–Vegetable-type soybeans
(Bansei and Jogun) are first offered for sale in the USA, by
Strayer Seed Farms of Hudson, Iowa (Ad in Soybean Digest,
p. 12).
1941-1945–During World War II, green vegetable
soybeans are grown in Victory Gardens in the Midwest and
at least six new canned products are introduced. By 1945
some 44 large-seeded vegetable-type soybean varieties have
been named and released in the USA.
1944 Sept.–The first English-language advertisement
for green vegetable soybeans appears in Soybean Digest (p.
61). Titled “Meet the vegetable cow,” it is a full-page, blackand-white ad run by Dr. Harry Miller of the International
Nutrition Laboratory, and a former student of Dr. John
Harvey Kellogg. It shows the head of a cow made entirely
from soybeans. The horns, forelock, parts surrounding the
eyes, nostrils, and mouth are made of soybeans in their
[green] pods.
1946–The Japanese government (Norinsho or Ministry
of Agriculture, Forestry, and Fisheries) starts keeping
statistics on domestic edamame area, production (weight
including pods), and yield. In 1946 these figures were about
7,000 ha and 30,000 metric tons (tonnes). Yields peaked in
1969 at almost 10 tonnes/ha. In about 1982 both area (14,000
ha) and production (122,000 tonnes) peaked, then began a
very slow decline as imports rose dramatically (Lumpkin &
Konovsky 1991, p. 123).
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1950s early–Varietal improvement of vegetable-type
soybeans starts in Taiwan.
In the United States, the period from 1935 to 1947 saw
the first wave of interest in green vegetable soybeans and
vegetable-type soybeans. But after World War II, interest
almost disappeared. A second and even larger wave of
interest began in the late 1960s and has continued to grow.
1966 July–Mr. Noritoshi Kanai, President of Mutual
Trading Co. (MTC, Los Angeles, California), imports the
first edamame and the first frozen edamame to the United
States. They are imported from Japan and sold under
Mutual’s Miyako brand to local restaurants. Initially only
two cases of 30 x 10.5 oz bags/case are imported as a trial.
The company next imports frozen edamame on 1 July 1970;
during 1970 MTC imports 70 cases from Japan and again
sells them to restaurants (Personal communication with
Atsuko Kanai of MTC, June 2001).
1972–Taiwan exports 472 tonnes of green vegetable
soybeans, yet total area and production of these soybeans are
negligible. By 1989 that figure had jumped 77-fold to 34,821
tonnes, with Japan buying 99% of the exports in frozen
form. Japan’s total consumption that year was about 160,000
tonnes–by far the largest in the world.
1980 Sept.–The sushi “boom” in California begins when
the very popular TV miniseries and epic drama Shogun,
based on the novel by James Clavell, created a great interest
in traditional Japanese culture among Americans. With the
sushi, they drank Japanese beer and saké. In America, beer is
usually served with peanuts. But, true to tradition, Japanese
restaurants served edamamé, free of charge, with the beer.
Atsuko Kanai of Mutual Trading Co. recalls: “It was a mass
sampling of the edamamé without people having ordered it!
So the success of sushi, Japanese beers, Japanese saké, and
edamamé, are all tied in together.”
1982 April–Researchers at AVRDC in Taiwan
[Shanmugasundaram et al.] publish their first two
investigations on “immature green soybeans.”
1982–Rodale Research Center in Kutztown,
Pennsylvania, publishes as excellent 25-page report titled
“Fresh green soybeans: Analysis of field performance and
sensory qualities,” based on two years of research [May
1980 to Dec. 1981]. It identifies eight varieties found to be
exceptional in both field and sensory qualities and gives
the address of the seed company from which each can be
purchased. Rodale Press (publisher of Organic Gardening &
Farming magazine) also did pioneering work in introducing
green vegetable soybeans to Americans, with at least 23
articles or books on the subject between 1962 and the
present.
1985–AVRDC in Taiwan starts research on mechanical
harvesting of vegetable soybeans.
1987–Reiko Weston, a Japanese woman who owns FujiYa, a Japanese restaurant in Minneapolis, Minnesota, decides
she wants to try growing edamame in Minnesota rather than

paying more for an imported product. The same business
savvy that earned her the titles of U.S. and Minnesota
‘Businesswoman of the Year’ sparked research in 1987 by
Jim Lambert of the Jameson-Williams Company into the
viability of raising this new crop. Unfortunately, Weston died
shortly before the first year’s crop was harvested.” JamesonWilliams steadily increases their production of edamame
from 7,000 pounds in 1988 to the 350,000 pounds in 1990.
In Nov. 1990 Lambert describes Jameson-Williams as “the
only commercial producer of edamame in the U.S.” He has
experimented with hundreds of edamame varieties.
1991 June–Yamato Flight Kitchen of Burlingame,
California, starts serving edamame on Japan Airlines flights
from San Francisco to Japan.
1991 Aug. 5–An article in the St. Paul Pioneer Press
(Minnesota) states that Jameson-Williams’ company
name has been changed to Minnesota Edamame Co. The
Nishimoto Trading Co. of Tokyo likes the taste and look of
these green soybeans so much that they decided last week
to place more than $100,000 worth of their bagging and
packaging equipment in the Minnesota Edamame plant. In
September, Minnesota Edamame will start using Nishimoto’s
equipment to ship 1 million pounds of partially processed
immature soybeans to Japan. That’s a big jump from the
7,000 pounds shipped in 1988. Minnesota Edamame has
contracts to supply Nishimoto with 3 million pounds of the
soybeans from the 1992 Minnesota crop, 6 million pounds in
1993 and 15 million pounds by 1996. Unfortunately, quality
problems in Minnesota prevented these rosy predictions from
coming true.
1991 June–Yamato Flight Kitchen starts serving
edamame on United Airlines flights from San Francisco to
Japan.
1991 April 29 to May 2–The first international workshop
/ symposium on green vegetable soybeans is held at Kenting,
Taiwan. The excellent proceedings, titled Vegetable Soybean:
Research Needs for Production and Quality Improvement,
were edited by S. Shanmugasundaram of the Asian Vegetable
Research and Development Center (AVRDC) in Shanhua,
Tainan, Taiwan. These are the first English-language
proceedings and the first English-language book devoted to
green vegetable soybeans. AVRDC has become a leader in
research on green vegetable soybeans in Asia–in part because
this crop has now become Taiwan’s leading agricultural
export, with most of the sales going to Japan.
In these proceedings is an especially interesting paper
titled “A critical analysis of vegetable soybean production,
demand, and research in Japan,” by Thomas A. Lumpkin
and John Konovsky of Washington state; it contains
extensive new information on the history of edamame
plus a superb bibliography of 187 references. In about
1986 Lumpkin founded the East Asian Crop Development
Program at Washington State University (WSU), in Pullman,
Washington. In the summer of 1989 he first grew a trial
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crop of edamame (20 varieties); this was reported in a 1989
publication. By 1991 he is full-time head of a team of 12
people in this program, all of whom except himself are
working part-time, developing East Asian plants–including
edamamé–to be grown in Washington state. Lumpkin is
interested (among other things) in documenting the history
of various East Asian crops. He has collected about 400
varieties of edamamé; the germplasm is maintained at
Pullman.
1994 April–The first bibliography devoted to green
vegetable soybeans, with 489 references, compiled by
Shurtleff and Aoyagi, is published by Soyfoods Center in
Lafayette, California.
1994 May 27–Tak Kimura (“Mr. Edamamé”), a food
broker from Concord, California, introduces Eda Mame,
America’s first refrigerated, ready-to-eat edamamé–first sold
at Whole Foods Market in Berkeley, California. 8 ounces
of precooked, lightly salted green soybeans are packed in a
plastic tray with a clear film lid by Yamato Flight Kitchen
of Burlingame, California. In Oct. 1994 the first local
supermarket to carry Tak’s product was Mollie Stone’s, an
upscale supermarket with six stores in the San Francisco
Bay Area. In Feb. 1998 Safeway supermarkets in Northern
California become the first large supermarket chain to carry
this product, again with Tak Kimura as the broker. By Jan.
2000 this edamamé product was served on United Airlines.
Wholesale sales grew from $18,000 in 1994 to more than
$540,000 in 1998. In 1998 the market for edamame in the
USA (especially on the West Coast) exploded!
1994 July 1–Minnesota Edamame is renamed SunRich
Foods. Their 1994 edamame crop is a record 750,000 lb–but
still not enough to meet demand.
Other important “firsts” among commercial products
after 1990: 1995 Jan.–Sweet Beans (SunRich Inc.,
Minnesota). 1996 Jan.–Freshlike Baby Broccoli Blend (with
40% green soybeans; Dean Foods Vegetable Co.). 1996
Dec.–Frozen Organic Sweet Beans (Sno Pac Foods, Inc.).
1997 June–Birds Eye Baby Broccoli Blend (Dean Foods
Vegetable Co.). 1997 Sept.–Trader Joe’s Edamame (frozen
in the pods, imported from China by Seaside Farms). 1998
Feb.–Cold Mountain Eda-Mame (Mutual Trading Co., Inc.,
frozen). 1999 April–Edamame–Blanched Soybeans (retail
or foodservice; Seapoint Farms, formerly Seaside Farms).
1999 Aug.–Melissa’s Soybeans (Edamame) (Melissa’s World
Variety Produce). 1999 Oct.–Edamamé (Frieda’s, Inc.).
2000 May–Freeze-Dried Green Soybeans in Salsa, Indian
Spice, and Sweet & Sour flavors (Eat Your Heart Out, New
York; the first freeze-dried and the first flavored or spicy
edamame).
In 1999 at least 8 new edamame products were
introduced, followed by 9 in the year 2000, and 5 more by
May 2001.
2001–The U.S. company with the most innovative
and extensive line of edamame products, the best and most

colorful graphics (labels and ads), and the most extensive
advertising, is Seapoint Farms of Huntington Beach,
California, founded in 1997 by soyfoods pioneer Kevin
Cross.
2001 July–At least 70% of the green vegetable soybeans
consumed in the USA are imported, mainly from China
or Taiwan. The two main U.S. growers are SunRich in
Minnesota and Cascadian Farms in Washington state.
Address: Lafayette, California. Phone: 925-283-2991.
2838. SoyaScan Notes. 2020. Chronology of Charles
Ambrose Zavitz (1863-1942) of Ontario Agricultural
College, Guelph, Ontario, Canada. Compiled by William
Shurtleff of Soyinfo Center.
• Summary: 1863 Aug. 25–Born at Locust Grove Farm,
Coldstream village, Lobo Township, Middlesex County,
Ontario, Canada, the fourth and youngest child (and third
son) of Daniel Zavitz and Susan Webster Vail. The family
were devout Quakers and Charles was a leading figure in
Canadian Quakerism. Primary and secondary education:
Middlesex Country School System, then Strathroy Collegiate
Institute (a high school from which he obtained his second
class teacher’s certificate).
1884–Enters the Ontario Agricultural College (OAC).
1886–The first cooperative experiment starts (and with
it starts the pioneering Experimental Union), with twelve
farmers participating. In the following year the number
increased to sixty, and in the next year to ninety. This number
has gradually increased until at by 1913 more than 5,000
Ontario farmers were conducting experiments on their own
farms. These coöperative experiments are all conducted
with material and according to instructions, furnished by the
college through the medium of the Ontario Agricultural and
Experimental Union.
1888 Oct. 1–Graduates with a Bachelor of Science in
Agriculture degree from OAC. Although OAC opened in
1874, he was a member of the first class (of five) to graduate
with a degree from the four-year course.
1890 June 3–He and Rebecca Elizabeth Wilson are
married at Isaac Wilson’s residence in Bloomfield, Ontario.
1893–Placed in charge of the experimental work at OAC
when Prof. Shaw resigns.
1893–Receives five soybean varieties from Dr.
C. Georgeson, professor of agriculture in the Kansas
Agricultural College at Manhattan, Kansas. Dr. Georgeson
had received the seeds from Japan three years earlier (April
1890).
1893–Zavitz cultivates the first soybeans in Canada at
the Experimental Farm, OAC, Guelph.
1894–Son, Raymond Wilson Zavitz, born.
1900–Presents the first report on soy beans to appear in
the Ontario Agricultural and Experimental Union, Annual
Report (See vol. 21, p. 9, 16, 31-32, for the year 1899. “Cooperative experiments in agriculture”).
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1902–Starts cross-fertilization of plants to concentrate
desirable characteristics.
1904–First head, Department of Field Husbandry, OAC.
1904–A driving force in forming the Canadian Seed
Growers’ Association.
1908 July–Presents his first paper to the American
Society of Agronomy at the annual meeting in Ithaca, New
York. Titled “The relation between the size of seed and the
yield of plants of farm crops,” it is published in 1910 in
volume 1 of the society’s proceedings.
1910–Elected 2nd vice-president of the American
Society of Agronomy and in 1911 he moved up to first vicepresident.
1912 Nov.–Presents his second paper to the American
Society of Agronomy at the annual meeting in Atlanta,
Georgia. Titled “Care and management of land used for
experiments with farm crops,” it is published in 1913 in
volume 4 of the society’s proceedings.
1913–Buys a house at Poplar Hill, near Coldstream,
Middlesex Co., then rents it out for the next 14 years.
1914–He designs and has built the Field Husbandry
Building (now known as Zavitz Hall) on the OAC campus; it
opens in 1914.
1914–Announces that he is developing O.A.C. 81, a new
Canadian soybean variety, and gives yield statistics; this is
the first named or numbered soybean variety ever developed
in Canada.
1914–Appointed Acting President of the OAC, a
position he holds until 1915, when President Creelman
returns from abroad.
1916–The University of Toronto confers on Charles
Zavitz the degree of Doctor of Science (honorary) in
recognition of his achievements in Field Husbandry.
1919–Announces that he is developing O.A.C. 111,
his second new Canadian soybean variety, and gives yield
statistics.
1920–50,000 hybrid plants evaluated annually at OAC.
1922–Announces that he is developing O.A.C. 211,
his third new Canadian soybean variety, and gives yield
statistics.
1924–Increased value of crops developed at OAC
estimated at $161 million.
1925–Registers and releases the soybean variety O.A.C.
211, the first variety to be officially registered and released in
Canada. 1925–Selected as a fellow of the American Society
of Agronomy. Fellowship is the highest honor a member can
receive, and Charles was the first Canadian fellow of the
society.
1927 June–Zavitz, the much respected Head of the
Department of Field Husbandry, who has served OAC with
distinction for 39 years, retires at the end of the college
year because of poor health, and moves to Poplar Hill,
Middlesex County, Ontario. Near his house at Poplar Hill
are the Quaker Meeting House at Coldstream (1 mile to

the northeast), and the homes of his two brothers (Sam and
Edgar) and of many cousins, nephews, and nieces. Prof. W.J.
Squirrell succeeds him as head of the department.
1931–Appointed Chairman, Canadian Friends’ Service
Committee (a Quaker enterprise).
1932–Publishes Spiritual Life: Personal Thoughts,
a booklet (15 leaves, hardcover), containing his personal
thoughts and beliefs on spiritual themes.
1935–Receives Doctor of Laws in honoris causa
(honorary degree) from University of Western Ontario.
1942 March 17–Charles dies in his home at Poplar
Hill, Ontario, Canada, and is buried at the Friends Burying
Ground, Coldstream, Ontario.
1974 Nov. 17–Inducted into the Canadian Agricultural
Hall of Fame.
1984–Inducted into the Ontario Agricultural Hall of
Fame.
1993 Oct. 6–Honored by the Ontario Soybean
Marketing Board on the 100th anniversary of the cultivation
of soybeans in Canada.
1999 June 11–On the 125th anniversary of the Ontario
Agricultural College, Zavitz is honored by the University of
Guelph with an honorary Doctor of Science degree, awarded
posthumously.
2839. SoyaScan Notes. 2020. The development of
conventions and systems for naming soybean varieties in the
United States (Overview). Compiled by William Shurtleff of
Soyinfo Center.
• Summary: (1) Japanese varietal names imported to
USA: In 1891 the first two soybeans with varietal names
appear in the United States. They are Eda Mame and
Yamagata Cha-daidzu, both imported from Japan by Prof.
Charles Georgeson of Kansas State Univ. He apparently
left the Japanese varietal names unchanged. Other early
varieties which apparently kept their Japanese names were:
Kiyusuke daizu (1890-1892), Asahi (1901), Bakajiro (1902),
Rokugatsu (1902), Yoshioka (1902), Hahto (1918).
(2) Varieties named in the USA by maturity and color:
In 1894 the first three varieties were named in the USA.
The form of the two-word name was maturity plus color:
Medium Black, Medium Green, and Early White.
(3) Three-word names introduced: In 1896 the first
three-word name was introduced: Extra Early Dwarf. It was
also the first name to include the size of the plant (“Dwarf”).
In 1897 three more three-word names appeared, each
specifying the maturity more precisely: Medium Early Black,
Medium Early Green, Medium Late Black.
(4) Single-word names introduced: Black (1900), Yellow
(1900), Mammoth (1902), Green (1904).
(5) Japanese names given by American soybean
workers: By 1902 Ito San was named by Mr. E.E. Evans,
a soybean breeder in West Branch, Michigan, in honor of
Marquis Ito, the Japanese statesman. “San” is an honorific
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suffix in Japanese. So “Ito San” means “the honorable Mr.
Ito.”
(6) American place names become part of variety names:
In 1903 Wisconsin Black was introduced. It was followed
by Ogemaw (1904, a county in Michigan where E.E. Evans
lived and bred soybeans), Amherst (Massachusetts, 1907),
Manhattan (Kansas, 1907), Arlington (Virginia, 1910),
Auburn (1910), Columbia (1910), Virginia (1915), etc.
(7) The names of American and European soybean
workers used in variety names: In 1907 the variety
Haberlandt is named after the first Friedrich J. Haberlandt
of Vienna, Austria, the first Westerner to conduct largescale soybean trials or to write a book about soybeans. Also
in 1907 the variety Meyer is named after Frank N. Meyer
(1875-1918), an early USDA plant explorer in Asia who
sent back hundreds of soybean varieties. Also in 1907 the
variety Nuttall is named after Thomas Nuttall of the Botanic
Garden, Cambridge, Massachusetts. He cultivated soybeans
is the summer of 1829 and wrote an early article about
them in Oct. 1929. Also in 1907 the variety Baird is named
for Reverend W.M. Baird, a missionary, who secured the
seeds in Korea, and had them sent to the USA. Also: Wilson
(1909), Brooks (1909), Morse (1909), Hansen (1910),
Fairchild (1910), Nielsen (1910).
(8) Fanciful American names: Hollybrook (1906),
Buckshot (1907), Butterball (1907), Cloud (1909), Hope
(1909), Acme (1910).
(9) Numbers are included in soybean variety names–
usually at the end: Ohio 9035 (1914), O.A.C. 81 (1914),
Wilson-Five (1918), O.A.C. 211 (1922).

and what was the name of each?
(3) When, where, and by whom were soybeans first
cultivated in Quebec? When and from where did Leonard
S. Klinck get the soybeans he cultivated? When did he first
cultivate them?
(4) When and where were soybeans first grown in
Quebec (probably at Macdonald College). The Quebec No.
92 was originated by selection by Dr. L.S. Klinck, when
in charge of the agronomy work at Macdonald College,
Quebec.
(5) What were the various early names of soy sauce in
Canadian French and English?

An asterisk (*) at the end of the record means that SOYINFO
CENTER does not own that document. A plus after eng
(eng+) means that SOYINFO CENTER has done a partial
or complete translation into English of that document. An
asterisk in a listing of number of references [23* ref] means
that most of these references are not about soybeans or
soyfoods.

2840. SoyaScan Questions. 2020. Questions about the history
of soybeans and soyfoods in Canada. Further research
needed. Compiled by William Shurtleff of Soyinfo Center.
• Summary: (1) Try to find out when and from whom Mr.
Bruce (of John A. Bruce & Co.) in Hamilton, Ontario,
obtained the soja beans which he sent in 1881 to Canada’s
Central Experimental Farm at Ottawa. Which library in
Canada or the USA has the best collection of John A. Bruce
& Co.’s seed catalogs? Look at these starting in the year
1881, going backward, then forward to see if the company
ever sold soybeans in its seed catalog. Has a history of this
seed company or of its founders ever been written? Is there
an archival collection anywhere for this seed company?
Has anyone written a genealogy of this branch of the Bruce
family which includes its founders?
(2) What was the relationship between the company in
Toronto that made Sunsoy (Soy Bean (Sunsoy) Products Ltd.
Renamed Sunsoy Products Ltd. in about 1939) and Victory
Mills Ltd.? Both were subsidiaries of Canadian Breweries
Ltd. When, why and by whom was Soy Bean Products Ltd.
founded? What kind of a company was it–a soybean crushing
company? A maker of whole (full-fat) soy flour? Did it
import any soybeans or soyfoods? What products did it make
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SUBJECT/GEOGRAPHICAL INDEX BY RECORD
NUMBERS
Aburagé. See Tofu, Fried
Acid-base balance in diet and health. See Nutrition–Acid-Base
Balance
Acidophilus soymilk or soy acidophilus milk. See Soymilk,
Fermented
Adhesives, Asphalt Sealants and Preservation Agents, Caulking
Compounds, Artificial Leather, Foam, Polyols, and Other Minor or
General–Industrial Uses of Soy Oil as a Drying Oil 686, 943, 1011,
1531, 1698, 1758
Adhesives or Glues for Plywood, Other Woods, Wallpaper, Building
Materials, Etc.–Industrial Uses of Soy Proteins (Including Soy
Flour) 1334, 1473, 1475, 1575, 1608, 1699, 1700, 1726, 1765,
1799, 1810, 2289, 2590
Adjuvants, Carriers, and Surfactants for Pesticides, Herbicides, and
Other Agricultural Chemicals–Industrial Uses of Soy Oil as a NonDrying Oil 2135

Africa–Central African Republic (République Centrafricaine; Part
of Ubangi-Shari-Chad from 1906-1910. Then Ubangi-Shari or
Oubangui-Chari. Part of French Equatorial Africa from 1910-1960.
Called Central African Empire from 1976-1979; Centrafrique in
French) 2442, 2459, 2655
Africa–Comoros, Federal Islamic Republic of the. Isles Comores in
French. Also called Comoro Islands. Includes the islands of Great
Comoro (Grande Comore), Anjouan, Mayotte {a French Overseas
Territorial Collective since 1976}, and Mohéli 2477, 2491, 2655
Africa–Congo (formerly Zaire). Officially Democratic Republic of
the Congo (DRC or DR Congo). Also known as Congo-Kinshasa.
Named Zaire from Oct. 1971 to May 1997. Named Congo Free
State from 1855-1908, Belgian Congo (Congo Belge in French)
from 1908-1960, Republic of the Congo from 1960 to 1964, then
Democratic Republic of the Congo from 1964-1971 1439, 1602,
1603, 1646, 1707, 1718, 1793, 2069, 2121, 2142, 2164, 2178, 2195,
2209, 2238, 2241, 2266, 2286, 2400, 2575
Africa–Congo Republic (Officially Republic of the Congo or
People’s Republic of the Congo. Also known as Congo-Brazzaville.
Called Middle Congo {Moyen-Congo} from about 1880 to 1960.
Part of French Equatorial Africa from 1910 to 1958) 2400
Africa–Cote d’Ivoire (Ivory Coast until Oct. 1985; Part of French
West Africa from 1895-1959) 2059, 2518, 2655

ADM. See Archer Daniels Midland Co.
ADM Agri-Industries Ltd. (Windsor, Ontario, Canada). Formerly
named Maple Leaf Monarch, and before that Maple Leaf Mills Ltd.
(Including Maple Leaf Milling). Toronto Elevators Ltd. Merged
with Maple Leaf Milling in 1962 2192, 2487, 2557, 2611, 2614,
2725

Africa–Egypt. Named United Arab Republic (UAR) from 19581971 75, 514, 536, 537, 1118, 1137, 1186, 1223, 1329, 1602, 1603,
1736, 1774, 2143, 2475, 2625, 2654
Africa–Ethiopia (Including Eritrea in Ethiopia PDR from 1952 to
May 1993. Formerly Part of Italian East Africa) 2655

Adulteration of Foods and its Detection 1107
Adulteration of Foods and its Detection–Soy Oil Used as an Actual
or Potential Adulterant in Other Oils 510

Africa–Gambia (The). Includes Senegambia.. 484, 1118, 1137,
1603, 1605, 2143
Africa (General) 889, 1033, 1071, 1117, 1591, 1616, 1812, 2655

Adventists, Seventh-day. See Seventh-day Adventists
Adzuki bean. See Azuki Bean

Africa–Ghana (Gold Coast before 1957) 484, 1118, 1137, 1603,
1605, 2341

Africa–Algeria, Democratic and Popular Republic of 788, 890,
1475, 1602, 1603, 1646, 1736, 1791, 1846, 1980, 2744

Africa–Guinea (French Guinea before 1958; Guinée in French; Part
of French West Africa from 1895-1958) 1791, 2012, 2059, 2655

Africa–Angola 1709, 2286

Africa–Introduction of Soybeans to. Earliest document seen
concerning soybeans in a certain African country 1234, 1602, 1603,
1707, 2012, 2059, 2400, 2477

Africa–Benin (Bénin in French; Dahomey before 1975; Part of
French West Africa from 1904-1960) 2655
Africa–Burkina Faso (Upper Volta before 4 Aug. 1984) 2059, 2655
Africa–Burundi (Part of the Belgian trust territory of RuandaUrundi or Belgian East Africa until 1962) 1707, 1718, 2121, 2142,
2164, 2178, 2238, 2241
Africa–Cameroon (Spelled Kamerun from 1884-1916; Cameroun in
French) 884, 904, 1738, 2021, 2059, 2459, 2477, 2491, 2655

Africa–Introduction of Soybeans to. Earliest document seen
concerning the cultivation of soybeans in a certain African country
1234, 1602, 1603, 1707, 2012, 2059, 2400, 2442, 2477
Africa–Introduction of Soybeans to. This document contains the
earliest date seen for soybeans in a certain African country 286,
1135, 1234, 1603, 1707, 1709, 1718, 2345, 2400, 2477, 2655
Africa–Introduction of Soybeans to. This document contains the
earliest date seen for the cultivation of soybeans in a certain African

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 1391
country 286, 1234, 1603, 1605, 1707, 1709, 1718, 2345, 2400,
2442, 2477, 2655
Africa–Libya (Including Tripoli, Tripolitania, and Cyrenaica; Also
Spelled Libia) 1602, 1605

1605, 2071, 2072, 2426
Africa–Tanzania, United Republic of (Formed the Bulk of German
East Africa 1895-1946. Tanganyika existed 1920-1961. Created
in 1964 by Merger of Tanganyika and Zanzibar) 756, 2064, 2066,
2400, 2426, 2459, 2575, 2655, 2826

Africa–Madagascar (Malagasy Republic or Republique Malgache
before 1975) 1603, 1791, 2459, 2655

Africa–Togo (Togoland until 1914) 2655

Africa–Malawi (Nyasaland from 1891-1964) 1488, 1884, 2220,
2459

Africa–Tunisia 890, 1008, 1135, 1186, 1602, 1605, 1791, 1885,
1887, 2064

Africa–Mali (Part of French West Africa from 1895-1960. Senegal
& Sudanese Republic from June 20 to August 20, 1960. Formerly
also called French Sudan (Soudan français, created on 18 Aug.
1890) and Upper Senegal-Niger (Haute-Sénégal et Niger)) 1234,
1602, 1603, 1791, 2059, 2655

Africa–Uganda 1469, 1744, 2072, 2084

Africa–Mauritius (Ile Maurice, Including Rodriguez, in the
Mascarene Islands, 450 Miles East of Madagascar) 1118, 1137
Africa–Morocco, Kingdom of (Including Western Sahara. Divided
into French Morocco and Spanish Morocco from 1912-1956) 1602,
1603, 1791, 1836, 2064, 2066, 2286
Africa–Mozambique (Moçambique; Portuguese East Africa before
1975) 2243, 2255, 2268, 2378
Africa–Niger (Part of French West Africa from 1904-1959) 2655,
2679
Africa–Nigeria, Federal Republic of 484, 1118, 1137, 1603, 1605,
2021, 2059, 2069, 2084, 2143, 2241, 2286, 2345, 2400, 2442, 2508,
2655
Africa–Reunion (Réunion is a Department of France, in the
Mascarene Islands, 425 Miles East of Madagascar) 1791, 2655
Africa–Rwanda (Part of the Belgian trust territory of RuandaUrundi or Belgian East Africa until 1962) 1707, 1718, 2121, 2142,
2164, 2178, 2238, 2241, 2286, 2400, 2459, 2575, 2655, 2826
Africa–Senegal (Part of French West Africa from 1895-1959.
Sénégal & Sudanese Republic from June 20 to August 20, 1960.
Includes Senegambia) 2459, 2575, 2655
Africa–Sierra Leone 484, 1118, 1137, 1603, 1605
Africa–South Africa, Republic of (Including four former
Homelands–Bophuthatswana, Transkei, Venda, and Ciskei). Named
Union of South Africa from May 1910 to May 1961 192, 286, 416,
473, 475, 484, 614, 800, 889, 943, 974, 1118, 1137, 1144, 1169,
1329, 1340, 1395, 1427, 1450, 1467, 1478, 1602, 1605, 1618, 1736,
1744, 1946, 2021, 2063, 2071, 2095, 2097, 2098, 2145, 2177, 2241,
2255, 2268, 2286, 2400, 2442, 2459, 2511, 2651, 2826
Africa–Soybean Production, Area and Stocks–Statistics, Trends,
and Analyses 1738, 2345
Africa–Sudan (Anglo-Egyptian Sudan from 1899-1956) 1602,

Africa–Zambia (Northern Rhodesia from 1899-1964) 473, 479,
974, 2164, 2241, 2400, 2426, 2575, 2655, 2826
Africa–Zimbabwe (Southern Rhodesia from 1923-1970, Rhodesia
from 1970-79) 473, 479, 974, 1310, 1332, 1347, 1379, 1417, 1447,
1469, 1472, 1488, 1537, 1602, 1603, 1884, 2021, 2084, 2164, 2241,
2286, 2345, 2378, 2400, 2426, 2511, 2575, 2655
Agricultural Adjustment Administration (AAA). See United States
Department of Agriculture (USDA)–Agricultural Adjustment
Administration
Agricultural Chemistry and Engineering, Bureau. See United States
Department of Agriculture (USDA)–Bureau of Agricultural and
Industrial Chemistry
Agricultural colleges and universities, state. See Land-Grant
Colleges and Universities
Agricultural Economics, Bureau of. See United States Department
of Agriculture (USDA)–Bureau of Agricultural Economics
Agricultural Experiment Stations in the United States 2, 7, 9, 17,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 38, 39, 40, 47, 48, 52, 58,
61, 65, 68, 73, 76, 81, 86, 88, 92, 95, 97, 102, 105, 111, 113, 128,
129, 137, 138, 146, 148, 150, 152, 154, 157, 161, 163, 165, 166,
170, 171, 175, 176, 179, 181, 183, 186, 194, 196, 197, 202, 203,
204, 209, 211, 214, 216, 218, 219, 220, 221, 222, 242, 243, 245,
247, 248, 256, 257, 258, 264, 265, 266, 269, 270, 272, 280, 282,
283, 285, 287, 294, 295, 298, 299, 302, 303, 304, 305, 306, 308,
311, 314, 319, 321, 324, 327, 330, 337, 340, 350, 355, 363, 364,
365, 366, 367, 370, 372, 380, 386, 388, 396, 398, 399, 401, 418,
420, 424, 429, 430, 432, 449, 464, 466, 467, 478, 480, 481, 490,
493, 494, 495, 496, 498, 499, 506, 507, 511, 516, 524, 526, 529,
530, 532, 535, 545, 547, 554, 555, 556, 557, 558, 560, 561, 562,
567, 571, 572, 574, 577, 583, 588, 589, 590, 593, 594, 599, 600,
603, 604, 609, 611, 613, 618, 620, 621, 625, 633, 634, 636, 637,
638, 644, 652, 657, 660, 666, 667, 669, 675, 676, 679, 680, 682,
683, 684, 685, 690, 691, 692, 693, 694, 695, 696, 699, 700, 703,
706, 707, 708, 710, 713, 716, 718, 720, 721, 723, 726, 730, 731,
732, 734, 735, 738, 739, 742, 744, 747, 748, 749, 750, 755, 756,
759, 764, 768, 772, 783, 784, 785, 786, 787, 789, 790, 795, 802,
803, 807, 809, 810, 813, 815, 821, 823, 833, 838, 840, 841, 843,
847, 848, 858, 866, 870, 872, 880, 882, 883, 896, 899, 901, 902,
903, 905, 906, 912, 915, 916, 918, 920, 922, 927, 934, 937, 938,
939, 944, 946, 947, 948, 949, 951, 952, 953, 958, 960, 967, 970,
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976, 979, 982, 986, 988, 989, 992, 995, 996, 997, 998, 1000, 1002,
1006, 1012, 1017, 1018, 1019, 1026, 1029, 1034, 1035, 1039, 1040,
1047, 1048, 1051, 1053, 1054, 1055, 1056, 1059, 1060, 1063, 1065,
1066, 1067, 1069, 1073, 1076, 1079, 1080, 1081, 1083, 1084, 1085,
1086, 1087, 1089, 1093, 1094, 1097, 1099, 1102, 1104, 1110, 1112,
1114, 1115, 1120, 1122, 1124, 1125, 1127, 1128, 1143, 1144, 1148,
1153, 1155, 1156, 1157, 1159, 1160, 1161, 1162, 1164, 1167, 1168,
1171, 1172, 1173, 1174, 1176, 1180, 1182, 1184, 1185, 1191, 1192,
1196, 1197, 1198, 1206, 1207, 1208, 1210, 1211, 1212, 1213, 1214,
1215, 1217, 1219, 1224, 1225, 1229, 1232, 1237, 1238, 1239, 1242,
1243, 1247, 1248, 1249, 1251, 1254, 1256, 1261, 1262, 1263, 1264,
1266, 1267, 1268, 1269, 1270, 1271, 1272, 1273, 1274, 1275, 1276,
1278, 1282, 1283, 1287, 1291, 1296, 1297, 1298, 1301, 1302, 1303,
1304, 1306, 1309, 1311, 1312, 1313, 1315, 1316, 1322, 1325, 1326,
1329, 1331, 1333, 1334, 1335, 1336, 1338, 1342, 1343, 1345, 1348,
1351, 1352, 1354, 1359, 1360, 1366, 1370, 1374, 1378, 1380, 1381,
1385, 1390, 1393, 1396, 1398, 1399, 1404, 1405, 1406, 1411, 1415,
1420, 1421, 1422, 1426, 1430, 1435, 1437, 1446, 1448, 1451, 1455,
1458, 1465, 1466, 1468, 1471, 1473, 1474, 1475, 1476, 1481, 1483,
1484, 1487, 1498, 1502, 1506, 1507, 1508, 1509, 1510, 1521, 1530,
1533, 1534, 1539, 1541, 1543, 1545, 1554, 1555, 1586, 1601, 1608,
1609, 1612, 1617, 1622, 1623, 1624, 1625, 1628, 1632, 1640, 1641,
1643, 1645, 1647, 1648, 1649, 1650, 1652, 1654, 1657, 1658, 1660,
1662, 1665, 1667, 1671, 1673, 1674, 1677, 1679, 1684, 1692, 1699,
1703, 1710, 1714, 1716, 1719, 1721, 1727, 1729, 1741, 1745, 1748,
1755, 1759, 1762, 1763, 1768, 1770, 1776, 1787, 1792, 1801, 1813,
1816, 1817, 1820, 1823, 1828, 1830, 1833, 1837, 1838, 1840, 1841,
1843, 1844, 1845, 1847, 1848, 1850, 1853, 1859, 1862, 1865, 1872,
1888, 1892, 1894, 1895, 1896, 1900, 1901, 1904, 1906, 1907, 1908,
1911, 1912, 1914, 1915, 1916, 1920, 1921, 1923, 1924, 1927, 1928,
1930, 1932, 1933, 1940, 1941, 1943, 1944, 1945, 1947, 1949, 1951,
1953, 1954, 1955, 1958, 1960, 1961, 1963, 1965, 1978, 1982, 1983,
1984, 1987, 1990, 1995, 1996, 1997, 1998, 2002, 2006, 2007, 2010,
2011, 2013, 2016, 2020, 2026, 2028, 2030, 2037, 2040, 2049, 2050,
2051, 2053, 2067, 2068, 2070, 2075, 2076, 2077, 2078, 2080, 2081,
2096, 2097, 2098, 2101, 2102, 2105, 2107, 2114, 2116, 2123, 2130,
2133, 2136, 2141, 2144, 2148, 2166, 2168, 2173, 2176, 2186, 2188,
2189, 2191, 2197, 2201, 2211, 2212, 2225, 2231, 2232, 2235, 2254,
2256, 2258, 2260, 2289, 2292, 2293, 2296, 2297, 2308, 2310, 2311,
2316, 2320, 2323, 2337, 2348, 2382, 2387, 2393, 2394, 2398, 2402,
2404, 2405, 2407, 2408, 2414, 2415, 2417, 2420, 2422, 2423, 2424,
2425, 2432, 2440, 2445, 2446, 2452, 2453, 2455, 2463, 2465, 2472,
2490, 2502, 2506, 2507, 2509, 2516, 2519, 2520, 2528, 2536, 2538,
2551, 2568, 2569, 2576, 2579, 2581, 2583, 2584, 2591, 2592, 2612,
2621, 2640, 2651, 2652, 2666, 2674, 2681, 2686, 2703, 2736, 2765,
2768, 2776, 2794, 2797, 2800, 2801, 2818, 2823, 2834, 2835, 2836
Agricultural Marketing Service of USDA. See United States
Department of Agriculture (USDA)–Agricultural Marketing Service
(AMS)
Agricultural Research Service of USDA. See United States
Department of Agriculture (USDA)–Agricultural Research Service
(ARS)
Agronomy, soybean. See Cultural Practices, Soybean Production
Alfalfa or Lucerne / Lucern (Medicago sativa) 32, 46, 81, 93, 102,
137, 196, 207, 247, 262, 282, 284, 286, 287, 365, 374, 375, 455,
459, 464, 485, 512, 520, 538, 550, 561, 578, 583, 592, 594, 642,

660, 663, 667, 683, 697, 717, 719, 732, 737, 746, 749, 762, 776,
789, 794, 814, 838, 840, 855, 883, 894, 898, 912, 921, 929, 938,
951, 961, 967, 1043, 1055, 1078, 1101, 1127, 1156, 1162, 1187,
1210, 1226, 1227, 1228, 1232, 1250, 1297, 1326, 1330, 1332, 1360,
1390, 1401, 1402, 1407, 1433, 1481, 1505, 1712, 1955, 1973, 2527,
2558, 2698, 2770
Alfalfa or Lucerne / Lucern (Medicago sativa)–Other Uses for
Human Food or Drink, Including Tea, Flour, Tablets, and Leaf
Protein Concentrate (LPC). See Also Alfalfa Sprouts 2648
Alkaline food, ash, reaction, or balance in diet and health. See
Nutrition–Acid-Base Balance
Allergies. See Nutrition–Allergens
Allied Mills, Inc. (Formed 6 Aug. 1929) by the Merger of American
Milling Co. (Peoria, Illinois) and McMillen Feed Co. Maker of
Wayne Feeds 1397, 1422, 1765, 1831, 1834, 1845, 1851, 1927,
1962, 2007, 2083, 2159, 2590
Allis-Chalmers Manufacturing Co. (Milwaukee, Wisconsin). Made
Farm Equipment (Tractors, Combines) and Soybean Processing
Equipment (Driers, Rolling and Flaking Mills, Solvent Extraction
Units) 1977, 2444
Almond Milk and Cream. See also: Almonds Used to Flavor
Soymilk, Rice Milk, etc.. 1492
Almond Oil 1107, 1321
Almonds Used to Flavor Commercial Soymilk, Soy Ice Cream,
Soy Cheese, Amazake, Rice Milk, or Other Commercial Non-Dairy
Products 1767
Amaranth, Grown for Grain / Seed (Amaranthus hypochondriacus,
A. caudatus, and A. cruentus. Genus formerly spelled Amarantus)
2164, 2555, 2643
Amazake. See Rice Milk (Non-Dairy)–Amazake
American Lecithin Corp. (Incorporated 1930), American Lecithin
Company (Re-incorporated 1934-35), and Joseph Eichberg,
President of Both 1851
American Milling Co. See Allied Mills, Inc.
American Natural Snacks (St. Augustine, Florida) 2704
American Philosophical Society (Philadelphia). See Franklin,
Benjamin
American Soy Products (Michigan). See Natural Foods Distributors
and Manufacturers in the USA–Eden Foods
American Soy Products (Saline, Michigan). Started Nov. 1986
2709, 2741
American Soybean Association (ASA)–Activities in the United
States and Canada, and General Information (Headquarters in
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St. Louis, Missouri. Established 3 Sept. 1920. Named National
Soybean Growers’ Association until 1925) 1272, 1299, 1300, 1302,
1330, 1640, 1962, 1963, 2013, 2117, 2153, 2322, 2447, 2450, 2775
American Soybean Association (ASA)–Activities, Offices, and
Influence in Asia 2278, 2307, 2315, 2450, 2689, 2810
American Soybean Association (ASA)–Activities, Offices, and
Influence in Europe (Western and Eastern) 2450
American Soybean Association (ASA)–Activities, Offices, and
Influence Worldwide (General) 2450
American Soybean Association (ASA)–Funding and Fundraising
Before Checkoff Program or 1971. Voluntary or from USDA (FAS
or ARS) 1272, 1284, 1313, 1773, 1781, 1784, 1785, 1786, 2001,
2124, 2278, 2447
American Soybean Association (ASA)–Honorary Life Members
1963, 1972, 2116, 2189, 2297, 2359, 2835
American Soybean Association (ASA)–Japanese-American
Soybean Institute (JASI) 2307, 2315, 2337, 2354, 2450
American Soybean Association (ASA)–Legislative Activities 1384,
1640
American Soybean Association (ASA)–Meetings / Conventions
(Annual) and Meeting Sites 951, 977, 1012, 1019, 1041, 1173,
1175, 1232, 1237, 1270, 1271, 1272, 1284, 1311, 1313, 1355, 1356,
1358, 1384, 1422, 1425, 1912, 1958, 1961, 1963, 2013, 2116, 2117,
2231, 2297, 2361, 2447, 2776
American Soybean Association (ASA)–Members and Membership
Statistics 1232, 1272, 1284, 1313, 1358, 1773, 1781, 1784, 1785,
1786, 1962, 2001, 2124
American Soybean Association (ASA)–Officers, Directors (Board),
and Special Committees 1232, 1271, 1272, 1284, 1313, 1358, 1384,
1423, 1640, 1958, 1963, 1972, 2013, 2116, 2117, 2189, 2835
American Soybean Association (ASA) or United Soybean Board–
Activities Related to Food Uses of Soybeans / Soyfoods, or Soy
Nutrition, Outside the United States (Not Including Soy Oil) 2278,
2307, 2315, 2450, 2689

Soybeans / Soyfoods, or Soy Nutrition, in the United States (Not
Including Soy Oil or Edible Oil Products) 951, 1175, 1270, 1271,
1284, 1358, 1607, 1773, 1781, 1784, 1785, 1786, 1912, 1961, 2000,
2001, 2231, 2674
American Soybean Association (ASA)–Strayer. See Strayer Family
of Iowa
American Soybean Association (ASA)–United Soybean Board
(USB, Established 1991, Chesterfield, Missouri) 2811
Amino Acids and Amino Acid Composition and Content. See also
Nutrition–Protein Quality; Soy Sauce, HVP Type 1131, 1153, 1517,
1699, 1700, 1987, 1990, 2046, 2052, 2092, 2093, 2105, 2235, 2251,
2346, 2391, 2415, 2448, 2455, 2465, 2546, 2555, 2625, 2629, 2749
Anatomy, soybean. See Soybean–Morphology, Structure, and
Anatomy
Anderson International Corp. (Cleveland, Ohio). Manufacturer of
Expellers for Soybean Crushing, Solvent Extraction Equipment,
and Extrusion Cooking Equipment. Formerly V.D. Anderson Co.
and Anderson IBEC 305, 306, 1072, 1961, 1977, 2007
Antinutritional Factors (General). See also: Allergens, Estrogens,
Goitrogens, Hemagglutinins (Lectins), Trypsin / Protease Inhibitors.
See also: Phytic Acid 2448, 2488, 2588, 2735
Antioxidants and Antioxidant / Antioxidative Activity (Especially in
Soybeans and Soyfoods) 1977
Antivitamin Activity and Antivitamins (Substances in Raw
Soybeans Which Can Destroy Vitamins A, B-12, D, E, and K) 1650
Appliances. See Blender, Juicer
Appropriate Foods, Inc. (Brooklyn, New York). Founded by Robert
Werz and David Sibek in Nov. 1980. Incl. Tempeh Brothers and
Soy Source 2643
Archer Daniels Midland Co. (ADM) (Decatur, Illinois;
Minneapolis, Minnesota until 1969) 1699, 1700, 1831, 1834, 1851,
1876, 2167, 2237, 2487, 2523, 2611, 2614, 2669, 2705
Argentina. See Latin America, South America–Argentina

American Soybean Association (ASA)–Periodicals, Including
Soybean Digest, Proceedings of the American Soybean Assoc.,
Soybean Blue Book, Soya Bluebook, Late News, etc.. 1773, 1780,
1781, 1784, 2055, 2056, 2116, 2117, 2231

Arlington Experimental Farm. See United States Department of
Agriculture (USDA)–Arlington Experimental Farm

American Soybean Association (ASA)–Soybean Council of
America (June 1956-1969). Replaced by American Soybean
Institute (Est. 11 July 1969) 2325, 2447, 2450

Arrowhead Mills (Hereford, Deaf Smith County, Texas).
Established in Aug. 1960 by Frank Ford. Including Arrowhead
Distributing 2549

American Soybean Association (ASA)–State Soybean Associations
and Boards (Starting with Minnesota in 1962) 2674

Asgrow (Des Moines, Iowa). Incl. Associated Seed Growers,
Inc. Acquired in Feb. 1997 by Monsanto Co. from Empresas La
Moderna, S.A. (ELM) 1746, 1747, 1817, 1839, 1858, 1870, 1905,
1973, 1986, 2004, 2056, 2086, 2546, 2612, 2740

American Soybean Association (ASA)–State Soybean Associations
and United Soybean Board–Activities Related to Food Uses of

Arkansas Grain Corp. See Riceland Foods
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Asia, Central–Introduction of Soybeans to. Earliest document seen
concerning soybeans in a certain Central Asian country 2478

(British Colony until 1 July 1997, then returned to China) 303, 429,
1084, 1088, 2537, 2619, 2651, 2658, 2711, 2717

Asia, Central–Introduction of Soybeans to. Earliest document seen
concerning the cultivation of soybeans in a certain Central Asian
country 2478

Asia, East–Introduction of Soybeans to. Earliest document seen
concerning soybeans in a certain East Asian country 187

Asia, Central–Introduction of Soybeans to. This document contains
the earliest date seen for soybeans in a certain Central Asian country
2478
Asia, Central–Introduction of Soybeans to. This document contains
the earliest date seen for the cultivation of soybeans in a certain
Central Asian country 2478
Asia, Central–Turkistan / Turkestan. Its Western Part (Russian
Turkestan or West Turkestan) late 1800s to 1924. Its Eastern Part
(Chinese Turkestan, Kashgaria, or East Turkestan) 1700s to ca.
1884, when it Became Sinkiang 1071
Asia, Central–Turkmenistan (Formerly Turkmen SSR, a Central
Asian Soviet Republic from 1917 to Dec. 1991) 2478, 2744
Asia, East–China–Chinese Restaurants Outside China, or Soy
Ingredients Used in Chinese-Style Recipes, Food Products, or
Dishes Outside China 1076, 1528, 1704, 1867, 2005
Asia, East–China (People’s Republic of China; Zhonghua Renmin
Gonghe Guo). See also Hong Kong, Manchuria, and Tibet 81, 105,
157, 179, 187, 222, 254, 273, 274, 294, 303, 307, 309, 320, 331,
338, 344, 346, 348, 365, 369, 370, 371, 373, 380, 391, 416, 425,
429, 432, 434, 448, 452, 474, 477, 508, 509, 530, 587, 595, 606,
609, 612, 647, 662, 686, 689, 707, 708, 709, 741, 744, 761, 788,
792, 819, 824, 825, 878, 890, 990, 999, 1001, 1028, 1032, 1033,
1071, 1088, 1090, 1096, 1118, 1119, 1123, 1135, 1142, 1146, 1167,
1186, 1274, 1307, 1318, 1320, 1329, 1334, 1342, 1361, 1403, 1412,
1413, 1416, 1418, 1473, 1475, 1476, 1492, 1495, 1504, 1515, 1531,
1565, 1591, 1602, 1604, 1616, 1655, 1659, 1719, 1736, 1803, 1829,
1831, 1832, 1834, 1864, 1876, 1878, 1947, 1977, 1981, 1985, 2063,
2064, 2066, 2086, 2103, 2143, 2144, 2145, 2151, 2168, 2221, 2234,
2237, 2274, 2326, 2362, 2364, 2398, 2450, 2476, 2479, 2489, 2501,
2524, 2529, 2537, 2568, 2569, 2574, 2577, 2579, 2624, 2635, 2642,
2651, 2661, 2681, 2689, 2717, 2718, 2721, 2737, 2740, 2753, 2790,
2810, 2817, 2836, 2837
Asia, East–China–Shennong / Shên Nung / Shen Nung–The
Heavenly Husbandman and Mythical Early Emperor of China 1071,
1307, 1659, 1736, 1831, 1834, 2398

Asia, East–Introduction of Soybeans to. Earliest document seen
concerning the cultivation of soybeans in a certain East Asian
country 187
Asia, East–Introduction of Soybeans to or Dissemination of
Soybeans from. Other or general information and leads concerning
East Asia 303
Asia, East–Japan (Nihon or Nippon) 2, 9, 11, 12, 13, 17, 28, 30,
31, 32, 38, 46, 52, 59, 61, 73, 75, 81, 85, 86, 95, 96, 100, 102, 103,
104, 105, 113, 120, 129, 179, 183, 187, 222, 232, 234, 240, 294,
295, 303, 307, 358, 362, 365, 370, 373, 380, 416, 429, 430, 431,
446, 476, 478, 484, 487, 547, 606, 622, 641, 649, 675, 686, 690,
691, 692, 707, 708, 723, 764, 792, 798, 811, 812, 867, 877, 882,
890, 933, 956, 972, 991, 1023, 1024, 1032, 1033, 1038, 1071, 1118,
1135, 1139, 1142, 1144, 1146, 1147, 1148, 1150, 1153, 1186, 1223,
1226, 1227, 1228, 1274, 1307, 1318, 1329, 1334, 1338, 1342, 1361,
1377, 1391, 1402, 1403, 1412, 1418, 1423, 1452, 1470, 1474, 1475,
1495, 1523, 1533, 1536, 1547, 1548, 1550, 1552, 1557, 1558, 1559,
1560, 1561, 1562, 1563, 1567, 1568, 1571, 1572, 1573, 1574, 1576,
1577, 1578, 1579, 1597, 1604, 1616, 1618, 1629, 1630, 1651, 1655,
1659, 1660, 1680, 1681, 1682, 1683, 1689, 1692, 1695, 1710, 1736,
1774, 1792, 1795, 1797, 1801, 1802, 1804, 1805, 1808, 1815, 1832,
1928, 1981, 1990, 1991, 2012, 2048, 2057, 2066, 2073, 2087, 2143,
2144, 2145, 2151, 2163, 2175, 2217, 2278, 2295, 2298, 2299, 2302,
2307, 2314, 2315, 2335, 2337, 2354, 2362, 2363, 2364, 2365, 2381,
2390, 2410, 2412, 2431, 2435, 2436, 2437, 2445, 2446, 2448, 2450,
2460, 2469, 2470, 2471, 2473, 2476, 2479, 2486, 2487, 2489, 2494,
2498, 2502, 2519, 2529, 2530, 2537, 2547, 2572, 2577, 2600, 2604,
2619, 2622, 2624, 2635, 2642, 2645, 2646, 2648, 2651, 2656, 2658,
2665, 2672, 2678, 2681, 2689, 2695, 2706, 2708, 2709, 2712, 2714,
2716, 2717, 2718, 2719, 2721, 2722, 2725, 2726, 2728, 2736, 2740,
2741, 2746, 2751, 2753, 2759, 2769, 2771, 2772, 2789, 2790, 2792,
2796, 2807, 2810, 2811, 2820, 2821, 2827, 2828, 2834, 2836, 2837
Asia, East–Japan–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 1118, 1186, 1377, 1655, 1774, 1815, 1832,
2529
Asia, East–Japanese overseas. See Japanese Overseas, Especially
Work with Soy

Asia, East (General) 181, 551, 965, 1197, 1261, 1271, 1378, 1384,
1812, 1856, 1962, 2062, 2131, 2177, 2359, 2568, 2569, 2640, 2648

Asia, East–Korea (North and South; Formerly Also Spelled Corea
and Called “Chosen” by the Japanese [1907-1945]) 187, 229, 233,
294, 303, 316, 429, 493, 530, 649, 686, 690, 691, 692, 707, 708,
723, 761, 762, 764, 793, 991, 1023, 1032, 1033, 1071, 1118, 1142,
1151, 1186, 1329, 1334, 1342, 1361, 1408, 1418, 1423, 1449, 1474,
1475, 1495, 1564, 1567, 1570, 1584, 1655, 1659, 1692, 1719, 1720,
1736, 1796, 1798, 1800, 1801, 1812, 1832, 1917, 1931, 2103, 2143,
2145, 2151, 2168, 2178, 2223, 2238, 2363, 2364, 2445, 2446, 2448,
2479, 2489, 2537, 2615, 2619, 2624, 2642, 2650, 2651, 2658, 2669,
2681, 2689, 2721, 2733, 2738, 2753, 2768, 2801, 2810, 2813, 2816

Asia, East–Hong Kong Special Administrative Region (SAR)

Asia, East–Korea–Soybean Production, Area and Stocks–Statistics,

Asia, East–China–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 1118, 1186, 1223, 1655, 2807
Asia, East–Chinese overseas. See Chinese Overseas, Especially
Work with Soy (Including Chinese from Taiwan, Hong Kong,
Singapore, etc.)

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 1395
Trends, and Analyses 1186, 1655, 1832
Asia, East–Koreans overseas. See Koreans Overseas, Especially
Work with Soy
Asia, East–Manchuria. See South Manchuria Railway and the South
Manchuria Railway Company (Minami Manshu Tetsudo K.K.)

Asia, Middle East–Introduction of Soybeans to. Earliest document
seen concerning the cultivation of soybeans in a certain Middle
Eastern country 1602, 1646, 2120, 2137
Asia, Middle East–Introduction of Soybeans to. This document
contains the earliest date seen for soybeans in a certain Middle
Eastern country 1223, 1602, 1646, 2137

Asia, East–Manchuria (Called Manchoukuo or Manchukuo by
Japanese 1932-45; The Provinces of Heilongjiang [Heilungkiang],
Jilin [Kirin], and Liaoning Were Called Northeast China after 1950)
254, 284, 294, 307, 358, 362, 370, 371, 373, 380, 385, 416, 429,
445, 446, 448, 476, 477, 484, 493, 504, 509, 530, 532, 533, 536,
537, 585, 614, 618, 620, 675, 681, 686, 690, 691, 692, 707, 708,
709, 762, 788, 811, 829, 926, 936, 991, 1023, 1032, 1033, 1039,
1062, 1071, 1085, 1106, 1118, 1137, 1142, 1143, 1144, 1147, 1151,
1153, 1161, 1186, 1223, 1295, 1307, 1329, 1334, 1338, 1342, 1361,
1403, 1408, 1409, 1410, 1412, 1413, 1416, 1418, 1423, 1448, 1470,
1473, 1474, 1475, 1476, 1495, 1523, 1565, 1572, 1582, 1587, 1596,
1597, 1602, 1603, 1604, 1605, 1618, 1620, 1655, 1656, 1659, 1675,
1736, 1750, 1774, 1812, 1815, 1831, 1832, 1834, 1864, 1876, 1901,
1977, 2024, 2048, 2065, 2066, 2143, 2145, 2168, 2217, 2234, 2400,
2429, 2448, 2479, 2489, 2510, 2529, 2537, 2585, 2624, 2635, 2651,
2652, 2725, 2753

Asia, Middle East–Introduction of Soybeans to. This document
contains the earliest date seen for the cultivation of soybeans in a
certain Middle Eastern country 1602, 1646, 2137

Asia, East–Manchuria–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 1118, 1153, 1186, 1223, 1423,
1655, 1774, 1815, 1832

Asia, Middle East–Turkey (Including Anatolia or Asia Minor) 1223,
2066, 2215, 2831

Asia, East–Mongolia (Mongol Uls; Outer and Inner Mongolia
Before 1911; Mongolian People’s Republic until 1992) 549, 892,
1027, 1069, 1188, 1213, 1245, 1329, 1565, 1584

Asia, Middle East–Iran, Islamic Republic of (Jomhori-e-Islami-eIrân; Persia before 1935) 1223, 2066, 2325, 2685
Asia, Middle East–Israel and Judaism (State of Israel, Medinat
Israel; Established May 1948; Including West Bank, Gaza Strip, and
Golan Heights Since 1967) 1602, 2120, 2137, 2163, 2255, 2301,
2353, 2426, 2498
Asia, Middle East–Lebanon (al-Jumhouriya al-Lubnaniya) 1646
Asia, Middle East–Palestine (Divided between Israel and Jordan in
1948-49) 1602, 2137

Asia, South–Bangladesh, People’s Republic of (East Bengal [See
India] from 1700s-1947, and East Pakistan [See Pakistan] from
1947-1971) 1602, 2451
Asia, South–Bhutan, Kingdom of 1656

Asia, East–Soybean Production, Area and Stocks–Statistics, Trends,
and Analyses 1655
Asia, East–Taiwan (Republic of China. Widely called by its
Portuguese name, Formosa, from the 1870s until about 1945) 370,
429, 552, 1032, 1118, 1186, 1361, 1495, 1523, 1832, 2098, 2255,
2310, 2400, 2432, 2442, 2537, 2618, 2655, 2669, 2681, 2689, 2723,
2728, 2810, 2817, 2837
Asia, East–Taiwan–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 1186
Asia, East–Tibet (Conquered by China in 1950; Also called Thibet
or, in Chinese, Sitsang) and Tibetans Outside Tibet 2661
Asia, East–Trade (Imports or Exports) of Soybeans, Soy Oil, and /
or Soybean Meal–Statistics. See also Trade (International) 2810
Asia (General, Including East, Southeast, South, Middle East, and
Central) 2781
Asia, Middle East–Afghanistan, Islamic State of 1071, 2143, 2301
Asia, Middle East–Introduction of Soybeans to. Earliest document
seen concerning soybeans in a certain Middle Eastern country 1223,
1602, 1646, 2120, 2137

Asia, South–India (Bharat, Including Sikkim, and Andaman and
Nicobar Islands) 17, 222, 309, 317, 365, 370, 371, 380, 417, 429,
446, 474, 509, 525, 530, 570, 630, 631, 701, 756, 788, 799, 812,
889, 1071, 1118, 1142, 1153, 1245, 1319, 1329, 1365, 1495, 1496,
1538, 1597, 1602, 1603, 1605, 1616, 1618, 1646, 1656, 1703, 1736,
2021, 2064, 2066, 2077, 2143, 2145, 2208, 2237, 2255, 2275, 2286,
2287, 2345, 2346, 2400, 2428, 2458, 2484, 2489, 2510, 2534, 2535,
2543, 2790, 2804, 2807
Asia, South–India, Northeast / North-East. The Contiguous Seven
Sister States and Sikkim–Which are Ethnically Distinct. The States
are Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram,
Nagaland, and Tripura 370, 429, 525, 530, 701, 1602, 1656, 2255
Asia, South–Introduction of Soybeans to. Earliest document seen
concerning the cultivation of soybeans in a certain South Asian
country 525
Asia, South–Nepal, Kingdom of 380, 525, 1319, 1656, 2255, 2712
Asia, South–Pakistan, Islamic Republic of (Part of British India
until 1947. Divided into West Pakistan and East Pakistan 19471971, when East Pakistan Became Independent as Bangladesh) 701,
1602, 1656, 2255, 2301, 2332, 2442, 2751
Asia, South–Soybean Production, Area and Stocks–Statistics,
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Trends, and Analyses 1656, 2400, 2807

Formerly Transcaucasian Soviet Republics from about 1917 to Dec.
1991) 1135, 1456, 1598

Asia, South–Sri Lanka, Democratic Socialist Republic of (Ceylon
before 22 May 1972. Serendib was the ancient Arabic name) 380,
429, 463, 477, 756, 1602, 1646, 1703, 2021, 2286, 2345, 2563,
2618, 2744
Asia, Southeast–Brunei (State of Brunei Darussalam; Part of British
Borneo before 1984) 2541

Asparagus bean. See Yard-Long Bean or Asparagus Bean
Aspergillus oryzae. See Koji, Miso, or Soy Sauce
Associated Seed Growers, Inc. See Asgrow (Des Moines, Iowa)
Atlantic Ocean islands. See Oceania

Asia, Southeast–Cambodia, Kingdom of (Kampuchea from 1979 to
the 1980s; Also Khmer Republic) 251, 252, 253, 380, 1071, 1133,
1602, 1603, 1605, 2400

Australia. See Oceania–Australia

Asia, Southeast (General) 61, 95, 148, 365, 799, 1659, 2689

AVRDC–The World Vegetable Center. Named Asian Vegetable
Research and Development Center (AVRDC) from 1971 to 2008
(Shanhua, Taiwan) 2837

Asia, Southeast–Indonesia (Netherland(s) Indies, Netherlands East
Indies, or Dutch East Indies before 1945) (Including Islands of
Java, Borneo, Celebes, Lesser Sunda, Moluccas, New Guinea [West
Irian], and Sumatra) 81, 85, 222, 303, 361, 429, 473, 474, 701,
1032, 1071, 1118, 1133, 1223, 1329, 1361, 1423, 1474, 1495, 1523,
1602, 1646, 1655, 1656, 1659, 1703, 1736, 1774, 1808, 1812, 1815,
1832, 1834, 1977, 2021, 2052, 2059, 2063, 2064, 2065, 2066, 2069,
2121, 2142, 2143, 2145, 2151, 2164, 2251, 2255, 2400, 2655, 2669,
2671, 2681, 2721, 2744, 2807
Asia, Southeast–Indonesia–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 1186, 1832
Asia, Southeast–Indonesians overseas. See Indonesians Overseas,
Especially Work with Soy
Asia, Southeast–Laos 1071, 1602

Azuki Bean–Etymology of These Terms and Their Cognates/
Relatives in Various Languages 2429
Azuki Bean. Vigna angularis (Willd.) Ohwi & H. Ohashi. Also
called Adzuki, Aduki, Adsuki, Adzinki, Red Bean, Chinese Red
Bean, Red Mung Bean, Small Red Bean. Japanese–Kintoki,
Komame, Shôzu. Chinese–Xiaodou, Chixiaodou, Hsiao Tou [Small
Bean], Ch’ih Hsiao Tou [Red Small Bean]. Former scientific names:
Phaseolus radiatus (L.), Dolichos angularis (Willd.), Phaseolus
angularis (Willd.) Wight, or Azukia angularis (Willd.) Ohwi 2, 7, 9,
16, 17, 24, 26, 27, 28, 30, 33, 38, 40, 73, 209, 222, 247, 304, 325,
333, 373, 430, 432, 474, 509, 511, 561, 603, 761, 883, 1023, 1078,
1113, 1118, 1119, 1148, 1185, 1228, 1377, 1500, 1676, 1774, 1815,
2142, 2365, 2429, 2720, 2792, 2834
Azumaya, Inc. (Started Making Tofu in 1930 in San Francisco,
California). Acquired by Vitasoy on 27 May 1993 2666

Asia, Southeast–Malaysia, Federation of (Including East Malaysia
Composed of Sarawak and Sabah. British Borneo or North Borneo
from about 1881 to 1963). Federation of Malaya before 1963 380,
1071, 1118, 1329, 1602, 1646, 2021, 2345, 2442, 2541, 2619, 2658,
2711, 2717, 2721, 2807
Asia, Southeast–Myanmar / Burma. Officially Union of Myanmar
380, 429, 530, 1118, 1245, 1319, 1602, 1656, 1812, 1872, 2143,
2255
Asia, Southeast–Philippines, Republic of the 474, 675, 1071, 1118,
1694, 1736, 2021, 2143, 2160, 2236, 2255, 2345, 2586, 2669, 2681,
2721
Asia, Southeast–Singapore (Part of the Straits Settlements [British]
from 1826 to 1946) 1646, 2619, 2658, 2669, 2711, 2715, 2717

Bacon or bacon bits, meatless. See Meat Alternatives–Meatless
Bacon, Ham, Chorizo and Other Pork-related Products
Bacteria in intestines–beneficial. See Intestinal Flora / Bacteria
Baker, Bill (1873-1942). Health Foods Pioneer, Famous Baker,
Ojai, California 1767
Bambarra groundnuts (Voandzeia subterranea). Also spelled
Bambara 1744, 2012, 2121, 2142, 2164, 2178, 2195, 2209, 2238,
2286
Barges used to transport soybeans. See Transportation of Soybeans
or Soy Products to Market by Water Using Barges, Junks, etc
Battle Creek Food Co. See Kellogg, John Harvey (M.D.)

Asia, Southeast–Thailand, Kingdom of (Siam before 1939) 884,
1736, 2143, 2255, 2286, 2391, 2400, 2721
Asia, Southeast–Vietnam / Viet Nam, Socialist Republic of
(North and South) (Divided by French into Tonkin, Annam, and
Cochinchine from 1887-1945) 251, 252, 253, 307, 361, 380, 429,
1071, 1118, 1133, 1186, 1602, 1736, 1974, 2143, 2744

Bean curd. See Tofu
Bean curd skin. See Yuba
Bean curd sticks, dried. See Yuba–Dried Yuba Sticks
Bean paste. See Miso

Asia, Transcaucasia (Presently Armenia, Azerbaijan, and Georgia.
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Beef alternatives. See Meat Alternatives–Beef Alternatives,
Including Beef Jerky, etc. See also Meatless Burgers

America in 1765. See also: (1) His Ancestors and Descendants. (2)
James Flint 2681, 2820

Bees, Honeybees (Apis mellifera), and Apiculture–Making Honey
from Nectar in Soybean Flowers and Pollinating the Flowers 525,
529, 561, 562, 1229, 1231, 1512, 1659, 2525, 2755

Boyer, Robert. See Ford, Henry

Bees, Honeybees (Apis mellifera), and Apiculture–Soy Flour Fed in
Pollen Substitutes or Supplements 2168

Brassica napus. See Rapeseed

Bran, soy. See Fiber, Soy

Brassica napus (L.) var. napus. See Canola
Benni, Benne, Benniseed. See Sesame Seed
Brazil. See Latin America, South America–Brazil
Benzene / Benzine / Benzol solvents for extraction. See Solvents
Berczeller, Laszlo (1890-1955) 1223, 1808, 2066
Bibliographies and / or Reviews of the Literature (Contains More
Than 50 References or Citations) 380, 1118, 1322, 1477, 1523,
1645, 1659, 1676, 1812, 1831, 1834, 1876, 1977, 2077, 2143, 2208,
2266, 2283, 2284, 2336, 2362, 2427, 2489, 2540, 2586, 2588, 2639,
2655, 2739, 2817, 2820, 2821, 2822
Biloxi soybean variety. See Soybean Varieties USA–Biloxi
Binder for Sand Foundry Cores / Core Oil–Industrial Uses of Soy
Oil as a Drying Oil 1284, 1474, 1475, 1575, 1613, 1699, 1700,
1834
Biographies, Biographical Sketches, and Autobiographies–See also:
Obituaries 85, 1008, 1402, 1460, 1963, 1972, 2002, 2007, 2116,
2189, 2237, 2297, 2359, 2447, 2519, 2579, 2624, 2753, 2762, 2798,
2835, 2838
Biological control. See Integrated Pest Management (IPM)
Biotechnology applied to soybeans. See Genetic Engineering,
Transgenics, Transgenic Plants and Biotechnology / Biotech
Black Gram or Urd. Vigna mungo. Formerly Phaseolus mungo 561
Black soybeans. See Soybean Seeds–Black, Soybean Seeds–Black
in Color

Breeding of soybeans. See Genetic Engineering, Transgenics,
Transgenic Plants and Biotechnology / Biotech, Irradiation
of Soybeans for Breeding and Variety Development, Variety
Development and Breeding
Breeding of Soybeans and Classical Genetics 873, 1024, 1032,
1033, 1106, 1118, 1147, 1178, 1231, 1273, 1287, 1309, 1348, 1426,
1438, 1443, 1502, 1541, 1565, 1582, 1583, 1584, 1585, 1586, 1597,
1598, 1602, 1603, 1604, 1605, 1615, 1643, 1659, 1660, 1661, 1674,
1811, 1812, 1896, 1924, 1938, 1965, 1992, 2019, 2088, 2103, 2217,
2240, 2318, 2381, 2390, 2410, 2412, 2467, 2479, 2482, 2489, 2494,
2510, 2512, 2524, 2540, 2565, 2568, 2569, 2602, 2605, 2609, 2611,
2613, 2614, 2635, 2639, 2641, 2649, 2657, 2681, 2687, 2695, 2707,
2724, 2734, 2739, 2742, 2757, 2763, 2799
Breeding or Selection of Soybeans for Use as Soy Oil or Meal
2415, 2611, 2659, 2749
Breeding soybeans for food uses. See Variety Development,
Breeding, Selection, Evaluation, Growing, or Handling of Soybeans
for Food Uses
Brew flakes, soybean. See Soy Flour or Flakes–Use in Brewing
Briggs, George M. (1884-1970, Univ. of Wisconsin) 912, 919, 938,
944, 951, 976, 1012, 1019, 1173, 1215, 1261, 1270, 1271, 1284,
1313, 1378, 1481, 1731, 1833, 1961, 2013, 2117, 2189, 2212
British Columbia. See Canadian Provinces and Territories–British
Columbia

Black-eyed pea. See Cowpea–Vigna unguiculata
Blender, Electric (Kitchen Appliance)–Including Liquefier,
Liquidizer, Liquifier, Osterizer, Waring Blender, Waring Blendor,
Waring Mixer, Whiz-Mix, Vitamix–Early Records Only 1767
Blender–Etymology of This Term and Its Cognates / Relatives in
Various Languages 1767

Broad Bean. Vicia faba L., formerly Faba vulgaris, Mönch. Also
called Faba Bean, Fava Bean, Horse Bean, Horsebean. Chinese–
Candou (“silkworm bean”). Japanese–Soramame. German–
Ackerbohne, Saubohne or Buschbohne. French–Grosse Fève, Fève
de Marais, Féverole, Faverole, Gourgane 73, 95, 179, 561, 883,
1676, 2003
Brown rice. See Rice, Brown

Borden, Inc. (Columbus, Ohio; New York City, New York;
Waterloo, Iowa; Elgin and Kankakee, Illinois) 1851, 1956, 2546
Botany–Soybean 380, 429, 484, 516, 561, 562, 1118, 1119, 1226,
1227, 1228, 1229, 1399, 1565, 1616, 1646, 1713, 1775, 1812, 2024,
2064, 2512

Brown soybeans. See Soybean Seeds–Brown
Buckeye Cotton Oil Co. See Procter & Gamble Co.
Building materials. See Adhesives or Glues for Plywood, Other
Woods, Wallpaper, or Building Materials

Bowen, Samuel (1732-1777)–He Introduced the Soybean to North
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Bureau of Crop Estimates (USDA). See United States Department
of Agriculture (USDA)–Statistical Reporting Service (SRS)
Burgers, meatless. See Meat Alternatives–Meatless Burgers and
Patties
Burke, Armand. See Soya Corporation of America and Dr. Armand
Burke

Canada. See Ontario Soybean Growers (Marketing Board)
Canada–Introduction of Soybeans to. Earliest document seen
concerning soybeans in Canada or a certain Canadian province
1236, 1516, 1770
Canada–Introduction of Soybeans to. Earliest document seen
concerning soybeans or soyfoods in connection with (but not yet in)
Canada or a certain Canadian province 54

Burlison, William Leonidas (1882-1958, Univ. of Illinois) 221, 742,
833, 944, 949, 951, 952, 998, 1012, 1270, 1309, 1326, 1351, 1352,
1423, 1435, 1473, 1474, 1475, 1476, 1721, 1748, 1831, 1834, 1896,
1927, 1932, 1961, 1963, 2002, 2006, 2051, 2117, 2136, 2231, 2232,
2278, 2283, 2284, 2568, 2569, 2584, 2593, 2594, 2685, 2836

Canada–Introduction of Soybeans to. Earliest document seen
concerning the cultivation of soybeans in Canada or a certain
Canadian province 1236, 1516, 1770

Burma. See Asia, Southeast–Myanmar

Canada–Introduction of Soybeans to. This document contains the
earliest date seen for soybeans in Canada or a certain Canadian
province 1770, 2119

Butter made from nuts or seeds. See Nut Butters
Canada–Introduction of Soybeans to. This document contains the
earliest date seen for the cultivation of soybeans in Canada or a
certain Canadian province 1770, 2119

Butter-beans. See Lima Bean
Cajanus cajan. See Pigeon Pea, Pigeonpea or Red Gram

Canada soy pioneers. See Zavitz, Charles Ambrose (1863-1942)
Cake or meal, soybean. See Soybean Meal
Calcium Availability, Absorption, and Content of Soybeans, and
Soybean Foods and Feeds 26, 33

Canada–Soybean crushers, early. See Soybean Crushers (Canada),
Early (Before 1941)
Canada–Soybean Production, Area and Stocks–Statistics, Trends,
and Analyses 1090, 1313, 1383, 1516, 1523, 2008, 2487, 2499,
2608, 2614, 2658, 2699, 2701, 2711, 2764, 2769, 2770, 2807

Calf, Lamb, or Pig Milk Replacer
Replacers 1032, 1033
California. See United States–States–California

Canadian Provinces and Territories–Alberta 1236, 1470, 1516,
1523, 1587, 1589, 1741, 1746, 1790, 1849, 1950, 2099, 2635, 2807

Canada 27, 34, 37, 42, 43, 54, 75, 93, 95, 96, 111, 112, 144, 145,
161, 162, 170, 179, 184, 185, 188, 212, 213, 302, 365, 376, 430,
432, 449, 450, 459, 460, 487, 488, 521, 522, 538, 543, 561, 562,
573, 575, 576, 579, 580, 594, 625, 635, 639, 675, 680, 705, 771,
793, 826, 827, 880, 913, 962, 979, 980, 1008, 1032, 1090, 1092,
1118, 1138, 1186, 1187, 1203, 1216, 1229, 1236, 1256, 1272, 1284,
1313, 1314, 1338, 1383, 1384, 1391, 1422, 1438, 1460, 1464, 1466,
1470, 1473, 1474, 1516, 1518, 1523, 1572, 1581, 1582, 1586, 1587,
1589, 1596, 1597, 1598, 1603, 1605, 1618, 1632, 1652, 1653, 1654,
1657, 1659, 1672, 1677, 1712, 1714, 1719, 1726, 1736, 1741, 1746,
1750, 1762, 1766, 1770, 1789, 1790, 1812, 1828, 1849, 1855, 1913,
1925, 1950, 1956, 1961, 1963, 1964, 1979, 1980, 2003, 2008, 2036,
2045, 2048, 2052, 2057, 2064, 2066, 2076, 2085, 2088, 2095, 2097,
2098, 2099, 2103, 2104, 2112, 2115, 2118, 2119, 2125, 2146, 2147,
2153, 2167, 2170, 2172, 2174, 2181, 2184, 2192, 2194, 2242, 2243,
2246, 2273, 2277, 2278, 2297, 2306, 2309, 2317, 2328, 2330, 2369,
2375, 2393, 2402, 2415, 2438, 2445, 2446, 2453, 2455, 2472, 2481,
2485, 2487, 2489, 2499, 2500, 2512, 2514, 2527, 2529, 2539, 2555,
2557, 2559, 2562, 2570, 2572, 2584, 2596, 2597, 2598, 2608, 2609,
2611, 2613, 2614, 2616, 2619, 2620, 2624, 2627, 2635, 2642, 2649,
2651, 2652, 2653, 2654, 2658, 2662, 2663, 2664, 2669, 2672, 2676,
2677, 2681, 2682, 2685, 2687, 2689, 2692, 2695, 2696, 2697, 2698,
2699, 2701, 2702, 2708, 2711, 2712, 2715, 2717, 2725, 2726, 2727,
2729, 2730, 2734, 2742, 2743, 2746, 2747, 2749, 2752, 2759, 2760,
2761, 2762, 2763, 2764, 2765, 2769, 2770, 2771, 2772, 2785, 2786,
2791, 2807, 2808, 2815, 2820, 2821, 2822, 2836, 2838, 2840

Canadian Provinces and Territories–British Columbia 43, 1008,
1438, 1470, 1516, 1518, 1582, 1587, 1589, 1770, 1790, 1849, 1950,
2098, 2099, 2651, 2664
Canadian Provinces and Territories–Manitoba 1008, 1470, 1516,
1518, 1523, 1572, 1582, 1587, 1589, 1596, 1618, 1652, 1653, 1654,
1657, 1677, 1712, 1714, 1719, 1726, 1741, 1750, 1770, 1789, 1790,
1812, 1956, 1991, 2036, 2048, 2057, 2088, 2099, 2104, 2118, 2119,
2192, 2194, 2393, 2402, 2596, 2635, 2642, 2699, 2701, 2725, 2743,
2807, 2815
Canadian Provinces and Territories–New Brunswick 1516, 1582,
1587, 1652, 1741, 2119, 2539, 2807
Canadian Provinces and Territories–Newfoundland and Labrador
1770, 2697
Canadian Provinces and Territories–Nova Scotia 1516, 1582, 1587,
1589, 1653, 1741, 1770, 1790, 1849, 1956, 2118, 2147, 2514, 2539,
2676, 2807
Canadian Provinces and Territories–Ontario 27, 34, 37, 42, 75, 93,
95, 96, 111, 112, 144, 145, 161, 162, 170, 184, 185, 188, 213, 302,
365, 376, 459, 460, 487, 488, 521, 522, 538, 543, 561, 562, 573,
579, 580, 639, 705, 771, 826, 827, 913, 962, 1008, 1090, 1092,
1138, 1187, 1203, 1216, 1229, 1284, 1313, 1314, 1338, 1383, 1384,
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1391, 1422, 1438, 1460, 1464, 1470, 1516, 1518, 1523, 1572, 1581,
1582, 1587, 1589, 1596, 1672, 1726, 1741, 1750, 1766, 1770, 1790,
1849, 1950, 1956, 1963, 1964, 2008, 2048, 2057, 2076, 2085, 2088,
2099, 2103, 2112, 2115, 2125, 2146, 2147, 2153, 2167, 2170, 2172,
2174, 2181, 2184, 2192, 2194, 2242, 2273, 2277, 2297, 2306, 2309,
2328, 2330, 2369, 2393, 2402, 2438, 2445, 2453, 2485, 2487, 2499,
2500, 2514, 2527, 2555, 2557, 2559, 2570, 2572, 2584, 2596, 2597,
2608, 2609, 2611, 2613, 2614, 2619, 2620, 2635, 2649, 2651, 2658,
2662, 2663, 2669, 2672, 2676, 2677, 2685, 2687, 2695, 2697, 2698,
2699, 2701, 2702, 2711, 2712, 2717, 2725, 2726, 2727, 2729, 2730,
2734, 2743, 2746, 2747, 2752, 2759, 2760, 2761, 2762, 2763, 2764,
2769, 2770, 2771, 2772, 2785, 2786, 2791, 2807, 2808, 2815, 2820,
2836, 2838, 2840
Canadian Provinces and Territories–Prince Edward Island 1516,
1654, 1741, 2514, 2539, 2562, 2676, 2697, 2807
Canadian Provinces and Territories–Québec (Quebec) 54, 450, 538,
575, 576, 579, 594, 625, 635, 675, 793, 827, 880, 1338, 1460, 1516,
1518, 1523, 1582, 1587, 1589, 1596, 1657, 1712, 1741, 1750, 1790,
1828, 1849, 2003, 2006, 2088, 2098, 2099, 2146, 2147, 2148, 2194,
2608, 2613, 2635, 2642, 2658, 2711, 2717, 2769, 2807, 2840
Canadian Provinces and Territories–Saskatchewan 979, 980, 1008,
1466, 1523, 1589, 1741, 1770, 1956, 2095, 2697, 2807
Canadian soybean varieties. See Soybean Varieties Canada
CanAmera Foods (Plant at Hamilton, Ontario, Canada). Includes
Maple Leaf Foods. Named Central Soya of Canada Ltd. (May
1991-March 1992). Named Canadian Vegetable Oil Products
(CVOP; Div. of Canada Packers, Hamilton, Ontario) Before the
mid-1980s. Named Canadian Vegetable Oil Processing (1942-1984)
2614
Canavalia ensiformis. See Jack Bean (Canavalia ensiformis)

260, 287, 362, 510, 1118, 1151, 1504, 2237, 2456, 2665, 2756
Cardiovascular Disease and Diet Therapy, Especially Heart Disease
and Stroke, But Including Cholesterol Reduction, and Hypertension
(High Blood Pressure). Soy Is Not Always Mentioned 1028
Cargill, Inc. (Minneapolis, Minneapolis) 2411, 2718
Caribbean. See Latin America–Caribbean
Cartoons or Cartoon Characters 1959
Carver, George Washington (ca. 1864-1943, Tuskegee Inst.,
Alabama)–Work with Soybeans, Soyfoods, Peanuts, or Chemurgy,
and the Carver Laboratory in Dearborn, Michigan 424, 866, 1818,
1827, 2670, 2742
Catsup or Catchup. See Ketchup, Catsup, Catchup, Ketchop,
Ketchap, Katchup, etc. Word Mentioned in Document
Cattle, Bullocks, Bulls, Steers, or Cows for Beef / Meat or
Unspecified Uses Fed Soybeans, Soybean Forage, or Soybean Cake
or Meal as Feed 81, 86, 143, 550, 696, 743, 755, 852, 1403, 1412,
1476, 1641, 2168, 2398
C.E. Cole. Seedsman (Buckner, Missouri). Seller of Cole’s
Domestic Coffee Berry–at high prices 24, 44, 139
Central America. See Latin America–Central America
Central Soya Co. (Fort Wayne, Indiana). Maker of Master Mix
Feeds. Acquired in Oct. 1987 by the Ferruzzi Group in Ravenna,
Italy. In 1991 became part of CSY Agri-Processing, Inc. [a holding
company], operating as a member of the Eridania / Beghin-Say
agro-industrial group, within Ferruzzi-Montedison. Acquired in
Oct. 2002 by Bunge 1831, 1834, 1851, 1876, 1948, 1977, 2035,
2283, 2284, 2606, 2669

Canavalia gladiata. See Sword Bean
Certification of soybean seeds. See Seed Certification (Soybeans)
Cancer and diet. See Diet and Cancer. See also–Vegetarian Diets–
Medical Aspects–Cancer
Cancer, breast, prevention and diet. See Diet and Breast Cancer
Prevention

Ceylon. See Asia, South–Sri Lanka
Cheese. See Soy Cheese, Soy Cheese or Cheese Alternatives
Cheese, cream. See Soy Cream Cheese

Candles, Crayons, and Soybean Wax–Industrial Uses of Soy Oil as
an Hydrogenated Oil 484, 1492
Cannabis sativa. See Hemp
Canola (Brassica napus (L.) var. napus)–An Improved Variety of
the Rape Plant or Rapeseed Having Seeds with Little or No Erucic
Acid 2613, 2699
Carbohydrates–Dietary Fiber (Including Complex Carbohydrates,
Bran, Water-Soluble and Water-Insoluble Fiber) 2, 26, 30, 39, 186,
214, 501, 625, 1023, 1131, 1141, 1241, 1455, 2771
Carbohydrates (General). See also: Starch, Dietary Fiber, and
Oligosaccharides (Complex Sugars) 39, 128, 141, 251, 252, 253,

Cheesecake or cream pie. See Soy Cheesecake or Cream Pie
Chemical / Nutritional Composition or Analysis of Seeds, Plants,
Foods, Feeds, Nutritional Components 2, 9, 24, 25, 26, 29, 31, 32,
33, 38, 39, 40, 52, 61, 73, 81, 105, 128, 138, 141, 179, 194, 196,
197, 218, 221, 243, 251, 252, 253, 272, 295, 305, 306, 360, 362,
365, 375, 379, 380, 405, 417, 445, 484, 525, 532, 566, 567, 594,
604, 618, 625, 638, 641, 652, 660, 686, 690, 691, 692, 730, 734,
755, 772, 883, 888, 932, 943, 955, 956, 1011, 1023, 1028, 1032,
1033, 1039, 1107, 1118, 1139, 1150, 1153, 1186, 1223, 1230, 1307,
1320, 1322, 1352, 1438, 1439, 1464, 1468, 1524, 1528, 1529, 1538,
1542, 1621, 1638, 1646, 1655, 1684, 1701, 1726, 1749, 1758, 1812,
1852, 1864, 1977, 2024, 2237, 2328, 2332, 2478, 2484, 2534, 2622,
2625, 2673, 2683, 2705, 2706
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561
Chemistry and Soils, Bureau. See United States Department
of Agriculture (USDA)–Bureau of Agricultural and Industrial
Chemistry
Chemurgy, the Farm Chemurgic Movement, and the Farm
Chemurgic Council (USA, 1930s to 1950s, Including Wheeler
McMillen, William J. Hale, and Francis P. Garvan) 1531, 1589,
1613, 1824, 1960, 1989, 2116, 2283, 2284, 2670
Chenopodium quinoa Willd. See Quinoa
Chiang, soybean (from China). See Jiang–Chinese-Style Fermented
Soybean Paste

Cicer arietinum. See Chickpeas or Garbanzo Beans
Civil War in USA (1861-1865) 1139, 1323, 1402, 1452, 1490, 1492,
2450, 2519, 2773, 2775
Cleaning soybean seeds. See Seed Cleaning–Especially for Food or
Seed Uses
Coffee–Problems with or Prohibitions against the Consumption
of Coffee, Initially Because it Was Considered a Stimulant, Later
Because of the Harmful Effects of Caffeine 1028
Coffee, soy. See Soy Coffee

Chicago Board of Trade (CBOT, organized in April 1848) 1667,
2708, 2709
Chicago Heights Oil Co. (Chicago Heights, Illinois; Started by I.C.
Bradley and George Brett) 1081, 1085, 1093, 1232, 1765, 1961,
2007, 2159, 2283, 2284, 2590
Chickens (esp. Layers & Broilers) Fed Soybeans, Soybean Forage,
or Soybean Cake or Meal as Feed 143, 179, 572, 762, 898, 964,
1216, 1541, 1595, 1610, 1637, 1650, 2488
Chickpea / Chickpeas / Chick-Peas, Garbanzo / Garbanza Beans.
Cicer arietinum L. Including Hummus / Hummous 561, 1603, 2643
Chico-San Inc. (Chico, California). Maker and Importer of
Macrobiotic and Natural Foods. Founded in March 1962 2736

Coffee Substitutes or Adulterants, Non-Soy–Usually Made from
Roasted Cereals, Chicory, and / or Other Legumes 812, 1028, 1139,
2578
Coix lachryma-jobi. See Job’s Tears
Coker Pedigreed Seed Co. (Hartsville, South Carolina) 1333, 1443,
1501, 1586, 1660, 1736, 1936, 2055, 2068, 2098, 2246, 2279, 2312,
2316, 2351, 2438, 2484, 2510, 2512, 2535, 2568, 2569, 2651, 2736,
2754
Cold tolerance / hardiness in soybeans. See Soybean–Physiology–
Tolerance to Cold
Color of soybean seeds. See Seed Color (Soybeans)–Specific
Varieties), Soybean Seeds (of different colors)

China. See Asia, East–China
Chinese Medicine, Traditional, Including Heating-Cooling or HotCold Foods and Medicines 370, 1119, 1307
Chinese Overseas, Especially Work with Soy (Including Chinese
from Manchuria, Taiwan, Hong Kong, Singapore, etc.) 618, 788,
812, 1031, 1140, 1694, 1812, 1851, 2237, 2604, 2615
Chinese restaurants outside China, or Chinese recipes that use
soy ingredients outside China. See Asia, East–China–Chinese
Restaurants Outside China
Chinese Soybean Types and Varieties–Early, with Names 187, 294,
303, 307, 371, 509, 761, 1812, 2145, 2151
Chocolate substitute made from roasted soybeans. See Soy
Chocolate

Combines. Also called the Combined Harvester-Thresher in the
1920s and 1930s (Combine) 674, 791, 870, 967, 1002, 1072, 1143,
1161, 1166, 1171, 1233, 1279, 1284, 1305, 1309, 1313, 1327, 1343,
1345, 1351, 1352, 1354, 1360, 1385, 1387, 1390, 1422, 1425, 1474,
1476, 1486, 1501, 1503, 1510, 1513, 1520, 1539, 1543, 1575, 1592,
1612, 1614, 1617, 1716, 1927, 1939, 1961, 1962, 1963, 1964, 1972,
2092, 2112, 2117, 2139, 2143, 2200, 2201, 2204, 2210, 2221, 2231,
2312, 2361, 2444, 2445, 2446, 2447, 2493, 2516, 2562, 2574, 2614,
2790
Combines or Combined Harvester-Thresher–Etymology of This
Term and its Cognates 674, 1161, 1305, 1309, 1345, 1354
Commercial Soy Products–New Products, Mostly Foods 1246,
1761, 2082, 2517, 2522, 2664, 2693
Commercial soy sprouts. See Soy Sprouts Production–How to
Grow Soy Sprouts on a Commercial Scale

Cholesterol. See Lipids–Effects on Blood Lipids
Chronology / Timeline 1831, 1834, 2658, 2753, 2785, 2795, 2817,
2832, 2834, 2835, 2836, 2837, 2838
Chufa / Chufas (Cyperus esculentus). Also Called Earth Almond,
Tiger Nuts/Tigernut, Nut Grass, Ground Almond, Hognut, Earth
Nut, Rush Nut, Zulu Nut. French: Voandzou, Souchet. German:
Erdmandel. Italian: Cipero comestible 44, 72, 172, 418, 474, 512,

Commercial tofu. See Tofu Production–How to Make Tofu on a
Commercial Scale
Commissioner of Patents, Agriculture. See United States
Department of Agriculture (USDA)–Patent Office and
Commissioner of Patents (Forerunners of USDA)
Comoros. See Africa–Comoros, Federal Islamic Republic of the.
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Isles Comores. Comoro Islands
Component / value-based pricing of soybeans. See Seed Quality
Composition of soybeans, soyfoods, or feeds. See Chemical /
Nutritional Composition or Analysis
Computerized Databases and Information Services, Information or
Publications About Those Concerning Soya 2512, 2537, 2636, 2739
Concentrated soymilk. See Soymilk, Concentrated or Condensed
(Canned, Bottled, or Bulk)
Condensed soymilk. See Soymilk, Concentrated or Condensed
(Canned, Bottled, or Bulk)
Conservation of soils. See Soil Science–Soil Conservation or Soil
Erosion
Continental Grain Co. See ContiGroup Companies, Inc.
Continental Grain Co. Named ContiGroup Companies from 1999
until 2008 (New York, New York) 2725

975, 976, 977, 978, 979, 981, 982, 989, 997, 1002, 1003, 1012,
1016, 1019, 1025, 1026, 1027, 1028, 1036, 1037, 1043, 1046, 1056,
1058, 1061, 1063, 1066, 1069, 1076, 1081, 1083, 1084, 1086, 1090,
1093, 1102, 1107, 1109, 1116, 1127, 1142, 1157, 1161, 1163, 1166,
1168, 1170, 1172, 1173, 1175, 1184, 1192, 1196, 1197, 1199, 1211,
1213, 1215, 1226, 1227, 1228, 1237, 1238, 1242, 1250, 1256, 1258,
1261, 1264, 1266, 1275, 1281, 1282, 1284, 1289, 1301, 1311, 1312,
1313, 1321, 1325, 1326, 1328, 1329, 1330, 1338, 1343, 1351, 1352,
1360, 1370, 1376, 1378, 1385, 1386, 1387, 1389, 1402, 1434, 1470,
1474, 1481, 1492, 1505, 1508, 1520, 1530, 1534, 1541, 1543, 1544,
1592, 1594, 1607, 1625, 1654, 1662, 1667, 1677, 1685, 1711, 1745,
1847, 1865, 1924, 1943, 1952, 1956, 1958, 1961, 1962, 1963, 1965,
1972, 1973, 1994, 2004, 2007, 2017, 2030, 2073, 2087, 2114, 2144,
2189, 2192, 2221, 2289, 2297, 2321, 2347, 2380, 2445, 2446, 2479,
2500, 2510, 2542, 2555, 2572, 2584, 2591, 2603, 2635, 2684, 2698,
2714, 2720, 2741, 2754, 2756, 2769, 2776, 2790, 2796
Cornell University (Ithaca, New York), and New York State
Agric. Experiment Station (Geneva, NY)–Soyfoods Research &
Development 1320, 1817, 1890, 1990, 2020, 2168, 2237, 2393,
2423, 2472, 2744
Costs and/or Profits / Returns from Producing Soybeans 86, 166,
218, 287, 637, 1316, 1326

Cookbooks, vegetarian. See Vegetarian Cookbooks
Cookery, Cookbooks, Cooking Videos, and Recipes–Mostly Using
Soy, Mostly Vegetarian. See also: the Subcategories–Vegetarian
Cookbooks, Vegan Cookbooks 585, 690, 691, 692, 734, 789, 953,
986, 996, 1009, 1028, 1032, 1033, 1118, 1134, 1140, 1241, 1318,
1358, 1528, 1538, 1606, 1613, 1616, 1634, 1656, 1658, 1704, 1715,
1787, 1837, 1886, 1909, 1928, 1947, 1956, 1979, 1982, 1987, 1990,
2000, 2003, 2020, 2061, 2091, 2154, 2237, 2485, 2555, 2603, 2792
Cooperative Enterprises, Ventures, Research, or Experiments, and
Cooperatives / Co-ops, Worldwide. See also: Soybean Crushers
(USA)–Cooperative Crushers 95, 96, 112, 144, 145, 161, 162, 185,
213, 265, 319, 388, 401, 416, 459, 460, 467, 488, 506, 522, 526,
543, 580, 600, 639, 695, 705, 771, 815, 827, 901, 962, 1061, 1093,
1128, 1138, 1165, 1197, 1203, 1251, 1344, 1363, 1391, 1397, 1464,
1523, 1533, 1551, 1721, 1823, 1838, 1896, 1901, 1951, 1953, 1956,
2006, 2016, 2028, 2077, 2197, 2232, 2278, 2283, 2284, 2302, 2417,
2422, 2487, 2500, 2502, 2536, 2549, 2568, 2569, 2591, 2607, 2631,
2673, 2717, 2719, 2775, 2835, 2838
Corn / Maize (Zea mays L. subsp. mays)–Including Corn Oil, Corn
Germ Oil, Meal, Starch, and Corn Gluten 9, 25, 26, 30, 31, 32, 33,
38, 39, 40, 44, 46, 52, 61, 72, 81, 85, 86, 93, 97, 102, 105, 115, 138,
141, 143, 150, 157, 161, 166, 170, 171, 181, 206, 212, 215, 216,
218, 242, 247, 254, 259, 262, 265, 287, 295, 302, 319, 321, 350,
365, 388, 418, 449, 459, 464, 467, 476, 491, 498, 499, 504, 506,
511, 512, 520, 545, 546, 549, 551, 556, 561, 577, 578, 581, 583,
585, 592, 594, 597, 601, 604, 605, 607, 618, 623, 633, 638, 640,
648, 658, 660, 663, 667, 669, 672, 679, 683, 688, 694, 696, 698,
699, 703, 719, 720, 730, 731, 732, 733, 734, 743, 746, 749, 751,
755, 765, 776, 778, 784, 789, 791, 799, 806, 807, 809, 813, 817,
820, 828, 829, 831, 833, 835, 838, 839, 840, 841, 845, 846, 852,
854, 864, 865, 870, 873, 881, 883, 885, 886, 891, 892, 893, 894,
898, 909, 910, 912, 913, 915, 916, 918, 920, 921, 923, 924, 925,
926, 928, 929, 930, 931, 934, 937, 938, 939, 944, 951, 953, 961,

Cotton Cloth, Fabric, Textile, Yarn, Fibers or Raw Cotton in Bales,
All from the Boll of the Cotton Plant (Gossypium sp. L.) 179
Cotton Plant and Crop (Gossypium sp. L.). See also Cottonseed Oil,
Cake, and Meal 512, 1177, 1186, 1503, 2426
Cottonseed and Cotton (Gossypium sp. L.). See also Cottonseed
Oil, Cake, and Meal 546, 1949
Cottonseed Meal and Cake (Defatted). Previously Spelled CottonSeed Cake 9, 25, 30, 46, 52, 53, 54, 79, 115, 128, 141, 143, 144,
161, 172, 174, 186, 212, 213, 287, 358, 365, 417, 445, 488, 532,
585, 594, 667, 674, 683, 686, 728, 743, 751, 776, 791, 803, 840,
885, 888, 929, 962, 992, 1005, 1097, 1153, 1175, 1271, 1287, 1297,
1370, 1475, 1476, 1503, 1520, 1523, 1595, 1626, 1832, 1955, 2313,
2614
Cottonseed Oil. Previously Spelled Cotton-Seed Oil or Cotton Oil
305, 445, 446, 618, 649, 657, 667, 674, 675, 690, 691, 692, 757,
811, 829, 832, 965, 1072, 1084, 1107, 1153, 1321, 1474, 1475,
1476, 1503, 1539, 1594, 1774, 1831, 1834, 2017, 2580
Cottonseeds / Cottonseed. Previously Spelled Cotton Seeds / Seed
115, 889, 975, 1443, 1492, 1667
Cover Crop, Use of Soybeans as. See also: Intercropping 206, 231,
233, 240, 303, 374, 496, 524, 531, 532, 624, 703, 719, 787, 888,
1078, 1127, 1259, 1268, 1275, 1292, 1302, 1303, 1490, 1679
Cowpea / Cowpeas / Black-Eyed Peas–Etymology of These Terms
and Their Cognates / Relatives in Various Languages 30, 206
Cowpea or Black-Eyed Pea. Vigna unguiculata (L.) Walp. Formerly
spelled Cow Pea. Also called Blackeye Pea, Cowpeas, Pea Bean,
Yardlong Cowpea. Chinese: Jiangdou. Previous scientific names:
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Vigna sinensis (L.) (1890s-1970s), Vigna catjang (1898-1920),
Vigna Katiang (1889) 24, 28, 30, 61, 73, 74, 81, 85, 88, 93, 97, 111,
114, 120, 128, 129, 133, 143, 145, 146, 150, 152, 162, 166, 171,
172, 174, 179, 180, 182, 183, 185, 186, 194, 196, 203, 204, 205,
206, 207, 211, 216, 218, 221, 227, 242, 247, 259, 262, 265, 269,
271, 274, 276, 284, 285, 287, 295, 302, 319, 322, 330, 348, 350,
365, 373, 374, 388, 396, 411, 417, 418, 419, 424, 429, 451, 454,
455, 459, 464, 467, 471, 473, 479, 504, 506, 512, 519, 520, 540,
545, 546, 547, 549, 550, 552, 560, 561, 583, 593, 597, 600, 603,
607, 608, 610, 612, 633, 636, 644, 657, 663, 670, 671, 683, 689,
694, 699, 700, 701, 703, 717, 719, 730, 731, 733, 740, 741, 742,
746, 747, 762, 763, 770, 788, 791, 799, 802, 803, 818, 820, 833,
840, 841, 847, 853, 864, 866, 870, 875, 882, 883, 915, 926, 934,
943, 960, 967, 985, 989, 1002, 1022, 1056, 1065, 1070, 1078, 1080,
1083, 1101, 1102, 1105, 1112, 1116, 1118, 1127, 1153, 1164, 1169,
1174, 1180, 1182, 1192, 1196, 1213, 1225, 1226, 1227, 1228, 1238,
1243, 1259, 1260, 1268, 1282, 1289, 1292, 1294, 1308, 1312, 1328,
1329, 1340, 1343, 1344, 1346, 1352, 1359, 1362, 1370, 1411, 1468,
1500, 1506, 1525, 1544, 1604, 1676, 1728, 1750, 1837, 1864, 1884,
1958, 1994, 2012, 2114, 2135, 2165, 2452, 2462, 2490, 2555, 2558,
2568, 2569, 2614, 2621, 2640, 2679, 2835
Cows / Cattle for Dairy Milk and Butter Fed Soybeans, Soybean
Forage, or Soybean Cake or Meal as Feed 25, 28, 30, 31, 32, 39,
46, 52, 81, 85, 86, 93, 102, 105, 141, 143, 154, 170, 181, 211, 212,
242, 287, 306, 358, 365, 417, 448, 535, 556, 694, 720, 733, 743,
762, 776, 807, 839, 845, 885, 894, 898, 962, 984, 1118, 1174, 1210,
1286, 1287, 1291, 1297, 1389, 1598, 2168
Crayons. See Candles, Crayons, and Soybean Wax
Cream, soymilk. See Soymilk Cream
Crop Rotation Using Soybean Plants for Soil Improvement 28, 60,
84, 163, 179, 221, 259, 292, 293, 373, 416, 497, 499, 506, 528, 545,
547, 549, 551, 592, 600, 603, 618, 667, 670, 683, 690, 691, 692,
703, 710, 720, 843, 894, 918, 925, 929, 943, 967, 977, 992, 1002,
1012, 1016, 1019, 1097, 1109, 1137, 1161, 1162, 1170, 1172, 1174,
1184, 1197, 1199, 1213, 1217, 1222, 1236, 1239, 1279, 1282, 1292,
1294, 1312, 1313, 1316, 1324, 1336, 1344, 1357, 1360, 1372, 1376,
1378, 1385, 1450, 1464, 1543, 1604, 1667, 1709, 1750, 1845, 1877,
1961, 1995, 2031, 2034, 2063, 2076, 2177, 2216, 2591, 2631, 2656,
2666, 2684, 2688, 2697, 2786, 2835
Cropping Systems: Intercropping, Interplanting, Mixed Cropping
or Mixed Planting (Often Planted in Alternating Rows with Some
Other Crop) 179, 181, 189, 191, 247, 374, 471, 478, 546, 601, 603,
605, 669, 694, 703, 732, 733, 743, 749, 765, 791, 806, 820, 828,
840, 873, 912, 923, 934, 938, 944, 951, 989, 1066, 1086, 1142,
1170, 1186, 1213, 1216, 1264, 1287, 1329, 1337, 1351, 1352, 1390,
1409, 1416, 1474, 1476, 1508, 1530, 1543, 1566, 1592, 1625, 1812,
1979, 1980, 2143, 2347, 2445, 2446, 2501, 2655, 2688, 2790
Crushing, soybean–equipment manufacturers. See Allis-Chalmers,
Anderson International Corp., French Oil Mill Machinery Co.

Los Angeles, California 1767
Cultural Practices, Cultivation & Agronomy (Including Crop
Management, Erosion, Planting, Seedbed Preparation, Water
Management / Irrigation) 27, 28, 29, 31, 38, 39, 48, 52, 61, 81, 85,
86, 93, 97, 98, 102, 109, 115, 128, 141, 143, 148, 152, 154, 162,
163, 170, 171, 176, 179, 181, 184, 188, 197, 202, 203, 206, 212,
216, 218, 259, 266, 272, 276, 284, 295, 302, 362, 365, 373, 385,
386, 405, 406, 413, 473, 475, 477, 484, 499, 506, 514, 520, 525,
531, 532, 536, 537, 548, 549, 551, 556, 561, 562, 567, 574, 577,
578, 581, 583, 585, 592, 593, 594, 598, 600, 601, 603, 621, 636,
637, 641, 642, 648, 652, 657, 660, 667, 668, 669, 672, 683, 688,
690, 691, 692, 696, 699, 703, 717, 719, 720, 721, 728, 729, 730,
731, 732, 733, 734, 737, 740, 742, 743, 749, 750, 754, 756, 759,
762, 768, 777, 779, 780, 786, 787, 788, 789, 795, 799, 801, 802,
803, 807, 809, 810, 817, 820, 828, 831, 838, 840, 841, 852, 853,
854, 855, 864, 865, 870, 873, 874, 881, 889, 890, 891, 898, 909,
910, 912, 913, 915, 916, 918, 919, 920, 923, 926, 927, 929, 932,
933, 937, 938, 944, 955, 958, 959, 964, 967, 976, 978, 979, 984,
994, 1002, 1005, 1007, 1008, 1014, 1016, 1025, 1026, 1029, 1031,
1036, 1043, 1048, 1052, 1069, 1073, 1080, 1087, 1097, 1102, 1104,
1106, 1116, 1117, 1118, 1142, 1155, 1156, 1158, 1161, 1162, 1170,
1173, 1174, 1175, 1181, 1183, 1192, 1196, 1201, 1204, 1206, 1207,
1212, 1213, 1215, 1216, 1217, 1219, 1220, 1223, 1226, 1227, 1228,
1229, 1230, 1236, 1245, 1249, 1260, 1263, 1264, 1265, 1266, 1268,
1270, 1278, 1283, 1285, 1286, 1287, 1291, 1298, 1299, 1301, 1309,
1311, 1316, 1319, 1325, 1328, 1329, 1330, 1340, 1343, 1346, 1355,
1359, 1360, 1364, 1368, 1369, 1370, 1376, 1378, 1380, 1385, 1390,
1404, 1406, 1407, 1420, 1421, 1424, 1430, 1432, 1448, 1461, 1462,
1463, 1464, 1466, 1468, 1470, 1478, 1479, 1481, 1489, 1491, 1498,
1503, 1508, 1510, 1514, 1515, 1516, 1520, 1523, 1526, 1537, 1541,
1553, 1554, 1572, 1575, 1591, 1592, 1615, 1616, 1621, 1627, 1646,
1656, 1675, 1677, 1679, 1696, 1707, 1709, 1713, 1718, 1721, 1727,
1730, 1736, 1738, 1739, 1748, 1750, 1759, 1770, 1775, 1789, 1810,
1812, 1820, 1828, 1831, 1835, 1836, 1837, 1840, 1846, 1855, 1864,
1871, 1873, 1885, 1902, 1908, 1911, 1914, 1933, 1941, 1944, 1946,
1954, 1974, 1979, 1980, 1984, 1996, 2008, 2009, 2021, 2025, 2026,
2029, 2032, 2035, 2045, 2059, 2060, 2063, 2064, 2065, 2066, 2069,
2092, 2096, 2099, 2100, 2104, 2107, 2114, 2122, 2125, 2130, 2134,
2135, 2137, 2140, 2143, 2163, 2171, 2179, 2212, 2218, 2237, 2243,
2244, 2257, 2258, 2268, 2271, 2291, 2293, 2294, 2328, 2342, 2348,
2352, 2367, 2372, 2377, 2378, 2399, 2400, 2401, 2406, 2409, 2413,
2418, 2430, 2433, 2442, 2454, 2459, 2478, 2501, 2541, 2556, 2561,
2571, 2602, 2614, 2688, 2694, 2695, 2713, 2797, 2831
Cultures of nitrogen fixing bacteria for soybeans. See Nitrogen
Fixing Cultures
Curds Made from Soymilk (Soft, Unpressed Tofu) as an End
Product or Food Ingredient. In Japanese: Oboro. In Chinese:
Daufu-fa, Doufu-hua, Doufu-hwa, Douhua, Toufu-hwa, Tow-foofah (“Bean Curd Flowers”) or Doufu-nao, Fu-nao (“Bean Curd
Brains”). In Filipino: Taho (Often Served as a Dessert with a Sugary
Syrup) 1118
Cutlets, meatless. See Meat Alternatives–Meatless Cutlets

CSY Agri-Processing, Inc. See Central Soya Co. (Fort Wayne,
Indiana)

Cyperus esculentus. See Chufa. Also Called Earth Almond, Tiger
Nuts, etc.

Cubbison, Sophie (1890-1982), and the Cubbison Cracker Co. of
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Dairy alternatives (soy based). See Soy Cheese–Non-Fermented,
Soy Cheese or Cheese Alternatives, Soy Cheesecake or Cream Pie,
Soy Cream Cheese, Soy Pudding, Custard, Parfait, or Mousse, Soy
Yogurt, Soymilk, Soymilk, Fermented, Tofu (Soy Cheese)
Daitokuji / Daitoku-ji natto. See Daitokuji Fermented Black
Soybeans–from Japan
Daitokuji Fermented Black Soybeans–from Japan. In Japan called
Daitokuji Natto or Daitoku-ji Natto 2362
Dammann & Co. (San Giovanni a Teduccio {near Naples}, Italy)
18, 70, 82, 178, 251, 261, 303, 429, 432, 447, 1136
Dannen Mills (St. Joseph, Missouri). Sold (Oct. 1963) to Farmers
Union Cooperative Marketing Assoc. (CMA) in Kansas City 1717,
1845
Dawa-dawa. See Natto–Soybean Dawa-dawa
Daylength Neutrality. See Soybean–Physiology–Photoperiod
Insensitivity
Death certificates. See Obituaries, Eulogies, Death Certificates, and
Wills
Deceptive or misleading labeling or products. See Unfair Practices–
Including Possible Deceptive / Misleading Labeling, Advertising,
etc. See also: Adulteration

Diesel Fuel, SoyDiesel, Biodiesel, or Artificial Petroleum (Made
from Methyl Esters of Soybean Oil) 1733, 1783
Diet and Breast Cancer Prevention (Soy Is Usually Mentioned)
2668
Diet and Cancer (Vegetarian Diet Is Not Mentioned; Soy May Not
Be Mentioned) 2634
Directories–Soybean Processors (Including Soyfoods
Manufacturers), Researchers, Conference Attendees, and Other
Names and Addresses Related to Soyfoods, Vegetarianism,
Macrobiotics, etc. See also Directories–Japanese American in USA
1659, 1773, 1780, 1784, 1826, 1833, 1851, 1956, 2073, 2110, 2161,
2242, 2272, 2350, 2403, 2438, 2668, 2669, 2689
Diseases of Soybeans (Bacterial, Fungal, and Viral / Virus). See
also: Nematode Disease Control 102, 120, 222, 259, 429, 480, 525,
561, 562, 693, 799, 882, 912, 939, 959, 995, 1017, 1064, 1069,
1118, 1147, 1160, 1168, 1177, 1180, 1185, 1198, 1202, 1225, 1229,
1243, 1273, 1315, 1329, 1340, 1344, 1366, 1377, 1396, 1415, 1423,
1478, 1500, 1523, 1565, 1592, 1616, 1659, 1713, 1734, 1736, 1744,
1746, 1750, 1812, 1821, 1853, 1864, 1888, 1900, 1924, 1951, 1965,
1966, 1967, 1969, 1970, 1989, 2063, 2064, 2067, 2068, 2076, 2077,
2078, 2114, 2135, 2143, 2149, 2150, 2170, 2174, 2183, 2192, 2199,
2201, 2209, 2233, 2253, 2260, 2277, 2308, 2312, 2323, 2330, 2331,
2375, 2387, 2398, 2405, 2415, 2416, 2432, 2445, 2446, 2455, 2464,
2479, 2489, 2493, 2502, 2508, 2509, 2512, 2521, 2524, 2531, 2541,
2551, 2567, 2611, 2614, 2624, 2636, 2655, 2656, 2662, 2687, 2688,
2709, 2747, 2749, 2751, 2769

Delphos Grain & Soya Products Co. (Delphos, Ohio) 2116, 2117
Demos, Steve. See White Wave, Inc. (Boulder, Colorado)

Diseases, pests, and other types of injury, plant protection from. See
Plant Protection from Diseases, Pests and Other Types of Injury
(General)

Depression. See Mental Health
Diseases, plant protection from. See Soybean Rust
Detection of soy oil as an adulterant. See Adulteration of Foods and
its Detection–Soy Oil

District of Columbia. See United States–States–District of
Columbia

Detection of soy proteins. See Soy Proteins–Detection
Detergents or soaps made from soy oil. See Soaps or Detergents
Developing countries, soybean production in. See Tropical and
Subtropical Countries, Soybean Production in (Mostly in
Developing nations. See Third World
Development, sustainable. See World Problems–Sustainable
Development and Growth
Diabetes and Diabetic Diets 361, 416, 417, 446, 585, 625, 660, 686,
687, 690, 691, 692, 788, 799, 820, 956, 1028, 1031, 1032, 1033,
1071, 1081, 1090, 1142, 1186, 1241, 1464, 1470, 1473, 1475, 1492,
1495, 1497, 1528, 1597, 1606, 1616, 1632, 1642, 1650, 1750, 1762,
1812, 1851, 1864, 1912, 1979, 2024, 2313
Dies, Edward Jerome (1891-1979) 1831, 1832, 1833, 1834, 1876,
1932, 1977

Diversity, Genetic. See Soybean–Genetic Diversity, Variability and
Population Structure
Documents with More Than 20 Keywords 2, 7, 9, 17, 24, 26, 27,
28, 29, 30, 32, 38, 46, 52, 59, 73, 81, 85, 86, 88, 93, 95, 96, 102,
105, 111, 115, 120, 128, 141, 143, 150, 152, 157, 159, 171, 179,
181, 187, 196, 197, 206, 207, 212, 216, 218, 221, 222, 242, 247,
251, 252, 253, 254, 258, 259, 262, 266, 272, 280, 282, 286, 294,
295, 302, 303, 305, 307, 321, 361, 362, 365, 370, 373, 374, 380,
394, 396, 416, 417, 429, 430, 431, 432, 445, 446, 455, 459, 461,
475, 477, 478, 484, 485, 493, 498, 499, 506, 511, 512, 520, 525,
530, 532, 535, 542, 547, 551, 556, 561, 562, 566, 567, 578, 579,
581, 583, 585, 593, 594, 600, 603, 607, 613, 617, 618, 625, 636,
641, 642, 649, 652, 659, 660, 661, 663, 666, 667, 669, 674, 675,
678, 680, 683, 686, 687, 690, 691, 692, 693, 694, 703, 704, 717,
719, 720, 730, 731, 732, 734, 742, 749, 757, 759, 761, 770, 784,
787, 788, 789, 791, 792, 795, 799, 803, 807, 811, 812, 820, 827,
829, 833, 840, 841, 847, 858, 866, 869, 870, 872, 879, 880, 882,
883, 884, 886, 889, 890, 894, 909, 912, 915, 916, 918, 919, 926,
929, 932, 933, 934, 936, 939, 943, 944, 951, 956, 960, 961, 965,
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976, 979, 982, 986, 988, 989, 1002, 1008, 1011, 1012, 1016, 1018,
1019, 1023, 1028, 1029, 1032, 1033, 1038, 1061, 1062, 1066, 1067,
1069, 1071, 1078, 1080, 1082, 1084, 1085, 1087, 1090, 1091, 1097,
1100, 1107, 1108, 1115, 1118, 1119, 1120, 1123, 1128, 1133, 1135,
1136, 1137, 1138, 1140, 1142, 1143, 1144, 1145, 1146, 1147, 1148,
1149, 1150, 1151, 1152, 1153, 1155, 1156, 1157, 1161, 1166, 1168,
1173, 1174, 1175, 1182, 1186, 1188, 1195, 1196, 1197, 1199, 1211,
1213, 1215, 1217, 1219, 1223, 1226, 1227, 1228, 1229, 1232, 1235,
1237, 1238, 1245, 1270, 1271, 1272, 1284, 1286, 1289, 1302, 1303,
1307, 1308, 1309, 1313, 1318, 1326, 1329, 1334, 1338, 1342, 1351,
1352, 1358, 1360, 1361, 1370, 1378, 1381, 1390, 1397, 1399, 1403,
1412, 1423, 1438, 1445, 1448, 1463, 1464, 1466, 1469, 1470, 1473,
1474, 1475, 1476, 1486, 1489, 1492, 1495, 1503, 1506, 1516, 1520,
1523, 1528, 1534, 1539, 1551, 1552, 1555, 1565, 1566, 1569, 1572,
1575, 1582, 1583, 1584, 1585, 1586, 1587, 1589, 1591, 1597, 1598,
1599, 1602, 1603, 1604, 1605, 1608, 1609, 1616, 1618, 1619, 1625,
1632, 1646, 1655, 1656, 1659, 1660, 1684, 1692, 1704, 1709, 1710,
1713, 1715, 1718, 1719, 1721, 1726, 1736, 1741, 1746, 1748, 1750,
1762, 1767, 1770, 1775, 1784, 1792, 1799, 1801, 1808, 1812, 1817,
1820, 1828, 1831, 1832, 1833, 1834, 1837, 1851, 1864, 1876, 1896,
1905, 1908, 1912, 1921, 1927, 1928, 1940, 1952, 1956, 1958, 1961,
1962, 1963, 1972, 1974, 1977, 1979, 1986, 1987, 1990, 1991, 2004,
2006, 2007, 2009, 2012, 2021, 2024, 2045, 2056, 2059, 2063, 2064,
2066, 2073, 2078, 2097, 2098, 2099, 2102, 2105, 2114, 2116, 2117,
2133, 2143, 2144, 2145, 2151, 2152, 2163, 2166, 2168, 2178, 2208,
2237, 2242, 2246, 2250, 2255, 2270, 2278, 2283, 2284, 2286, 2289,
2321, 2345, 2350, 2362, 2369, 2393, 2400, 2403, 2415, 2429, 2432,
2438, 2442, 2445, 2446, 2447, 2448, 2450, 2455, 2479, 2487, 2489,
2498, 2510, 2513, 2518, 2529, 2537, 2542, 2555, 2568, 2569, 2579,
2597, 2614, 2615, 2624, 2635, 2636, 2640, 2642, 2643, 2648, 2651,
2652, 2654, 2655, 2656, 2666, 2670, 2671, 2681, 2682, 2685, 2689,
2696, 2699, 2705, 2711, 2717, 2718, 2721, 2725, 2735, 2736, 2749,
2753, 2760, 2761, 2765, 2768, 2769, 2790, 2807, 2835, 2836, 2837,
2839
Dogs, Cats, and Other Pets / Companion Animals Fed Soybeans,
Soybean Forage, or Soybean Cake or Meal as Feed / Pet Food /
Petfood 1990, 2168
Domestication of the soybean. See Origin, Domestication, and
Dissemination of the Soybean (General)
Dorsett, Palemon Howard (1862-1943, USDA) 222, 1361, 1377,
1408, 1409, 1410, 1413, 1416, 1418, 1423, 1429, 1440, 1449, 1710,
2250, 2445, 2446, 2479, 2489, 2510, 2577, 2624, 2642, 2810, 2836
Dorsett-Morse Expedition to East Asia (Feb. 1929 to Feb. 1931)
1361, 1377, 1408, 1409, 1410, 1413, 1416, 1418, 1423, 1429, 1440,
1449, 1710, 1719, 1762, 1801, 1908, 2226, 2383, 2384, 2385, 2389,
2445, 2446, 2479, 2489, 2510, 2577, 2624, 2642, 2810, 2836
Douchi or doushi or dow see or dowsi. See Fermented Black
Soybeans
Drackett Co. (The) (Cincinnati and Sharonville [or Evendale],
Ohio) 1831, 1834, 1960
Dried yuba sticks. See Yuba–Dried Yuba Sticks
Dried-frozen tofu. See Tofu, Frozen, Dried-frozen, or Dried Whole

Drying of soybeans. See Storage of Seeds
Dust Suppressants and Dust Control–Industrial Uses of Soy Oil as a
Non-Drying Oil 2755
Earliest articles on soy in major magazines and newspapers. See
Media–Earliest Articles on Soy
Earliest document seen... See Historical–Earliest Document Seen
Ecology (“The Mother of All the Sciences”) and Ecosystems 2111,
2178, 2309, 2459, 2575, 2655, 2782, 2784, 2793
Economics of soybean production and hedging. See Marketing
Soybeans
Edamamé. See Green Vegetable Soybeans, Green Vegetable
Soybeans–Edamamé
Edelsoja Whole (Full-Fat) Soy flour. Developed by Laszlo
Berczeller in Austria and Launched in May 1928 1808, 2066
Eden Foods, Inc. (Clinton, Michigan; Founded 4 Nov. 1969) and
American Soy Products (Saline, Michigan; Founded Aug. 1986)
2709, 2736, 2741
Edible or food-grade soybeans. See Green Vegetable Soybeans–
Vegetable-Type, Garden-Type, or Edible Soybeans
Edible Soy Products, makers of Pro-Nuts (Hudson, Iowa). See
Solnuts B.V.
Edmondson, J.B. “Ben” (1846-1929). Soybean Pioneer in Indiana,
and in Hendricks County, Indiana 1323, 1355, 1356, 1358, 1384,
1385, 1386, 1434, 1962, 2322, 2775, 2776
Egypt. See Africa–Egypt
Eichberg, Joseph. See American Lecithin Corp.
El Molino Mills (Los Angeles Area. Founded by Edward Allen
Vandercook. Began Operations on 1 March 1926 in Alhambra,
California) 1851
Elizabeth City Oil and Fertilizer Co. (Elizabeth City, North
Carolina; 1915) 675, 690, 691, 692, 1084, 1831, 1834, 2159, 2450
Embargoes, tariffs, duties. See Trade Policies (International)
Concerning Soybeans, Soy Products, or Soyfoods–Tariffs, Duties,
Embargoes, Moratoriums
Energy, renewable, from soybeans. See Diesel Fuel, SoyDiesel,
Biodiesel, or Artificial Petroleum
England. See Europe, Western–United Kingdom
Entomology and Plant Quarantine. Bureau of. See United States
Department of Agriculture (USDA)–Bureau Entomology and Plant
Quarantine
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Enzyme active soy flour. See Soy Flour, Grits, and Flakes–Enzyme
Active

Republic from 1922 to Dec. 1991). Named Belorussia, Byelorussia,
or White Russia before 1991 1432

Enzymes (General) 1320, 1504

Europe, Eastern–Bulgaria 1808, 1832, 1834, 1977, 2064, 2143,
2347, 2377, 2379, 2380, 2400, 2401, 2430

Enzymes in Soybean Seeds–Lipoxygenase (Formerly Called
Lipoxidase) and Its Inactivation 2636, 2659, 2667, 2710, 2711,
2735, 2746, 2748, 2758, 2771, 2789, 2803, 2805

Europe, Eastern–Croatia (Hrvatska; Declared Independence from
Yugoslavia on 21 June 1991; Includes Istria or Istrian Peninsula and
Rijeka (formerly Fiume)) 1183, 1186, 1372, 1493, 2066, 2276

Enzymes in Soybean Seeds–Other 625, 1118, 1186, 1642, 1701,
1713, 1872, 1977, 1990, 1994

Europe, Eastern–Czech Republic (Ceská Republika; Including
Bohemia or Cechy, and Moravia or Morava. From 1918 until 1
Jan. 1993, Western Part of Czechoslovakia, which also included
Slovakia or Slovensko) 251, 252, 253, 1135, 1318, 1598, 1743,
1808, 2066, 2692, 2744

Enzymes in Soybean Seeds–Peroxidase 625, 1649, 2662
Enzymes in Soybean Seeds–Urease and Its Inactivation 625, 884,
1186, 2353
Enzymes Produced During Fermentations Involving Koji or
Aspergillus Oryzae (Including Enzymes in Miso and Fermented Soy
Sauce) 452, 2476, 2771
Enzymes Produced During Fermentations Involving Tempeh, Natto,
Fermented Tofu, or Fermented Black Soybeans 452

Europe, Eastern–Czechoslovakia (From 1918 until 1 Jan. 1993;
then divided into The Czech Republic [formerly Bohemia and
Moravia], and Slovakia [officially “The Slovak Republic”]) 1071,
1091, 1100, 1135, 1318, 1372, 1598, 1646, 1672, 1736, 1742, 1743,
1808, 1812, 1832, 1834, 2064, 2066, 2143, 2692, 2744
Europe, Eastern–Estonia (Formerly Estonian SSR, a Soviet
Republic from Aug. 1940 to Aug. 1991; Also Spelled Esthonia)
1742, 1743

Equipment for making tofu. See Tofu Equipment
Europe, Eastern (General) 2650
Equipment for soybean crushing–manufacturers. See Anderson
International Corp., French Oil Mill Machinery Co.
Erewhon (Boston, Massachusetts). Founded April 1966 by Aveline
and Michio Kushi in Boston. Merged with U.S. Mills in 1986 2522,
2530, 2736
Ernst, Andrew H. (1796-1860)–Pioneer Horticulturalist and
Nurseryman of Cincinnati, Ohio 430, 1148, 2640
Erosion of soils. See Soil Science–Soil Conservation or Soil
Erosion

Europe, Eastern–Hungary (Magyar Köztársaság) 52, 361, 380,
1118, 1135, 1183, 1223, 1329, 1368, 1372, 1598, 1655, 1742, 1743,
1808, 1977, 1979, 2064, 2065, 2066, 2143, 2377, 2379, 2400, 2401,
2744
Europe, Eastern–Introduction of Soybeans to. Earliest document
seen concerning the cultivation of soybeans in a certain Eastern
European country 1071
Europe, Eastern–Introduction of Soybeans to. This document
contains the earliest date seen for soybeans in a certain Eastern
European country 1432

Estrogens in plants. See Phytoestrogens
Europe, Eastern–Introduction of Soybeans to. This document
contains the earliest date seen for the cultivation of soybeans in a
certain Eastern European country 1071, 1432, 2066

Ethanol (ethyl alcohol). See Solvents
Etymology. See the specific product concerned (e.g. soybeans, tofu,
soybean meal, etc.)
Etymology of the Word “Soyfoods” and its Cognates / Relatives in
Various Languages 618, 2542
Etymology of the Words “Soya,” “Soy,” and “Soybean” and their
Cognates / Relatives in Various Languages 2, 7, 9, 17, 24, 28, 31,
44, 52, 81, 85, 86, 111, 128, 144, 148, 161, 188, 194, 196, 222, 254,
272, 294, 303, 307, 365, 380, 429, 448, 487, 521, 532, 549, 551,
577, 585, 600, 614, 649, 667, 675, 792, 799, 869, 936, 937, 951,
1082, 1118, 1139, 1148, 1163, 1172, 1307, 1329, 1358, 1406, 1422,
1464, 1492, 1591, 1592, 1616, 1618, 1694, 1713, 1723, 1864, 1961,
2144, 2151, 2168, 2192, 2321, 2450, 2490, 2558, 2719

Europe, Eastern–Latvia (Formerly Latvian SSR, a Soviet Republic
from Aug. 1940 to Aug. 1991) 1742, 1743
Europe, Eastern–Lithuania (Formerly Lithuanian SSR, a Soviet
Republic from Aug. 1940 to Aug. 1991) 1186, 1742, 1743, 1808,
1991
Europe, Eastern–Moldova (Moldavia until Aug. 1991; Formerly
Moldavian SSR, a Soviet Republic from 1917 to 26 Dec. 1991)
2066
Europe, Eastern–Poland 84, 1071, 1118, 1135, 1372, 1597, 1598,
1672, 1742, 1743, 1808, 1812, 1832, 1834, 2052, 2064, 2066, 2095,
2098, 2143, 2146, 2217, 2455, 2512, 2628, 2642, 2651

Europe, Eastern–Belarus (Formerly Byelorussian SSR, a Soviet
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Europe, Eastern–Romania (Including Moldavia and Bessarabia until
1940-44). Also spelled Rumania 1071, 1135, 1368, 1598, 1736,
1742, 1743, 1808, 2064, 2143, 2744
Europe, Eastern–Russian Federation (Russia); Formerly Russian
SFSR, a Soviet Republic from 30 Dec. 1922 to Dec. 1991) 84, 254,
294, 322, 323, 341, 358, 362, 370, 373, 407, 408, 416, 429, 431,
435, 448, 484, 493, 530, 547, 686, 757, 788, 792, 890, 1031, 1071,
1118, 1135, 1139, 1186, 1318, 1329, 1338, 1456, 1585, 1596, 1616,
1655, 1812, 2021, 2048, 2057, 2066, 2217, 2429, 2489, 2537, 2624,
2635, 2651, 2698, 2711, 2744, 2753, 2820
Europe, Eastern–Serbia (Republic of Serbia since 6 June 2006).
Including Belgrade, Novi Sad, Sajkaska, Vojvodina, and disputed
Kosovo. Formerly part of the loose State Union of Serbia and
Montenegro (2003-2006) 2626
Europe, Eastern–Slovakia (Slovak Republic, or Slovensko; Eastern
Part of Czechoslovakia from 1918 until 1 Jan. 1993) 1372, 1743,
2692
Europe, Eastern–Slovenia (Slovenija; Declared Independence from
Yugoslavia on 21 June 1991) 2066, 2526, 2554
Europe, Eastern–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 1598, 1655
Europe, Eastern–Ukraine (Ukrayina; Formerly Ukranian SSR, a
Soviet Republic from 1917 to Dec. 1991) 84, 156, 160, 251, 252,
253, 303, 380, 430, 432, 446, 515, 788, 1008, 1031, 1106, 1118,
1135, 1136, 1186, 1598, 1742
Europe, Eastern–USSR (Union of Soviet Socialist Republics or
Soviet Union; called Russia before 30 Dec. 1922. Ceased to exist
on 26 Dec. 1991) 1118, 1186, 1223, 1314, 1329, 1338, 1342, 1408,
1432, 1456, 1585, 1596, 1598, 1616, 1655, 1656, 1672, 1736, 1743,
1808, 1812, 1832, 1834, 1887, 1975, 1979, 1991, 2021, 2048, 2052,
2057, 2064, 2066, 2143, 2217, 2429, 2478, 2489, 2537, 2624, 2635,
2650, 2651, 2658, 2744, 2753, 2809
Europe, Eastern–Yugoslavia. Existed from 1918 to Jan. 1992.
Composed of Serbia / Servia, Croatia, Bosnia and Herzegovina,
Slovenia, Macedonia, and Montenegro. Included Carnaro, Fiume /
Rijeka / Rieka 1947-1992; Formerly Also Spelled Jugoslavia. See
also Serbia and Montenegro 1186, 1457, 1493, 1494, 1743, 1832,
1834, 1977, 2064, 2143, 2276, 2400, 2526, 2554, 2626
Europe–Soybean crushers (general). See Soybean Crushers
(Europe)
Europe, soyfoods movement in. See Soyfoods Movement in Europe
Europe, Western 24, 52, 222, 365, 585, 686, 769, 1079, 1142, 1274,
1313, 1403, 1412, 1470, 1473, 1864, 2143, 2450, 2572, 2616, 2627,
2640, 2741
Europe, Western–Austria (Österreich) was independent before 8
June 1876 when the dual monarchy was formed. As the AustroHungarian Empire began to break up, the Republic of Austria
declared independence on 12 Nov. 1918 874, 1032, 1033, 1071,

1118, 1135, 1136, 1148, 1153, 1186, 1229, 1307, 1318, 1337, 1368,
1369, 1372, 1373, 1454, 1457, 1461, 1475, 1491, 1585, 1597, 1598,
1616, 1709, 1742, 1743, 1812, 1832, 1834, 2052, 2064, 2065, 2066,
2095, 2143, 2144, 2167, 2602, 2839
Europe, Western–Austria-Hungary (Austro-Hungarian Empire).
Officially Dissolved on 12 Nov. 1918 52, 125, 182, 361, 380, 429,
430, 432, 446, 452, 686, 788, 811, 890, 1183, 2832
Europe, Western–Belgium, Kingdom of 686, 890, 1031, 1118, 1186,
1439, 1602, 1603, 1605, 1646, 1672, 1707, 1718, 1793, 2064, 2066,
2069, 2104, 2241, 2617
Europe, Western–Denmark (Danmark; Including the Province of
Greenland [Kalaallit Nunaat]) 446, 452, 504, 686, 960, 1032, 1118,
1182, 1186, 1475, 1523, 1726, 2799, 2834
Europe, Western–Finland (Suomen Tasavalta) 1742, 1743, 1991
Europe, Western–France (République Française) 18, 84, 90, 93,
113, 114, 143, 160, 192, 251, 252, 253, 303, 374, 380, 409, 416,
417, 429, 432, 446, 515, 618, 686, 788, 792, 820, 829, 890, 904,
987, 1008, 1031, 1032, 1033, 1071, 1091, 1100, 1106, 1117, 1118,
1133, 1135, 1136, 1186, 1234, 1307, 1318, 1329, 1475, 1572, 1584,
1586, 1597, 1602, 1603, 1604, 1605, 1616, 1646, 1660, 1709, 1718,
1733, 1736, 1738, 1741, 1769, 1783, 1791, 1808, 1810, 1812, 1835,
1836, 1846, 1852, 1855, 1873, 1885, 1887, 1974, 1979, 1980, 2012,
2029, 2044, 2059, 2061, 2064, 2066, 2069, 2167, 2250, 2325, 2400,
2442, 2459, 2477, 2491, 2518, 2537, 2570, 2571, 2575, 2627, 2655,
2693, 2700, 2731, 2774, 2817
Europe, Western–Germany (Deutschland; Including East and West
Germany, Oct. 1949–July 1990) 44, 57, 90, 99, 109, 156, 160, 179,
303, 371, 380, 410, 429, 430, 432, 445, 446, 510, 515, 583, 632,
686, 687, 690, 691, 692, 733, 747, 758, 767, 788, 792, 884, 890,
904, 1031, 1032, 1033, 1044, 1071, 1072, 1118, 1133, 1135, 1136,
1148, 1186, 1307, 1318, 1337, 1369, 1413, 1475, 1523, 1572, 1585,
1597, 1615, 1616, 1618, 1659, 1672, 1733, 1736, 1741, 1742, 1743,
1774, 1799, 1808, 1812, 1844, 1974, 1977, 1979, 1991, 2048, 2064,
2065, 2066, 2116, 2144, 2208, 2217, 2237, 2255, 2281, 2526, 2554,
2607, 2627, 2635, 2679, 2754, 2774
Europe, Western–Greece (Hellenic Republic–Elliniki Dimokratia–
Hellas. Including Crete, Kríte, Kriti, or Creta, and Epirus or
Epeiros) 2064, 2066
Europe, Western–Introduction of Soybeans to. Earliest document
seen concerning soybeans in a certain Western European country
1991
Europe, Western–Introduction of Soybeans to. Earliest document
seen concerning the cultivation of soybeans in a certain Western
European country 1991
Europe, Western–Introduction of Soybeans to. This document
contains the earliest date seen for soybeans in a certain Western
European country 1572, 1991
Europe, Western–Introduction of Soybeans to. This document
contains the earliest date seen for the cultivation of soybeans in a
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certain Western European country 1572, 1991
Europe, Western–Ireland, Republic of (Éire; Also Called Irish
Republic) 446, 1032, 1186, 1774
Europe, Western–Italy (Repubblica Italiana) 18, 70, 82, 178, 251,
252, 253, 260, 261, 303, 374, 380, 429, 432, 447, 686, 733, 792,
993, 1014, 1032, 1033, 1071, 1107, 1118, 1135, 1136, 1186, 1229,
1245, 1285, 1319, 1329, 1475, 1523, 1597, 1616, 1660, 1736, 1812,
2097, 2179, 2286, 2325, 2400, 2537, 2540, 2629, 2651, 2774, 2807
Europe–Western–Italy–Soy Ingredients Used in Italian-Style
Recipes, Food Products, or Dishes Worldwide 1899
Europe, Western–Luxembourg, Grand Duchy of (Occasionally
spelled Luxemburg) 1186
Europe, Western–Netherlands, Kingdom of the (Koninkrijk der
Nederlanden), Including Holland 380, 504, 686, 687, 788, 884,
1032, 1033, 1071, 1091, 1100, 1118, 1133, 1135, 1186, 1223, 1474,
1475, 1523, 1585, 1586, 1597, 1602, 1603, 1605, 1646, 1655, 1659,
1736, 1774, 1808, 1812, 1815, 1832, 1980, 2061, 2064, 2066, 2069,
2143, 2145, 2217, 2704, 2753, 2807
Europe, Western–Norway, Kingdom of (Kongeriket Norge) 429,
446, 1186
Europe, Western–Portugal (República Portuguesa; Including Macao
/ Macau {Until 1999} and the Azores) 1655, 1709, 1873, 2243,
2255, 2268, 2286, 2378, 2642
Europe, Western–Scotland (Part of United Kingdom since 1707)
446, 1572, 1644, 1669, 1788
Europe, Western–Spain, Kingdom of (Reino de España) 374, 1186,
1515, 1694, 1736, 2025, 2060, 2065, 2249, 2267, 2325
Europe, Western–Sweden, Kingdom of (Konungariket Sverige)
446, 686, 1032, 1118, 1186, 1475, 1523, 1696, 1808, 1991, 2048,
2057, 2143, 2217, 2504, 2513, 2514, 2532, 2538, 2555, 2596, 2598,
2600, 2608, 2616, 2627, 2635, 2671, 2697, 2699, 2725, 2768, 2769,
2815

Evans Seed Co. (West Branch, Ogemaw County, Michigan) and Mr.
Edward Ellsworth Evans (1864-1928) 128, 142, 152, 157, 159, 171,
179, 181, 197, 254, 282, 432, 620, 916, 1012, 1018, 1029, 1038,
1062, 1572, 1632, 1660, 1750, 1766, 1962, 2651, 2652, 2795, 2798,
2839
Expellers. See Soybean Crushing–Equipment–Screw Presses and
Expellers
Experiment Stations, Office of. See United States Department of
Agriculture (USDA)–Office of Experiment Stations
Experiment stations (state) in USA. See Agricultural Experiment
Stations in the United States
Explosions or fires. See Soybean Crushing–Explosions and/or Fires
in Soybean Solvent Extraction Plants
Explosives Made from Soy Oil or Glycerine–Industrial Uses of Soy
Oil as a Non-Drying Oil 484, 799, 811, 829, 882, 1142, 1486, 1765,
2807
Exports. See Trade of Soybeans, Oil & Meal, or see Individual
Soyfoods Exported
Extruders, Extrusion Cooking, Extrusion Cookers and Expanders.
See also Low Cost Extrusion Cookers (LEC / LECs) 2676
Faba bean or fava bean. See Broad Bean (Vicia faba)
Fairchild, David (1869-1954). In 1897 founded Section of Foreign
Seed and Plant Introduction. After March 1901, Renamed Office of
Foreign Seed and Plant Introduction, then Office of Foreign Plant
Introduction, then Division of Foreign Plant Introduction 32, 187,
222, 431, 436, 1490, 1565, 2250
Family history. See Genealogy and Family History
FAO. See United Nations (Including UNICEF, FAO, UNDP,
UNESCO, and UNRRA) Work with Soy
Farbenindustrie, I.G. See IG Farben

Europe, Western–Switzerland (Swiss Confederation) 788, 1118,
1135, 1139, 1186, 1318, 1597, 1808, 1852, 2540, 2544, 2598, 2607,
2616, 2627, 2678, 2691, 2717
Europe, Western–United Kingdom of Great Britain and Northern
Ireland (UK–Including England, Scotland, Wales, Channel Islands,
Isle of Man, Gibraltar) 148, 179, 186, 358, 362, 374, 379, 380, 416,
417, 446, 448, 450, 476, 484, 497, 525, 547, 614, 622, 686, 687,
690, 691, 692, 757, 788, 882, 889, 1032, 1105, 1118, 1135, 1137,
1186, 1346, 1382, 1475, 1476, 1478, 1488, 1523, 1572, 1583, 1585,
1586, 1587, 1597, 1605, 1616, 1618, 1644, 1646, 1655, 1659, 1669,
1696, 1726, 1735, 1736, 1741, 1742, 1743, 1788, 1789, 1974, 2064,
2066, 2088, 2180, 2196, 2329, 2426, 2499, 2607, 2619, 2658, 2670,
2681, 2744, 2764, 2779, 2809
European Soybean Types and Varieties–Early, with Names 1812,
1835, 1979, 2044

Farm Food Co. (San Rafael, then San Francisco, California), Farm
Foods, and Farm Soy Dairy (Summertown, Tennessee). Div. of
Hain Food Group (Uniondale, New York). Merged with Barricini
Foods on 31 May 1985. Acquired by 21st Century Foods from
Barracini Foods in mid-1993 2542
Farm machinery. See Tractors
Farm Machinery–Etymology of Related Terms and Their Cognates
52, 85, 86, 150, 181, 498, 600, 1305
Farm (The) (Summertown, Tennessee). See also Soyfoods
Companies (USA)–Farm Food Co.. 2542
Fasting–Abstaining from All Food and Nourishment, Consuming
Only Water 1028
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2688
Fatty Acids for Non-Drying or Drying Applications (As in Hot-Melt
Glues or the Curing Component of Epoxy Glues)–Industrial Uses of
Soy Oil 1575, 1758, 1834
Fearn, Dr. Charles E. (-1949), and Fearn Soya Foods / Fearn
Natural Foods 1851, 1889
Feed manufacturing companies. See Ralston Purina Company
Feeds / Forage from Soybean Plants–Hay (Whole Dried Soybean
Plants, Foliage and Immature Seed Included) 17, 26, 30, 33, 49, 50,
52, 58, 60, 61, 68, 80, 81, 85, 86, 88, 92, 95, 96, 97, 98, 102, 115,
120, 128, 131, 139, 142, 143, 147, 148, 150, 152, 157, 159, 172,
174, 181, 183, 195, 200, 201, 206, 212, 216, 219, 221, 242, 247,
250, 256, 257, 259, 262, 263, 264, 266, 272, 276, 286, 287, 295,
350, 355, 365, 366, 372, 373, 375, 388, 403, 405, 415, 416, 417,
418, 424, 455, 464, 467, 471, 475, 479, 484, 485, 491, 498, 499,
506, 511, 512, 520, 530, 531, 532, 538, 542, 547, 548, 549, 550,
551, 556, 561, 562, 567, 577, 578, 581, 583, 585, 592, 593, 594,
598, 600, 603, 618, 619, 621, 628, 642, 657, 663, 667, 669, 674,
679, 683, 688, 694, 699, 703, 717, 719, 720, 721, 728, 729, 730,
731, 732, 734, 737, 742, 749, 750, 753, 759, 769, 770, 777, 784,
786, 787, 791, 794, 799, 803, 807, 810, 815, 817, 818, 820, 829,
831, 833, 835, 838, 840, 841, 845, 846, 853, 855, 869, 870, 879,
883, 886, 888, 891, 894, 898, 900, 910, 912, 915, 916, 918, 921,
926, 927, 929, 930, 937, 938, 939, 951, 959, 967, 976, 977, 979,
989, 1002, 1003, 1007, 1009, 1012, 1015, 1016, 1019, 1027, 1032,
1033, 1036, 1043, 1048, 1055, 1061, 1063, 1065, 1066, 1069, 1073,
1082, 1097, 1099, 1109, 1112, 1116, 1118, 1120, 1121, 1137, 1142,
1143, 1153, 1155, 1156, 1157, 1161, 1165, 1166, 1170, 1173, 1174,
1175, 1181, 1186, 1188, 1190, 1193, 1194, 1197, 1199, 1206, 1210,
1211, 1212, 1213, 1215, 1216, 1217, 1219, 1220, 1226, 1227, 1228,
1229, 1237, 1238, 1249, 1258, 1260, 1261, 1262, 1263, 1264, 1267,
1268, 1270, 1271, 1278, 1281, 1283, 1286, 1287, 1291, 1297, 1301,
1302, 1303, 1309, 1312, 1313, 1316, 1323, 1325, 1328, 1329, 1330,
1331, 1332, 1334, 1336, 1340, 1342, 1343, 1345, 1347, 1351, 1352,
1356, 1358, 1361, 1368, 1370, 1373, 1375, 1378, 1379, 1380, 1381,
1385, 1387, 1389, 1390, 1393, 1394, 1402, 1403, 1407, 1411, 1412,
1415, 1417, 1419, 1433, 1434, 1446, 1448, 1455, 1463, 1464, 1474,
1475, 1478, 1481, 1501, 1508, 1510, 1516, 1530, 1541, 1543, 1554,
1592, 1595, 1617, 1641, 1648, 1652, 1653, 1662, 1673, 1677, 1679,
1709, 1712, 1713, 1714, 1725, 1727, 1730, 1740, 1748, 1750, 1812,
1830, 1887, 1918, 1954, 1961, 1984, 1990, 2053, 2097, 2118, 2143,
2168, 2291, 2361, 2407, 2444, 2651, 2776
Feeds / Forage from Soybean Plants or Full-Fat Seeds (Including
Forage, Fodder {Green Plants}, or Ground Soybean Seeds) 2, 27,
37, 42, 44, 75, 88, 144, 146, 155, 158, 165, 171, 172, 188, 205, 211,
214, 218, 222, 242, 254, 265, 284, 307, 315, 319, 361, 376, 409,
472, 474, 477, 478, 497, 536, 572, 579, 604, 648, 659, 668, 675,
686, 701, 751, 761, 762, 772, 780, 788, 789, 795, 811, 814, 827,
828, 830, 859, 865, 882, 888, 917, 925, 932, 943, 944, 960, 961,
962, 964, 965, 969, 984, 1052, 1058, 1062, 1071, 1083, 1090, 1105,
1117, 1123, 1130, 1131, 1138, 1148, 1158, 1162, 1169, 1182, 1186,
1212, 1217, 1220, 1234, 1281, 1289, 1314, 1325, 1338, 1347, 1362,
1391, 1399, 1470, 1473, 1483, 1487, 1490, 1506, 1515, 1517, 1518,
1521, 1537, 1545, 1569, 1583, 1598, 1603, 1616, 1617, 1618, 1622,
1660, 1662, 1671, 1712, 1723, 1736, 1790, 1812, 1838, 1885, 2006,
2021, 2045, 2060, 2114, 2120, 2137, 2238, 2266, 2280, 2537, 2676,

Feeds / Forage from Soybean Plants–Pasture, Grazing or Foraging
52, 64, 65, 71, 81, 85, 86, 91, 93, 96, 111, 115, 247, 272, 302, 365,
374, 417, 418, 424, 429, 464, 506, 511, 512, 519, 520, 556, 585,
593, 594, 603, 607, 655, 663, 667, 670, 679, 694, 720, 730, 742,
749, 753, 777, 787, 799, 807, 818, 820, 841, 870, 912, 989, 1019,
1061, 1067, 1116, 1118, 1142, 1166, 1168, 1181, 1226, 1227, 1228,
1268, 1271, 1296, 1302, 1303, 1328, 1329, 1334, 1370, 1390, 1403,
1412, 1419, 1464, 1473, 1474, 1489, 1490, 1495, 1523, 1591, 1592,
1609, 1659, 1713, 1887, 2100, 2144, 2221, 2699, 2736, 2790
Feeds / Forage from Soybean Plants–Pastures & Grazing–Hogging
Down / Off, Pasturing Down, Grazing Down, Lambing Down / Off,
and Sheeping-Down / Off 52, 74, 86, 115, 150, 158, 179, 215, 231,
315, 365, 417, 418, 429, 464, 511, 545, 551, 556, 583, 592, 593,
594, 601, 605, 655, 663, 667, 669, 672, 674, 694, 703, 720, 730,
742, 765, 820, 831, 840, 846, 852, 854, 870, 893, 894, 901, 909,
915, 916, 918, 929, 930, 937, 944, 951, 979, 984, 997, 1002, 1016,
1027, 1029, 1061, 1069, 1116, 1118, 1157, 1161, 1166, 1170, 1173,
1197, 1199, 1211, 1215, 1219, 1266, 1270, 1271, 1286, 1343, 1378,
1387, 1389, 1403, 1412, 1492, 1495, 1961, 2168, 2445, 2446, 2736,
2790, 2835
Feeds / Forage from Soybean Plants–Silage / Ensilage Made in a
Silo 12, 24, 25, 26, 28, 29, 30, 32, 33, 38, 39, 40, 46, 49, 51, 52, 53,
54, 60, 68, 69, 79, 91, 93, 96, 105, 128, 131, 138, 139, 141, 142,
143, 145, 147, 149, 150, 157, 159, 161, 162, 166, 168, 170, 179,
181, 184, 185, 186, 190, 191, 196, 212, 231, 232, 233, 240, 247,
259, 262, 272, 286, 287, 300, 365, 405, 406, 415, 416, 417, 449,
455, 459, 473, 479, 484, 491, 498, 499, 501, 504, 506, 512, 532,
535, 551, 556, 561, 562, 577, 583, 585, 586, 592, 594, 597, 600,
603, 605, 621, 638, 667, 669, 672, 674, 679, 688, 694, 696, 703,
704, 720, 730, 731, 732, 734, 743, 749, 753, 755, 776, 778, 784,
786, 787, 799, 801, 806, 813, 817, 820, 831, 835, 837, 838, 839,
840, 841, 846, 852, 854, 858, 869, 873, 883, 885, 886, 887, 893,
894, 898, 901, 909, 910, 912, 913, 915, 916, 918, 920, 921, 929,
930, 931, 934, 939, 947, 951, 959, 976, 977, 978, 981, 982, 991,
992, 1002, 1005, 1007, 1012, 1016, 1019, 1029, 1036, 1037, 1038,
1046, 1048, 1056, 1061, 1066, 1069, 1073, 1082, 1108, 1109, 1118,
1121, 1142, 1143, 1153, 1156, 1157, 1161, 1166, 1168, 1170, 1173,
1190, 1192, 1197, 1199, 1206, 1211, 1213, 1215, 1216, 1219, 1226,
1227, 1228, 1229, 1238, 1248, 1261, 1263, 1264, 1296, 1302, 1303,
1328, 1329, 1334, 1340, 1342, 1352, 1361, 1368, 1373, 1378, 1379,
1380, 1381, 1403, 1412, 1416, 1418, 1430, 1447, 1461, 1462, 1463,
1464, 1468, 1471, 1481, 1488, 1489, 1491, 1495, 1523, 1534, 1544,
1591, 1592, 1609, 1632, 1654, 1659, 1696, 1713, 1730, 1750, 1764,
1865, 1887, 1974, 1978, 1980, 2024, 2117, 2168, 2291, 2292, 2313,
2377, 2379, 2380, 2445, 2446, 2490, 2591, 2699, 2834
Feeds / Forage from Soybean Plants–Soilage and Soiling (Green
Crops Cut for Feeding Confined Animals) 24, 28, 30, 31, 49, 50, 52,
93, 105, 128, 137, 154, 186, 247, 259, 272, 480, 491, 498, 506, 556,
585, 594, 607, 660, 667, 674, 679, 720, 731, 732, 733, 734, 742,
749, 799, 807, 841, 897, 1111, 1118, 1296, 1334, 1370, 1403, 1412,
1464, 1495, 1523, 1592, 1750, 2168, 2445, 2446, 2640, 2699
Feeds / Forage from Soybean Plants–Straw (Stems of Whole Dried
Soybean Plants). Also Fertilizing Value, Other Uses, Yields, and
Chemical Composition 26, 33, 34, 40, 48, 96, 112, 128, 145, 162,
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163, 185, 196, 202, 213, 247, 286, 287, 488, 532, 543, 574, 618,
637, 639, 666, 678, 699, 734, 740, 742, 754, 763, 771, 784, 799,
803, 883, 1002, 1142, 1143, 1144, 1171, 1206, 1233, 1258, 1305,
1316, 1326, 1331, 1351, 1352, 1360, 1390, 1397, 1403, 1412, 1464,
1475, 1476, 1523, 1611, 1614, 1713, 1744, 1750, 1887, 1962, 2103,
2168, 2184, 2699
Feeds Made from Soybean Meal (Defatted) 294, 306, 358, 362,
448, 484, 674, 686, 690, 691, 692, 699, 772, 820, 1186, 1343, 1370,
1468, 1470, 1521, 1545, 1595, 1632, 1637, 1641, 1671, 2060, 2168,
2235, 2474, 2488
Feeds, Other Types (Okara, Calf Milk Replacers, Soybean Hulls,
etc.) 1610

Fiber–Okara or Soy Pulp–Etymology of This Term and Its Cognates
/ Relatives in Various Languages 614, 1412, 1528, 2629
Fiber–Okara or Soy Pulp, from Making Soymilk or Tofu–Value
Added Uses (Not Including Livestock Feeds) and Solutions to
Disposal Problems 812, 2168
Fiber–Okara or Soy Pulp, the Residue Left from Making Soymilk
or Tofu. Also called Bean Curd Residue, Soybean Curd Residue,
Dou-fu-zha (Pinyin) 614, 812, 943, 1032, 1033, 1118, 1403, 1412,
1528, 1610, 1704, 1956, 1959, 2163, 2168, 2237, 2295, 2315, 2362,
2364, 2498, 2629, 2643, 2732, 2774, 2792, 2806
Fiber–Presscake, Residue or Dregs from Making Soy Sauce 2362

Feeds–Soybeans, soybean forage, or soy products fed to various
types of animals. See The type of animal–chickens, pigs, cows,
horses, etc.

Fiber–Seventh-day Adventist Writings or Products (Especially
Early) Related to Dietary Fiber 1028, 1241

Fermented Black Soybeans–from The Philippines–Tau-si, Tausi,
Tao-si, Taosi 2615

Fiber, Soy–Bran–Etymology of This Term and Its Cognates /
Relatives in Various Languages 1118

Fermented Black Soybeans–Whole Soybeans Fermented with
Salt–Also called Fermented Black Beans, Salted Black Beans,
Salty Black Beans, Black Fermented Beans, Black Beans, Black
Bean Sauce, Black Bean and Ginger Sauce, Chinese Black Beans,
Preserved Black Beans or Preserved Chinese Black Beans. In
Chinese (Mandarin): Shi, Doushi, or Douchi (pinyin), Tou-shih,
Toushih, or Tou-ch’ih (Wade-Giles). Cantonese: Dow see, Dow si,
Dow-si, Dowsi, or Do shih. In Japan: Hamanatto, Daitokuji Natto,
Shiokara Natto, or Tera Natto. In the Philippines: Tausi or Taosi /
Tao-si. In Malaysia or Thailand: Tao si. In Indonesia: Tao dji, Taodji, or Tao-djie 1033, 1118, 1119, 1153, 2145, 2362, 2615

Fiber, Soy–Bran (Pulverized Soybean Hulls / Seed Coats) and Other
Uses of Soybean Hulls 1118, 2208

Fermented Soyfoods and Their Fermentation (General). See also:
Microbiology and Bacteriology–History of Early Discoveries 452,
1023

Fires or explosions. See Soybean Crushing–Explosions and/or Fires
in Soybean Solvent Extraction Plants

Fiber, Soy–General, for Food Use (Specific Type Unknown) 1818
Fibers (Artificial Wool or Textiles Made from Spun Soy Protein
Fiber, Including Azlon, Soylon, and Soy Silk / Soysilk)–Industrial
Uses of Soy Proteins 1608, 1699, 1700, 1719, 1783, 1791, 1799,
1818, 1857, 1960, 2063, 2447, 2670
Fiji. See Oceania–Fiji

Flakes, from whole soybeans. See Whole Soy Flakes
Fermented tofu. See Tofu, Fermented
Fermented whole soybeans. See Natto, Dawa-dawa, Kinema, Thuanao
Fertilizer, soybean meal used as. See Soybean Meal / Cake, Fiber
(as from Okara), or Shoyu Presscake as a Fertilizer or Manure for
the Soil
Fertilizers / Fertilizer (Incl. Foliar Sprays), Fertilization, Plant
Nutrition, Mineral Needs, and Nutritional / Physiological Disorders
of Soybeans (Including Chlorosis) 24, 28, 48, 98, 131, 148, 163,
177, 196, 202, 243, 286, 293, 374, 413, 415, 473, 506, 511, 520,
545, 577, 585, 586, 621, 628, 636, 637, 655, 678, 682, 693, 700,
703, 759, 777, 784, 786, 791, 799, 810, 820, 838, 916, 923, 958,
959, 1005, 1072, 1073, 1104, 1116, 1162, 1193, 1213, 1224, 1226,
1227, 1228, 1275, 1287, 1296, 1301, 1329, 1331, 1335, 1355, 1370,
1377, 1427, 1437, 1448, 1526, 1648, 1652, 1688, 1691, 1751, 1809,
1888, 1913, 2080, 2081, 2135, 2143, 2211, 2348, 2358, 2399, 2426,
2442, 2459, 2538, 2655
Fiber. See Carbohydrates–Dietary Fiber

Flatulence or Intestinal Gas–Caused by Complex Sugars (As the
Oligosaccharides Raffinose and Stachyose in Soybeans), by Fiber,
or by Lactose in Milk 606, 625, 1023, 2495, 2717, 2735, 2737,
2812
Flavor / Taste Problems and Ways of Solving Them (Especially
Beany Off-Flavors in Soy Oil, Soymilk, Tofu, Whole Dry
Soybeans, or Soy Protein Products, and Ways of Masking or
Eliminating Them) 812, 829, 1528, 1607, 1608, 1634, 2066, 2083,
2143, 2208, 2237, 2451, 2634, 2678, 2710, 2746, 2748, 2789, 2805,
2836
Flax plant or flaxseed. See Linseed Oil, Linseed Cake / Meal, or the
Flax / Flaxseed Plant
Flour, soy. See Soy Flour
Flour, soy–Industrial uses of. See Soy Flour, Industrial Uses of–
Other
Foams for Fighting Fires–Industrial Uses of Soy Proteins (Foam,
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Foaming Agents) 1799

French Polynesia. See Oceania

Fodder, soybean. See Feeds / Forage from Soybean Plants or FullFat Seeds

Frozen desserts, non-dairy. See Soy Ice Cream
Frozen tofu. See Tofu, Frozen, Dried-Frozen, or Dried Whole

Food and Drug Administration (FDA, U.S. Dept. of Health and
Human Services) 687
Food Production and Distribution Administration of USDA. See
United States Department of Agriculture (USDA)–War Food
Administration (WFA)
Food uses of soybeans, breeding for. See Variety Development,
Breeding, Selection, Evaluation, Growing, or Handling of Soybeans
for Food Uses
Food uses of soybeans in the USA, early. See Historical–Documents
about Food Uses of Soybeans (or Recipes) in the USA before 1900
Foodservice and institutional feeding or catering. See School Lunch
Program

Funk Brothers Seed Co. (Bloomington, Illinois). Founded in 1901
by Eugene D. Funk, Sr. (1867-1944). Started selling soybeans in
1903. Started Crushing Soybeans in 1924. Renamed Funk Seeds
International, Inc. by 1972. Controlled by Ciba-Geigy by 1974 198,
1027, 1188, 1237, 1284, 1286, 1360, 1363, 1397, 1422, 1455, 1629,
1642, 1684, 1685, 1686, 1692, 1711, 1721, 1736, 1755, 1765, 1801,
1817, 1832, 1833, 1837, 1851, 1870, 1904, 1905, 1908, 1926, 1927,
1928, 1952, 1981, 1986, 2009, 2022, 2037, 2045, 2056, 2070, 2091,
2098, 2102, 2105, 2114, 2143, 2145, 2152, 2166, 2231, 2237, 2246,
2278, 2283, 2284, 2415, 2455, 2512, 2513, 2590, 2606, 2642, 2651,
2682, 2749, 2768
Gandhi, Mohandas K. (“Mahatma”) (1869-1948). Vegetarian
Pioneer Worldwide, and in India and England 1616
Ganmodoki. See Tofu, Fried

Forage, soybean. See Feeds / Forage from Soybean Plants, Feeds /
Forage from Soybean Plants or Full-Fat Seeds
Ford, Henry (1863-1947), and His Researchers–Work with Soy–
Robert Boyer, Frank Calvert, William Atkinson, Edsel Ruddiman,
Bob Smith, Holton W. “Rex” Diamond, and Jan Willemse 1479,
1486, 1490, 1523, 1531, 1572, 1575, 1589, 1611, 1618, 1697, 1715,
1726, 1735, 1756, 1807, 1818, 1827, 1831, 1833, 1834, 1857, 1876,
1887, 1977, 2024, 2064, 2074, 2117, 2153, 2283, 2284, 2290, 2317,
2339, 2351, 2447, 2568, 2569, 2670, 2690, 2836
Foreign Agricultural Service of USDA. See United States
Department of Agriculture (USDA)–Foreign Agricultural Service
(FAS)
Foundry cores, binder. See Binder for Sand Foundry Cores
Fouts Family of Indiana–Incl. Taylor Fouts (1880-1952), His
Brothers Noah Fouts (1864-1938) and Finis Fouts (1866-1943),
Their Soyland Farm (1918-1928), and Their Father Solomon Fouts
(1826-1907) 216, 524, 551, 592, 598, 601, 605, 669, 672, 796, 942,
944, 951, 973, 977, 983, 1012, 1018, 1019, 1093, 1174, 1197, 1270,
1271, 1272, 1284, 1313, 1358, 1376, 1387, 1958, 1961, 1962, 1963,
2117, 2139, 2326, 2361, 2776, 2835

Ganmodoki and Hiryozu. See Meat Alternatives (Traditional
Asian)–Ganmodoki and Hiryozu
Gardner, Henry A. See Paint Manufacturers’ Association of the U.S.
Gas, intestinal. See Flatulence or Intestinal Gas
Geese, Ducks, Pheasants, and Other Poultry Fed Soybeans,
Soybean Forage, or Soybean Cake or Meal as Feed 179, 1723
Gene banks. See Germplasm Collections and Resources, and Gene
Banks
Genealogy and Family History. See Also: Obituaries, Biographies
85, 141, 1008, 1111, 1118, 1189, 1640, 1963, 1972, 2002, 2007,
2116, 2189, 2279, 2297, 2322, 2359, 2447, 2452, 2525, 2558, 2579,
2624, 2753
General Mills, Inc. (Minneapolis, Minneapolis) 2419
Genetic Diversity. See Soybean–Genetic Diversity, Variability and
Population Structure

France. See Europe, Western–France

Genetic Engineering, Transgenics, Recombinant DNA, Transgenic
Plants and Biotechnology / Biotech 2740, 2759, 2774, 2779, 2815

Frankfurters, hot dogs, or wieners–meatless. See Meat Alternatives–
Meatless Sausages

Genetics, soybean. See Breeding of Soybeans and Classical
Genetics

Franklin, Benjamin (1706-1790; American Statesman and
Philosopher), Charles Thomson, and the American Philosophical
Society (APS–Philadelphia, Pennsylvania) 2250, 2429

Georgeson, Charles Christian (1851-1931) of Kansas and Alaska
1, 2, 7, 8, 16, 17, 27, 31, 52, 73, 95, 111, 125, 157, 179, 181, 430,
1148, 1248, 1338, 2144, 2487, 2769, 2834

French Oil Mill Machinery Co. (Piqua, Ohio). Maker of Soybean
Crushing Equipment. Also Named French Oil Machinery Co.. 1717,
1977

Germany. See Europe, Western–Germany
Germination / viability of seeds. See Seed Germination or Viability–
Not Including Soy Sprouts
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Germplasm Collections and Resources, Gene Banks, and Seed
Stores 1974, 2075, 2234, 2274, 2415, 2445, 2446, 2455, 2467,
2481, 2489, 2492, 2501, 2512, 2524, 2537, 2569, 2585, 2592, 2605,
2624, 2636, 2642, 2650, 2651, 2652, 2654, 2661, 2682, 2685, 2696,
2707, 2745, 2749, 2766, 2768, 2777, 2799, 2816, 2819, 2837
Glidden Co. (The) (Chicago, Illinois, and Cleveland, Ohio). Incl.
Durkee Famous Foods. See also: Julian, Percy 1799, 1831, 1834,
1851, 1876, 1889, 2167, 2283, 2284
Gluten. See Wheat Gluten
Glycerine, explosives made from. See Explosives Made from
Glycerine
Glycine javanica or Glycine wightii. See Neonotonia wightii

1662, 1679, 1709, 1730, 1740, 1782, 1807, 1864, 1973, 1978, 2024,
2063, 2086, 2143, 2145, 2167, 2202, 2205, 2280, 2286, 2291, 2292,
2304, 2313, 2321, 2349, 2445, 2446, 2574, 2591, 2614, 2640, 2823
Green soybeans. See Soybean Seeds–Green
Green Vegetable Soybeans (Edamamé)–Machinery or Equipment
Used for Harvesting or Picking, Sorting, Cleaning, and / or
Shelling, Threshing, or Depodding 1611, 1721, 1847, 1848, 1921,
1952, 2073, 2278, 2405, 2408, 2461, 2836, 2837
Green Vegetable Soybeans–Etymology of This Term and Its
Cognates / Relatives in Various Languages 2, 7, 585, 799, 869, 956,
1423, 1489, 1533, 1684, 1692, 1698, 1713, 1721, 1762, 1775, 1833,
1837, 1921, 1928, 2278, 2310, 2532, 2759

Glycine species, wild perennial. See Wild, Perennial Relatives of
the Soybean

Green Vegetable Soybeans–Horticulture–How to Grow as a Garden
Vegetable or Commercially 1329, 1377, 1593, 1617, 1631, 1635,
1639, 1710, 1713, 1721, 1770, 1833, 1848, 1908, 1911, 1933, 1941,
1942, 1952, 1956, 1982, 2091, 2154, 2214, 2237, 2290, 2313, 2321,
2483, 2502, 2504, 2513, 2532, 2538, 2555, 2563, 2600, 2620, 2777,
2780, 2781, 2782, 2784, 2793, 2794, 2796

Goats Fed Soybeans, Soybean Forage, or Soybean Cake or Meal as
Feed 536, 1137

Green Vegetable Soybeans Industry and Market Statistics, Trends,
and Analyses–By Geographical Region 1611

Gossypium sp. See Cottonseed and Cotton

Graham, Sylvester (1794-1851). American Health Reformer and
Vegetarian (Actually Vegan) (New York) 686, 1028

Green Vegetable Soybeans–Large-Seeded Vegetable-Type or Edible
Soybeans, General Information About, Not Including Use As Green
Vegetable Soybeans 9, 862, 866, 1041, 1317, 1399, 1547, 1548,
1549, 1576, 1592, 1625, 1720, 1755, 1773, 1784, 1795, 1797, 1798,
1800, 1802, 1803, 1804, 1806, 1817, 1818, 1826, 1829, 1840, 1860,
1870, 1896, 1905, 1931, 1985, 1986, 1988, 2000, 2053, 2055, 2152,
2226, 2228, 2278, 2283, 2284, 2310, 2373, 2383, 2384, 2385, 2394,
2434, 2435, 2436, 2437, 2445, 2446, 2448, 2484, 2486, 2505, 2515,
2535, 2550, 2553, 2573, 2576, 2589, 2597, 2603, 2624, 2663, 2673,
2674, 2682, 2696, 2708, 2709, 2710, 2754, 2759, 2760, 2765, 2767,
2768, 2778, 2787, 2802, 2813, 2839

Grain Farmers of Ontario (GFO). See Ontario Soybean Growers
(Canada)

Green Vegetable Soybeans–Leaves of the Soybean Plant Used as
Food or Medicine. Called Huo in Chinese 2168, 2836

Granules, from whole soybeans. See Whole Soy Flakes

Green Vegetable Soybeans–Marketing of 1959, 2735

Grazing green soybean plants. See Feeds / Forage from Soybean
Plants–Pasture, Grazing or Foraging

Green Vegetable Soybeans–Soybean Seedlings or Their Leaves
Served as a Tender Vegetable. Called Doumiao or Tou Miao in
Chinese 2836

Glycine soja. See Wild Annual Soybean

Government policies and programs effecting soybeans. See Policies
and programs
Grades and grading of soybeans. See Seed Quality of Soybeans–
Condition, Grading, and Grades (Moisture, Foreign Material,
Damage, etc.)

Great Eastern Sun and Macrobiotic Wholesale Co. (North Carolina)
2648
Green Manure, Use of Soybeans as, by Plowing / Turning In
/ Under a Crop of Immature / Green Soybean Plants for Soil
Improvement 38, 52, 59, 66, 78, 81, 85, 128, 143, 152, 196, 205,
206, 233, 303, 374, 416, 478, 481, 499, 506, 520, 524, 532, 547,
551, 556, 585, 586, 594, 619, 624, 628, 631, 636, 655, 657, 658,
660, 667, 703, 710, 718, 731, 742, 747, 787, 799, 810, 836, 837,
840, 843, 869, 873, 912, 916, 939, 958, 960, 989, 994, 1029, 1070,
1101, 1105, 1113, 1118, 1127, 1192, 1197, 1229, 1262, 1266, 1292,
1294, 1296, 1314, 1347, 1361, 1365, 1377, 1387, 1390, 1394, 1409,
1410, 1416, 1448, 1473, 1474, 1488, 1489, 1505, 1523, 1534, 1541,
1543, 1580, 1583, 1592, 1603, 1604, 1605, 1609, 1625, 1627, 1656,

Green Vegetable Soybeans–The Word Edamame (Japanese-Style,
in the Pods), Usually Grown Using Vegetable-Type Soybeans–
Appearance in European-Language Documents 1, 2, 7, 17, 27, 38,
1552, 2362, 2532, 2555, 2714, 2721, 2735, 2737, 2761, 2777, 2781,
2782, 2784, 2793, 2836, 2837
Green Vegetable Soybeans, Usually Grown Using Vegetable-Type
Soybeans 1, 2, 7, 17, 27, 38, 65, 77, 254, 303, 349, 361, 416, 525,
585, 586, 663, 687, 734, 799, 812, 819, 820, 835, 857, 862, 867,
869, 884, 943, 952, 956, 969, 971, 972, 988, 992, 996, 1032, 1037,
1088, 1105, 1114, 1118, 1141, 1318, 1329, 1337, 1351, 1352, 1377,
1403, 1412, 1423, 1429, 1440, 1489, 1495, 1507, 1523, 1528, 1533,
1536, 1538, 1541, 1552, 1557, 1558, 1559, 1560, 1561, 1562, 1563,
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1564, 1565, 1567, 1568, 1569, 1570, 1573, 1574, 1577, 1578, 1593,
1602, 1606, 1610, 1611, 1617, 1629, 1630, 1631, 1632, 1633, 1634,
1635, 1639, 1642, 1651, 1660, 1662, 1680, 1681, 1682, 1683, 1684,
1686, 1689, 1692, 1695, 1698, 1704, 1710, 1713, 1714, 1715, 1719,
1721, 1724, 1728, 1736, 1746, 1747, 1749, 1750, 1754, 1756, 1761,
1762, 1769, 1770, 1775, 1787, 1792, 1796, 1801, 1805, 1810, 1820,
1831, 1832, 1833, 1834, 1837, 1839, 1842, 1843, 1847, 1848, 1850,
1851, 1858, 1859, 1862, 1865, 1874, 1876, 1894, 1902, 1904, 1906,
1908, 1909, 1910, 1911, 1912, 1917, 1921, 1922, 1925, 1928, 1933,
1934, 1940, 1941, 1942, 1943, 1945, 1952, 1955, 1956, 1959, 1977,
1978, 1979, 1981, 1982, 1987, 1990, 1997, 1998, 2004, 2011, 2020,
2022, 2027, 2037, 2045, 2049, 2061, 2063, 2070, 2073, 2079, 2082,
2087, 2091, 2101, 2114, 2143, 2145, 2154, 2166, 2168, 2191, 2214,
2220, 2227, 2237, 2250, 2252, 2290, 2313, 2321, 2362, 2386, 2387,
2389, 2405, 2408, 2432, 2440, 2461, 2466, 2468, 2480, 2483, 2485,
2489, 2494, 2502, 2504, 2509, 2513, 2532, 2538, 2548, 2555, 2560,
2563, 2577, 2579, 2587, 2588, 2590, 2600, 2615, 2620, 2632, 2633,
2637, 2638, 2667, 2671, 2690, 2703, 2705, 2714, 2721, 2735, 2737,
2756, 2761, 2777, 2780, 2781, 2782, 2783, 2784, 2789, 2792, 2793,
2794, 2796, 2800, 2801, 2807, 2813, 2814, 2816, 2819, 2827, 2836,
2837
Green Vegetable Soybeans–Vegetable-Type, Garden-Type, or
Edible of Food-Grade Soybeans, General Information About,
Including Use As Green Vegetable Soybeans 798, 799, 819, 835,
911, 969, 1536, 1557, 1558, 1559, 1560, 1561, 1562, 1563, 1564,
1567, 1568, 1570, 1571, 1573, 1574, 1577, 1578, 1579, 1617, 1629,
1630, 1633, 1639, 1642, 1651, 1659, 1680, 1681, 1682, 1683, 1684,
1686, 1689, 1692, 1695, 1721, 1724, 1736, 1746, 1747, 1749, 1762,
1770, 1775, 1787, 1792, 1796, 1801, 1805, 1820, 1831, 1833, 1834,
1837, 1839, 1842, 1843, 1848, 1850, 1858, 1906, 1908, 1911, 1917,
1921, 1928, 1933, 1941, 1945, 1952, 1956, 1978, 1987, 1990, 1997,
2004, 2011, 2049, 2073, 2114, 2143, 2145, 2154, 2166, 2168, 2227,
2237, 2250, 2290, 2313, 2389, 2405, 2432, 2440, 2461, 2462, 2480,
2489, 2502, 2506, 2513, 2532, 2548, 2577, 2587, 2590, 2600, 2618,
2632, 2667, 2671, 2703, 2756, 2777, 2781, 2794, 2796, 2800, 2801,
2836, 2837
Griffith Laboratories (Chicago and Alsip, Illinois) 1851
Grilled tofu. See Tofu, Grilled. Japanese-Style
Grits, roasted soy. See Roasted Whole Soy Flour (Kinako–Dark
Roasted with Dry Heat, Full-Fat) and Grits
Groundnuts. See Peanut, Peanuts
Growth regulators / substances -. See Soybean–Growth Regulators
/ Substances
Guam. See Oceania–Guam
Haage & Schmidt (Erfurt, Germany) 90, 156, 303, 429, 432, 515,
632, 767, 1136
Haberlandt, Friedrich J. (1826-1878, Hochschule fuer Bodencultur,
Vienna, Austria) 52, 125, 233, 240, 251, 252, 253, 303, 307, 361,
430, 432, 788, 811, 1032, 1033, 1118, 1135, 1136, 1148, 1318,
1461, 1597, 1743, 1769, 1783, 2064, 2066, 2143, 2167, 2832

Haberlandt soybean variety. See Soybean Varieties USA–
Haberlandt
Hackleman, Jay C. (1888-1970, Extension Agronomist, Univ. of
Illinois) 593, 901, 922, 937, 941, 942, 949, 951, 952, 986, 988, 996,
997, 998, 1012, 1018, 1019, 1035, 1039, 1040, 1065, 1067, 1069,
1085, 1086, 1089, 1094, 1110, 1115, 1122, 1128, 1159, 1164, 1172,
1237, 1271, 1309, 1331, 1351, 1352, 1420, 1421, 1748, 1831, 1834,
1896, 1927, 1961, 1962, 1963, 2117, 2231
Hamanatto Fermented Black Soybeans–from Japan. In Japan called
Hamanatto or (formerly) Hamananatto 1118, 1153, 2362, 2615
Hamanatto / Hamananatto. See Hamanatto Fermented Black
Soybeans–from Japan
Hansa Muehle AG. See Oelmuehle Hamburg AG (Hamburg,
Germany)
Hansa Muehle / Hansa Mühle (The Hansa Mill) and Hanseatische
Muehlenwerke AG. Incl. the Work of Hermann Bollmann and
Bruno Rewald, PhD 1977
Harry N. Hammond Seed Co. (Decatur, Michigan) 71, 110, 432
Hartwig, Edgar Emerson (1913-1996, North Carolina and
Mississippi). Soybean Breeder for the U.S. South 1935, 1936, 1937,
1938, 1953, 2016, 2018, 2031, 2040, 2052, 2075, 2080, 2081, 2092,
2108, 2173, 2197, 2198, 2199, 2200, 2201, 2203, 2204, 2205, 2211,
2224, 2244, 2263, 2297, 2312, 2318, 2376, 2404, 2415, 2444, 2445,
2446, 2467, 2489, 2510, 2512, 2524, 2568, 2569, 2583, 2592, 2606,
2623, 2636, 2651, 2652, 2653, 2654, 2685, 2740, 2754, 2829, 2830
Harvesting and Threshing Soybeans (Including Use of Chemical
Defoliation and Defoliants to Facilitate Harvesting) 52, 68, 85, 86,
93, 98, 102, 105, 115, 128, 131, 147, 150, 168, 171, 181, 191, 206,
221, 245, 246, 251, 252, 253, 256, 259, 262, 272, 289, 295, 314,
321, 363, 365, 409, 416, 419, 475, 476, 477, 484, 498, 499, 506,
513, 520, 523, 526, 540, 551, 556, 567, 578, 583, 586, 592, 598,
600, 601, 603, 615, 642, 667, 674, 683, 699, 703, 720, 728, 730,
732, 734, 743, 745, 749, 751, 762, 763, 769, 772, 776, 777, 784,
786, 787, 789, 791, 794, 795, 799, 803, 807, 813, 817, 820, 830,
831, 841, 845, 853, 865, 869, 870, 876, 877, 886, 888, 891, 915,
916, 918, 919, 926, 932, 936, 961, 967, 977, 979, 1002, 1009, 1012,
1025, 1032, 1033, 1052, 1058, 1066, 1069, 1072, 1073, 1087, 1097,
1118, 1120, 1142, 1143, 1155, 1156, 1157, 1161, 1166, 1168, 1170,
1171, 1174, 1179, 1194, 1197, 1206, 1212, 1213, 1233, 1258, 1261,
1264, 1266, 1271, 1276, 1279, 1281, 1284, 1286, 1287, 1296, 1301,
1303, 1305, 1309, 1313, 1323, 1325, 1334, 1340, 1351, 1352, 1354,
1370, 1378, 1385, 1387, 1390, 1415, 1418, 1422, 1423, 1446, 1464,
1468, 1476, 1481, 1486, 1516, 1523, 1539, 1543, 1575, 1592, 1603,
1605, 1614, 1632, 1679, 1716, 1721, 1726, 1729, 1750, 1812, 1840,
1841, 1864, 1885, 1887, 1898, 1908, 1944, 1958, 1962, 1964, 1972,
2045, 2049, 2063, 2064, 2080, 2099, 2137, 2143, 2166, 2210, 2258,
2268, 2291, 2327, 2362, 2444, 2487, 2502, 2583, 2592, 2620, 2655,
2756
Hawaii. See United States–States–Hawaii
Hay, soybean. See Feeds / Forage from Soybean Plants–Hay
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Health Foods–Manufacturers 1851
Health foods manufacturers. See Baker, Bill, Cubbison, Sophie, El
Molino Mills
Health Foods Movement and Industry in the United States–General
(Started in the 1890s by Seventh-day Adventists) 1785, 1786, 1860,
2083
Health foods movement in Los Angeles, California. See Baker, Bill,
Cubbison, Sophie, El Molino Mills
Health Foods Stores / Shops (mostly USA)–Early (1877 to 1970s)
1767, 1851
Heart disease and diet. See Cardiovascular Disease, Especially
Heart Disease and Stroke
Hemagglutinins (Lectins or Soyin) (Proteins Which Agglutinate
Red Blood Cells) 2545
Hemp Oil or Hempseed Oil (from the seeds of Cannabis sativa)
1321, 2208
Hemp (Cannabis sativa)–Used as a Source of Fiber for Textiles or
Paper, Protein (Edestin), or Seeds (Asanomi). Includes Marijuana
/ Marihuana. See Also Hemp Oil or Hempseed Oil. Does NOT
include Wild Hemp (Sesbania macrocarpa) or Sunn Hemp
(Crotolaria juncea) or Manila hemp (Musa textilis, a species of
plantain) 9, 284, 449, 571, 1028, 1114, 2671
Henselwerk GmbH (Magstadt near Stuttgart, Germany) 1808
Herbicides. See Weeds–Control and Herbicide Use
Hexane. See Solvents
Hinoichi / Hinode, House Foods & Yamauchi Inc. See House Foods
America Corporation (Los Angeles, California)
Historical–Documents about Food Uses of Soybeans (or Recipes) in
the USA before 1900 24, 81
Historical–Documents on Soybeans or Soyfoods Published Before
1900 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37,
38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55,
56, 57, 58, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74,
75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 108, 167, 582, 584
Historical–Documents on Soybeans or Soyfoods Published from
1900 to 1923 59, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97,
98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 109, 110, 111, 112,
113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125,
126, 127, 128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138,
139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 151,
152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164,
165, 166, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178,
179, 180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 190, 191,

192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203, 204,
205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217,
218, 219, 220, 221, 222, 223, 224, 225, 226, 227, 228, 229, 230,
231, 232, 233, 234, 235, 236, 237, 238, 239, 240, 241, 242, 243,
244, 245, 246, 247, 248, 249, 250, 251, 252, 253, 254, 255, 256,
257, 258, 259, 260, 261, 262, 263, 264, 265, 266, 267, 268, 269,
270, 271, 272, 273, 274, 275, 276, 277, 278, 279, 280, 281, 282,
283, 284, 285, 286, 287, 288, 289, 290, 291, 292, 293, 294, 295,
296, 297, 298, 299, 300, 301, 302, 303, 304, 305, 306, 307, 308,
309, 310, 311, 312, 313, 314, 315, 316, 317, 318, 319, 320, 321,
322, 323, 324, 325, 326, 327, 328, 329, 330, 331, 332, 333, 334,
335, 336, 337, 338, 339, 340, 341, 342, 343, 344, 345, 346, 347,
348, 349, 350, 351, 352, 353, 354, 355, 356, 357, 358, 359, 360,
361, 362, 363, 364, 365, 366, 367, 368, 369, 370, 371, 372, 373,
374, 375, 376, 377, 378, 379, 380, 381, 382, 383, 384, 385, 386,
387, 388, 389, 390, 391, 392, 393, 394, 395, 396, 397, 398, 399,
400, 401, 402, 403, 404, 405, 406, 407, 408, 409, 410, 411, 412,
413, 414, 415, 416, 417, 418, 419, 420, 421, 422, 423, 424, 425,
426, 427, 428, 429, 430, 431, 432, 433, 434, 435, 436, 437, 438,
439, 440, 441, 442, 443, 444, 445, 446, 447, 448, 449, 450, 451,
452, 453, 454, 455, 456, 457, 458, 459, 460, 461, 462, 463, 464,
465, 466, 467, 468, 469, 470, 471, 472, 473, 474, 475, 476, 477,
478, 479, 480, 481, 482, 483, 484, 485, 486, 487, 488, 489, 490,
491, 492, 493, 494, 495, 496, 497, 498, 499, 500, 501, 502, 503,
504, 505, 506, 507, 508, 509, 510, 511, 512, 513, 514, 515, 516,
517, 518, 519, 520, 521, 522, 523, 524, 525, 526, 527, 528, 529,
530, 531, 532, 533, 534, 535, 536, 537, 538, 539, 540, 541, 542,
543, 544, 545, 546, 547, 548, 549, 550, 551, 552, 553, 554, 555,
556, 557, 558, 559, 560, 561, 562, 563, 564, 565, 566, 567, 568,
569, 570, 571, 572, 573, 574, 575, 576, 577, 578, 579, 580, 581,
583, 585, 586, 587, 588, 589, 590, 591, 592, 593, 594, 595, 596,
597, 598, 599, 600, 601, 602, 603, 604, 605, 606, 607, 608, 609,
610, 611, 612, 613, 614, 615, 616, 617, 618, 619, 620, 621, 622,
623, 624, 625, 626, 627, 628, 629, 630, 631, 632, 633, 634, 635,
636, 637, 638, 639, 640, 641, 642, 643, 644, 645, 646, 647, 648,
649, 650, 651, 652, 653, 654, 655, 656, 657, 658, 659, 660, 661,
662, 663, 664, 665, 666, 667, 668, 669, 670, 671, 672, 673, 674,
675, 676, 677, 678, 679, 680, 681, 682, 683, 684, 685, 686, 687,
688, 689, 690, 691, 692, 693, 694, 695, 696, 697, 698, 699, 700,
701, 702, 703, 704, 705, 706, 707, 708, 709, 710, 711, 712, 713,
714, 715, 716, 717, 718, 719, 720, 721, 722, 723, 724, 725, 726,
727, 728, 729, 730, 731, 732, 733, 734, 735, 736, 737, 738, 739,
740, 741, 742, 743, 744, 745, 746, 747, 748, 749, 750, 751, 752,
753, 754, 755, 756, 757, 758, 759, 760, 761, 762, 763, 764, 765,
766, 767, 768, 769, 770, 771, 772, 773, 774, 775, 776, 777, 778,
779, 780, 781, 782, 783, 784, 785, 786, 787, 788, 789, 790, 791,
792, 793, 794, 795, 796, 797, 798, 799, 800, 801, 802, 803, 804,
805, 806, 807, 808, 809, 810, 811, 812, 813, 814, 815, 816, 817,
818, 819, 820, 821, 822, 823, 824, 825, 826, 827, 828, 829, 830,
831, 832, 833, 834, 835, 836, 837, 838, 839, 840, 841, 842, 843,
844, 845, 846, 847, 848, 849, 850, 851, 852, 853, 854, 855, 856,
857, 858, 859, 860, 861, 862, 863, 864, 865, 866, 867, 868, 869,
870, 871, 872, 873, 874, 875, 876, 877, 878, 879, 880, 881, 882,
883, 884, 885, 886, 887, 888, 889, 890, 891, 892, 893, 894, 895,
896, 897, 898, 899, 900, 901, 902, 903, 904, 905, 906, 907, 908,
909, 910, 911, 912, 913, 914, 915, 916, 917, 918, 919, 920, 921,
922, 923, 924, 925, 926, 927, 928, 929, 930, 931, 932, 933, 934,
935, 936, 937, 938, 939, 940, 941, 942, 943, 944, 945, 946, 947,
948, 949, 950, 951, 952, 953, 954, 955, 956, 957, 958, 959, 960,
961, 962, 963, 964, 965, 966, 967, 968, 969, 970, 971, 972, 973,
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974, 975, 976, 977, 978, 979, 980, 981, 982, 983, 984, 985, 986,
987, 988, 989, 990, 991, 992, 993, 994, 995, 996, 997, 998, 999,
1000, 1001, 1002, 1003, 1004, 1005, 1006, 1007, 1008, 1009, 1010,
1011, 1012, 1013, 1014, 1015, 1016, 1017, 1018, 1019, 1020, 1021,
1022, 1023, 1024, 1025, 1026, 1027, 1028, 1029, 1030, 1031, 1032,
1033, 1034, 1035, 1036, 1037, 1038, 1039, 1040, 1041, 1042, 1043,
1044, 1045, 1046, 1047, 1048, 1049, 1050, 1051, 1052, 1053, 1054,
1055, 1056, 1057, 1058, 1059, 1060, 1061, 1062, 1063, 1064, 1065,
1066, 1067, 1068, 1069, 1070, 1071, 1072, 1073, 1074, 1075, 1076,
1077, 1078, 1079, 1080, 1081, 1082, 1083, 1084, 1085, 1086, 1087,
1088, 1089, 1090, 1091, 1092, 1093, 1094, 1095, 1096, 1097, 1098,
1099, 1100, 1101, 1102, 1103, 1104, 1105, 1106, 1107, 1108, 1109,
1110, 1111, 1112, 1113, 1114, 1115, 1116, 1117, 1118, 1119, 1120,
1121, 1122, 1123, 1124, 1125, 1126, 1127, 1128, 1129, 1130, 1131,
1132, 1133, 1134, 1135, 1136, 1137, 1138, 1139, 1140, 1141, 1142,
1143, 1144, 1145, 1146, 1147, 1148, 1149, 1150, 1151, 1152, 1153,
1154, 1155, 1156, 1157, 1158, 1159, 1160, 1161, 1162, 1163, 1164,
1165, 1166, 1167, 1168, 1169, 1170, 1171, 1172, 1173, 1174, 1175,
1176, 1177, 1178, 1179, 1180, 1181, 1182, 1183, 1184, 1185, 1186,
1187, 1188, 1189, 1190, 1191, 1192, 1193, 1194, 1195, 1196, 1197
Historical–Documents (Published After 1923) About Soybeans or
Soyfoods from 1900 to 1923 1208
Historical–Earliest Document Seen Containing a Particular Word,
Term, or Phrase 2, 3, 7, 24, 25, 26, 28, 30, 31, 38, 44, 52, 73, 77, 81,
85, 86, 95, 102, 128, 150, 152, 159, 163, 179, 181, 188, 205, 206,
212, 221, 222, 246, 251, 252, 253, 254, 259, 272, 286, 294, 305,
306, 307, 358, 361, 370, 373, 416, 429, 431, 452, 478, 482, 498,
509, 516, 532, 545, 549, 551, 561, 562, 585, 600, 614, 618, 625,
641, 674, 675, 693, 761, 789, 791, 799, 802, 807, 812, 830, 865,
889, 898, 909, 938, 943, 944, 951, 956, 975, 986, 997, 1028, 1074,
1090, 1118, 1139, 1140, 1146, 1149, 1161, 1197, 1223, 1224, 1229,
1270, 1271, 1307, 1309, 1345, 1397, 1407, 1412, 1423, 1441, 1470,
1489, 1492, 1503, 1504, 1517, 1523, 1528, 1533, 1587, 1608, 1616,
1620, 1655, 1684, 1691, 1698, 1704, 1709, 1710, 1713, 1715, 1721,
1726, 1731, 1746, 1762, 1767, 1775, 1807, 1833, 1857, 1896, 1899,
1900, 1912, 1930, 1932, 1938, 1947, 1956, 1990, 1991, 2028, 2059,
2114, 2131, 2132, 2151, 2156, 2180, 2183, 2199, 2278, 2295, 2310,
2353, 2362, 2364, 2365, 2455, 2487, 2532, 2542, 2624, 2629, 2721,
2724, 2759, 2836

129, 141, 142, 150, 152, 156, 157, 159, 164, 166, 171, 178, 179,
181, 183, 187, 197, 199, 201, 203, 207, 216, 218, 221, 222, 223,
229, 240, 244, 258, 259, 262, 266, 272, 280, 286, 288, 298, 299,
306, 314, 321, 324, 358, 361, 362, 365, 399, 418, 429, 431, 432,
446, 455, 478, 484, 485, 498, 499, 509, 510, 511, 514, 516, 524,
525, 532, 535, 542, 545, 547, 549, 551, 567, 579, 585, 588, 592,
600, 603, 607, 613, 618, 620, 623, 625, 641, 642, 649, 657, 659,
666, 667, 674, 675, 680, 683, 686, 687, 690, 691, 692, 693, 695,
732, 742, 761, 770, 788, 791, 795, 799, 807, 811, 812, 822, 823,
827, 838, 847, 865, 866, 870, 877, 884, 890, 892, 898, 912, 914,
915, 922, 934, 937, 938, 942, 948, 951, 960, 979, 982, 988, 989,
997, 1000, 1008, 1016, 1018, 1024, 1064, 1069, 1071, 1078, 1085,
1087, 1090, 1094, 1096, 1097, 1118, 1120, 1126, 1128, 1139, 1147,
1161, 1172, 1182, 1186, 1197, 1223, 1231, 1232, 1233, 1234, 1236,
1240, 1248, 1272, 1302, 1303, 1305, 1307, 1309, 1313, 1318, 1329,
1330, 1331, 1334, 1338, 1340, 1345, 1351, 1357, 1358, 1365, 1383,
1384, 1387, 1390, 1397, 1407, 1423, 1432, 1438, 1439, 1443, 1470,
1486, 1489, 1492, 1503, 1506, 1516, 1518, 1523, 1533, 1534, 1549,
1552, 1553, 1569, 1572, 1575, 1583, 1584, 1585, 1587, 1602, 1603,
1604, 1611, 1612, 1633, 1642, 1646, 1659, 1660, 1662, 1684, 1692,
1707, 1713, 1719, 1721, 1731, 1746, 1747, 1750, 1770, 1773, 1780,
1790, 1799, 1801, 1808, 1831, 1834, 1837, 1851, 1888, 1896, 1900,
1921, 1932, 1953, 1959, 1986, 1991, 2005, 2006, 2008, 2009, 2012,
2028, 2045, 2048, 2056, 2059, 2083, 2097, 2098, 2111, 2116, 2120,
2131, 2132, 2152, 2153, 2183, 2184, 2228, 2246, 2260, 2278, 2295,
2304, 2326, 2353, 2382, 2387, 2400, 2415, 2417, 2422, 2432, 2448,
2455, 2477, 2478, 2490, 2506, 2516, 2518, 2529, 2539, 2542, 2551,
2581, 2633, 2662, 2674, 2685, 2773, 2778
Historical–Earliest Document Seen That Mentions a Particular
Soybean Variety 2, 7, 9, 15, 18, 28, 29, 44, 46, 52, 81, 86, 88, 102,
120, 128, 129, 132, 141, 142, 150, 157, 159, 166, 171, 179, 183,
197, 201, 203, 208, 218, 222, 258, 272, 286, 288, 299, 309, 314,
321, 324, 399, 431, 455, 485, 524, 525, 532, 542, 547, 549, 551,
567, 579, 588, 603, 607, 613, 618, 642, 650, 659, 666, 675, 680,
732, 742, 795, 799, 807, 823, 827, 847, 866, 870, 877, 915, 934,
939, 979, 982, 988, 1000, 1016, 1069, 1090, 1091, 1097, 1120,
1126, 1128, 1147, 1307, 1329, 1338, 1358, 1383, 1470, 1516, 1533,
1534, 1549, 1631, 1633, 1642, 1660, 1684, 1692, 1721, 1750, 1773,
1790, 1801, 1837, 1921, 1986, 2006, 2009, 2097, 2098, 2152, 2228,
2382, 2387, 2432, 2455, 2507, 2516, 2551, 2581, 2633, 2662, 2685

Historical–Earliest Document Seen on a Particular Geographical
Area–a Nation / Country, U.S. State, Canadian Province, or
Continent 17, 24, 29, 65, 76, 81, 187, 207, 298, 455, 535, 641, 960,
1071, 1078, 1080, 1182, 1208, 1223, 1234, 1236, 1240, 1248, 1364,
1365, 1432, 1516, 1553, 1583, 1584, 1585, 1602, 1603, 1604, 1646,
1707, 1738, 1770, 1991, 2009, 2012, 2059, 2066, 2111, 2119, 2120,
2137, 2268, 2304, 2400, 2429, 2442, 2477, 2478, 2518

Historically Important Events, Trends, or Publications 869, 1080,
1175, 1876, 2133, 2482, 2521

Historical–Earliest Document Seen on a Particular Subject 1, 17,
27, 52, 58, 59, 71, 85, 95, 96, 102, 113, 179, 187, 188, 216, 222,
280, 305, 361, 362, 478, 484, 547, 560, 623, 625, 674, 683, 761,
799, 912, 914, 922, 944, 1085, 1090, 1232, 1330, 1384, 1390, 1397,
1439, 1486, 1551, 1552, 1611, 1719, 1799, 1808, 1851, 1959, 2048,
2059, 2174, 2295, 2466, 2490, 2778

History. See also Historical–Earliest..., Biography, Chronology /
Timeline, and Obituaries 39, 85, 93, 137, 181, 218, 251, 252, 253,
304, 361, 374, 380, 429, 430, 431, 432, 452, 520, 561, 562, 618,
649, 679, 686, 728, 730, 756, 772, 788, 811, 812, 814, 869, 870,
882, 890, 914, 960, 981, 1014, 1032, 1033, 1071, 1082, 1084, 1087,
1088, 1111, 1118, 1148, 1174, 1182, 1186, 1189, 1199, 1226, 1227,
1228, 1229, 1250, 1270, 1271, 1272, 1284, 1313, 1329, 1330, 1338,
1351, 1352, 1357, 1358, 1364, 1365, 1383, 1384, 1390, 1402, 1461,
1464, 1468, 1473, 1489, 1490, 1515, 1553, 1565, 1572, 1586, 1612,
1616, 1618, 1632, 1640, 1659, 1667, 1672, 1675, 1718, 1735, 1736,

Historical–Earliest Document Seen on a Particular Subject 2, 7, 9,
10, 16, 17, 18, 24, 25, 26, 27, 28, 29, 31, 41, 44, 46, 52, 54, 59, 65,
70, 71, 73, 76, 81, 84, 85, 86, 88, 95, 96, 102, 113, 115, 120, 128,

History–Chronology. See Chronology / Timeline
History of the Soybean–Myths and Early Errors Concerning Its
History 811, 1659, 1831, 1834
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1741, 1748, 1812, 1831, 1834, 1844, 1876, 1896, 1927, 1958, 1961,
1962, 1963, 1972, 2002, 2007, 2008, 2017, 2021, 2024, 2025, 2045,
2062, 2064, 2066, 2080, 2081, 2116, 2117, 2133, 2139, 2143, 2144,
2153, 2166, 2189, 2231, 2232, 2236, 2239, 2283, 2284, 2297, 2322,
2323, 2326, 2345, 2359, 2362, 2363, 2364, 2398, 2445, 2446, 2447,
2450, 2452, 2487, 2489, 2490, 2499, 2500, 2510, 2519, 2523, 2524,
2533, 2537, 2556, 2557, 2558, 2559, 2572, 2574, 2577, 2583, 2584,
2590, 2591, 2606, 2607, 2611, 2621, 2623, 2631, 2634, 2635, 2640,
2642, 2643, 2651, 2652, 2653, 2654, 2655, 2656, 2658, 2659, 2660,
2670, 2676, 2681, 2692, 2697, 2698, 2699, 2704, 2725, 2728, 2733,
2736, 2738, 2740, 2741, 2743, 2744, 2751, 2752, 2753, 2754, 2760,
2764, 2769, 2770, 2773, 2775, 2776, 2785, 2786, 2795, 2798, 2807,
2809, 2817, 2820, 2821, 2822, 2823, 2824, 2832, 2834, 2835, 2836,
2837, 2838, 2840
Hogging down soybeans. See Forage from Soybean Plants–
Hogging Down

House Foods America Corporation (Garden Grove, California).
Formerly Hinoichi / Hinode, House Foods & Yamauchi Inc.. 2666,
2738
Hulls, soybean, uses. See Fiber, Soy
Human Nutrition–Clinical Trials 361, 1118, 1867, 2251, 2668
Hunger, Malnutrition, Famine, Food Shortages, and Mortality
Worldwide 1307
Hyacinth Bean. Lablab purpureus (L.) Sweet; formerly Dolichos
lablab. Also Called Bonavist Bean, Egyptian Kidney Bean,
Egyptian Lentil. In South and Southeast Asia Called Lablab Bean.
Chinese–Biandou (W.-G. Pien Tou) 373, 561, 701, 1294, 1379,
1417, 2671
Hydraulic presses. See Soybean Crushing–Equipment–Hydraulic
Presses

Holland. See Europe, Western–Netherlands
Holmberg, Sven A. (1894-1982, Fiskeby, Norrköping, Sweden).
Soybean Breeder for the Far North 1808, 2048, 2057, 2217, 2504,
2513, 2514, 2532, 2538, 2555, 2596, 2598, 2600, 2608, 2616, 2627,
2671, 2697, 2725, 2768, 2769, 2815
Home Economics, Bureau of. See United States Department of
Agriculture (USDA)–Bureau of Human Nutrition and Home
Economics
Homemade soy sprouts. See Soy Sprouts, Homemade–How to
Grow at Home or on a Laboratory Scale, by Hand
Homemade soymilk. See Soymilk, Homemade–How to Make at
Home or on a Laboratory or Community Scale
Homemade tofu. See Tofu, Homemade–How to Make at Home or
on a Laboratory or Community Scale, by Hand

Hydrogenated Products (Margarine, Shortening, Soy Oil) Industry
and Market Statistics, Trends, and Analyses–By Geographical
Region 1473, 1475, 1608, 1726
Hydrogenation. See Margarine, Shortening, Trans Fatty Acids,
Vanaspati, also Margarine and Shortening
Hydrogenation–General, Early History, and the Process. Soy is Not
Mentioned 1107
Hydrogenation of Soybean Oil, Soy Fatty Acids, or Soy Lecithin
1023, 1072, 1413, 1638, 1715, 1977, 2208, 2611, 2634, 2690, 2704,
2789
Hymowitz, Theodore (Soybean Historian and Prof. of Plant
Breeding, Univ. of Illinois) 2374
Ice cream, soy. See Soy Ice Cream

Honeybees. See Bees
Honeymead Products Co. (Cedar Rapids, Spencer, and Washington,
Iowa, 1938-1945. Then Mankato, Minnesota, 1948-1960). See also
Andreas Family 1900

Identity Preserved / Preservation 2295, 2529, 2619, 2710, 2711,
2717, 2718, 2721, 2722, 2735, 2759
IG Farben (I.G. Farbenindustrie), the German Dye and Chemical
Trust 1808

Hong Kong. See Asia, East–Hong Kong
Hormones from soybeans. See Sterols or Steroid Hormones

IITA (Nigeria). See International Institute of Tropical Agriculture
(IITA) (Ibadan, Nigeria)

Horse bean. See Broad Bean (Vicia faba)

Illinois. See United States–States–Illinois

Horses, Ponies, Mules, Donkeys or Asses Fed Soybeans, Soybean
Forage, or Soybean Cake or Meal as Feed 9, 16, 58, 69, 143, 179,
187, 191, 294, 307, 370, 405, 415, 416, 425, 509, 513, 550, 598,
603, 669, 737, 745, 770, 858, 929, 964, 984, 1009, 1154, 1301,
1403, 1412

Illinois, University of (Urbana-Champaign, Illinois). Soyfoods
Research & Development 986, 1541, 1617, 1639, 1642, 1662, 1684,
1721, 1762, 1770, 1865, 2022, 2037, 2079, 2105, 2166, 2231, 2310,
2490, 2510, 2756, 2761, 2777, 2778, 2787, 2794, 2796, 2800, 2801,
2813, 2816

Horvath, Artemy / Arthemy Alexis (1886-1979) and Horvath
Laboratories. See also Soya Corporation of America and Dr.
Armand Burke 1295, 1307, 1318, 1610, 1851, 2023, 2809

Illumination or Lighting by Burning Soy Oil in Wicked Oil Lamps
Like Kerosene–Industrial Uses of Soy Oil as a Non-Drying Oil 307,
361, 525, 799, 1084, 1142, 1774
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Illustrations (Often Line Drawings) Published before 1924. See also
Photographs 46, 52, 62, 82, 86, 90, 110, 139, 141, 142, 143, 159,
170, 199, 201, 212, 221, 222, 251, 252, 253, 297, 301, 365, 380,
410, 417, 449, 475, 484, 491, 499, 515, 517, 518, 528, 542, 556,
561, 562, 693, 694, 697, 717, 719, 788, 803, 820, 886, 890, 957,
1023, 1032, 1033, 1055, 1087, 1142, 1146, 1190, 1229, 1230

INARI, Ltd. See Sycamore Creek Co.
India. See Asia, South–India
Indiana. See United States–States–Indiana

Illustrations Published after 1923. See also Photographs 1443, 1551,
1614, 1620, 1659, 1812, 1831, 1834, 1959, 1977, 1990, 2100, 2210,
2250, 2312, 2349, 2483, 2555, 2563, 2603, 2606, 2658, 2774, 2809

Indiana Soy Pioneers. See Central Soya Co., Fouts Family, Meharry

Implements, agricultural. See Machinery (Agricultural),
Implements, Equipment and Mechanization

Indonesians Overseas, Especially Work with Soy 1585

Important Documents #1–The Very Most Important 1, 2, 7, 9, 10,
15, 17, 18, 24, 27, 28, 29, 31, 32, 44, 46, 52, 58, 59, 65, 71, 73, 76,
81, 84, 85, 86, 88, 95, 96, 102, 113, 120, 128, 129, 132, 141, 142,
150, 156, 157, 159, 164, 166, 171, 179, 183, 187, 188, 197, 198,
201, 203, 207, 208, 216, 218, 222, 223, 229, 240, 244, 251, 252,
253, 258, 262, 272, 280, 286, 288, 298, 299, 302, 309, 314, 321,
324, 361, 362, 365, 380, 396, 399, 416, 418, 429, 431, 432, 455,
464, 478, 484, 485, 509, 510, 514, 516, 524, 525, 531, 532, 535,
545, 547, 549, 551, 560, 561, 562, 567, 579, 585, 588, 600, 603,
607, 613, 618, 620, 623, 625, 641, 642, 650, 657, 659, 666, 674,
675, 683, 695, 732, 742, 761, 791, 799, 807, 811, 812, 822, 823,
827, 847, 865, 866, 870, 877, 892, 912, 914, 915, 922, 934, 937,
939, 942, 948, 951, 960, 979, 982, 988, 997, 1000, 1016, 1024,
1028, 1064, 1069, 1071, 1072, 1078, 1080, 1085, 1090, 1091, 1094,
1096, 1097, 1118, 1120, 1126, 1135, 1147, 1161, 1172, 1182, 1197,
1208, 1223, 1229, 1231, 1232, 1233, 1234, 1236, 1240, 1248, 1279,
1302, 1303, 1305, 1307, 1309, 1318, 1319, 1323, 1329, 1330, 1331,
1338, 1340, 1345, 1351, 1352, 1354, 1357, 1358, 1363, 1364, 1365,
1383, 1384, 1387, 1390, 1397, 1399, 1423, 1432, 1439, 1443, 1470,
1473, 1474, 1486, 1489, 1516, 1523, 1531, 1533, 1534, 1538, 1549,
1551, 1552, 1553, 1565, 1569, 1572, 1575, 1582, 1583, 1584, 1585,
1586, 1587, 1597, 1598, 1602, 1603, 1604, 1605, 1611, 1612, 1624,
1631, 1633, 1640, 1642, 1646, 1654, 1660, 1662, 1684, 1692, 1707,
1709, 1718, 1719, 1721, 1738, 1746, 1747, 1748, 1750, 1770, 1773,
1775, 1790, 1799, 1801, 1808, 1831, 1834, 1837, 1851, 1876, 1888,
1896, 1900, 1921, 1932, 1955, 1958, 1959, 1961, 1962, 1977, 1986,
1990, 1991, 2005, 2006, 2008, 2009, 2012, 2028, 2048, 2059, 2064,
2066, 2080, 2081, 2097, 2098, 2111, 2114, 2119, 2120, 2137, 2143,
2152, 2163, 2174, 2183, 2184, 2228, 2231, 2243, 2246, 2268, 2278,
2283, 2284, 2295, 2298, 2304, 2326, 2345, 2378, 2382, 2387, 2400,
2417, 2422, 2429, 2432, 2442, 2445, 2446, 2466, 2477, 2478, 2487,
2489, 2490, 2498, 2506, 2507, 2511, 2516, 2518, 2532, 2539, 2551,
2568, 2569, 2581, 2606, 2630, 2633, 2639, 2642, 2651, 2653, 2655,
2656, 2661, 2662, 2674, 2685, 2688, 2689, 2698, 2705, 2706, 2707,
2725, 2770, 2773, 2778, 2809, 2820, 2832, 2840
Important Documents #2–The Next Most Important 25, 26, 38, 54,
70, 163, 181, 254, 294, 303, 305, 307, 358, 430, 477, 498, 526, 614,
693, 788, 789, 898, 911, 926, 938, 943, 1023, 1139, 1143, 1144,
1145, 1146, 1320, 1407, 1464, 1492, 1499, 1503, 1518, 1589, 1616,
1618, 1645, 1659, 1710, 1726, 1731, 1744, 1752, 1812, 1947, 1952,
1956, 1963, 2024, 2083, 2131, 2132, 2145, 2237, 2286, 2353, 2427,
2491, 2629, 2652, 2654, 2682, 2692, 2696, 2717
Imports. See Trade of Soybeans, Oil & Meal, or see Individual
Soyfoods Imported

Indonesia. See Asia, Southeast–Indonesia

Indonesian-style soy sauce. See Soy Sauce, Indonesian Style or
from the Dutch East Indies (Kecap, Kécap, Kechap, Ketjap, Kétjap)
Ketchup / Catsup
Industrial uses of soy oil. See Fatty Acids for Non-Drying or Drying
Applications (As in Hot-Melt Glues or the Curing Component of
Epoxy Glues)
Industrial uses of soy oil as a drying oil. See Adhesives, Asphalt
Preservation Agents, Caulking Compounds, Artificial Leather, and
Other Minor or General Uses, Ink for Printing, Paints, Varnishes,
Enamels, Lacquers, and Other Protective / Decorative Coatings,
Rubber Substitutes or Artificial / Synthetic Rubber (Factice)
Industrial uses of soy oil as a non-drying oil. See Dust Suppressants
and Dust Control, Lubricants, Lubricating Agents, and Axle Grease
for Carts
Industrial Uses of Soy Oil (General) 669, 789, 811, 1470, 1618,
1713, 1807, 1812, 1900, 2024
Industrial uses of soy proteins. See Fibers (Artificial Wool or
Textiles Made from Spun Soy Protein Fibers, Including Azlon,
Soylon, and Soy Silk / Soysilk), Foams for Fighting Fires, Paints
(Especially Water-Based Latex Paints), Paper Coatings or Sizings,
or Textile Sizing, Plastics (Including Molded Plastic Parts, Plastic
Film, Disposable Eating Utensils and Tableware–From Spoons to
Plates, and Packaging Materials)
Industrial Uses of Soy Proteins–Etymology of This Term and Its
Cognates / Relatives in Various Languages 1608, 1857
Industrial Uses of Soy Proteins–General and Minor Uses–Galalith,
Sojalith, Celluloid, Cosmetics (Lotions and Soaps), Rubber
Substitutes, Insecticides, etc. See also Culture Media as for
Antibiotics Industry 1023, 1032, 1033, 1186, 1812, 2024, 2077,
2144
Industrial uses of soy proteins (including soy flour). See Adhesives
or Glues for Plywood, Other Woods, Wallpaper, or Building
Materials
Industrial uses of soybeans. See Chemurgy, the Farm Chemurgic
Movement, and the Farm Chemurgic Council (USA, 1930s to
1950s) Including, Lecithin, Soy–Industrial Uses, New Uses
Movement (USA, starting 1987), Successor to the Farm Chemurgic
Movement (1930s to 1950s), Soy Flour, Industrial Uses of–Other,
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Soy Protein Isolates, Industrial Uses of, Soybean Meal / Cake, Fiber
(as from Okara), or Shoyu Presscake as a Fertilizer or Manure for
the Soil
Industrial Uses of Soybeans (General Non-Food, Non-Feed) 734,
758, 1100, 1186, 1272, 1632, 1719, 1763, 1912, 1977, 1979, 2232,
2283, 2284, 2640
Industrial Uses of Soybeans (Non-Food, Non-Feed)–Industry and
Market Statistics, Trends, and Analyses–By Geographical Region
484, 674, 1383, 1473, 1475, 1608, 2289
Industrial Uses of Soybeans (Non-Food, Non-Feed)–Industry and
Market Statistics, Trends, and Analyses–Larger Companies (Ford
Motor Co., I.F. Laucks, O’Brien Varnish Co., The Drackett Co.,
ADM, General Mills, etc.) 1799, 2670
Infant Foods and Infant Feeding, Soy-based. See Also Infant
Formulas, Soy-based 690, 691, 692, 1473, 1851, 1867
Infant Formula / Formulas, Soy-based, Including Effects on Infant
Health (Alternatives to Milk. Usually Fortified and Regulated.
Since 1963 Usually Made from Soy Protein Isolates) 361, 1186
Infants or Recently-Weaned Children Fed (or Not Fed) Soymilk in
China or Chinese Cultures 1320
Information, computerized. See Computerized Databases and
Information Services, and Websites, Websites or Information on the
World Wide Web or Internet
Ink for Printing–Industrial Uses of Soy Oil as a Drying Oil 484,
510, 618, 704, 799, 1142, 1464, 1474, 1486, 1492, 1575, 1662,
1726, 1832, 2695
Inoculum / inocula of nitrogen fixing bacteria for soybeans. See
Nitrogen Fixing Cultures
Insects–Pest Control. See also: Integrated Pest Management 47,
68, 81, 85, 86, 102, 115, 259, 561, 562, 570, 581, 601, 607, 686,
799, 800, 833, 911, 959, 1069, 1072, 1080, 1101, 1118, 1163, 1174,
1226, 1227, 1228, 1229, 1304, 1324, 1329, 1337, 1377, 1383, 1408,
1423, 1427, 1443, 1468, 1503, 1541, 1551, 1592, 1616, 1617, 1621,
1658, 1676, 1721, 1727, 1729, 1736, 1746, 1750, 1762, 1775, 1778,
1812, 1845, 1864, 1924, 1935, 1936, 1937, 1943, 1955, 1965, 1983,
2004, 2017, 2041, 2063, 2064, 2067, 2092, 2108, 2114, 2135, 2143,
2167, 2168, 2323, 2327, 2349, 2398, 2479, 2489, 2496, 2501, 2502,
2508, 2524, 2555, 2567, 2569, 2606, 2621, 2636, 2655, 2656, 2681,
2703, 2801, 2813
Institut de Recherches Agronomiques Tropicales (IRAT–Tropical
Institute of Agronomic Research) 2442, 2459, 2477, 2491, 2518,
2575, 2655
Integrated Pest Management (IPM) and Biological Control 2606,
2613
Intercropping–use of soybeans in. See Cropping Systems:
Intercropping, Interplanting, or Mixed Cropping

International Institute of Agriculture (IIA) (Rome) 1565, 1566,
1582, 1583, 1584, 1585, 1586, 1597, 1598, 1602, 1603, 1604, 1605
International Institute of Tropical Agriculture (IITA) (Ibadan,
Nigeria) 2508, 2655
International Nutrition Laboratory. See Miller, Harry W. (M.D.)
(1879-1977)
International soybean programs. See AVRDC–The World Vegetable
Center (Shanhua, Taiwan), INTSOY–International Soybean
Program (Univ. of Illinois, Urbana, Illinois), International Institute
of Agriculture (IIA) (Rome), International Institute of Tropical
Agriculture (IITA) (Ibadan, Nigeria), United Nations (Including
UNICEF, FAO, UNDP, UNESCO, and UNRRA) Work with Soy,
Institut de Recherches Agronomiques Tropicales (IRAT–Tropical
Institute of Agronomic
Internet. See Websites or Information on the World Wide Web
Intestinal Flora / Bacteria and Toxemia–Incl. Changing and
Reforming (L. Acidophilus, Bifidus, L. Bulgaricus etc.) 1556, 1590
Introduction of foreign plants to the USA. See United States
Department of Agriculture (USDA)–Section of Foreign Seed and
Plant Introduction
INTSOY–International Soybean Program (Univ. of Illinois, Urbana,
Illinois). Founded July 1973. Initially (from 1971) named Program
for International Research, Improvement and Development of
Soybeans (PIRIDS) 2490, 2510, 2512, 2518, 2537, 2556, 2642,
2651, 2655, 2661, 2749
Iodine number. See Soy Oil Constants–Iodine Number
Iowa. See United States–States–Iowa
Iowa State University / College (Ames, Iowa), and Univ. of Iowa
(Iowa City) 1820, 1847, 1848, 1894, 2356, 2386, 2392, 2405, 2553,
2604, 2610, 2630, 2638, 2639, 2646, 2647, 2705, 2706, 2708, 2716,
2718, 2721, 2732, 2748, 2756, 2758, 2761, 2789
IRAT. See Institut de Recherches Agronomiques Tropicales (IRAT)
Iron Availability, Absorption, and Content of Soybean Foods and
Feeds 26, 33, 1028, 1114, 1528, 1642, 1692, 1987, 1990, 2191,
2812
Irradiation of Soybeans for Breeding and Variety Development
(Usually Gamma Irradiation to Cause Mutations) 2501, 2628
Island Spring, Inc. (Vashon, Washington). Founded by Luke
Lukoskie and Sylvia Nogaki 2666
Isoflavone or Phytoestrogen Content of Soyfoods, Soy-based
Products, Soy Ingredients, and Soybean Varieties (Esp. Genistein,
Daidzein, and Glycitein) 2630, 2678, 2705, 2706, 2716, 2732
Isoflavones in soybeans and soyfoods. See Estrogens, Incl.
Genistein, Daidzein, etc.
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Isolated soy proteins. See Soy Proteins–Isolates

John E. Wannamaker (St. Matthews, South Carolina) 2055, 2221,
2242, 2278, 2279, 2583, 2754, 2829

Israel. See Asia, Middle East–Israel and Judaism
Italian recipes, soyfoods used in. See Europe–Western–Italy
Ito San soybean variety. See Soybean Varieties USA–Ito San
Ivory Coast. See Africa–Côte d’Ivoire
Jack Bean. Canavalia ensiformis (L.) D.C. Also Called Sword Bean
(Erroneously; it is Canavalia gladiata) and Horse Bean (Rarely).
Chinese–Daodou (pinyin); formerly Tao-tou (Wade-Giles) 561,
1078, 2478

Johnson Family of Stryker, Williams County, Ohio. Including (1)
Edward Franklin “E.F. Soybean” Johnson (1889-1961) of Johnson
Seed Farms (Stryker, Ohio), Delphos Grain and Soya Processing
Co. (Ohio), and Ralston Purina Company (Missouri); (2) Elmer
Solomon Johnson (1879-1920); (3) Perhaps E.C. Johnson and Hon.
Solomon Johnson (1850-1918) 683, 722, 886, 955, 987, 990, 993,
1016, 1018, 1062, 1161, 1173, 1270, 1503, 1520, 1668, 1784, 1785,
1817, 1905, 1986, 1988, 2056, 2116, 2117
Johnson & Stokes (Philadelphia, Pennsylvania) 64, 72, 74, 91, 102,
432, 519

Jackson, James Caleb (1811-1881). American Health Reformer and
Vegetarian (New York) 388

Juicer, Electric or Manual (Kitchen Appliance / Utensil)–Early
Records Only 1767

Jacob Hartz Seed Co. (Stuttgart, Arkansas). Founded by Jacob
Hartz, Sr. (1888-1963) in 1942. Continued by Jake Hartz, Jr.
(1920- ). Acquired by Monsanto in April 1983. Headquarters at Des
Moines, Iowa, since Jan. 1998 1612, 1636, 1667, 2054, 2055, 2116,
2152, 2242, 2272, 2297, 2312, 2340, 2359, 2482, 2565, 2574, 2591,
2631, 2666, 2689, 2708, 2737, 2740

Kaempfer, Engelbert (1651-1716)–German physician and traveler
429, 1118, 2429
Kanjang / Ganjang–Korean-Style Fermented Soy Sauce. Also
spelled Kan Jang / Gan Jang 761, 2615

James J.H. Gregory (Marblehead, Massachusetts) 46, 62, 102, 155

Kecap, Kechap, Ketjap, Ketchup. See Soy Sauce, Indonesian Style
or from the Dutch East Indies (Kecap, Kécap, Kechap, Ketjap,
Kétjap)

Jang–Korean-Style Fermented Soybean Paste. Includes Doenjang
/ Toenjang / Doen Jang / Daen Chang (Soybean Miso), and
Kochujang / Koch’ujang / Gochujang / Kochu Jang / Ko Chu Jang /
Kochu Chang (Red-Pepper and Soybean Paste) 761, 2705

Kellogg Co. (breakfast cereals; Battle Creek, Michigan). See
Kellogg, Will Keith,... Kellogg Company

Japan. See Asia, East–Japan
Japan–Shokuhin Sogo Kenkyujo. See National Food Research
Institute (NFRI) (Tsukuba, Ibaraki-ken, Japan)
Japanese Overseas, Especially Work with Soy or Macrobiotics
1246, 1504, 1775, 2168, 2522, 2530, 2532, 2736, 2738, 2806
Japanese Soybean Types and Varieties–Early, with Names 2, 7, 24,
27, 30, 38, 102, 120, 129, 187, 222, 294, 303, 307, 370, 416, 431,
799, 1023, 1024, 1118, 1154, 1338, 1429, 1440, 1449, 1552, 1569,
1660, 1692, 1736, 1792, 1801, 1812, 2151, 2246, 2314, 2315, 2651,
2706, 2839

Kellogg, John Harvey (M.D.) (1852-1943), Sanitas Food Co.,
Sanitas Nut Food Co., Battle Creek Sanitarium Health Food Co.,
and Battle Creek Food Co. (Battle Creek, Michigan). Battle Creek
Foods Was Acquired by Worthington Foods in 1960 620, 1028,
1241, 1318, 1547, 1549, 1550, 1552, 1556, 1590, 1593, 1610, 1851,
1987, 2836, 2837
Kellogg, Will Keith (1860-1951), Kellogg’s Toasted Corn Flake Co.
Later Kellogg Company (of breakfast cereal fame; Battle Creek,
Michigan) 623
Ketchup, Catsup, Catchup, Ketchop, Ketchap, Katchup, Kitjap, etc.
Word Mentioned in Document 1009, 2485, 2671
Kidney / Renal Function 1028

Jiang–Chinese-Style Fermented Soybean Paste / Miso (Soybean
Jiang {doujiang} or Chiang / Tou Chiang [Wade-Giles]). Includes
Tuong from Indochina, Tao-Tjiung and Tao-Tjiong from Indonesia
525, 943
J.M. Thorburn & Co. (New York City, New York) 24, 29, 142, 159,
416, 432, 1136, 2651
Job’s Tears (Coix lachryma-jobi; formerly Coix lacryma). Called
Hatomugi or Hato Mugi in Japanese, and Adlay in South Asia.
Sometimes mistakenly called “Pearl Barley” (Since it is unrelated
to Barley) 2, 474, 1083, 1119, 2121, 2142, 2164, 2178, 2195, 2209,
2238

Kin, Yamei. See Yamei Kin (1864-1934)
Kinako. See Roasted Whole Soy Flour (Kinako–Dark Roasted with
Dry Heat, Full-Fat) and Grits
Kloss, Jethro. See Seventh-day Adventists–Cookbooks and Their
Authors
Kloss, Jethro (1863-1946) and his Book Back to Eden 1497
Koji (Cereal Grains {Especially Rice or Barley} and / or Soybeans
Fermented with a Mold, Especially Aspergillus oryzae) or Koji
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Starter. Chinese Qu / Pinyin or Ch’ü / Wade-Giles 452, 2237, 2362,
2476, 2530, 2603, 2771
Korea. See Asia, East–Korea
Korean Soybean Types and Varieties–Early, with Names 2151

Latin America–Caribbean–French Overseas Departments–
Guadeloupe, and Martinique (French West Indies). Guadeloupe
(consisting of two large islands–Basse-Terre and Grande-Terre)
administers 5 smaller dependencies–Marie-Galante, Les Saintes, La
Désirade, St.-Barthélemy, and St. Martin (shared with Netherlands
Antilles) 1584, 1586, 2655, 2700

Koreans Overseas, Especially Work with Soy 2666, 2733, 2738
Latin America–Caribbean–Haiti 2111
Korean-style fermented soy sauce. See Kanjang–Korean-Style
Fermented Soy Sauce
Korean-style fermented soybean paste. See Jang–Korean-Style
Fermented Soybean Paste including Doenjang and Kochujang
Kudzu or Kuzu–Tropical Kudzu or Puero (Pueraria phaseoloides)
(Roxb.) Benth. Formerly Pueraria javanica 2349
Kudzu or Kuzu (Pueraria montana var. lobata. Formerly Pueraria
lobata, Pueraria thunbergiana, Pachyrhizus thunbergianus,
Dolichos lobatus). For Rhodesian Kudzu Vine see Neonotonia
wightii. See also Tropical Kudzu or Puero (Pueraria phaseoloides)
337, 373, 561, 606, 698, 907, 1078, 1119, 1169, 1227, 1332, 1347,
1361, 1379, 1500, 1506, 2640
Kushi, Michio (17 May 1926 to 28 Dec. 2014) and Aveline (27 Feb.
1923 to 3 July 2001)–Their Life and Work with Macrobiotics, and
Organizations They Founded or Inspired 2522, 2530, 2736
Kuzu. See Kudzu or Kuzu (Pueraria...)
La Choy Food Products, Inc.–LaChoy Brand–Purchased in Sept.
1943 by Beatrice Creamery Co.. 1473, 1986, 2056, 2097, 2651
La Sierra Industries (La Sierra, California). See Van Gundy,
Theodore A., and La Sierra Industries
Lablab purpureus or Lablab bean. See Hyacinth Bean
Lager, Mildred (Los Angeles, California) 1767, 2483, 2578
Land-Grant Colleges and Universities, and Their Origin with the
Land Grant Act of 1862 (the so-called Morrill Act) 926, 1741
Large-seeded soybeans. See Green Vegetable Soybeans–LargeSeeded Vegetable-Type or Edible Soybeans
Latin America–Caribbean–Antigua and Barbuda (Including
Redonda) 451, 483
Latin America–Caribbean–Bermuda (A British Dependent
Territory) 1105, 1346, 1583, 1586
Latin America–Caribbean–Cuba 207, 208, 933, 955, 956, 1118,
1350, 1382, 1412, 1414, 1431, 1436, 1445, 1459, 1468, 1529, 1584,
1586, 1619, 1621, 1627, 1658, 1668, 1705, 1736, 2257, 2366, 2429,
2650, 2688, 2753
Latin America–Caribbean–Dominican Republic (Santo Domingo or
San Domingo before 1844) 1584, 1586

Latin America–Caribbean–Introduction of Soybeans to. Earliest
document seen concerning soybeans in a certain Caribbean country
207, 960, 1182, 1584, 2111
Latin America–Caribbean–Introduction of Soybeans to. Earliest
document seen concerning the cultivation of soybeans in a certain
Caribbean country 207, 960, 1182, 1584, 2111
Latin America–Caribbean–Introduction of Soybeans to. This
document contains the earliest date seen for soybeans in a certain
Caribbean country 207, 960, 1182, 1584, 2111, 2688
Latin America–Caribbean–Introduction of Soybeans to. This
document contains the earliest date seen for the cultivation of
soybeans in a certain Caribbean country 207, 960, 1182, 1584,
2111, 2688
Latin America–Caribbean–Jamaica 2165, 2286
Latin America–Caribbean–Lesser Antilles–Virgin Islands (Including
British Virgin Islands and Virgin Islands of the United States–St.
Croix, St. John, and St. Thomas), Leeward Islands (Anguilla,
Antigua and Barbuda [Including Redonda], Dominica, Guadeloupe,
Montserrat, Saint Kitts [formerly Saint Christopher] and Nevis),
Windward Islands (Barbados, Grenada, Martinique, St. Lucia, St.
Vincent and the Grenadines, Trinidad and Tobago), and Netherlands
Dependencies (Including Aruba, Curaçao or Curacao, and Bonaire
off Venezuela, and Saba, St. Eustatius, and southern St. Martin /
Maarten in the Lesser Antilles). Note–Guadeloupe and Martinique
and the five dependencies of Guadeloupe, which are French
Overseas Departments in the Lesser Antilles, are also called the
French West Indies, French Antilles, or Antilles françaises 451, 483,
960, 1182, 1365, 1398, 1584, 1586, 1744, 1902, 2241, 2345, 2441,
2521, 2655, 2656, 2700
Latin America–Caribbean or West Indies (General) 179
Latin America–Caribbean–Puerto Rico, Commonwealth of (A SelfGoverning Part of the USA; Named Porto Rico until 1932) 680,
869, 905, 1083, 1180, 1225, 1243, 1585, 1586, 1658, 1816, 2030,
2050, 2078, 2135, 2286, 2521, 2551, 2576, 2581, 2612, 2685, 2696,
2761
Latin America–Caribbean–Trinidad and Tobago 1365, 1744, 1902,
2021, 2241, 2345, 2656
Latin America–Caribbean–Virgin Islands of the United States–St.
Thomas, St. John, and St. Croix (Danish West Indies before Jan.
1917) 960, 1182, 1398, 2441, 2521
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Latin America–Central America–Belize (Named British Honduras
from 1840 to about 1975, Belize before 1840) 2426
Latin America–Central America–Canal Zone including the Panama
Canal (Opened 1914, Owned and Operated by the USA. Returned
to Panama on 31 Dec. 1999) 1240, 2429
Latin America–Central America–Costa Rica 1584, 1586, 2009,
2429
Latin America–Central America–El Salvador 1585, 1586, 2097,
2098, 2122, 2140, 2454, 2651
Latin America–Central America–Guatemala 1584, 1586, 2215,
2429

Latin America–South America–Bolivia 2304, 2349
Latin America–South America–Brazil, Federative Republic of 1308,
1583, 1584, 1585, 1586, 1655, 1675, 1739, 1775, 1864, 2024, 2163,
2169, 2241, 2251, 2286, 2349, 2374, 2400, 2429, 2442, 2556, 2558,
2582, 2584, 2656, 2688, 2810
Latin America–South America–Brazil–Soybean Production, Area
and Stocks–Statistics, Trends, and Analyses 2807
Latin America–South America–Chile (Including Easter Island) 374,
1583, 1586, 1615, 1713, 2528
Latin America–South America–Colombia 1431, 1584, 1586, 2100,
2239, 2280, 2367, 2400, 2413, 2429

Latin America–Central America–Honduras 2009, 2694, 2713
Latin America–Central America–Introduction of Soybeans to.
Earliest document seen concerning soybeans in a certain Central
American country 1584, 1585, 2009
Latin America–Central America–Introduction of Soybeans to.
Earliest document seen concerning soybeans or soyfoods in
connection with (but not yet in) a certain Central American country
1489
Latin America–Central America–Introduction of Soybeans to.
Earliest document seen concerning the cultivation of soybeans in a
certain Central American country 1240, 1553, 1584, 1585, 2009
Latin America–Central America–Introduction of Soybeans to or
Dissemination of Soybeans from. Other or general information and
leads concerning Central America 1584
Latin America–Central America–Introduction of Soybeans to. This
document contains the earliest date seen for soybeans in a certain
Central American country 1553, 1585, 2009
Latin America–Central America–Introduction of Soybeans to.
This document contains the earliest date seen for the cultivation of
soybeans in a certain Central American country 1240, 1553, 1585,
2009
Latin America–Central America–Mexico 179, 1553, 1585, 1586,
1736, 1770, 2108, 2400, 2429, 2753

Latin America–South America–Ecuador (Including the Galapagos
Islands. Formerly also called Equator, the English translation of the
Spanish “Ecuador”) 1584, 1586, 2400, 2442
Latin America–South America–French Guiana (A French Overseas
Department, Guyane or Guyane française, formerly occasionally
called Cayenne) 2655
Latin America–South America (General) 1142, 1329, 2441, 2717
Latin America–South America–Guyana (British Guiana before
1966) 179, 1118, 1585, 1586, 2021, 2345
Latin America–South America–Introduction of Soybeans to.
Earliest document seen concerning soybeans in a certain South
American country 641, 1365, 1583, 1585, 2304
Latin America–South America–Introduction of Soybeans to.
Earliest document seen concerning the cultivation of soybeans in a
certain South American country 641, 1583, 1585, 2304
Latin America–South America–Introduction of Soybeans to. This
document contains the earliest date seen for soybeans in a certain
South American country 1364, 1583, 1585, 2163, 2304, 2429, 2498,
2656
Latin America–South America–Introduction of Soybeans to. This
document contains the earliest date seen for the cultivation of
soybeans in a certain South American country 1364, 1583, 1585,
2163, 2304, 2429, 2498, 2656

Latin America–Central America–Mexico–Soy Ingredients Used in
Mexican-Style Recipes, Food Products, or Dishes Worldwide 1140,
2163, 2498, 2517

Latin America–South America–Paraguay 2163, 2325, 2400, 2498,
2656

Latin America–Central America–Nicaragua 1489, 2409

Latin America–South America–Peru 1585, 1586, 2301, 2400, 2429

Latin America (General) 1473, 1812, 2208, 2400, 2429

Latin America–South America–Soybean Production, Area and
Stocks–Statistics, Trends, and Analyses. See also Argentina and
Brazil 1584, 2656, 2807

Latin America–South America–Argentina (Argentine Republic)
1087, 1118, 1583, 1586, 1736, 2163, 2366, 2429, 2457, 2498, 2656
Latin America–South America–Argentina–Soybean Production,
Area and Stocks–Statistics, Trends, and Analyses 1583, 2807

Latin America–South America–Suriname (Also Surinam before
1978; Dutch Guiana before 1975) 1585, 1586, 2064, 2066
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Latin America–South America–Uruguay, Oriental Republic of 641,
1364, 1436, 1585, 1586, 2325, 2400
Latin America–South America–Venezuela 1365, 1580, 1585, 1764,
1782, 1902, 2111, 2165, 2400, 2561
Laucks (I.F.) Co. (Seattle, Washington). Founded by Irving Fink
Laucks (3 July 1882 to 9 March 1981) 2283, 2284, 2590
Laurelbrook Natural Foods (Bel Air, Maryland) 2549
Lea & Perrins. See Worcestershire Sauce
Leaves of the soybean plant used as food. See Green Vegetable
Soybeans–Leaves of the Soybean Plant Used as Food or Medicine

Lightlife Foods, Inc. (Turners Falls, Massachusetts). Started as
The Tempeh Works in Sept. 1979 by Michael Cohen in Greenfield,
Massachusetts. Then renamed Tempehworks, Inc. in Sept. 1985.
Acquired by ConAgra, Inc. (Omaha, Nebraska) on 14 July 2000.
Acquired by Maple Leaf Foods (Ontario, Canada) on 10 March
2017 2542, 2643
Lima Bean or Limas. Phaseolus limensis. Formerly: Phaseolus
lunatus. Also called Butter Bean 451, 585, 633, 634, 649, 663, 687,
799, 812, 820, 911, 969, 1016, 1064, 1078, 1141, 1180, 1533, 1611,
1633, 1639, 1676, 1686, 1710, 1715, 1721, 1746, 1767, 1801, 1833,
1837, 1847, 1848, 1872, 1906, 1926, 1990, 2004, 2078, 2101, 2214,
2237, 2321, 2405, 2406, 2408, 2461, 2509, 2548, 2836
Linolenic Acid and Linolenate Content of Soybeans and Soybean
Products. See also Omega-3 Fatty Acids 1594, 1698, 2208, 2415,
2455, 2611, 2634, 2638, 2646, 2649, 2749

Lecithin companies. See American Lecithin Corp.
Lecithin–Etymology of This Term and Its Cognates / Relatives in
Various Languages 1655, 1713
Lecithin Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 2289
Lecithin, Soy 251, 252, 253, 1118, 1321, 1413, 1461, 1480, 1527,
1528, 1594, 1607, 1608, 1638, 1659, 1701, 1713, 1715, 1718, 1750,
1769, 1783, 1812, 1834, 1851, 1974, 1977, 2005, 2077, 2208, 2237,
2289, 2485, 2634
Lecithin, Soy–Industrial Uses 1655, 1974, 1977, 2289
Lectins. See Hemagglutinins (Lectins or Soyin)
Legislative activities. See American Soybean Association (ASA)–
Legislative Activities
Legume, Inc. (Fairfield, New Jersey) 2648
Lend-Lease (Program and Administration). U.S. Program to Send
Key Supplies to Overseas Allies During World War II 2023, 2809
Lens culinaris or L. esculenta. See Lentils

Linolenic Acid–Omega-3 (Alpha-Linolenic Acid) Fatty Acid
Content of Soybeans and Soybean Products 2634
Linoleum, Floor Coverings, Oilcloth, and Waterproof Goods–
Industrial Uses of Soy Oil as a Drying Oil 510, 525, 618, 690, 691,
692, 704, 792, 799, 811, 829, 882, 919, 1107, 1142, 1334, 1361,
1473, 1474, 1475, 1486, 1490, 1492, 1551, 1575, 1608, 1662, 1726,
1765, 1774, 1832, 1834, 2130
Linseed Oil, Linseed Cake / Meal, Lintseed, or the Flax / Flaxseed
Plant (Linum usitatissimum L.) 9, 14, 30, 46, 81, 86, 128, 150, 172,
174, 212, 242, 446, 459, 481, 482, 484, 510, 532, 594, 618, 630,
675, 683, 686, 704, 743, 811, 829, 840, 866, 880, 883, 888, 919,
929, 1028, 1084, 1131, 1175, 1238, 1286, 1321, 1359, 1397, 1474,
1475, 1476, 1490, 1503, 1523, 1594, 1595, 1726, 1742, 1743, 1768,
1832, 2007, 2025, 2487, 2614, 2699
Lipid and Fatty Acid Composition of Soybeans (Seeds or Plant),
or Soybean Products (Including Soy Oil), and Lipids in the Human
Diet 9, 399, 720, 803, 872, 933, 955, 1039, 1137, 1287, 1438, 1439,
1542, 1583, 1594, 1603, 1605, 1684, 2012, 2473, 2611, 2634
Lipids. See Linolenic Acid–Omega-3, Linolenic Acid and
Linolenate

Lentils. Lens culinaris. Formerly: Lens esculenta and Ervum lens
73, 179, 286, 1028, 1032, 1033, 1241, 1528, 1603

Lipids–Effects of Dietary Lipids (Especially Soy Oil and Lecithin)
on Blood Lipids (Especially Cholesterol) 2634

Lever Brothers Co. See Unilever Corp.
Leviton, Richard. See Soyfoods Association of North America
(SANA)
Li Yü-ying (Li Yu-ying; Courtesy Name: Li Shizeng (pinyin), Li
Shih-tseng (W.-G.); Chinese Soyfoods Pioneer in France; born
1881 in Peking, died 1973 in Taipei, Taiwan) and Usine de la
Caséo-Sojaïne (Les Vallées, Colombes (near Asnières), a few miles
northwest of Paris, and China) 380, 618, 788, 890, 1031, 1032,
1033, 1071, 1118, 1139, 1307, 1318, 1812, 2167, 2237, 2817
Lighting by burning soy oil. See Illumination or Lighting by
Burning Soy Oil in Wicked Oil Lamps Like Kerosene

Lipolytic enzymes in the soybean. See Enzymes in the Soybean–
Lipoxygenase and Its Inactivation
Lipoxygenase. See Enzymes in the Soybean–Lipoxygenase and Its
Inactivation
Lists and Descriptions (Official and / or Extensive) of Early U.S.
Soybean Varieties with Their P.I. Numbers and Synonyms 222, 365,
429, 799, 1118, 1329, 1565, 1569, 1660, 1684, 1721, 1736, 1801,
2097, 2098, 2102, 2114, 2246, 2455, 2537, 2642, 2651, 2682, 2685,
2696, 2742
Loma Linda Foods (Riverside, California). Named La Loma Foods
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from Feb. 1989 to Jan. 1990. Acquired by Worthington Foods in
Jan. 1990 1851, 2578

1528, 1851, 2237, 2578
Maize. See Corn / Maize

Loma Linda University (Loma Linda, California). Including Loma
Linda Hospital (Formerly named Loma Linda Sanitarium and
College of Medical Evangelists) 2578
Los Angeles–City and County–Work with Soyfoods, Natural /
Health Foods, and / or Vegetarianism 1480, 1767, 1851, 2245,
2259, 2324, 2334, 2336, 2343, 2344, 2357, 2427, 2666, 2738, 2837
Lubricants, Lubricating Agents, and Axle Grease for Carts–
Industrial Uses of Soy Oil as a Non-Drying Oil 361, 504, 525, 792,
799, 882, 1084, 1107, 1142

Malnutrition, hunger, famine, and food shortages. See Hunger,
Malnutrition, Famine, Food Shortages, and Mortality
Mame-maki. See Roasted / Parched Soybeans (Irimame)
Mammoth Yellow soybean variety. See Soybean Varieties USA–
Mammoth Yellow
Manchu soybean variety. See Soybean Varieties USA–Manchu
Manchuria. See Asia, East–Manchuria

Lucerne / lucern. See Alfalfa or Lucerne
Lukoskie, Luke. See Island Spring, Inc. (Vashon, Washington)
Lupins or Lupin (Also spelled Lupine, Lupines, Lupinseed; Lupinus
albus, L. angustifolius, L. luteus, L. mutabilis) 24, 26, 28, 93, 179,
207, 286, 302, 484, 561, 747, 883, 1362
Lust, Benedict (1872-1945), Louise Stroebel Lust (1868-1925;
his wife) and Louis Lust. Pioneers in Naturopathy in the United
States (New York City; “Yungborn,” Butler, New Jersey; Tangerine,
Florida) 1620, 1860
Machinery (Agricultural), Implements, Equipment, and
Mechanization (Binders, Cultivators, Cutters, Harvesters, Mowers,
Pickers, Planters, Reapers, Separators, Thrashers, or Threshers). See
also: Combines and Tractors 52, 68, 69, 85, 86, 98, 102, 115, 128,
131, 147, 149, 150, 154, 168, 171, 179, 181, 191, 206, 218, 221,
245, 246, 256, 262, 272, 276, 289, 295, 314, 365, 405, 406, 409,
419, 429, 455, 473, 476, 477, 498, 499, 504, 506, 513, 523, 524,
526, 548, 549, 551, 556, 583, 586, 592, 593, 597, 598, 600, 601,
603, 615, 619, 621, 624, 637, 658, 667, 683, 699, 702, 703, 720,
721, 729, 733, 734, 742, 745, 749, 751, 753, 763, 777, 780, 784,
787, 799, 813, 830, 845, 846, 852, 853, 854, 864, 865, 876, 877,
887, 888, 891, 918, 919, 926, 929, 930, 931, 959, 964, 976, 977,
978, 1005, 1007, 1008, 1009, 1012, 1043, 1046, 1058, 1067, 1069,
1073, 1087, 1142, 1156, 1158, 1166, 1168, 1170, 1174, 1194, 1200,
1213, 1215, 1219, 1235, 1258, 1266, 1271, 1276, 1281, 1291, 1293,
1316, 1323, 1329, 1330, 1331, 1334, 1347, 1360, 1376, 1377, 1388,
1389, 1390, 1408, 1416, 1417, 1424, 1427, 1447, 1461, 1463, 1464,
1475, 1491, 1519, 1611, 1652, 1661, 1679, 1709, 1712, 1721, 1765,
1916, 1936, 1946, 1948, 1952, 2017, 2063, 2080, 2125, 2177, 2205,
2271, 2297, 2362, 2444, 2487, 2583, 2592, 2631
Machinery, farm. See Combines
Macrobiotics. See Kushi, Michio and Aveline–Their Life and Work,
Ohsawa, George and Lima
Macrobiotics. See also: George Ohsawa, Michio and Aveline Kushi,
Herman and Cornellia Aihara 2522, 2530, 2607, 2736

Map / Maps 102, 498, 686, 799, 1012, 1022, 1142, 1197, 1316,
1401, 1433, 1473, 1476, 1503, 1520, 1638, 1741, 1770, 1812, 1823,
1831, 1834, 1953, 2006, 2016, 2028, 2040, 2099, 2114, 2125, 2143,
2192, 2206, 2246, 2254, 2270, 2296, 2303, 2309, 2317, 2351, 2362,
2369, 2382, 2402, 2414, 2571, 2575, 2608, 2670, 2769
Maple Leaf Foods. See CanAmera Foods (Hamilton, Ontario,
Canada)
Maple Leaf Monarch or Maple Leaf Mills. See ADM AgriIndustries Ltd. (Windsor, Ontario, Canada)
Margarine 965, 1118, 1464, 1473, 1575, 1608, 1715, 1807, 1834,
1851, 1977, 2237, 2289, 2510, 2690
Margarine Made with Soy 362, 690, 691, 692, 792, 799, 882, 1072,
1107, 1142, 1153, 1361, 1474, 1475, 1634, 1726, 1743, 1774, 1832,
2117, 2130, 2208, 2658, 2810
Market statistics. See the specific product concerned, e.g. Tofu
Industry and Market Statistics
Market statistics on soybean production. See Soybean Production
and Trade–Industry and Market Statistics,
Marketing Association, Soybean. See Soybean Marketing
Association (1929-1932)
Marketing of soyfoods. See Individual foods, e.g., Tofu–Marketing
of
Marketing soybeans. See Chicago Board of Trade
Marketing Soybeans, Market Development, and Economics
(Including Futures Markets, Hedging, and Mathematical Models)
618, 669, 818, 847, 879, 1058, 1068, 1074, 1082, 1086, 1199, 1267,
1360, 1370, 1385, 1397, 1400, 1446, 1473, 1599, 1778, 1812, 1927,
2085, 2153, 2268, 2354, 2487, 2499, 2557, 2572, 2608, 2614, 2619,
2645, 2658, 2669, 2684, 2708, 2709, 2711, 2714, 2718, 2764
Marketing–Soyfoods and Soy Products 2400, 2689

Madison Foods and Madison College (Madison, Tennessee).
Madison Foods (Then a Subsidiary of Nutritional Corp.) Was
Acquired by Worthington Foods in Aug. 1964 835, 862, 1394,

Markets and Crop Estimates, Bureau of. See United States
Department of Agriculture (USDA)–Bureau of Agricultural
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Economics

Kidney / Renal Function, Menopause–Relief of Unpleasant
Menopausal Symptoms

Massachusetts. See United States–States–Massachusetts
Maturity groups. See Soybean–Physiology and Biochemistry–
Maturity Groups

Medical aspects of vegetarian diets. See Vegetarian Diets–Medical
Aspects

Mauritius. See Africa–Mauritius (Ile Maurice)

Medical / Medicinal-Therapeutic Uses / Effects / Aspects (General)
1497

McCay, Clive M. and Jeanette (Cornell Univ.) 1890, 1990

Medicine, Chinese Traditional. See Chinese Medicine

Meal or cake, soybean. See Soybean Meal

Meharry, Charles Leo (1885-1937), the A.P. Meharry Farms (One
Near Tolono, Champaign County, Illinois, and Three in Indiana),
and William E. Riegel, Meharry Farm Manager and Independent
Soybean Grower in Tolono, Illinois 846, 891, 929, 937, 942, 944,
1012, 1018, 1019, 1043, 1069, 1086, 1172, 1270, 1271, 1272, 1284,
1313, 1324, 1358, 1376, 1384, 1390, 1422, 1425, 1473, 1640, 1685,
1927, 1932, 1958, 1961, 1962, 1963, 1972, 2117, 2393

Meals for Millions Foundation (Los Angeles, California), MultiPurpose Food (MPF), and Freedom from Hunger 2237
Meat Alternatives–Beef Alternatives, Including Meatless Beef
Jerky, Chili Con Carne, Goulash, Lasagna, Meat Balls, Mince,
Mincemeat, Sloppy Joes, Spaghetti Sauce, Steak, Veal, etc. See also
Meatless Burgers 1489, 1767
Meat alternatives companies. See Tofurky Company (Hood River,
Oregon. Maker of Tofurky and Tempeh)
Meat Alternatives–General and Other Meatless Meatlike Products.
See Also Meat Extenders 1528
Meat Alternatives–Gluten-Based (Incuding Seitan, Mianjin / Mian
Jin or Mienchin / Mien Chin) 1867, 2578
Meat Alternatives–Meatless Bacon, Bacon Bits, Ham, Chorizo,
and Other Pork-related Products. See also Meatless Sausages 1032,
1033, 1071, 2419, 2705
Meat Alternatives–Meatless Burgers and Patties. See Also Meat
Extenders 2027, 2237, 2487, 2607, 2643, 2705

Menopause–Relief of Unpleasant Menopausal Symptoms, Such as
“Hot Flashes” and “Night Sweats” 2705
Mental Health (Including Depression) 1028
Mesoamerica. See Latin America–Central America
Messina, Mark (PhD) and Virginia (MPH, RD) (Nutrition Matters,
Inc., Port Townsend, Washington state; moved to Pittsfield,
Massachusetts in early 2016). Mark is one of the world’s leading
experts on soy nutrition 2668
Mexican-style recipes, soyfoods used in. See Latin America, Central
America–Mexico
Mexico. See Latin America, Central America–Mexico

Meat Alternatives–Meatless Cutlets 2535

Meyer, Frank N. (1875-1918). USDA Plant Explorer in Asia 222,
236, 254, 294, 303, 307, 361, 373, 606, 686, 811, 812, 1142, 1361,
1410, 1490, 1710, 2250, 2624, 2642, 2736, 2753, 2839

Meat Alternatives–Meatless Sausages (Including Frankfurters, Hot
Dogs, Wieners, Salami, Pepperoni, Breakfast Pork Sausage, etc.).
See Also Meat Extenders 1899, 2643, 2705

Michigan. See United States–States–Michigan

Meat Alternatives (Traditional Asian)–Ganmodoki/Gammodoki and
Hiryozu (Deep-Fried Tofu Burgers and Treasure Balls) 2362, 2364,
2671, 2792
Meat Products Extended with Soy Protein, or Meat Extenders
(Marketed as Such) 1473, 1589, 1713

Microbiological Problems (Food Spoilage, Sanitation, and
Contamination). See also: Nutrition–Toxins and Toxicity in Foods
and Feeds–Microorganisms, Especially Bacteria, as Causal Agents
2660
Microbiology and Bacteriology–History of Early Discoveries 452
Microbiology and fermentation. See Fermented Soyfoods and Their
Fermentation

Meatless burgers. See Vegetarian / Meatless Burgers
Media–Earliest Articles on Soy in Major Magazines and
Newspapers 2321, 2542

Microscopic analysis and microscopy. See Soybean–Morphology,
Structure, and Anatomy of the Plant and Its Seeds as Determined by
Microscopy or Microscopic Examination

Media, Popular Articles on Soyfoods in the USA, Canada, or
Related to North Americans in Asia 2321, 2406, 2468, 2504, 2513,
2530, 2542, 2601

MicroSoy Corporation (Jefferson, Iowa; Osaka, Japan). Formerly
Nichii Co. and MYCAL Corp.. 2719

Medical aspects of soybeans. See Diabetes and Diabetic Diets,

Middle America. See Latin America, Central America, and Latin
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America, Caribbean or West Indies
Miles Laboratories. See Worthington Foods, Inc. (Worthington,
Ohio)
Milk, almond. See Almond Milk and Cream. Also–Almonds Used
to Flavor Soymilk, Rice Milk, etc.

Miso, soybean–Chinese-Style. See Jiang–Chinese-Style Fermented
Soybean Paste
Miso, soybean–Korean-style. See Jang–Korean-Style Fermented
Soybean Paste including Doenjang and Kochujang
Missouri. See United States–States–Missouri

Milk, Non-Dairy, Non-Soy Milks and Creams Made from Nuts,
Grains, Seeds, or Legumes, Such as Brazil Nuts, Cashews,
Coconuts, Filberts, Hazelnuts, Hemp Seeds, Pecans, Pine Nuts,
Pumpkin Seeds, Sunflower Seeds, Walnuts, etc. See also: Almond
Milk, Amazake / Rice Milk, Peanut / Groundnut Milk, Sesame Milk
614, 1028, 1492

Mitoku–Natural Foods Exporter and Distributor (Tokyo, Japan)
2530, 2648
Mitsui & Co., Ltd. (Mitsui Bussan Kaisha, Japanese Trading Co.,
founded 1876) 362, 2718

Milk, peanut. See Peanut Milk

Mizono family. See Azumaya, Inc. (San Francisco, California)

Milk, rice. See Rice Milk (Non-Dairy)

Mochi. See Rice-Based Foods–Mochi

Milk, soy. See Soymilk

Moldavia. See Europe, Eastern–Moldova

Miller, Harry W. (M.D.) (1879-1977) and International Nutrition
Laboratory (Mt. Vernon, Ohio) 1552, 1761, 1831, 1834, 1851,
1867, 1870, 1876, 1899, 1905, 1959, 1981, 1986, 2027, 2056, 2152,
2237, 2579, 2684, 2836, 2837

Monosodium glutamate. See MSG

Minerals. See Calcium Availability, Absorption, and Content of Soy

Monsanto Co. (St. Louis, Missouri) and its HybriTech Seed
International subsidiary. Acquired Jacob Hartz Seed Co. in April
1983. Acquired Asgrow in Feb. 1997. Merged with Pharmacia &
Upjohn on 31 March 2000 and was renamed Pharmacia Corp 2631,
2689, 2708, 2737, 2740, 2741, 2815

Minerals (General) 676, 1114, 1118, 1749, 2237
Monticello Co-operative Soybean Products Co. (Monticello, Piatt
Co., Illinois). Later also called Piatt County Soybean Cooperative
Co., and Viobin (Maker of Wheat Germ Oil) 1172, 1961

Minnesota. See United States–States–Minnesota
Miso companies (USA). See South River Miso Co. (Conway,
Massachusetts)
Miso–Etymology of This Term and Its Cognates / Relatives in
Various Languages 251, 252, 253

Morphology, soybean. See Soybean–Morphology, Structure,
Anatomy, Soybean–Morphology, Structure, and Anatomy
Morrill Act. See Land-Grant Colleges and Universities, and Their
Origin with the Land

Miso–Imports, Exports, International Trade 478, 2522
Miso Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 1423, 2476, 2529, 2689, 2717
Miso Industry and Market Statistics, Trends, and Analyses–
Individual Companies 2648
Miso (Japanese-style Soybean Paste). See also: Jiang–for Chinesestyle Miso. Jang–for Korean-style Miso. And Taucho, Tauceo, Tau
Chiow, Taoco, Tao-Tjo, Taotjo, Taocho, or Taoetjo for Indonesianstyle Miso (Soybean Chiang, or Jiang [pinyin]) 96, 251, 252, 253,
303, 305, 361, 429, 452, 478, 484, 525, 547, 622, 649, 686, 692,
890, 1023, 1072, 1118, 1119, 1153, 1154, 1186, 1337, 1377, 1403,
1412, 1423, 1439, 1495, 1656, 1774, 1775, 1974, 1979, 2024, 2151,
2278, 2295, 2314, 2335, 2337, 2354, 2362, 2392, 2411, 2431, 2460,
2469, 2470, 2471, 2473, 2476, 2485, 2522, 2529, 2530, 2547, 2565,
2572, 2579, 2603, 2615, 2619, 2638, 2639, 2645, 2648, 2671, 2678,
2694, 2705, 2713, 2718, 2721, 2725, 2733, 2735, 2738, 2746, 2771,
2772, 2789, 2792, 2803, 2807, 2810
Miso Soup–Mainly Japanese 622, 2335, 2362, 2771, 2792

Morse, William Joseph (1884-1959, USDA Soybean Expert) 244,
270, 294, 300, 304, 324, 394, 412, 429, 430, 431, 432, 461, 463,
466, 468, 469, 489, 490, 493, 494, 495, 502, 503, 505, 507, 514,
523, 527, 529, 530, 534, 536, 558, 560, 585, 586, 588, 589, 590,
591, 602, 607, 609, 611, 613, 617, 620, 623, 626, 644, 645, 646,
647, 650, 653, 654, 656, 663, 673, 677, 684, 685, 686, 687, 706,
707, 708, 709, 711, 713, 714, 715, 716, 723, 726, 727, 735, 736,
738, 739, 744, 745, 748, 763, 764, 768, 773, 774, 775, 781, 782,
783, 785, 790, 799, 804, 805, 811, 812, 816, 820, 821, 822, 823,
834, 835, 837, 844, 848, 849, 850, 851, 856, 858, 860, 861, 862,
863, 868, 877, 890, 895, 896, 899, 901, 902, 903, 905, 906, 907,
908, 922, 941, 942, 948, 949, 950, 951, 952, 963, 965, 969, 970,
971, 972, 986, 988, 996, 998, 1000, 1012, 1013, 1016, 1018, 1019,
1020, 1021, 1034, 1035, 1037, 1039, 1040, 1041, 1042, 1044, 1045,
1049, 1050, 1051, 1054, 1057, 1059, 1060, 1061, 1062, 1063, 1065,
1067, 1077, 1085, 1089, 1094, 1110, 1113, 1115, 1118, 1122, 1123,
1124, 1125, 1126, 1128, 1134, 1135, 1136, 1137, 1138, 1139, 1140,
1141, 1142, 1143, 1144, 1145, 1146, 1147, 1148, 1149, 1150, 1151,
1152, 1153, 1154, 1159, 1163, 1164, 1165, 1166, 1167, 1168, 1176,
1195, 1205, 1218, 1232, 1251, 1253, 1255, 1270, 1271, 1272, 1284,
1290, 1299, 1302, 1303, 1307, 1308, 1311, 1318, 1329, 1334, 1342,
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1358, 1361, 1377, 1403, 1408, 1409, 1410, 1412, 1413, 1416, 1418,
1423, 1429, 1440, 1449, 1492, 1495, 1517, 1533, 1549, 1550, 1551,
1552, 1556, 1565, 1569, 1587, 1590, 1593, 1596, 1607, 1618, 1643,
1659, 1660, 1661, 1675, 1686, 1692, 1701, 1710, 1719, 1721, 1731,
1736, 1762, 1770, 1777, 1801, 1831, 1833, 1834, 1864, 1876, 1900,
1901, 1908, 1911, 1912, 1921, 1937, 1941, 1953, 1961, 1963, 1972,
1981, 2006, 2016, 2031, 2052, 2073, 2077, 2087, 2092, 2093, 2094,
2095, 2097, 2098, 2108, 2114, 2117, 2143, 2144, 2145, 2151, 2167,
2168, 2237, 2359, 2445, 2446, 2479, 2489, 2501, 2510, 2537, 2568,
2569, 2577, 2579, 2583, 2606, 2621, 2624, 2640, 2642, 2736, 2753,
2754, 2765, 2790, 2810, 2836, 2839

National Center for Agricultural Utilization Research (NCAUR)
(USDA-ARS) (Peoria, Illinois). Named Northern Regional
Research Laboratory prior to July 1976. Named Northern Regional
Research Center prior to 28 Dec. 1991 1831, 1834, 1876, 1896,
1936, 1957, 1963, 1977, 2028, 2031, 2075, 2076, 2077, 2092, 2144,
2232, 2278, 2295, 2298, 2314, 2325, 2354, 2460, 2547, 2588, 2604,
2606, 2615, 2810

Morse, W.J., on expedition to East Asia. See Tofu Dorsett-Morse
Expedition to East Asia (1929-1931)

National Oilseed Processors Assoc. (NOPA) (National Soybean
Oil Manufacturers Association from May 1930 to 1935; National
Soybean Processors Assoc. (NSPA) from June 1936 to July 1989.
Washington, DC. Including Soy Flour Assoc. [1936-1949], Soya
Food Research Council [1936+], and Soybean Nutritional Research
Council [1937+]) 1473, 1599, 1699, 1700, 1701, 1702, 1831, 1834,
1876, 1932, 1962, 1977, 2083, 2116, 2231, 2283, 2284, 2450

Motion Pictures or References to Motion Pictures. Also called
Movies, Films, or Documentaries 1331, 1423, 2624
Mottled, speckled, or spotted soybeans. See Soybean Seeds–
Mottled

National Food Research Institute (NFRI) (Tsukuba, Ibaraki-ken,
Japan) 2295, 2298, 2299, 2302, 2315, 2354, 2431, 2469, 2470,
2471, 2473, 2476, 2622, 2665, 2717

Movies or films. See Motion Pictures

National Soybean Crop Improvement Council. Organized March
1948 2159, 2190, 2216, 2510

MSG (Monosodium Glutamate, the Sodium Salt of Glutamic Acid)
2237, 2573

Natto, Daitokuji / Daitoku-ji natto. See Daitokuji Fermented Black
Soybeans–from Japan

Mucuna pruriens. See Velvet Bean

Natto–Etymology of This Term and Its Cognates / Relatives in
Various Languages 1186

Mull-Soy. See Borden Inc.
Mung Bean / Mungbean and Mung Bean Sprouts. Vigna radiata
L. Formerly Phaseolus aureus. Also called Green Gram. Chinese
(Mandarin)–Lüdou. Chinese (Cantonese)–Dau Ngah / Dow Ngaah.
Japanese–Moyashi. Indonesian: Kacang / katjang + hijau / ijo /
hidjau. German–Buschbohne. French–Haricot Mungo 561, 617,
761, 1032, 1033, 1071, 1077, 1078, 1113, 1119, 1142, 1153, 1361,
1500, 1506, 1656, 1704, 1890, 1947, 2005, 2062, 2143, 2166, 2168,
2313, 2538, 2568, 2569, 2598, 2636
Muso Shokuhin–Natural Foods Exporter and Distributor (Osaka,
Japan) 2530
Myths of soybean history–debunking / dispelling. See History of the
Soybean–Myths and Early Errors Concerning Its History
Names for soybeans–Fanciful. See Soybean Terminology and
Nomenclature–Fanciful Terms and Names

Natto, Hamana. See Hamanatto Fermented Black Soybeans–from
Japan
Natto Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 2529, 2689, 2717
Natto Industry and Market Statistics, Trends, and Analyses–
Individual Companies 2717
Natto–Soybean Dawadawa (From West Africa). Also called Dawadawa, Dadawa, Daddawa, Iru, Local Maggi, Ogiri, Soumbala /
Soumbara / Sumbala, or Tonou 2059
Natto (Whole Soybeans Fermented with Bacillus natto) 96, 305,
361, 452, 484, 686, 692, 792, 943, 1023, 1032, 1033, 1107, 1118,
1153, 1186, 1377, 1423, 1979, 2059, 2151, 2295, 2337, 2362, 2495,
2529, 2565, 2608, 2615, 2639, 2669, 2671, 2672, 2689, 2694, 2695,
2696, 2699, 2701, 2708, 2713, 2714, 2717, 2718, 2721, 2725, 2735,
2740, 2741, 2761, 2792, 2807, 2815

Naphtha solvents for extraction. See Solvents
Nashville Agricultural and Normal Institute (NANI). See Madison
Foods and Madison College
Nasoya Foods, Inc. (Leominster, Massachusetts). Subsidiary of
Vitasoy Since Aug. 1990 2643, 2728
National Agricultural Library (USDA, Beltsville, Maryland) 164,
170, 179, 212, 297, 491, 517, 518, 519, 640, 697, 698, 897, 957,
1111, 1189, 1190, 1443, 1501, 1839, 1858, 1973, 2004, 2312, 2795

Natural and Health Foods Retail Chains or Supermarkets: Alfalfa’s
(Mark Retzloff, Boulder, CO), Bread & Circus (Tony Harnett,
MA), Frazier Farms (Bill Frazier, Southern Calif.), Fresh Fields
(Rockville, MD), GNC = General Nutrition Corp. (Pittsburgh,
PA), Mrs. Gooch’s (Los Angeles, CA), Nature Foods Centres
(Wilmington, MA; Ronald Rossetti), Trader Joe’s, Wild Oats 2580,
2648, 2837
Natural Foods Distributors and Master Distributors (USA). See
Arrowhead Mills (Hereford, Deaf Smith County, Texas), Eden
Foods, Inc. (Clinton, Michigan). Founded 4 Nov. 1969, Erewhon
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(Boston, Massachusetts), Great Eastern Sun and Macrobiotic
Wholesale Co. (North Carolina), Laurelbrook Natural Foods (Bel
Air, Maryland), Tree of Life (St. Augustine, Florida), Wessanen,
Westbrae Natural Foods, Inc. (Berkeley, California)

Nigeria. See Africa–Nigeria

Natural Foods Exporter and Distributor (Japan). See Mitoku
(Tokyo, Japan)

Nitrogen Fixation, Inoculum, Inoculation, and Nodulation by
Rhizobium Bacteria 9, 16, 24, 25, 30, 32, 39, 52, 54, 61, 79, 91, 97,
102, 105, 109, 128, 131, 132, 137, 139, 141, 147, 148, 157, 170,
176, 179, 181, 187, 192, 194, 195, 196, 205, 206, 207, 212, 242,
243, 246, 257, 258, 259, 262, 263, 282, 301, 303, 311, 365, 372,
374, 406, 413, 416, 417, 449, 450, 451, 452, 475, 481, 482, 483,
484, 485, 491, 492, 498, 499, 506, 512, 513, 517, 519, 520, 524,
528, 531, 532, 540, 541, 542, 544, 545, 547, 549, 551, 556, 559,
561, 562, 572, 577, 578, 583, 585, 586, 594, 598, 600, 601, 603,
611, 613, 615, 618, 621, 624, 628, 636, 642, 652, 657, 658, 660,
661, 667, 670, 672, 678, 682, 683, 694, 695, 700, 702, 703, 710,
717, 718, 719, 720, 721, 730, 731, 732, 734, 742, 747, 749, 750,
765, 768, 777, 784, 787, 788, 791, 794, 795, 799, 803, 806, 807,
810, 815, 820, 828, 831, 833, 838, 840, 841, 852, 853, 854, 865,
873, 881, 886, 887, 888, 891, 893, 898, 900, 908, 911, 912, 915,
916, 918, 919, 920, 921, 923, 925, 928, 929, 933, 936, 937, 943,
944, 946, 954, 955, 958, 959, 961, 964, 976, 977, 978, 979, 981,
983, 992, 1002, 1005, 1006, 1007, 1009, 1019, 1032, 1033, 1043,
1046, 1055, 1057, 1058, 1066, 1069, 1072, 1073, 1081, 1090, 1095,
1097, 1101, 1104, 1105, 1118, 1127, 1128, 1142, 1153, 1155, 1162,
1169, 1173, 1174, 1181, 1186, 1188, 1197, 1206, 1212, 1213, 1214,
1215, 1220, 1224, 1226, 1227, 1228, 1229, 1232, 1238, 1240, 1247,
1250, 1254, 1256, 1261, 1262, 1265, 1266, 1270, 1271, 1281, 1283,
1286, 1287, 1289, 1291, 1296, 1302, 1303, 1306, 1309, 1313, 1325,
1329, 1330, 1334, 1337, 1340, 1343, 1346, 1351, 1352, 1357, 1365,
1370, 1374, 1378, 1385, 1387, 1388, 1390, 1392, 1397, 1401, 1402,
1403, 1404, 1407, 1411, 1412, 1415, 1422, 1425, 1427, 1437, 1448,
1452, 1455, 1462, 1463, 1464, 1466, 1468, 1472, 1478, 1482, 1489,
1498, 1503, 1508, 1510, 1516, 1519, 1520, 1526, 1529, 1532, 1537,
1543, 1572, 1575, 1592, 1595, 1604, 1612, 1616, 1617, 1618, 1621,
1625, 1627, 1632, 1644, 1650, 1652, 1653, 1656, 1662, 1667, 1669,
1670, 1679, 1688, 1691, 1693, 1699, 1703, 1710, 1713, 1721, 1726,
1727, 1729, 1733, 1736, 1740, 1742, 1744, 1750, 1753, 1764, 1788,
1812, 1840, 1841, 1864, 1865, 1869, 1878, 1885, 1887, 1888, 1908,
1911, 1916, 1930, 1941, 1973, 1974, 1980, 2009, 2021, 2024, 2025,
2033, 2035, 2045, 2052, 2059, 2063, 2064, 2065, 2099, 2114, 2125,
2137, 2142, 2143, 2163, 2209, 2237, 2243, 2258, 2268, 2275, 2282,
2321, 2327, 2358, 2371, 2398, 2406, 2418, 2426, 2433, 2442, 2447,
2459, 2510, 2511, 2526, 2532, 2538, 2552, 2554, 2555, 2556, 2574,
2583, 2584, 2591, 2592, 2599, 2614, 2620, 2631, 2637, 2655, 2688,
2694, 2699, 2713, 2725, 2769, 2777, 2784, 2786, 2793, 2794, 2804,
2823

Natural Foods Exporters and Distributors (Japan). See Muso
Shokuhin (Osaka, Japan)
Natural Foods Movement and Industry in the United States (Started
in the Mid-1950s) 2468
Natural / Vegetarian Food Products Companies. See American
Natural Snacks, Boca Burger, Fantastic Foods, Gardenburger
Naturopathy pioneers. See Lust, Benedict (1872-1947)
Near East. See Asia, Middle East
Nematodes–Disease Control (Nematodes). Early Called Eelworms
/ Eel-Worms or Gallworms / Gall-Worms that Caused Root-Knot
or Root-Gall 120, 129, 259, 429, 480, 561, 562, 599, 677, 795,
799, 803, 873, 878, 882, 1079, 1118, 1142, 1177, 1178, 1229, 1329,
1344, 1377, 1584, 1621, 1760, 1888, 1935, 1936, 1944, 2031, 2143,
2155, 2169, 2199, 2200, 2202, 2203, 2213, 2233, 2308, 2316, 2333,
2375, 2376, 2398, 2432, 2440, 2441, 2445, 2467, 2475, 2479, 2481,
2489, 2503, 2510, 2524, 2569, 2592, 2606, 2624, 2636, 2655, 2686,
2724
Neonotonia wightii (Also called Rhodesian Kudzu Vine, Perennial
Soybean, or Soja perene / Soya Perenne; Formerly Glycine javanica
or Glycine wightii) 2220, 2349
Nestlé (Nestle–The World’s Biggest Food Group) 2678
Netherlands. See Europe, Western–Netherlands
New Caledonia (French Territory of). See Oceania–Pacific Ocean
Islands that are Part of France–Territory of New Caledonia and
Dependencies
New England Soy Dairy. See Tomsun Foods, Inc.
New Uses Movement (USA, starting 1986)–Industrial Uses of
Soybeans. Successor to the Farm Chemurgic Movement (1930s
to 1950s). And Value-Added Industrial Applications. See also:
Research & Development Centers–USDA-ARS National Center for
Agricultural Utilization Research (Peoria, Illinois) 2646
New York. See United States–States–New York
New York State Agric. Experiment Station (Geneva, NY). See
Cornell University (Ithaca, New York)

Nitragin Inoculant and The Nitragin Company 481, 583, 961, 1169,
1250, 1374, 1693, 1740, 2237, 2406, 2769

Nitrogen Fixation, Inoculum, Inoculation, and Nodulation–
Etymology of Related Terms and Their Cognates 452, 1224
Nitrogen Fixing Cultures / Inoculants (Commercial and
Noncommercial from government), of Rhizobium Bacteria for
Soybeans (Culture / Inoculant / Inoculum / Inocula) 372, 481, 583,
613, 660, 886, 920, 961, 1169, 1250, 1289, 1374, 1693, 1740, 2064,
2065, 2237, 2321, 2406, 2769

New Zealand. See Oceania–New Zealand
Noblee & Thoerl GmbH (Hamburg, Germany) 1307
Nichii Company. See Whole Dry Soybean Flakes
Nodulation. See Nitrogen Fixation, Inoculum, Inoculation, and
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Nodulation by Rhizobium Bacteria

Forming Elements in Foods 1028, 1528, 1692, 2001, 2083, 2237

Nomenclature of Soybean Varieties–Standardization of and
Confusion Concerning Names 222, 280, 282, 365, 396, 401, 429,
659, 799, 922, 1018, 1089, 1118, 1125, 1329, 1565, 1569, 1660,
1684, 1721, 1736, 2097, 2098, 2102, 2114, 2246, 2455, 2537, 2642,
2651, 2682, 2685, 2696, 2742

Nutrition–Allergens, Allergy / Allergies, and Allergic Reactions
Caused by Soy 2816

Non-dairy, non-soy milk. See Milk, Non-Dairy, Non-Soy Milks and
Creams Made from Nuts, Grains, Seeds, or Legumes
North America. See United States of America, and Canada. For
Mexico, see Latin America, Central America

Nutrition–Biologically active phytochemicals. See Antioxidants,
Phytic Acid, Phytates, and Phytin, Saponins, Trypsin / Protease /
Proteinase Growth Inhibitors
Nutrition–Biologically active substances. See Antinutritional
Factors (General), Antivitamin Activity and Antivitamins,
Hemagglutinins (Lectins or Soyin)
Nutrition–Carbohydrates. See Oligosaccharides, Starch

North Carolina. See United States–States–North Carolina
Northeast India. See Asia, South–India, Northeast / North-East. The
Contiguous Seven Sister States and Sikkim
Northern Regional Research Center (NRRC) (Peoria, Illinois). See
National Center for Agricultural Utilization Research (NCAUR)
(USDA-ARS)

Nutrition (General) 760, 1616, 1634, 1662, 1713, 1837, 1865, 1987,
2011, 2012, 2111, 2163, 2498, 2548, 2582
Nutrition, human, USDA bureau of. See United States Department
of Agriculture (USDA)–Bureau of Human Nutrition and Home
Economics
Nutrition–Lipids. See Linolenic Acid and Linolenate, Sterols or
Steroid Hormones

Northern Soy, Inc. (Rochester, New York) 2542
Northrup King Co. A subsidiary of Sandoz (1995), then Novartis
(1996), then Syngenta (2001) 2754
No-till farming. See Soybean Cultural Practices–No Till Farming
Novartis, Including Novartis Seeds. Novartis was formed in March
1996 by the Merger of Sandoz AG and Ciba-Geigy (both based in
Basel, Switzerland) 2754
Nut Butters, Non-Soy. Including Butter Made from Nuts or Seeds,
Such as Brazil Nuts, Cashews, Coconuts, Filberts, Hazelnuts,
Hickory Nuts, Hemp Seeds, Macadamia Nuts, Pecans, Pignolias,
Pine Nuts, Pistachios, Pumpkin Seeds, Sunflower Seeds, Walnuts,
etc. See also: Almond Butter (from 1373), Peanut Butter (from
1896), Sesame Butter, Soynut Butter 649, 953, 1028, 1107
Nut milk or cream. See Milk–Non-Dairy Milks and Creams Made
from Nuts
Nutrition. See Carbohydrates (General). See also Starch, Dietary
Fiber, and Oligosaccharides (Complex Sugars), Carbohydrates–
Dietary Fiber, Chemical / Nutritional Composition or Analysis,
Diet and Breast Cancer Prevention, Diet and Cancer. See also–
Vegetarian Diets–Medical Aspects–Cancer, Flatulence or Intestinal
Gas, Human Nutrition–Clinical Trials, Intestinal Flora / Bacteria,
Isoflavone or Phytoestrogen Content of Soyfoods, Soy-based
Products,, Lipid and Fatty Acid Composition of Soy, Lipids–Effects
on Blood Lipids, Microbiological Problems (Food Spoilage,
Sanitation, and Contamination), Minerals (General), Protein
Quality, Protein Quality, and Supplementation, Protein Resources
and Shortages, and the “World Protein Crisis / Gap / Problem” of
1950-1979, Vitamin E (Tocopherol), Vitamins (General)
Nutrition–Acid-Base Balance in Diet and Health, or Individual
Foods, or Acid-Alkaline Ash in Diet, or Acid-Forming and Base-

Nutrition–Medical Aspects. See Cancer Preventing Substances in
Soy, Cardiovascular Disease, Especially Heart Disease and Stroke,
Diabetes and Diabetic Diets, Kidney / Renal Function, Medical
/ Medicinal-Therapeutic Uses / Aspects (General), Menopause–
Relief of Unpleasant Menopausal Symptoms
Nutrition–Medical / Medicinal-Therapeutic Aspects. See Chinese
Medicine, Traditional
Nutrition–Minerals. See Calcium Availability, Absorption, and
Content of Soy
Nutrition–Protein. See Amino Acids and Amino Acid Composition
and Content
Nutrition–Protein–Early and basic research. See Protein–Early and
Basic Research
Nutritional aspects of vegetarian diets. See Vegetarian and Vegan
Diets–Nutrition / Nutritional Aspects
Nuts made from roasted soybeans. See Soynuts
Obituaries, Eulogies, Death Certificates, and Wills. See Also:
Biographies, Biographical Sketches and Autobiographies 1640,
2322, 2452, 2819
Oceania–Atlantic Ocean Islands that are Part of the United
Kingdom–Ascension (in south Atlantic), British Antarctic Territory
(Including South Shetland Islands and South Orkney Islands in
south Atlantic), Channel Islands (in English Channel), Falkland
Islands {or Islas Malvinas} and Dependencies (in south Atlantic),
Isle of Man (in Irish Sea), South Georgia Islands (in South
Atlantic), St. Helena (1,200 miles off the west coast of Africa) 1572
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Oceania–Australia, Commonwealth of (Including Tasmania, Cocos
(Keeling) Islands, Christmas Island, Coral Sea Islands Territory,
Norfolk Island, Territory of Ashmore and Cartier Islands, and
Australian Antarctic Territory) 177, 465, 472, 477, 497, 528, 686,
1070, 1101, 1118, 1292, 1294, 1362, 1525, 1544, 1591, 1602, 1604,
1616, 1735, 1869, 1918, 1971, 2045, 2046, 2047, 2063, 2098, 2143,
2162, 2207, 2218, 2286, 2291, 2327, 2342, 2427, 2442, 2651, 2681

Oceania–Vanuatu, Republic of (Named New Hebrides until 1980)
2681

Oceania–Fiji 2426, 2518, 2681

Off flavors. See Flavor Taste Problems

Oceania–French Polynesia (French Oceania from about 1903 to
sometime between 1946 and 1958. A French Overseas Territory in
the South Pacific Ocean, comprising the Marquesas, Society Islands
{Including Tahiti}, Gambier, and Tubuai Islands, and the Tuamotu
Archipelago) 2518, 2655

Ohio. See United States–States–Ohio

Oceania–Guam 1078
Oceania–Introduction of Soybeans to. Earliest document seen
concerning soybeans in a certain country in Oceania 1078, 1604,
2518
Oceania–Introduction of Soybeans to. Earliest document seen
concerning the cultivation of soybeans in a certain country in
Oceania 1078, 1604, 2518
Oceania–Introduction of Soybeans to. This document contains the
earliest date seen for soybeans in a certain country in Oceania 1078,
1604, 2518

Oelmuehle Hamburg AG (Hamburg, Germany). Founded in 1965
by incorporating Stettiner Oelwerke AG (founded 1910), Toeppfer’s
Oelwerke GmbH (founded 1915), and Hansa-Muehle AG (founded
1916 as Hanseatische Muehlenwerke AG) 1977

Ohio Miso Co. (Founded in 1979 by Thom Leonard and Richard
Kluding). See South River Miso Co. (Conway, Massachusetts)
Ohsawa, George and Lima–Their Life and Work with Macrobiotics
(Also Sakurazawa Nyoichi, or Georges Ohsawa) 2736
Oil or meal, soy, breeding or selection for. See Breeding or
Selection of Soybeans for Use as Soy Oil or Meal
Oil, soy. See Soy Oil
Oil, soy, constants. See Soy Oil Constants
Oil, soy–industrial uses. See Industrial Uses of Soy Oil
Oil, soy–industrial uses of. See Industrial Uses of Soy Oil, Paint
Manufacturers’ Association of the U.S., Incl. Henry A. Gardner,
L.P. Nemzek and Industrial Uses of Soybeans

Oceania–Introduction of Soybeans to. This document contains the
earliest date seen for the cultivation of soybeans in a certain country
in Oceania 1078, 1604, 2518

Oil, soy, industrial uses of, as a drying oil. See Industrial Uses of
Soy Oil

Oceania–New Zealand–Including Stewart Island, Chatham Islands,
Snares Islands, Bounty Islands, and Tokelau (formerly Union
Islands) 79, 559, 678, 1697, 1726, 1736, 2045, 2282, 2338, 2341,
2418, 2451

Oil, soy–industrial uses of, as a drying oil. See Binder for Sand
Foundry Cores, Industrial Uses of Soy Oil, Linoleum, Floor
Coverings, Oilcloth, and Waterproof Goods, Resins, Plastics, and
Plasticizers (Such as Epoxidized Soy Oil–ESO), Rubber Substitutes
or Artificial / Synthetic Rubber (Factice)

Oceania–Other Pacific Islands, Including American Samoa, Cook
Islands (NZ), Niue (NZ), Northern Mariana Islands (U.S., Including
Saipan, Tinian, Rota). And Large Pacific Island Groups–Melanesia,
Micronesia, Polynesia 2681

Oil, soy–industrial uses of, as a hydrogenated oil. See Candles,
Crayons, and Soybean Wax

Oceania–Pacific Ocean Islands that are Part of France–Territory
of New Caledonia (Nouvelle Calédonie) and Dependencies.
Dependencies are the Loyalty Islands (Iles Loyauté), Isle of Pines
(Ile des Pins–Kunié), Belep Archipelago (Iles Bélep), and Huon
Islands (Ile Huon) 1602, 1604, 2518, 2681
Oceania–Papua New Guinea, Independent State of (British New
Guinea from 1888, then Territory of Papua and New Guinea until
Sept. 1975. The northeast was German New Guinea from 1884 to
1914, then Trust Territory of New Guinea) 2681

Oil, soy–industrial uses of, as a non-drying oil. See Adjuvants,
Carriers, and Surfactants for Pesticides, Herbicides, and Other
Agricultural Chemicals, Diesel Fuel, SoyDiesel, Biodiesel or
Artificial Petroleum, Dust Suppressants and Dust Control,
Explosives Made from Glycerine, Illumination or Lighting by
Burning Soy Oil in Wicked Oil Lamps Like Kerosene, Lubricants,
Lubricating Agents, and Axle Grease for Carts, Release or Curing
Agents for Concrete or Asphalt, Industrial Solvents, Hydraulic
Fluids, and Other Minor or General Uses, Soaps or Detergents
Okara. See Fiber–Okara or Soy Pulp

Oceania–Solomon Islands (British Solomon Islands Protectorate
until July 1978) 2426

Okinawa / Ryukyu Islands / Great LooChoo (Part of Japan Since
1972) 2681

Oceania–Tonga, Kingdom of 2518, 2681

Oligosaccharides (The Complex Sugars Raffinose, Stachyose, and
Verbascose) 625, 1023, 2495, 2665, 2717, 2735, 2737, 2794, 2801
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Soy Proteins 1023, 1575, 1699, 1700, 1719, 1799, 1807, 1818
Olive Oil 510, 618, 829, 1107, 1321, 1474, 2634
Olive / Olives (Olea europea). See also Olive Oil 2250
Omega-3 fatty acids. See Linolenic Acid–Omega-3 Fatty Acid
Content of Soybeans and Soybean Products
Ontario. See Canadian Provinces and Territories–Ontario
Ontario Soybean Growers (Canada: Name Changes–Ontario
Soybean Growers Association, Nov. 1946 to 1949. Ontario SoyaBean Growers’ Marketing Board, 1949 to 1989. Ontario Soybean
Growers’ Marketing Board, 1989 to 1 Dec. 1999). Merged into
Grain Farmers of Ontario 2010 Jan 1 2085, 2153, 2487, 2499, 2557,
2572, 2608, 2619, 2658, 2663, 2669, 2695, 2698, 2699, 2711, 2717,
2718, 2725, 2726, 2727, 2734, 2747, 2764, 2785

Paints, Varnishes, Enamels, Lacquers, and Other Protective /
Decorative Coatings–Industrial Uses of Soy Oil as a Drying Oil
362, 481, 482, 484, 504, 510, 547, 585, 618, 669, 675, 680, 686,
690, 691, 692, 704, 787, 792, 799, 811, 829, 866, 880, 882, 919,
965, 1084, 1088, 1101, 1107, 1118, 1142, 1175, 1271, 1286, 1331,
1334, 1361, 1383, 1397, 1423, 1425, 1464, 1470, 1473, 1474, 1475,
1476, 1486, 1490, 1492, 1523, 1531, 1541, 1551, 1575, 1608, 1613,
1617, 1638, 1662, 1719, 1726, 1763, 1765, 1774, 1831, 1832, 1834,
1896, 1927, 2077, 2130, 2168, 2327, 2813
Pakistan. See Asia, South–Pakistan
Paper Coatings or Sizings, or Textile Sizing–Industrial Uses of Soy
Proteins 1608, 1699, 1700, 1774, 1799, 2289
Papua New Guinea. See Oceania–Papua New Guinea

Organic Farming and Gardening (General; Part of Natural Foods
Movement). See also: Organic Soybean Production (Commercial).
See also: Soybean Production: Organically Grown Soybeans or
Soybean Products in Commercial Food Products 2313, 2406, 2513
Organic Soybean Production (Commercial). See also: Soybean
Production: Organically Grown Soybeans or Soybean Products in
Commercial Food Products 2214, 2313, 2321, 2530, 2532, 2549,
2565, 2587, 2607, 2648, 2684, 2708, 2709, 2710, 2719, 2720, 2735,
2741, 2774, 2779
Organically Grown Soybeans or Organic Soybean Products in
Commercial Food Products 2522, 2603, 2666, 2709, 2710, 2712,
2719
Organoleptic evaluation. See Taste Panel, Taste Test Results, or
Sensory / Organoleptic Evaluation

Parsons, Adrian Alkanh (1846-1929). Soybean Pioneer in Indiana,
and in Hendricks County, Indiana 115, 117, 137, 147, 200, 544,
551, 578, 581, 583, 969, 983, 1003, 1037, 1041, 1061, 1062, 1165,
1166, 1168, 1218, 1323, 1355, 1356, 1357, 1358, 1402, 1452, 1453,
1660, 2519, 2773, 2775, 2823, 2824, 2825
Pasture from green soybean plants. See Feeds / Forage from
Soybean Plants–Pasture, Grazing or Foraging
Pasture from soybeans. See Forage from Soybean Plants–Hogging
Down
Patent Office and Commissioner of Patents, Agriculture. See United
States Department of Agriculture (USDA)–Patent Office and
Commissioner of Patents (Forerunners of USDA)
Patents 614

Oriental Show-You Company. Purchased in 1963 by Beatrice / La
Choy 1851
Origin, Evolution, Domestication, and Dissemination of Soybeans
(General) 81, 105, 254, 380, 756, 768, 1694, 2640, 2656
Origin, Evolution, Domestication, and Dissemination of the
Soybean (General) 61, 222, 1071, 2002, 2008, 2143, 2250, 2448,
2479

Patents–References to a Patent in Non-Patent Documents 623, 667,
1143, 1166, 1383, 2066
Patties, meatless. See Meat Alternatives (Traditional Asian), Meat
Alternatives–Meatless Burgers and Patties
Peanut Brittle–A Brittle Toffee Containing Roasted Peanuts 2730
Peanut Butter 649, 953, 1028, 1107, 1528, 1860, 1987, 2091, 2237

Ostrander, Ward Adelbert (1888-1953, Purdue Univ., Indiana) 944,
951, 1081, 1089, 1124, 1168, 1175, 1270, 1284, 1385, 1961, 1963,
2835
Ota Family Tofu (Portland, Oregon. Founded in 1911). Before 1987
Ota Tofu Co.. 2806

Peanut Butter–Seventh-day Adventist Writings or Products
(Especially Early) Related to Peanut Butter 1028, 1528
Peanut Flour (Usually Defatted) 1028, 2235
Peanut Meal or Cake (Defatted) 33, 883

Pacific Foods of Oregon, Inc. (Tualatin, Oregon) 2666
Peanut Milk 614, 1028
Paint Manufacturers’ Association of the U.S., Incl. Henry A.
Gardner, L.P. Nemzek and Industrial Uses of Soybeans 482, 532,
675, 1084, 1088

Peanut Oil 446, 829, 975, 1028, 1107, 1321, 1474, 1475, 1476,
1523, 1767, 2208

Paints (Especially Water-Based Latex Paints)–Industrial Uses of

Peanut / Peanuts (Arachis hypogaea or A. hypogœa)–Also Called
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Groundnut, Earthnut, Monkey Nut, Goober / Gouber Pea, Ground
Pea, or Pindar Pea / Pindars 33, 44, 52, 172, 179, 247, 284, 417,
418, 445, 446, 449, 451, 480, 484, 512, 547, 561, 614, 619, 630,
649, 686, 696, 717, 746, 757, 758, 829, 866, 875, 883, 889, 951,
953, 975, 1028, 1070, 1076, 1078, 1101, 1107, 1112, 1153, 1186,
1213, 1226, 1227, 1228, 1238, 1269, 1312, 1314, 1321, 1347, 1359,
1370, 1379, 1474, 1475, 1476, 1523, 1528, 1580, 1589, 1827, 1860,
1934, 1987, 2009, 2012, 2059, 2084, 2091, 2121, 2142, 2165, 2178,
2195, 2208, 2209, 2220, 2237, 2238, 2239, 2241, 2275, 2286, 2291,
2349, 2479, 2485, 2504, 2538, 2555, 2671, 2679, 2776, 2816, 2836,
2837
Peanuts–Historical Documents Published before 1900 33, 44, 52
Pectins–Carbohydrates–Water-Soluble Dietary Fiber 2771
Peking / Pekin soybean variety. See Soybean Varieties USA–
Mammoth Yellow
Peoria Plan of 1928-29 for Growing, Selling, and Processing
Soybeans. Initiated in Illinois by American Milling Co., Funk Bros.
Co., and Grange League Federation (GLF) Exchange, New York
1358, 1360, 1363, 1397, 1473, 1927, 1962, 2007, 2283, 2284, 2590
Periodicals–American Soybean Association. See American Soybean
Association (ASA)–Periodicals
Periodicals–Soyfoods Movement. See Soyfoods Movement–
Periodicals
Peroxidase. See Enzymes in the Soybean–Peroxidase
Pesticide carriers and adjuvants. See Adjuvants, Carriers, and
Surfactants for Pesticides, Herbicides, and Other Agricultural
Chemicals
Pesticides–their Use and Safety (General) 2523, 2684
Pet food. See Dogs, Cats, and Other Pets / Companion Animals Fed
Soy
Peter Henderson & Co. (New York City). Founded 1847 2, 24, 41,
63, 102, 141, 164, 170, 212, 286, 297, 449, 484, 491, 517, 518, 640,
697, 698, 885, 897, 957, 1111, 1189, 1190, 1721
Peterson Seed Co. (Savage, Minnesota; Waterloo, Iowa) 2394,
2395, 2396, 2397, 2420, 2453, 2510
Phaseolus limensis or P. lunatus. See Lima Bean

1387, 1388, 1389, 1390, 1397, 1399, 1402, 1403, 1404, 1407, 1408,
1409, 1410, 1412, 1413, 1416, 1418, 1421, 1423, 1434, 1443, 1446,
1455, 1458, 1460, 1462, 1463, 1464, 1469, 1470, 1473, 1476, 1478,
1486, 1492, 1498, 1501, 1503, 1508, 1513, 1520, 1526, 1531, 1551,
1553, 1601, 1611, 1612, 1614, 1615, 1616, 1618, 1625, 1634, 1640,
1656, 1659, 1679, 1681, 1684, 1685, 1693, 1710, 1711, 1712, 1719,
1720, 1729, 1741, 1743, 1746, 1747, 1763, 1764, 1769, 1782, 1801,
1807, 1839, 1844, 1845, 1857, 1858, 1867, 1869, 1871, 1878, 1888,
1892, 1900, 1907, 1924, 1932, 1934, 1939, 1957, 1958, 1959, 1960,
1961, 1962, 1963, 1964, 1965, 1972, 1973, 1977, 1980, 1987, 1991,
2004, 2007, 2009, 2013, 2017, 2019, 2051, 2063, 2064, 2075, 2076,
2077, 2081, 2086, 2091, 2112, 2115, 2116, 2117, 2125, 2135, 2139,
2143, 2151, 2156, 2157, 2184, 2187, 2189, 2192, 2199, 2210, 2217,
2225, 2231, 2237, 2241, 2274, 2278, 2279, 2283, 2284, 2289, 2291,
2297, 2304, 2308, 2310, 2311, 2312, 2313, 2316, 2320, 2321, 2322,
2325, 2335, 2354, 2359, 2361, 2363, 2365, 2368, 2406, 2408, 2419,
2420, 2432, 2433, 2444, 2445, 2446, 2447, 2450, 2476, 2499, 2501,
2509, 2510, 2517, 2519, 2527, 2558, 2574, 2577, 2579, 2590, 2594,
2599, 2618, 2658, 2670, 2695, 2722, 2730, 2733, 2736, 2737, 2747,
2762, 2763, 2764, 2769, 2770, 2772, 2774, 2775, 2781, 2792, 2798,
2803, 2806, 2809, 2810, 2811, 2817, 2818, 2819, 2820, 2823, 2825,
2832, 2835, 2836
Photographs Published before 1924. See also Illustrations 17, 34,
47, 92, 93, 97, 102, 148, 150, 157, 166, 170, 176, 179, 181, 199,
201, 211, 218, 222, 242, 263, 266, 287, 295, 300, 302, 361, 365,
372, 374, 375, 376, 417, 429, 446, 449, 455, 456, 457, 458, 475,
477, 478, 482, 484, 485, 492, 498, 501, 506, 516, 517, 520, 525,
532, 536, 540, 542, 547, 550, 551, 556, 561, 562, 570, 571, 572,
578, 583, 592, 594, 600, 601, 603, 605, 618, 624, 642, 643, 649,
657, 660, 663, 667, 669, 674, 679, 683, 686, 693, 694, 695, 697,
702, 703, 710, 720, 731, 732, 734, 737, 745, 750, 751, 757, 763,
765, 769, 770, 779, 789, 791, 793, 799, 807, 812, 814, 827, 831,
833, 840, 841, 854, 859, 865, 870, 873, 881, 885, 886, 888, 891,
893, 898, 900, 909, 911, 913, 916, 918, 919, 921, 925, 926, 933,
938, 951, 956, 957, 961, 967, 976, 977, 985, 992, 1006, 1007, 1014,
1016, 1017, 1019, 1025, 1027, 1029, 1036, 1055, 1066, 1069, 1073,
1076, 1078, 1080, 1082, 1086, 1087, 1097, 1098, 1103, 1109, 1120,
1141, 1142, 1143, 1151, 1155, 1156, 1157, 1158, 1162, 1170, 1174,
1175, 1177, 1186, 1188, 1190, 1197, 1229
Photoperiod Insensitivity. See Soybean–Physiology–Photoperiod
Insensitivity
Photoperiodism. See Soybean–Physiology–Photoperiodism /
Photoperiod and Photoperiodic Effects, Soybean–Physiology and
Biochemistry
Phytic Acid (Inositol Hexaphosphate), Phytates / Phytate, and
Phytin 2588, 2668, 2673

Philippines. See Asia, Southeast–Philippines
Photographs, Not About Soy, Published before 1924. See also
Illustrations 373
Photographs Published after 1923. See also Illustrations 1203,
1212, 1213, 1215, 1236, 1237, 1238, 1254, 1270, 1271, 1279, 1286,
1289, 1292, 1294, 1295, 1296, 1299, 1300, 1309, 1311, 1316, 1323,
1324, 1326, 1327, 1328, 1329, 1330, 1338, 1342, 1343, 1351, 1352,
1354, 1356, 1357, 1358, 1360, 1376, 1377, 1381, 1384, 1385, 1386,

Phytochemicals in soybeans and soyfoods. See Cancer Preventing
Substances in Soybeans and Soyfoods
Phytoestrogen content. See Isoflavone or Phytoestrogen Content of
Soyfoods, Soy Ingredients, and Soybean Varieties
Phytoestrogens (Estrogens in Plants, Especially in Soybeans and
Soyfoods), Including Isoflavones (Including Genistein, Daidzein,
Glycetein, Coumestrol, Genistin, and Daidzin), Lignans, and
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Coumestans 1977, 2588, 2630, 2668, 2678, 2705, 2706, 2716,
2732, 2737, 2812
P.I. numbers of soybeans. See Lists and Descriptions (Official and
/ or Extensive) of Early U.S. Soybean Varieties with Their P.I.
Numbers and Synonyms
Piatt County Soybean Cooperative Co. See Monticello Co-operative
Soybean Products Co.
Pigeon Pea, Pigeonpea or Red Gram. Cajanus cajan (L.)
Millspaugh. Formerly Cytisus cajan 1078, 1292, 1294, 1398, 1884,
1902
Pigs, Hogs, Swine, Sows, Boars, Gilts, or Shoats / Shotes Fed
Soybeans, Soybean Forage, or Soybean Cake or Meal as Feed to
Make Pork 49, 52, 81, 85, 86, 102, 115, 143, 150, 158, 179, 206,
212, 231, 315, 362, 365, 374, 417, 418, 429, 464, 511, 512, 545,
547, 550, 551, 556, 583, 592, 593, 594, 600, 601, 604, 605, 655,
663, 667, 669, 670, 672, 674, 694, 703, 720, 730, 742, 765, 770,
791, 807, 820, 828, 830, 831, 840, 846, 852, 854, 865, 870, 891,
893, 894, 898, 901, 909, 915, 916, 917, 918, 926, 929, 930, 937,
944, 951, 955, 964, 977, 979, 984, 1002, 1003, 1016, 1027, 1032,
1033, 1061, 1116, 1118, 1157, 1161, 1166, 1170, 1173, 1175, 1197,
1199, 1206, 1216, 1219, 1270, 1286, 1309, 1387, 1389, 1403, 1412,
1470, 1483, 1487, 1521, 1545, 1598, 1622, 1671, 1958, 2776
Pioneer Hi-Bred International, Inc. (Des Moines, Iowa) 2510, 2709
Piper, Charles Vancouver (1867-1926, USDA) 65, 203, 204, 219,
220, 222, 245, 246, 248, 249, 250, 264, 268, 269, 270, 280, 282,
283, 288, 289, 290, 291, 292, 293, 300, 303, 304, 308, 309, 310,
311, 312, 313, 314, 321, 324, 325, 326, 327, 328, 329, 332, 333,
334, 335, 336, 337, 338, 339, 340, 351, 352, 353, 354, 355, 359,
360, 363, 364, 365, 366, 367, 368, 369, 371, 373, 375, 377, 378,
379, 381, 382, 383, 384, 385, 386, 389, 390, 393, 394, 395, 396,
397, 398, 399, 400, 401, 402, 404, 405, 406, 412, 420, 421, 423,
429, 430, 431, 432, 445, 474, 487, 507, 525, 530, 555, 557, 558,
560, 561, 562, 588, 589, 590, 591, 596, 599, 600, 602, 617, 620,
623, 645, 646, 647, 650, 673, 677, 686, 687, 717, 719, 745, 761,
805, 837, 868, 877, 895, 905, 907, 908, 941, 942, 950, 963, 965,
971, 1013, 1020, 1030, 1035, 1042, 1044, 1045, 1047, 1049, 1050,
1051, 1053, 1054, 1057, 1085, 1115, 1118, 1124, 1125, 1126, 1134,
1135, 1136, 1137, 1138, 1139, 1140, 1141, 1142, 1143, 1144, 1145,
1146, 1147, 1148, 1149, 1150, 1151, 1153, 1154, 1159, 1202, 1226,
1227, 1228, 1229, 1230, 1238, 1255, 1274, 1290, 1302, 1303, 1334,
1410, 1500, 1618, 1659, 1701, 1719, 1831, 1834, 2059, 2489, 2568,
2577, 2583, 2624, 2640
Plant Industry, Bureau of. See United States Department of
Agriculture (USDA)–Bureau of Plant Industry
Plant Protection from Diseases, Pests and Other Types of Injury
(General) 869, 875, 943, 1008, 1032, 1033, 1073, 1106, 1435, 1489,
1775, 1887, 2313, 2602, 2613, 2620
Plastics (Including Molded Plastic Parts, Plastic Film, Disposable
Eating Utensils and Tableware–From Spoons to Plates, and
Packaging Materials)–Industrial Uses of Soy Proteins 1023, 1486,
1531, 1551, 1575, 1589, 1608, 1634, 1638, 1699, 1700, 1719, 1726,

1763, 1765, 1783, 1799, 1807, 1896, 1974, 2063, 2077, 2447
Plastics, plasticizers and resins. See Resins, Plastics, and
Plasticizers (Such as Epoxidized Soy Oil–ESO)
Plums (salted / pickled), plum products, and the Japanese plum tree
(Prunus mumé).. See Umeboshi
Policies and Programs, Government, Effecting Soybean Production,
Marketing, Prices, Price Support Programs, Subsidies, Support
Prices, or Trade 1667, 2144, 2177, 2499, 2658, 2676, 2699, 2764
Pollination, Soybean (Self-Pollination, Cross-Pollination, etc.) 361,
429, 525, 529, 561, 562, 1147, 1226, 1227, 1228, 1229, 1591, 1924,
1965, 2755
Pork, meatless. See Meat Alternatives–Meatless Bacon, Ham,
Chorizo and Other Pork-related Products
Poultry fed soybeans. See Chickens, or Turkeys, or Geese & Ducks,
Chickens, or Turkeys, or Geese, Ducks, Pheasants, etc.
Price of Soy Sauce, Worcestershire Sauce, or Early So-Called
Ketchup (Which Was Usually Indonesian Soy Sauce) 1767
Price of Soybeans, Soybean Seeds, and Soybean Products–Except
Sauces (Which See) 18, 24, 33, 41, 44, 46, 62, 63, 64, 70, 71, 74,
81, 90, 91, 110, 139, 141, 142, 143, 152, 155, 156, 159, 164, 170,
178, 179, 198, 201, 212, 263, 287, 301, 375, 446, 447, 449, 491,
515, 517, 519, 578, 583, 640, 642, 667, 697, 766, 767, 885, 897,
945, 957, 982, 1111, 1115, 1124, 1179, 1188, 1190, 1200, 1235,
1250, 1332, 1358, 1360, 1397, 1738, 2007, 2063, 2283, 2284, 2720
Processing capacity of individual soybean crushing plants. See
Soybean Crushing–Processing Capacity and/or Storage Capacity of
Individual Plants–Statistics
Procter & Gamble Co. (Cincinnati, Ohio). Including the Buckeye
Cotton Oil Co.. 1528, 1715, 1831, 1834, 2283, 2284
Production of soybeans. See Soybean Production
Products, soy, commercial (mostly foods). See Commercial Soy
Products–New Products
ProSoya–Including ProSoya Inc. (Ontario, Canada), and ProSoya
Corporation (Heuvelton, New York. No longer in Business),
ProSoya UK Ltd. (ProSoya PLC) (Livingston, Scotland). Pacific
ProSoya Foods, International ProSoya Corp. (IPC–British
Columbia) 2711
Protease inhibitors. See Trypsin / Protease
Proteinase Growth Inhibitors
Protection of soybeans. See Insects–Pest Control. See also:
Integrated Pest Management, Nematodes–Disease Control,
Pesticides (General), Rodents and Birds–Pest Control–Especially
Rabbits and Woodchucks
Protection of soybeans from diseases. See Diseases of soybeans
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Protein–Early and Basic Research 73, 190, 1023, 1118, 1438, 1542,
1768, 1886, 2251, 2376, 2494, 2546, 2615
Protein products, soy. See Soy Protein Products
Protein Quality, and Supplementation / Complementarity to
Increase Protein Quality of Mixed Foods or Feeds. See also
Nutrition–Protein Amino Acids and Amino Acid Composition 1517,
1700, 1701, 1926, 1987, 1990, 2046, 2052, 2093, 2235, 2251, 2325,
2391, 2468, 2489, 2494, 2548, 2573, 2588

Railroads / Railways and Special Trains and/or Exhibit Cars Used
to Promote Soybeans and Soybean Production 1087, 1236, 1260,
1311, 1331, 1360, 1552, 1845, 2116, 2447
Ralston Purina Co. (St. Louis, Missouri). Maker of Purina Chows.
Including Protein Technologies International, a Wholly Owned
Subsidiary from 1 July 1987 to 3 Dec. 1997 955, 1503, 1520, 1668,
1831, 1834, 1876, 1905, 2116, 2283, 2284, 2523, 2591
Rapeseed Oil 829, 1321
Rapeseed or the rape plant. See Canola

Protein Quality–Etymology of These Terms and Their Cognates /
Relatives in Various Languages 1517
Protein Resources and Shortages, and the “World Protein Crisis /
Gap / Problem” of 1950-1979 2251
Protein sources, alternative, from plants. See Amaranth, Azuki
Bean, Bambarra groundnuts, Chufa (Cyperus esculentus) or Earth
Almonds, Cottonseed and Cotton, Lupins or Lupin, Peanut &
Peanut Butter, Peanuts & Peanut Butter, Quinoa, Sunflower Seeds,
Wheat Gluten & Seitan, Winged Bean
Protein supplementation / complementarity to increase protein
quality. See Nutrition–Protein Quality
Psophocarpus tetragonolobus. See Winged Bean
Public Law 480 (Food for Peace Program. Formally–Agricultural
Trade Development and Assistance Act of 1954) 2354

Rapeseed, the Rape Plant (Brassica napus), or Colza. See also
Canola 26, 29, 32, 44, 72, 74, 97, 111, 115, 262, 302, 350, 414,
446, 519, 525, 561, 695, 746, 751, 829, 833, 979, 1186, 1238, 1506,
1723, 2165, 2558
Recipes. See Cookery
Red soybeans. See Soybean Seeds–Red
Regional Soybean Industrial Products Laboratory (Urbana, Illinois).
See U.S. Regional Soybean Industrial Products Laboratory (Urbana,
Illinois). Founded April 1936)
Release or Curing Agents for Concrete or Asphalt, Industrial
Solvents, Hydraulic Fluids, Antimicrobial Agents, and Other Minor
or General–Industrial Uses of Soy Oil as a Non-Drying Oil 484,
686, 2168
Republic of China (ROC). See Asia, East–Taiwan

Pudding. See Soy Pudding, Custard, Parfait, or Mousse (Usually
made from Soymilk or Tofu)
Pueraria. See Kudzu or Kuzu
Puero. See Kudzu or Kuzu–Tropical Kudzu or Puero (Pueraria
phaseoloides)
Pulmuone Co., Ltd. (founded May 1984 in Korea). Incl. Pulmuone
U.S.A., Inc. (founded Jan. 1991, South Gate, California). The Latter
Merged with Wildwood Harvest Foods, Inc. in July 2004 to form
POM Wildwood, which was soon renamed Pulmuone Wildwood,
Inc. Brands include Soga, Azumaya, and Nasoya 2733, 2738

Research & Development Centers. See Cornell University (Ithaca,
New York), and New York State Agric. Exp. Station, Illinois,
University of (Urbana-Champaign, Illinois). Soyfoods, Iowa State
University / College (Ames, Iowa), and Univ. of Iowa (Iowa City),
National Center for Agricultural Utilization Research (NCAUR)
(USDA-ARS) (Peoria, Illinois), National Food Research Institute
(NFRI) (Tsukuba, Ibaraki-ken, Japan), U.S. Regional Soybean
Industrial Products Laboratory (Urbana, Illinois). Founded April
1936)
Research on Soybeans 1014, 1810, 2075, 2076, 2190, 2323, 2490,
2586, 2613, 2655, 2699

Quality and grades of soybean seed. See Seed Quality of Soybeans–
Condition, Grading, and Grades (Moisture, Foreign Material,
Damage, etc.)

Resins, Plastics, and Plasticizers (Such as Epoxidized Soy Oil–
ESO)–Industrial Uses of Soy Oil as a Drying Oil 1486, 1531, 1834,
2289

Quinoa (Chenopodium quinoa Willd.). Also spelled Quinua 2720

Restaurants, Chinese, outside China, or Chinese recipes that use
soy ingredients outside China. See Asia, East–China–Chinese
Restaurants Outside China

Québec. See Canadian Provinces and Territories–Québec
Rabbits as pests. See Rodent and Birds–Pest Control–Especially
Rabbits and Woodchucks
Railroad / railway / rail used to transport soybeans. See
Transportation of Soybeans or Soy Products to Market by Railroad

Reunion. See Africa–Reunion (Réunion is a Department of France)
Reviews of the literature. See Bibliographies and / or Reviews of
the Literature
Rhizobium bacteria. See Soybean Production–Nitrogen Fixation
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1887, 1974, 1979, 1980, 2029, 2044, 2064
Rice, Brown. Also Called Whole Grain Rice or Hulled But
Unpolished Rice 2522, 2530, 2578, 2603, 2643, 2733
Rice koji. See Koji
Rice Milk (Non-Dairy)–Amazake, Made with Rice Koji in the
Traditional Way (Without Adding Commercial Enzymes). Also
called Rice Milk or Rice Drink 2660
Rice wine. See Sake
Rice-Based Foods–Mochi (Cakes of Pounded, Steamed Glutinous
Rice {Mochigome}) 2362, 2660
Riceland Foods (Named Arkansas Grain Corp. before Sept. 1970)
2574
Riegel, William E. See Meharry, Charles Leo (1885-1937)
Roads or highways used to transport soybeans. See Transportation
of Soybeans or Soy Products to Market by Roads or Highways

Royal: New U.S. domestic soybean variety. Synonym: Wilson-Five
(Morse 1948).. 581, 582, 749, 799, 879, 1002, 1069, 1213, 1329,
1399, 1565, 2045, 2095, 2098, 2246, 2736
Royal Wessanen, NV. See Wessanen (Royal) NV
Royal Wessanen NV Co. See Tree of Life (St. Augustine, Florida)
Rubber Substitutes or Artificial / Synthetic Rubber (Factice)–
Industrial Uses of Soy Oil as a Drying Oil 690, 691, 692, 799, 882,
1023, 1142, 1334, 1361, 1464, 1486, 1774
Russian Federation (Russia). See Europe, Eastern–Russian
Federation
Russo-Japanese War (1904-1905)–Soybeans and Soyfoods 294,
484, 757, 762, 811
Rust, soybean. See Rust, Soybean
Ryukyu Islands. See Okinawa

Roasted / Parched Soybeans (Irimame) Used in the Bean-Scattering
(Mame-Maki) Ceremony at Setsubun (Lunar New Year) in Japan
2151
Roasted Soy Flour–Etymology of This Term and Its Cognates /
Relatives in Various Languages 2721
Roasted Whole Soy Flour (Kinako–Dark Roasted with Dry Heat,
Full-Fat) and Grits 1495, 1616, 1787, 1884, 2220, 2362, 2529,
2615, 2639, 2694, 2713, 2721, 2792
Roasted Whole Soy Flour / Powder in China–Dou-fen / Tou-fen
(Roasted with Dry Heat, Full-Fat) 2615

Sake–Rice Wine. In Japanese also spelled Saké, Saki, Sakki, Sacke,
Sackee, Saque. In Chinese spelled Jiu (pinyin) or Chiu (WadeGiles) 2837
Sanitation and spoilage of food. See Microbiological Problems
(Food Spoilage, Sanitation, and Contamination)
Saponins (Bitter Carbohydrates / Glucosides That Cause Foaming)
1977, 2220, 2668
Sausages, meatless. See Meat Alternatives–Meatless Sausages
School Lunch Program 2217

Robert L. Dortch Seed Farms (Scott, Arkansas) 2067, 2068, 2089,
2095, 2097, 2102, 2110, 2114, 2152, 2167, 2179, 2204, 2205, 2246,
2272, 2278, 2303, 2305, 2340, 2512, 2636, 2651, 2829

Scotland. See Europe, Western–Scotland (Part of United Kingdom)
Screw presses. See Soybean Crushing–Equipment–Screw Presses
and Expellers

Roberts, F.G. See Soy Products of Australia Pty. Ltd.
Rodale Press (Emmaus, Pennsylvania) 2466, 2468, 2513, 2532,
2555, 2587, 2600, 2837
Rodents and Birds–Pest Control–Especially Rabbits, Jackrabbits /
Jack Rabbits, Hares, Woodchucks, Pigeons and Pheasants 102, 257,
259, 365, 373, 477, 508, 512, 561, 562, 581, 586, 595, 660, 717,
719, 730, 768, 799, 806, 1101, 1152, 1229, 1236, 1329, 1362, 1506,
1544, 1592, 1618, 1750, 1807, 1828, 1838, 1911, 1928, 1941, 2114,
2143, 2214, 2290, 2291
Rosewood Products Inc. and Tofu International Ltd. (Ann Arbor,
Michigan, from 1987). Founded as The Soy Plant in Ann Arbor.
Started in Jan. 1977. An Early Tofu Cooperative, Worker Owned
and Operated 2542, 2549
Rouest, Léon (1872-1938). Soybean Pioneer in France 890, 1008,
1031, 1032, 1033, 1106, 1117, 1186, 1597, 1733, 1783, 1812, 1835,

Sea Vegetables or Edible Seaweeds, Often Used with Soyfoods 622,
1028, 1119, 1528, 1694, 1710, 1767, 1868, 2208, 2335, 2362, 2365,
2792
Seaweeds, edible. See Sea Vegetables
Seed and plant introduction to the USA. See United States
Department of Agriculture (USDA)–United States Department
of Agriculture (USDA)–Section of Foreign Seed and Plant
Introduction
Seed Certification and Certified Seeds (Soybeans) 922, 937, 1094,
1110, 1118, 1143, 1149, 1172, 1197, 1289, 1323, 1355, 1358, 1376,
1385, 1386, 1390, 1400, 1434, 1784, 1826, 1927, 1961, 1962, 2001,
2110, 2116, 2139, 2161, 2242, 2272, 2312, 2340, 2350, 2403, 2417,
2419, 2438, 2463, 2509
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Seed Cleaning–Especially for Food or Seed Planting Uses 517, 697,
791, 807, 886, 1142, 1276, 1354, 1390, 1475, 1611, 1958, 1973,
2116, 2558, 2574, 2631, 2711, 2722, 2728, 2835
Seed Color (Soybeans)–Gives the Color of Seed (and Often Hilum)
for Various Specific Varieties. See also: Soybean Seeds of Different
Colors 2, 7, 46, 52, 179, 197, 222, 294, 307, 370, 416, 429, 431,
475, 529, 559, 561, 562, 594, 603, 607, 678, 690, 691, 692, 703,
704, 732, 742, 761, 840, 880, 904, 918, 932, 939, 956, 1011, 1024,
1032, 1071, 1145, 1147, 1150, 1151, 1168, 1211, 1213, 1229, 1307,
1338, 1381, 1399, 1478, 1498, 1510, 1516, 1518, 1539, 1565, 1569,
1587, 1632, 1646, 1659, 1660, 1692, 1721, 1727, 1733, 1748, 1750,
1792, 1812, 1832, 1837, 2045, 2099, 2102, 2104, 2142, 2143, 2145,
2151, 2164, 2166, 2178, 2179, 2183, 2234, 2254, 2278, 2296, 2315,
2408, 2415, 2422, 2425, 2426, 2581, 2636, 2682, 2696, 2749, 2771,
2794, 2836, 2839
Seed Companies and Seedsmen, Early Soybean, Worldwide
(Especially Before 1925) 2, 17, 41, 63, 68, 81, 102, 109, 113, 139,
141, 164, 170, 171, 183, 187, 198, 212, 222, 251, 252, 253, 286,
294, 297, 303, 307, 361, 365, 429, 430, 449, 484, 487, 491, 517,
518, 561, 562, 577, 585, 608, 610, 640, 667, 671, 697, 698, 721,
766, 788, 842, 847, 885, 886, 887, 897, 936, 945, 957, 959, 966,
1027, 1062, 1091, 1111, 1117, 1133, 1135, 1139, 1188, 1189, 1190,
1197, 1199, 1213, 1229, 1237, 1259, 1286, 1291, 1302, 1342, 1455,
1533, 1618, 1711, 1718, 1762, 1808, 1942, 1948, 2066, 2116, 2161,
2217, 2283, 2284, 2359, 2403, 2445, 2490, 2538, 2567, 2590, 2637
Seed companies, soybean. See Asgrow (Des Moines, Iowa), Burpee,
Coker Pedigreed Seed Co. (Hartsville, South Carolina), Cole
(C.E), Dammann & Co. (San Giovanni a Teduccio {near Naples},
Italy), Dortch Seed Farms, Evans Seed Co. (West Branch, Ogemaw
County, Michigan) and Mr. Edward Ellsworth Evans (1864-1928),
Funk Brothers Seed Co. (Bloomington, Illinois), Haage & Schmidt
(Erfurt, Germany), Harry N. Hammond, Hartz (Jacob) Seed Co.
(Stuttgart, Arkansas), James J.H. Gregory, Johnson & Stokes
(Philadelphia, Pennsylvania), Monsanto Co. (St. Louis, Missouri),
Northrup King Co., Peter Henderson & Co. (New York City),
Peterson, Pioneer Hi-Bred International, Inc. (Des Moines, Iowa),
Soybean Research Foundation, Inc. (SRF, Mason City, Illinois),
T.W. Wood & Sons (Richmond, Virginia), Thorburn, VilmorinAndrieux & Co. (France), Wannamaker (John E.) (St. Matthews,
South Carolina), Wing Seed Co. (Mechanicsburg, Champaign
County, Ohio)

Geographical Region 455, 485
Seed Quality, Composition, and Component / Value-Based Pricing
(Percentage and Quality of Protein, Oil, Fatty Acids, etc.) 1719,
1948, 2529, 2645, 2659, 2701
Seed Quality of Soybeans–Condition, Grading, and Grades
(Moisture, Foreign Material, Damage, etc.) 1085, 1331, 1360, 1397,
1473, 1475, 1599, 1778, 1961, 1977, 2144, 2278, 2701, 2710, 2711
Seed Treatment with Chemicals (Usually Protectant Fungicides)
for Protection. (For Treatment with Nitrogen-Fixing Bacteria see–
Soybean Production–Nitrogen Fixation & Inoculation) 1888, 1930,
1951, 2004, 2125, 2187, 2209, 2258, 2398, 2694, 2713
Seed Weight / Size (Soybeans)–Weight of 100 Seeds / Grains
in Grams, or Number of Seeds Per Pound or Per Kilogram, and
Agronomic Significance of Seed Weight 197, 218, 251, 252, 253,
391, 525, 559, 570, 594, 603, 678, 732, 932, 1146, 1147, 1151,
1153, 1211, 1238, 1329, 1381, 1438, 1443, 1463, 1510, 1514, 1516,
1592, 1646, 1659, 1660, 1692, 1721, 1727, 1733, 1748, 1812, 1820,
1832, 1924, 1965, 2097, 2099, 2102, 2134, 2145, 2151, 2164, 2166,
2178, 2183, 2206, 2208, 2234, 2241, 2278, 2296, 2315, 2383, 2387,
2392, 2415, 2417, 2422, 2425, 2455, 2461, 2489, 2509, 2516, 2536,
2543, 2551, 2577, 2581, 2589, 2596, 2600, 2604, 2612, 2632, 2633,
2636, 2639, 2662, 2663, 2665, 2689, 2708, 2717, 2723, 2737, 2746,
2749, 2765, 2767, 2768, 2790, 2801, 2813, 2838
Seedlings, soybean. See Green Vegetable Soybeans–Soybean
Seedlings or Their Leaves Served as a Tender Vegetable. Called
Doumiao in Chinese
Seeds, soybean–Variety development and breeding of soybeans. See
Variety Development and Breeding
Seitan. See Wheat Gluten Made into Seitan
Sensory evaluation. See Taste Panel, Taste Test Results, or Sensory /
Organoleptic Evaluation
Serbia. See Europe, Eastern–Serbia
Sesame Meal or Cake (Defatted) 883
Sesame Oil 525, 829, 1028, 1107, 1321, 2208

Seed Companies, Soybean–Other (Small) and Lists–Especially
USA, Not Very Early 807, 1025, 1098, 1773, 1780, 1784, 1826,
1870, 2055, 2056, 2152, 2158, 2242, 2272, 2350, 2438, 2462, 2482,
2754, 2783
Seed companies–Thompson. See Thompson (W.G.) & Sons
Limited, Blenheim, Ontario, Canada
Seed Germination or Viability–Not Including Soy Sprouts 47, 259,
484, 561, 562, 570, 633, 702, 799, 807, 809, 858, 933, 943, 956,
1002, 1008, 1101, 1106, 1116, 1137, 1143, 1145, 1186, 1198, 1213,
1229, 1353, 1365, 1385, 1386, 1460, 1465, 1477, 1485, 1499, 1514,
1656, 1844, 2043, 2044, 2179, 2188, 2543
Seed Industry and Market Statistics, Trends, and Analyses–By

Sesame Seed (Sesamum indicum, formerly Sesamum orientale).
(Also Called Ajonjoli, Benne, Benni, Benniseed, Gingelly, Gingely,
Gingelie, Jinjili, Sesamum, Simsim, Teel, Til). Including Sesame as
an Oilseed, Sesame Flour, Sesame Tofu (Goma-dofu), and Sesame
Salt / Gomashio. See also Sesame Butter / Tahini, Sesame Cake or
Meal, Sesame Milk, and Sesame Oil 446, 451, 525, 630, 829, 889,
1028, 1107, 1119, 1186, 1321, 1774, 2140, 2143, 2165, 2208, 2349,
2522, 2643
Sesamum indicum. See Sesame Seed
Setsubun. See Roasted / Parched Soybeans (Irimame)
Seventh-day Adventist work with vegetarianism. See
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Vegetarianism–Seventh-day Adventist Work with
Seventh-day Adventist writings or products (especially early)
related to dietary fiber. See Fiber–Seventh-day Adventist Writings
or Products
Seventh-day Adventist writings or products (especially early)
related to peanut butter. See Peanut Butter–Seventh-day Adventist
Writings or Products
Seventh-day Adventists. See Kellogg, John Harvey (M.D.) (18521943), Sanitas Nut Food Co. and Battle Creek Food Co., Kellogg,
Will Keith,... Kellogg Co., Kloss, Jethro (1863-1946) and his Book
Back to Eden, Loma Linda Foods (Riverside, California), Loma
Linda University (Loma Linda, California), Madison Foods and
Madison College (Madison, Tennessee), Miller, Harry W. (M.D.)
(1879-1977), Van Gundy, Theodore A., and La Sierra Industries (La
Sierra, California), Worthington Foods, Inc. (Worthington, Ohio)
Seventh-day Adventists–Adventist Small Food Companies in the
USA. Including Butler Food Products, Cedar Lake Foods, Hilkrest
/ Hillcrest, Lange Foods, Millstone Foods, Texas Protein Sales. See
also: Battle Creek Foods, Loma Linda Foods, La Sierra Industries,
Madison Foods, or Sovex Natural Foods (Fuller Life Inc.) 1552
Seventh-day Adventists–Cookbooks and Their Authors, Dietitians
and Nutritionists–Ella E.A. Kellogg (1852-1920), Anna L. Colcord
(1860?-1940?), Jethro Kloss (1863-1946), Almeda Lambert (18641921), Lenna Frances Cooper (1875-1961), Julius G. White (18781955), Frances Dittes (1891-1979), Edyth Cottrell (1900-1995),
Dorothea Van Gundy Jones (1903-1979), Philip S. Chen (19031978), Frank & Rosalie Hurd (1936- ), etc.. 1241, 1528, 2237,
2483, 2504
Sheep, Lambs, Ewes, or Rams Fed Soybeans, Soybean Forage, or
Soybean Cake or Meal as Feed to Make Wool or Mutton 93, 102,
115, 165, 179, 183, 186, 214, 262, 365, 417, 448, 536, 551, 556,
592, 600, 601, 603, 605, 669, 694, 742, 820, 891, 909, 918, 929,
944, 951, 977, 1003, 1027, 1118, 1130, 1137, 1142, 1175, 1197,
1270, 1286, 1287, 1291, 1358, 1641

Siebold, Philipp Franz von (1796-1866)–German Physician and
Naturalist in Japan (1823-1829) 17, 52
Silage, soybean. See Feeds / Forage from Soybean Plants–Forage
Used for Silage / Ensilage
Sinaiko Family of Madison, Wisconsin–Incl. Joe Sinaiko of Iowa
Milling Co. and Decatur Soy Products Co. (1891-1988), His
Brother Ike Sinaiko of Illinois Soy Products Co. (1897-1977), and
His Brothers-in-Law Max Albert of Galesburg Soy Products Co.
(1893-1966) and Irving Rosen of Quincy Soybean Products Co.
(1907-1964) 1831, 1834
Size of soybean seeds. See Seed Weight / Size (Soybeans)–Weight
of 100 Seeds in Grams, or Number of Seeds Per Pound
Sizings for paper or textiles. See Paper Coatings or Sizings, or
Textile Sizing
Skin Health 361
Smoked tofu. See Tofu, Smoked
Smoothie–Made with Soymilk, Tofu, Soy Yogurt, Soy Protein
Isolate, Rice Milk, or Other Non-Dairy Smoothie Ingredients. Also
spelled Smoothies or Smoothees 2806
Soaps or Detergents–Industrial Uses of Soy Oil as a Non-Drying
Oil–Soap, Detergent 362, 446, 482, 484, 504, 525, 585, 686, 690,
691, 692, 792, 799, 811, 829, 882, 919, 965, 1023, 1101, 1107,
1118, 1142, 1153, 1175, 1271, 1383, 1397, 1413, 1423, 1464, 1470,
1473, 1474, 1475, 1478, 1486, 1492, 1523, 1575, 1608, 1613, 1726,
1774, 1832, 1834, 2325
Society for Acclimatization (Société d’Acclimatation, France) 380,
788, 890, 1091, 1100, 1117, 1133, 1135, 1812
Soil Science 176, 669, 759, 894, 1065, 1222, 1331, 1335, 1814,
2679

Shellabarger Grain Co. / Shellabarger Soybean Mills (Decatur,
Illinois) 1831, 1834, 2523

Soil Science–Soil Erosion and Soil Conservation 1508, 1865, 2114,
2143, 2286

Shennong / Shen Nung. See Asia, East–China–Shennong / Shên
Nung / Shen Nung

Soilage, soybean. See Feeds / Forage from Soybean Plants–Soilage
and Soiling

Shortening–Etymology of This Term and Its Cognates / Relatives in
Various Languages 1140, 1470

Solnuts B.V. (Tilburg, The Netherlands; and Hudson, Iowa).
Including Edible Soy Products, makers of Pro-Nuts, founded
in 1970. Acquired by Specialty Food Ingredients Europe BV in
Dec. 1991. Acquired by the Kerry Group in Jan. 2000 and Name
Changed to Nutriant (Jan. 2002 to 2006) 2573, 2580

Shortening Made with Soy Oil 1361
Shortening (Usually Hydrogenated) 792, 799, 811, 882, 965, 1072,
1107, 1140, 1142, 1153, 1334, 1413, 1423, 1464, 1470, 1473, 1474,
1475, 1528, 1575, 1608, 1715, 1726, 1807, 1832, 1834, 1851, 1977,
2130, 2208, 2510, 2573, 2580, 2606

Solomon Islands. See Oceania–Solomon Islands
Solvent extraction equipment. See Soybean Crushing–Equipment–
Solvent extraction

Shoyu. See Soy Sauce
Solvents. See Soybean Crushing–Solvents
Shurtleff, William. See Soyinfo Center (Lafayette, California)
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Solvents–Ethanol (Ethyl Alcohol)–Used for Soy Oil Extraction, or
Washing / Purification of Soy Products (Protein, Lecithin, Saponins,
etc.) 2132, 2705

1142, 1186, 1271, 1318, 1337, 1351, 1372, 1402, 1403, 1412, 1470,
1489, 1492, 1495, 1520, 1606, 1632, 1709, 1743, 1767, 1834, 1851,
1885, 1912, 1941, 1974, 1979, 2066, 2095, 2168, 2321, 2450, 2519,
2555, 2690, 2773

Solvents–Hexane–Used Mainly for Soy Oil Extraction 2192, 2472
Solvents, industrial. See Release or Curing Agents for Concrete or
Asphalt, Industrial Solvents, Hydraulic Fluids, and Other Minor or
General Uses

Soy Coffee (Roasted Soy Flour)–Etymology of This Term and Its
Cognates / Relatives in Various Languages 600, 1139, 1186, 1709
Soy Cream Cheese, Usually Made of Tofu or Soy Yogurt 2704

Solvents–Trichloroethylene (Trichlorethylene, Trichlor) 975, 1977

Soy fiber. See Fiber

Solvents Used for Extraction of the Oil from Soybeans: Benzene /
Benzine / Benzol / Benzin (petrol, gasoline) 446, 975, 1023, 1223

Soy flour companies (Europe). See Spillers Premier Products Ltd.
(Puckeridge, Ware, Hertfordshire, England)

Solvents Used for Extraction of the Oil from Soybeans (General,
Type of Solvent, Unspecified, or Other). See also Ethanol, Hexane,
and Trichloroethylene Solvents 358, 625, 690, 691, 692, 1473, 1701

Soy flour companies (Oceania). See Soy Products of Australia Pty.
Ltd

Solvents Used for Extraction of the Oil from Soybeans: Naphtha /
Naphthas. Also spelled Naptha / Napthas 1492

Soy Flour, Grits, and Flakes–Enzyme Active (Whole / Full-Fat,
Unheated) 1701, 1994
Soy Flour, Grits, and Flakes–Use in Brewing Beer, Such as ADM
Pro-zyme Flakes and Soybean Brew Flakes 2168

Soup, miso. See Miso Soup
South Africa. See Africa–South Africa

Soy Flour, Grits and Flakes (Usually Defatted)–Etymology of These
Terms and Their Cognates / Relatives in Various Languages 251,
252, 253, 416, 618

South America. See Latin America–South America
South Manchuria Railway and the South Manchuria Railway
Company (Minami Manshu Tetsudo Kabushiki Kaisha) 1223, 1307,
1408, 1410, 1413, 1416, 1423, 1470, 1774
South River Miso Co. (Conway, Massachusetts). Including Ohio
Miso Co.. 2603
Soy and Cancer Prevention; Cancer Preventing Substances in
Soybeans and Soyfoods (Such as the Isoflavones Genistein and
Daidzein) 2668, 2705
Soy bran. See Fiber, Soy
Soy Cheese–Non-Fermented, Western Style, That Melts. Typically
Made with Tofu or Isolated Soy Proteins. Usually Contains Casein
(A Protein from Cow’s Milk) 2704
Soy Cheese or Cheese Alternatives–General, Western Style, That
Melts. Often Contains Casein (Cow’s Milk Protein) 2231, 2648
Soy Cheesecake or Cream Pie, Usually Made with Tofu 2722
Soy Chocolate (Toasted Soy Flour) (Also includes use of nonroasted Soy Flour or Soymilk in Making Chocolate) 687, 1032,
1033, 1084, 1107, 1186, 1318, 1372, 1589, 1718
Soy Coffee–Made from Roasted Soy Flour or Ground Roasted
Soybeans 5, 14, 23, 24, 29, 31, 41, 44, 46, 55, 56, 57, 60, 62, 63, 64,
66, 69, 71, 72, 74, 77, 78, 79, 86, 91, 95, 98, 99, 102, 106, 107, 109,
110, 111, 125, 139, 148, 155, 184, 242, 361, 370, 416, 417, 429,
484, 492, 585, 586, 600, 623, 687, 690, 691, 692, 734, 756, 788,
792, 799, 812, 820, 950, 1012, 1032, 1033, 1084, 1107, 1118, 1139,

Soy Flour, Grits, Meal, Powder, or Flakes–For Food Use (Usually
Defatted or Low-Fat). See also Soy Flour–Whole or Full-fat 251,
252, 253, 307, 361, 362, 416, 417, 446, 484, 504, 525, 585, 586,
618, 623, 625, 663, 674, 687, 690, 691, 692, 734, 756, 757, 758,
764, 786, 788, 789, 793, 799, 811, 812, 820, 869, 882, 943, 953,
965, 986, 992, 996, 1028, 1032, 1033, 1057, 1081, 1090, 1118,
1140, 1142, 1146, 1153, 1175, 1186, 1271, 1284, 1302, 1303, 1334,
1337, 1351, 1352, 1383, 1403, 1412, 1464, 1470, 1473, 1475, 1478,
1480, 1486, 1489, 1492, 1513, 1516, 1520, 1523, 1528, 1538, 1553,
1589, 1606, 1607, 1616, 1617, 1620, 1632, 1634, 1635, 1642, 1655,
1659, 1679, 1684, 1692, 1704, 1709, 1713, 1715, 1718, 1729, 1750,
1762, 1767, 1774, 1775, 1783, 1785, 1786, 1801, 1807, 1812, 1824,
1831, 1837, 1851, 1864, 1876, 1884, 1889, 1908, 1910, 1912, 1928,
1932, 1956, 1959, 1974, 1976, 1977, 1979, 1981, 1987, 2007, 2009,
2021, 2060, 2063, 2083, 2091, 2099, 2105, 2135, 2143, 2144, 2145,
2168, 2192, 2220, 2231, 2237, 2251, 2275, 2283, 2284, 2289, 2313,
2314, 2325, 2362, 2406, 2462, 2466, 2470, 2473, 2485, 2579, 2590,
2694, 2705, 2713, 2721, 2732, 2801
Soy Flour, Industrial Uses of–Other. See also: Adhesives or Glues
for Plywood, Other Woods, Wallpaper, Building Materials, Etc..
1807, 2283, 2284, 2590
Soy Flour Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 2289
Soy Flour or Defatted Soybean Meal in Cereal-Soy Blends, with
Emphasis on Dry Products Used in Third World Countries, Often
Used as Weaning Foods (such as CSM, WSB, etc.) 251, 252, 253,
757, 1756
Soy flour, roasted. See Roasted soy flour
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Various Languages 305, 416, 618, 675, 1492, 1655, 1709, 1775
Soy Flour, Textured (Including TVP, Textured Vegetable Protein)
2705
Soy Flour–Whole or Full-fat 187, 251, 252, 253, 1223, 1473, 1488,
1634, 1808, 1834, 1889, 1987, 1990, 2023, 2066, 2163, 2289, 2498,
2809, 2840
Soy ice cream companies (USA). See Tofutti Brands, Inc.
(Cranford, New Jersey)

Soy oil–industry and market statistics. See Soybean Crushing
Soy Plant (The) (Ann Arbor, Michigan). See Rosewood Products
Inc. (Ann Arbor)
Soy Products of Australia Pty. Ltd. (Bayswater, Victoria, Australia).
Formerly F.G. Roberts Health Food Products (Melbourne) 2291

Soy Ice Cream–Etymology of This Term and Its Cognates /
Relatives in Various Languages 2629

Soy Protein and Proteins–Etymology of These Terms and Their
Cognates / Relatives in Various Languages 73, 251, 252, 253, 1655,
1990

Soy Ice Cream (General–Usually Non-Dairy) 1473, 1589, 1851,
1956, 2231, 2237, 2533, 2542, 2579, 2629, 2690

Soy protein companies (USA). See Borden, Inc., Drackett Co.
(The), Glidden Co. (The), Griffith Laboratories, Laucks (I.F.) Co.

Soy infant formula. See Infant Formula, Soy-based

Soy Protein Isolates, Concentrates, or Textured Soy Protein
Products–Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 2689

Soy lecithin. See Lecithin, Soy
Soy Oil as a Commodity, Product, or Ingredient for Food Use (in
Cookery or Foods). Its Manufacture, Refining, Trade, and Use. See
Also: Industrial Uses of Soy Oil, and Nutrition: Lipids 187, 294,
305, 306, 307, 361, 362, 365, 370, 410, 416, 417, 445, 446, 472,
475, 476, 484, 497, 506, 509, 510, 525, 551, 566, 592, 618, 621,
635, 649, 657, 667, 674, 675, 680, 686, 690, 691, 692, 730, 731,
734, 745, 761, 772, 784, 787, 792, 811, 812, 820, 829, 872, 882,
889, 904, 926, 965, 975, 992, 1011, 1012, 1023, 1032, 1033, 1061,
1069, 1072, 1081, 1085, 1086, 1093, 1101, 1106, 1107, 1110, 1115,
1118, 1119, 1121, 1124, 1137, 1142, 1153, 1155, 1168, 1173, 1175,
1186, 1191, 1193, 1194, 1223, 1232, 1271, 1284, 1301, 1302, 1303,
1321, 1351, 1352, 1361, 1370, 1371, 1379, 1390, 1397, 1403, 1406,
1408, 1409, 1410, 1412, 1413, 1414, 1416, 1422, 1423, 1438, 1447,
1464, 1470, 1473, 1475, 1476, 1489, 1492, 1495, 1503, 1516, 1520,
1523, 1538, 1553, 1565, 1583, 1599, 1606, 1611, 1613, 1617, 1618,
1623, 1632, 1640, 1646, 1650, 1655, 1659, 1662, 1702, 1709, 1719,
1726, 1729, 1750, 1768, 1775, 1783, 1799, 1807, 1815, 1831, 1832,
1834, 1836, 1864, 1865, 1876, 1896, 1910, 1960, 1962, 1979, 1980,
2007, 2015, 2017, 2024, 2045, 2063, 2066, 2077, 2091, 2099, 2117,
2144, 2145, 2159, 2168, 2208, 2283, 2284, 2286, 2325, 2362, 2445,
2446, 2464, 2487, 2510, 2518, 2556, 2613, 2638, 2646, 2659, 2669
Soy oil as an adulterant. See Adulteration of Foods and its
Detection–Soy Oil
Soy Oil Constants. Includes Index of Refreaction, Refreactive
Index, Solidification Point (Erstarrungspunkt), Specific Gravity.
See also Iodine Number 305, 306, 482, 484, 575, 576, 704, 792,
880, 1011, 1107, 1475, 1599, 1702, 1748, 1758, 1977

Soy Protein Isolates, Industrial Uses of 1655
Soy Protein Isolates, Textured (For Food Use Only, Including Spun
Soy Protein Fibers or Soy Isolate Gels). See also: Industrial Uses of
Soy Proteins–Fibers (Artificial Wool Made from Spun Soy Protein
Fibers) 2510
Soy Protein Products (General, or Modern Products). See also:
Nutrition–Protein, Protein Quality, and Amino Acid Composition
1032, 1033, 1339, 1799, 1807, 2077, 2416, 2614
Soy Proteins–Concentrates 2705
Soy Proteins–Detection When Added to Other Food Products (Such
as Meat or Dairy Products, Wheat Flour or Baked Goods) 1523
Soy Proteins–Isolates–Enzyme-Modified Soy Protein with
Whipping / Foaming Properties Used to Replace Egg Albumen, and
Early Related Whipping / Aerating Agents or Products 1699, 1700
Soy Proteins–Isolates, for Food Use. See also: Isolates, for
Industrial (Non-Food) Use 1118, 1655, 2237, 2325, 2705, 2711,
2732
Soy Proteins–Properties (Including Types {Globulins, Glycinin,
Beta- and Gamma-Conglycinin}, 7S & 11S Protein Fractions and
Subunits, Sedimentation Coefficients, Nitrogen Solubility, and
Rheology) 73, 1023, 1032, 1504, 1987, 2131, 2132, 2315, 2647,
2710, 2712, 2726, 2746, 2808

Soy Oil Constants–Iodine Number / Value 305, 306, 482, 575, 576,
675, 704, 792, 880, 1011, 1107, 1475, 1483, 1522, 1542, 1551,
1581, 1594, 1638, 1698, 1702, 1719, 1748, 1758, 1763, 1768, 1790,
1795, 1800, 1802, 1803, 1804, 1805, 1814, 1829, 1863, 1866, 1893,
1895, 1900, 1917, 1931, 1937, 1954, 1960, 1975, 1977, 2034, 2040,
2092, 2096, 2099, 2102, 2130, 2134, 2145, 2146, 2147, 2171, 2194,
2208, 2212, 2234, 2328, 2415, 2701

Soy Proteins, Textured (General) 2721

Soy Oil–Etymology of This Term and Its Cognates / Relatives in

Soy Sauce and Shoyu–Etymology of These Terms and Their

Soy Pudding, Custard, Parfait, or Mousse (Usually made from
Soymilk. Non-Dairy Milk, or Tofu). See also Soy Yogurt–Not
Fermented 812, 1140, 1528, 1704, 1715, 1851
Soy sauce. See Tamari, Worcestershire Sauce
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Cognates / Relatives in Various Languages 251, 252, 253, 889, 1709
Soy sauce companies or brands (USA). See La Choy, Oriental
Show-You Co
Soy Sauce (Including Shoyu and Worcestershire Sauce)–Imports,
Exports, International Trade 478, 812, 889, 1334

1990, 2003, 2005, 2020, 2027, 2043, 2044, 2056, 2062, 2063, 2145,
2151, 2166, 2168, 2188, 2237, 2313, 2321, 2362, 2363, 2406, 2504,
2538, 2558, 2579, 2587, 2588, 2598, 2615, 2638, 2646, 2671, 2678,
2696, 2714, 2717, 2761, 2768
Soy Yogurt–Fermented / Cultured 2579
Soy Yogurt (Generally Non-Dairy) 2648, 2705, 2717

Soy Sauce (Including Shoyu). See Also Tamari, Teriyaki Sauce,
and Traditional Worcestershire Sauce 9, 17, 24, 52, 69, 96, 251,
252, 253, 303, 305, 358, 361, 362, 416, 432, 452, 478, 484, 525,
538, 547, 622, 641, 675, 690, 691, 692, 716, 734, 786, 799, 811,
812, 882, 889, 890, 943, 1023, 1028, 1032, 1071, 1076, 1084, 1118,
1119, 1142, 1148, 1153, 1154, 1186, 1271, 1302, 1303, 1334, 1337,
1377, 1403, 1412, 1418, 1423, 1439, 1464, 1473, 1489, 1495, 1520,
1523, 1528, 1533, 1538, 1553, 1604, 1606, 1632, 1635, 1656, 1709,
1710, 1718, 1729, 1767, 1774, 1775, 1834, 1851, 1864, 1912, 1947,
1974, 1979, 1990, 2024, 2144, 2151, 2167, 2168, 2237, 2275, 2335,
2337, 2354, 2362, 2365, 2485, 2547, 2615, 2643, 2648, 2671, 2688,
2689, 2694, 2713, 2717, 2718, 2721, 2792, 2803, 2810, 2840

Soy Yogurt–Not Fermented. Typically Made with Tofu (Includes
varieties “with active cultures” that are not actually cultured /
fermented) 2710
Soya Corporation of America and Dr. Armand Burke. See Also Dr.
Artemy A. Horvath 1851, 2023, 2809
Soya Foods Ltd [Named Soya Flour Manufacturing Co. Ltd. (192942), and Soya Foods Ltd. (1933)]. See Spillers Premier Products
Ltd.
Soya Kaas Inc. See Swan Gardens Inc. and Soya Kaas Inc.

Soy Sauce, Indonesian Style or from the Dutch East Indies (Kecap,
Kécap, Kechap, Ketjap, Kétjap). See also Ketchup / Catsup 2615,
2671

Soya–Soybean Production and Soy Products 497, 943, 1812
Soyana (Zurich, Switzerland) 2607

Soy Sauce Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 812, 1604, 2689
Soy sauce–Korean-style. See Kanjang–Korean-Style Fermented
Soy Sauce
Soy sauce, price of. See Price of Soy Sauce, Worcestershire Sauce,
or Early So-Called Ketchup (Which Was Usually Indonesian Soy
Sauce)
Soy sauce residue or dregs. See Fiber–Residue or Dregs from
Making Soy Sauce
Soy sauce used in Worcestershire sauce. See Worcestershire Sauce–
With Soy Sauce Used as an Ingredient

Soyanews: Monthly Newsletter Published by CARE in Colombo,
Sri Lanka (1978-1990) 2563, 2618
SoyaWorld Inc. See ProSoya
Soybean Council of America. See American Soybean Association
(ASA)–Soybean Council of America
Soybean crushers (Canada). See ADM Agri-Industries Ltd.
(Windsor, Ontario, Canada), CanAmera Foods (Hamilton, Ontario,
Canada), Victory Soya Mills Ltd. (Toronto, Ontario)

Soy Sprouts, Homemade–How to Grow at Home or on a Laboratory
Scale, by Hand 1704, 1890, 1921, 1947, 1956, 1990, 2003, 2166,
2168, 2538, 2587

Soybean Crushers (Canada), Early (Started Before 1941)–Milton
Oil Refineries Ltd. (Milton, Ontario; March 1930–Renamed
Canadian Soyabeans Ltd. by Nov. 1932), Dominion Linseed Oil
Co. (Baden, ONT; 1932), Soy Bean Oil and Meal Co-operative
Company of Canada, Ltd. (Chatham, ONT; 1932), Dominion Soya
Industries / Dominion Soya Products Co. (Montreal, Quebec; spring
1935), Soya Mills Limited (Stratford, ONT; Jan. 1936), Edgar
Soya Products (Belle River, Ontario; 1936), Toronto Elevators Ltd.
(Toronto, ONT; 1938) 1523, 2192, 2487, 2557, 2699, 2725

Soy Sprouts Industry and Market Statistics, Trends, and Analyses–
By Geographical Region 2363

Soybean Crushers (Europe). See Unilever Corp., Lever Brothers
Co., Unimills B.V. (Netherlands)

Soy Sprouts Production–How to Grow Soy Sprouts on a
Commercial Scale 2362, 2363

Soybean crushers (Europe). See Hansa Muehle (Hamburg,
Germany), Noblee & Thoerl GmbH (Hamburg, Germany),
Oelmuehle Hamburg AG (Hamburg, Germany)

Soy Sprouts–Etymology of This Term and Its Cognates / Relatives
in Various Languages 812, 1186, 1412, 1775

Soy Sprouts (Sprouted or Germinated Soybeans) for Food Use 294,
307, 361, 370, 516, 571, 761, 811, 812, 1028, 1032, 1033, 1071,
1118, 1119, 1140, 1142, 1146, 1153, 1186, 1318, 1353, 1403, 1412,
1418, 1423, 1460, 1495, 1520, 1528, 1538, 1546, 1588, 1616, 1634,
1692, 1704, 1713, 1715, 1750, 1769, 1775, 1801, 1837, 1856, 1890,
1911, 1912, 1921, 1926, 1928, 1945, 1947, 1956, 1974, 1979, 1987,

Soybean Crushers (Europe)–General 358, 362, 417, 446
Soybean crushers (USA). See Allied Mills, Inc., Archer Daniels
Midland Co. (ADM) (Decatur, Illinois), Cargill, Inc. (Minneapolis,
Minneapolis), Central Soya Co. (Fort Wayne, Indiana), Chicago
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Heights Oil Co. (Chicago Heights, Illinois), Continental Grain
Co. (New York, New York), Dannen Mills (St. Joseph, Missouri),
Delphos Grain & Soya Products Co. (Delphos, Ohio), Honeymead
Products Co., Procter & Gamble Co. (Cincinnati, Ohio). Including
the Buckeye Cotton Oil Co., Ralston Purina Co. (St. Louis,
Missouri), Shellabarger Grain Co. / Shellabarger Soybean Mills
(Decatur, Illinois), Spencer Kellogg & Sons, Inc. (Buffalo, New
York), Staley (A.E.) Manufacturing Co. (Decatur,, Swift & Co.
(Illinois)

Soybean Crushing–Explosions and/or Fires in Soybean Solvent
Extraction Plants (Making Soy Oil and Soybean Meal) 1799, 2007,
2283, 2284

Soybean Crushers (USA). See Seed Companies, Soybean–Funk
Brothers Seed Co. (Bloomington, Illinois)–After 1924, Sinaiko
Family and Iowa Milling Co. (Cedar Rapids, Iowa)

Soybean Crushing, Including Production and Trade of Soybean
Oil, Meal or Cake, Margarine, or Shortening–Industry and Market
Statistics, Trends, and Analyses–674, 829, 926, 1084, 1118, 1321,
1370, 1414, 1474, 1599, 1608, 1726, 1831, 1832, 1834, 1876, 1977,
2063, 2289, 2614

Soybean crushers (USA), Cooperative. See Monticello Co-operative
Soybean Products Co. (Monticello, Piatt Co., Illinois), Riceland
Foods (Named Arkansas Grain Corp. before Sept. 1970)
Soybean crushers (USA), Early. See Elizabeth City Oil and
Fertilizer Co. (Elizabeth City, North Carolina; 1915)
Soybean Crushers (USA), Early–Pacific Oil Mills and Albers
Brothers Milling Co. (Seattle, Washington; 1911), Elizabeth City
Oil and Fertilizer Co. (Elizabeth City, North Carolina; 1915. By
1917 six other North Carolina oil mills were crushing soybeans),
Chicago Heights Oil Mfg. Co. (Chicago Heights, Illinois; 1920),
A.E. Staley Mfg. Co. (Decatur, Illinois; 1922), Piatt County
Cooperative Soy Bean Co. (Monticello, Illinois; 1923–batch
solvent), Blish Milling Co. (Seymour and Crothersville, Indiana;
1923), Eastern Cotton Oil Co. (Norfolk, Virginia; 1924–continuous
solvent) 649, 667, 674, 675, 686, 690, 691, 692, 1081, 1084, 1085,
1086, 1093, 1172, 1232, 1284, 1331, 1360, 1831, 1834, 1876, 1961,
1977, 2159, 2450
Soybean Crushers (USA), Small Crushers–Arkansas Grain Corp.
(Helena & Stuttgart, Arkansas, 1958), Hemphill Soy Products
(Kennett, Missouri, 1944), Old Fort Mills (Marion, Ohio, 1936),
Sioux Soya Co. (Sioux City, Iowa, 1943), Soy Bean Processing
Co. (Waterloo, Iowa, 1937), Soybean Products, Inc. (Cedar Rapids,
Iowa, 1934), Southern Soya Corp. (Cameron, South Carolina,
1963), Soy-Rich Products (Wichita, Kansas, 1944), Toledo Soybean
Products (Toledo, Ohio, 1940) Western Soybean Mills (Sioux Falls,
South Dakota, 1944), etc.. 1284, 1831, 1834, 2007
Soybean Crushing–Equipment–Hydraulic Presses 1072, 1084,
1473, 1701, 1774, 1961, 1977, 2007, 2362
Soybean Crushing–Equipment–Screw Presses and Expellers
(Continuous, Mechanical) 1072, 1084, 1390, 1473, 1476, 1483,
1622, 1701, 1765, 1831, 1834, 1889, 1961, 1977, 2007, 2159, 2192,
2283, 2284, 2289
Soybean Crushing–Equipment–Solvent Extraction 446, 690, 691,
692, 975, 1023, 1118, 1223, 1473, 1492, 1701, 1774, 1900, 1977,
2007, 2159, 2192, 2283, 2284, 2289, 2670
Soybean Crushing–Equipment–Wedge Press and Hand-Turned
Screw Press (Early Technology from China and Manchuria) 1223,
1408, 1774, 1977

Soybean Crushing (General: Soy / Soybean Oil and Soybean Meal)
699, 788, 1172, 1286, 1295, 1301, 1334, 1360, 1539, 1667, 1841,
1851, 1900, 1932, 1948, 1961, 2007, 2085, 2132, 2153, 2311, 2557,
2572, 2574, 2590, 2591, 2608, 2614, 2621, 2658, 2670, 2692, 2711,
2725

Soybean Crushing–Processing Capacity and/or Storage Capacity of
Individual Plants–Statistics 1397
Soybean crushing–solvents. See Solvents
Soybean Cultural Practices–No-Till, Conservation Tillage, and
Minimum Tillage Farming / Agriculture 2695
Soybean–General and Other 1540
Soybean–General Comprehensive and Basic Important Publications
about Soybeans 1118
Soybean–Genetic Diversity, Variability and Population Structure
2493, 2671, 2757, 2799
Soybean–Growth Regulators / Substances Such as Triiodobenzoic
Acid (TIBA), Gibberellic Acid, Gibberellins, Auxins, Cytokinins,
Dicamba, and Florigen 1809, 2187, 2222, 2427, 2552
Soybean Marketing Association (1929-1932). Organized at Decatur,
Illinois on 16 Oct. 1929 1397, 1473, 1476, 2283, 2284
Soybean Meal / Cake, Fiber (as from Okara), or Shoyu Presscake as
a Fertilizer or Manure for the Soil or for Fish Ponds–Industrial Uses
294, 307, 362, 484, 547, 551, 674, 675, 686, 690, 691, 692, 761,
820, 882, 1118, 1153, 1223, 1307, 1361, 1403, 1409, 1412, 1423,
1523, 1565, 1595, 1774, 1815, 2168, 2313, 2321
Soybean Meal–Etymology of This Term and Its Cognates /
Relatives in Various Languages 306, 358, 585, 1523, 2630
Soybean Meal (SBM) (Defatted). Formerly Called Bean Cake,
Beancake, Soybean Cake, Oilmeal, or Presscake 294, 305, 306,
307, 358, 362, 415, 445, 446, 448, 477, 484, 497, 504, 525, 535,
547, 551, 559, 585, 592, 618, 621, 649, 657, 667, 674, 675, 686,
687, 690, 691, 692, 699, 704, 731, 734, 745, 757, 761, 772, 784,
791, 792, 799, 811, 812, 820, 829, 882, 883, 889, 919, 926, 943,
953, 955, 965, 1023, 1032, 1033, 1058, 1072, 1084, 1086, 1088,
1093, 1107, 1110, 1118, 1121, 1142, 1153, 1175, 1186, 1191, 1193,
1194, 1223, 1261, 1271, 1284, 1286, 1287, 1297, 1302, 1303, 1307,
1309, 1331, 1334, 1337, 1343, 1351, 1352, 1361, 1363, 1370, 1371,
1378, 1390, 1397, 1403, 1406, 1409, 1410, 1412, 1413, 1422, 1423,
1438, 1444, 1455, 1464, 1468, 1470, 1473, 1474, 1476, 1479, 1483,
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1492, 1495, 1503, 1516, 1520, 1521, 1523, 1541, 1545, 1565, 1595,
1599, 1608, 1613, 1617, 1622, 1632, 1637, 1640, 1641, 1655, 1662,
1671, 1696, 1699, 1700, 1701, 1711, 1713, 1719, 1729, 1743, 1750,
1765, 1774, 1775, 1815, 1830, 1831, 1832, 1834, 1864, 1865, 1876,
1887, 1910, 1927, 1955, 1962, 1974, 1977, 1980, 1981, 2007, 2017,
2024, 2065, 2099, 2105, 2117, 2130, 2132, 2145, 2159, 2168, 2192,
2235, 2251, 2257, 2283, 2284, 2295, 2321, 2337, 2353, 2354, 2462,
2487, 2547, 2548, 2556, 2659, 2689, 2694, 2699, 2713, 2740, 2776
Soybean–Morphology, Structure, and Anatomy of the Plant and Its
Seeds 429, 525, 1118, 1399, 1511, 1565, 1919, 1999, 2064, 2512
Soybean–Morphology, Structure, and Anatomy of the Plant and Its
Seeds as Determined by Microscopy or Microscopic Examination
1146

Soybean production. See–Fertilizers and Plant Nutrition, Cover
Crop, Use of Soybean as. See also: Intercropping, Crop Rotation
of Soybean Plants for Soil Improvement, Cropping Systems:
Intercropping, Interplanting, or Mixed Cropping, Cultural Practices,
Green Manure, Harvesting and Threshing, Identity Preserved /
Preservation, Organically Grown Soybeans, Peoria Plan of 1928-29
for Growing, Selling, and Processing Soybeans, Plant Protection
from Diseases, Pests and Other Types of Injury (General), Price
of Soybeans, Soybean Seeds and Soybean Products–Except
Sauces (Which See), Seed Germination or Viability–Not Including
Soy Sprouts, Seed Quality, Seed Treatment, Soybean Variety
Development and Breeding–New Soybean Varieties in the USA,
Yield Statistics, Soybean
Soybean production and the soil. See Soil Science

Soybean oil. See Soy Oil

Soybean production–Costs. See Cost of Producing Soybeans

Soybean oil constants. See Soy Oil Constants

Soybean production–Farm equipment. See Machinery
(Agricultural), Implements, Equipment, and Mechanization

Soybean–origin and domestication. See Origin, Domestication, and
Dissemination of the Soybean (General)

Soybean production–Farm machinery. See Combines, Combines–
Etymology, Farm Machinery–Etymology

Soybean paste. See Miso
Soybean production–Farm Machinery. See Tractors
Soybean–Physiology and Biochemistry (Including Photoperiodism,
Photosynthesis, Translocation, Plant Water Relations, Respiration,
Photorespiration) 47, 176, 516, 571, 633, 634, 809, 946, 1024,
1103, 1221, 1258, 1339, 1349, 1353, 1367, 1374, 1441, 1460, 1477,
1482, 1485, 1496, 1499, 1514, 1522, 1532, 1600, 1670, 1678, 1687,
1691, 1708, 1722, 1751, 1753, 1771, 1772, 1788, 1814, 1819, 1823,
1825, 1897, 1898, 1903, 1929, 2014, 2038, 2042, 2043, 2044, 2064,
2077, 2090, 2096, 2109, 2113, 2128, 2131, 2134, 2175, 2182, 2188,
2193, 2219, 2230, 2245, 2256, 2261, 2269, 2281, 2288, 2319, 2329,
2334, 2338, 2346, 2355, 2360, 2375, 2583, 2599, 2626, 2628, 2700,
2702, 2731, 2828
Soybean–Physiology and Biochemistry–Maturity Groups 2028,
2114, 2212, 2246, 2266, 2278, 2279, 2415, 2432, 2448, 2452, 2455,
2459, 2489, 2493, 2512, 2537, 2568, 2569, 2584, 2585, 2636
Soybean Physiology–Etymology of Key Terms and Relatives in
Various Languages 2156, 2157
Soybean–Physiology–Photoperiod Insensitivity / Daylength
Neutrality 1991, 2217, 2429, 2481, 2596, 2635, 2697, 2815
Soybean–Physiology–Photoperiodism / Photoperiod, Photoperiodic
Effects, or Photo-Thermal Responses 914, 1129, 1428, 1601, 1645,
1649, 1690, 1706, 1732, 1737, 1752, 1757, 1794, 1854, 1891, 1991,
2127, 2137, 2156, 2157, 2180, 2187, 2196, 2217, 2245, 2256, 2259,
2285, 2287, 2306, 2312, 2324, 2336, 2341, 2343, 2344, 2357, 2427,
2441, 2452, 2489, 2552, 2556, 2584, 2599, 2620, 2697
Soybean–Physiology–Tolerance to Cold, Chilling, or Low
Temperatures, and Cold Tolerant Varieties 2616, 2691, 2697, 2769,
2797, 2828
Soybean processing. See Soybean Crushing

Soybean Production–General, and Amount Produced 84, 221, 299,
454, 467, 472, 476, 607, 658, 663, 683, 750, 783, 784, 791, 841,
845, 890, 918, 924, 925, 936, 937, 967, 979, 981, 985, 1069, 1093,
1097, 1101, 1112, 1120, 1135, 1136, 1137, 1157, 1238, 1261, 1285,
1293, 1295, 1296, 1302, 1303, 1316, 1323, 1324, 1329, 1334, 1336,
1337, 1383, 1405, 1432, 1473, 1486, 1503, 1505, 1520, 1525, 1575,
1632, 1640, 1725, 1726, 1744, 1764, 1765, 1790, 1807, 1834, 1876,
1912, 1918, 1928, 1962, 1971, 2013, 2017, 2049, 2080, 2081, 2115,
2118, 2138, 2159, 2167, 2177, 2192, 2208, 2218, 2248, 2258, 2266,
2275, 2290, 2398, 2487, 2498, 2510, 2566, 2582, 2606, 2608, 2614,
2656, 2670, 2692, 2818
Soybean production in tropical and subtropical countries. See
Tropical and Subtropical Countries, Soybean Production in (Mostly
in
Soybean Production–Industry and Market Statistics, Trends, and
Analyses 2621, 2640, 2645
Soybean production–Marketing. See Chicago Board of Trade
(CBOT), Marketing Soybeans, Railroads / Railways and Special
Trains and/or Exhibit Cars Used to Promote Soybeans and Soybean
Production, Soybean Marketing Association (1929-1932)
Soybean production–Nitrogen fixation. See Nitrogen Fixation,
Inoculation, Nodulation–Etymology of Related Terms
Soybean production–Nitrogen Fixation and Inoculation. See
Nitragin Inoculant and The Nitragin Company
Soybean production, organic. See Organic Soybean Production
Soybean production–Plant protection. See Diseases (Bacterial,
Fungal, and Viral / Virus), Insects–Pest Control. See also:
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Integrated Pest Management, Integrated Pest Management (IPM)
and Biological Control, Nematodes–Disease Control, Pesticides
(General), Weeds–Control and Herbicide Use
Soybean production–Research. See Research on Soybeans
Soybean Research Foundation, Inc. (SRF, Mason City, Illinois)
2438, 2439, 2449, 2455, 2501, 2510, 2546
Soybean Rust (Fungal Disease) 1427, 1709, 2512, 2521, 2531, 2636
Soybean Seeds–Black in Color. Food Use is Not Mentioned 9, 10,
18, 25, 26, 28, 29, 30, 32, 33, 38, 39, 40, 49, 51, 52, 54, 61, 70, 75,
79, 81, 85, 88, 89, 90, 92, 93, 96, 102, 105, 113, 114, 119, 120, 122,
128, 129, 142, 150, 156, 157, 159, 160, 169, 171, 178, 179, 181,
187, 196, 197, 211, 218, 221, 222, 227, 229, 231, 234, 236, 237,
238, 242, 243, 244, 258, 259, 260, 266, 271, 272, 274, 280, 282,
286, 295, 299, 303, 314, 315, 320, 321, 324, 331, 341, 344, 347,
349, 361, 365, 370, 371, 380, 391, 396, 399, 407, 409, 410, 414,
416, 417, 424, 425, 428, 429, 430, 431, 432, 433, 436, 445, 458,
459, 462, 475, 478, 481, 484, 486, 487, 493, 494, 498, 499, 500,
506, 508, 509, 511, 512, 521, 524, 525, 529, 530, 532, 535, 540,
542, 550, 551, 552, 556, 559, 561, 562, 565, 566, 567, 569, 571,
574, 577, 578, 579, 581, 583, 585, 593, 594, 600, 603, 605, 607,
612, 613, 614, 618, 625, 632, 633, 634, 636, 641, 642, 643, 644,
648, 652, 657, 659, 660, 661, 663, 666, 668, 669, 675, 678, 680,
682, 686, 688, 690, 691, 692, 693, 694, 695, 703, 704, 712, 717,
718, 719, 720, 723, 730, 731, 732, 733, 734, 737, 740, 742, 745,
747, 749, 751, 759, 761, 763, 764, 769, 770, 783, 784, 787, 788,
789, 795, 799, 800, 801, 803, 806, 807, 808, 811, 814, 815, 820,
827, 832, 833, 838, 840, 841, 845, 847, 855, 859, 866, 870, 872,
878, 879, 880, 882, 883, 884, 886, 888, 889, 890, 892, 893, 894,
898, 901, 904, 909, 910, 913, 915, 916, 918, 919, 923, 927, 930,
931, 932, 934, 936, 938, 939, 955, 956, 960, 961, 965, 976, 979,
982, 984, 986, 988, 989, 996, 997, 998, 1002, 1003, 1008, 1011,
1014, 1016, 1018, 1019, 1024, 1025, 1027, 1029, 1031, 1032, 1033,
1038, 1039, 1061, 1062, 1063, 1065, 1066, 1067, 1069, 1070, 1071,
1079, 1080, 1082, 1083, 1084, 1086, 1087, 1088, 1095, 1097, 1098,
1099, 1100, 1101, 1106, 1108, 1111, 1112, 1114, 1115, 1116, 1117,
1118, 1120, 1123, 1126, 1127, 1128, 1133, 1135, 1136, 1138, 1142,
1143, 1144, 1145, 1147, 1148, 1149, 1150, 1151, 1152, 1155, 1156,
1157, 1158, 1159, 1161, 1166, 1168, 1170, 1171, 1173, 1174, 1175,
1177, 1180, 1181, 1182, 1184, 1185, 1188, 1189, 1190, 1192, 1195,
1196, 1200, 1201, 1208, 1211, 1212, 1213, 1214, 1215, 1216, 1219,
1221, 1223, 1225, 1229, 1231, 1232, 1235, 1236, 1237, 1238, 1240,
1242, 1243, 1245, 1248, 1250, 1251, 1252, 1254, 1258, 1260, 1263,
1264, 1265, 1266, 1267, 1268, 1269, 1271, 1272, 1275, 1278, 1280,
1282, 1286, 1289, 1297, 1298, 1302, 1303, 1304, 1308, 1309, 1310,
1311, 1322, 1325, 1326, 1328, 1329, 1330, 1332, 1335, 1336, 1338,
1342, 1344, 1347, 1350, 1351, 1352, 1353, 1354, 1356, 1358, 1362,
1364, 1370, 1374, 1378, 1379, 1393, 1397, 1399, 1404, 1407, 1414,
1415, 1417, 1419, 1420, 1421, 1426, 1429, 1431, 1432, 1436, 1438,
1439, 1442, 1443, 1445, 1446, 1447, 1448, 1449, 1455, 1458, 1463,
1464, 1466, 1469, 1470, 1471, 1472, 1474, 1475, 1476, 1481, 1488,
1489, 1490, 1492, 1495, 1498, 1499, 1501, 1503, 1504, 1505, 1506,
1507, 1510, 1513, 1515, 1516, 1518, 1520, 1523, 1525, 1527, 1530,
1534, 1535, 1537, 1539, 1541, 1542, 1543, 1544, 1553, 1555, 1562,
1565, 1566, 1568, 1569, 1572, 1573, 1580, 1582, 1583, 1584, 1585,
1586, 1587, 1588, 1591, 1594, 1597, 1598, 1599, 1603, 1604, 1605,
1609, 1612, 1614, 1619, 1623, 1624, 1625, 1632, 1637, 1652, 1653,

1654, 1655, 1656, 1657, 1658, 1659, 1660, 1663, 1664, 1667, 1673,
1675, 1677, 1692, 1694, 1699, 1700, 1705, 1707, 1713, 1714, 1716,
1718, 1727, 1730, 1733, 1736, 1739, 1744, 1748, 1749, 1750, 1758,
1768, 1773, 1776, 1780, 1782, 1792, 1793, 1796, 1812, 1820, 1830,
1832, 1846, 1872, 1878, 1885, 1902, 1918, 1920, 1944, 1947, 1955,
1971, 1972, 1973, 1974, 1983, 1991, 2005, 2012, 2021, 2045, 2051,
2059, 2063, 2065, 2066, 2078, 2084, 2086, 2088, 2089, 2097, 2098,
2100, 2102, 2104, 2110, 2114, 2116, 2117, 2121, 2122, 2133, 2140,
2142, 2145, 2152, 2160, 2163, 2164, 2178, 2179, 2195, 2208, 2209,
2210, 2215, 2221, 2235, 2238, 2239, 2241, 2243, 2246, 2255, 2257,
2266, 2279, 2280, 2286, 2291, 2304, 2325, 2332, 2333, 2345, 2349,
2358, 2359, 2362, 2366, 2378, 2413, 2415, 2426, 2429, 2441, 2442,
2444, 2445, 2446, 2450, 2455, 2462, 2486, 2489, 2490, 2498, 2510,
2511, 2537, 2552, 2558, 2574, 2583, 2591, 2622, 2624, 2631, 2635,
2636, 2637, 2640, 2642, 2651, 2652, 2655, 2656, 2670, 2673, 2681,
2682, 2688, 2704, 2736, 2740, 2749, 2753, 2754, 2765, 2767, 2768,
2782, 2783, 2784, 2790, 2793, 2795, 2834, 2836, 2839
Soybean Seeds–Black in Color. Used as Food (Including in
Fermented Black Soybeans and Inyu), Beverage, Feed, or
Medicine, or Their Nutritional Value 251, 252, 253, 254, 294, 307,
362, 760, 762, 835, 1023, 1033, 1119, 1307, 1318, 1620, 1684,
1701, 1731, 1801, 1908, 1990, 2143, 2168, 2301, 2535, 2555, 2706,
2733, 2735, 2736, 2781, 2792
Soybean Seeds–Brown in Color. Especially Early Records 7, 8, 18,
27, 28, 30, 45, 46, 70, 88, 90, 133, 150, 152, 157, 159, 171, 178,
179, 180, 181, 182, 197, 206, 216, 217, 218, 222, 225, 226, 230,
232, 236, 251, 252, 253, 254, 259, 260, 265, 266, 272, 273, 275,
280, 282, 286, 294, 295, 296, 299, 303, 307, 319, 323, 331, 341,
343, 357, 361, 365, 370, 371, 375, 380, 388, 396, 408, 417, 429,
430, 431, 432, 442, 450, 467, 475, 477, 484, 488, 497, 501, 509,
525, 529, 530, 542, 543, 551, 561, 562, 567, 568, 573, 576, 579,
587, 600, 603, 613, 618, 632, 633, 634, 639, 648, 669, 670, 678,
680, 694, 730, 742, 749, 761, 767, 770, 771, 788, 799, 800, 811,
827, 830, 831, 841, 846, 847, 852, 854, 864, 865, 870, 871, 872,
880, 882, 884, 886, 889, 894, 916, 918, 923, 925, 929, 933, 934,
936, 955, 956, 960, 962, 964, 976, 979, 988, 989, 993, 1002, 1011,
1014, 1016, 1018, 1024, 1025, 1046, 1069, 1071, 1090, 1091, 1098,
1100, 1106, 1120, 1130, 1133, 1135, 1136, 1138, 1141, 1143, 1145,
1147, 1148, 1149, 1150, 1151, 1159, 1164, 1182, 1188, 1195, 1203,
1229, 1231, 1236, 1237, 1243, 1272, 1289, 1308, 1329, 1336, 1338,
1350, 1438, 1445, 1464, 1466, 1467, 1469, 1470, 1478, 1479, 1523,
1527, 1534, 1539, 1543, 1555, 1557, 1565, 1566, 1572, 1582, 1584,
1586, 1587, 1599, 1605, 1609, 1618, 1619, 1632, 1651, 1655, 1660,
1673, 1713, 1714, 1726, 1736, 1750, 1832, 1958, 2045, 2088, 2097,
2098, 2102, 2114, 2139, 2143, 2246, 2361, 2455, 2591, 2642, 2651,
2670, 2736, 2749, 2795, 2835
Soybean Seeds–Green in Color. Food Use is Not Mentioned. Early
Named Varieties Include Aoda, Columbia, Giant Green, Guelph or
Medium Green, Medium Early Green, Medium Green, Samarow,
Sonoma, and Tashing 12, 18, 19, 26, 28, 29, 32, 38, 39, 40, 48, 50,
52, 70, 75, 81, 85, 88, 90, 92, 93, 95, 96, 97, 105, 111, 112, 113,
124, 128, 138, 140, 141, 142, 145, 146, 148, 150, 152, 155, 159,
161, 162, 163, 164, 165, 170, 171, 173, 178, 179, 184, 185, 186,
187, 188, 194, 196, 197, 198, 202, 205, 206, 211, 212, 213, 214,
218, 221, 222, 232, 239, 242, 247, 251, 252, 253, 254, 259, 260,
262, 266, 272, 280, 281, 282, 286, 294, 295, 297, 299, 302, 303,
305, 306, 307, 331, 361, 365, 370, 371, 376, 380, 396, 417, 429,
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430, 431, 432, 434, 449, 453, 455, 459, 475, 484, 491, 494, 497,
498, 506, 509, 511, 518, 529, 532, 535, 538, 539, 542, 559, 561,
562, 567, 581, 583, 585, 594, 600, 603, 604, 607, 618, 625, 632,
640, 642, 652, 655, 659, 660, 663, 666, 676, 679, 680, 683, 693,
694, 695, 698, 701, 703, 731, 732, 734, 737, 742, 749, 750, 751,
760, 761, 763, 768, 769, 770, 776, 778, 784, 787, 788, 799, 803,
806, 810, 812, 813, 814, 817, 820, 827, 831, 840, 841, 845, 847,
869, 870, 873, 876, 879, 880, 882, 883, 885, 886, 897, 909, 913,
915, 916, 918, 919, 920, 921, 927, 930, 932, 934, 957, 970, 976,
979, 982, 984, 988, 996, 1002, 1008, 1014, 1016, 1018, 1032, 1033,
1036, 1063, 1071, 1082, 1091, 1095, 1111, 1133, 1135, 1136, 1138,
1142, 1143, 1144, 1145, 1147, 1148, 1149, 1150, 1151, 1157, 1161,
1162, 1171, 1173, 1189, 1190, 1203, 1211, 1213, 1215, 1219, 1229,
1307, 1308, 1319, 1329, 1334, 1338, 1351, 1352, 1438, 1459, 1464,
1506, 1558, 1565, 1566, 1583, 1586, 1599, 1619, 1630, 1660, 1684,
1689, 1731, 1736, 1796, 1797, 1828, 1829, 1832, 1838, 2045, 2078,
2087, 2097, 2098, 2114, 2117, 2143, 2227, 2246, 2389, 2408, 2415,
2455, 2505, 2509, 2513, 2537, 2541, 2642, 2651, 2736, 2749, 2839
Soybean Seeds–Green in Color. Used as Food, Beverage, Feed, or
Medicine, or Their Nutritional Value 294, 361, 585, 1307, 2489,
2548, 2560
Soybean Seeds–Mottled, Speckled, Spotted, Striped, Banded,
Flecked, Variegated, or Bicolored 180, 222, 236, 294, 331, 365,
370, 416, 429, 431, 475, 529, 530, 561, 562, 694, 761, 788, 988,
1023, 1125, 1147, 1197, 1229, 2143

915, 916, 917, 918, 919, 923, 926, 929, 930, 936, 937, 939, 940,
943, 944, 945, 949, 951, 953, 965, 970, 975, 976, 978, 979, 980,
982, 985, 987, 988, 989, 990, 999, 1001, 1002, 1003, 1004, 1008,
1011, 1014, 1016, 1018, 1019, 1022, 1023, 1024, 1025, 1027, 1032,
1033, 1043, 1061, 1065, 1067, 1069, 1071, 1074, 1082, 1084, 1090,
1092, 1095, 1096, 1098, 1099, 1105, 1106, 1116, 1119, 1120, 1131,
1132, 1135, 1136, 1137, 1138, 1141, 1142, 1143, 1145, 1146, 1147,
1148, 1149, 1150, 1151, 1156, 1157, 1161, 1166, 1168, 1178, 1188,
1197, 1199, 1200, 1203, 1213, 1215, 1229, 1234, 1235, 1243, 1244,
1245, 1256, 1260, 1268, 1269, 1271, 1272, 1274, 1276, 1288, 1289,
1298, 1308, 1317, 1329, 1331, 1334, 1336, 1338, 1341, 1346, 1350,
1351, 1352, 1357, 1394, 1420, 1421, 1431, 1445, 1452, 1464, 1466,
1469, 1474, 1480, 1497, 1501, 1505, 1507, 1510, 1523, 1527, 1534,
1536, 1539, 1547, 1548, 1555, 1559, 1560, 1561, 1563, 1564, 1565,
1566, 1567, 1570, 1571, 1574, 1576, 1577, 1578, 1579, 1581, 1583,
1584, 1586, 1597, 1599, 1602, 1603, 1605, 1609, 1619, 1623, 1629,
1632, 1637, 1651, 1655, 1660, 1666, 1676, 1681, 1683, 1684, 1695,
1697, 1713, 1718, 1720, 1726, 1731, 1735, 1736, 1795, 1800, 1801,
1802, 1803, 1804, 1805, 1806, 1831, 1832, 1834, 1837, 1863, 1866,
1893, 1902, 1917, 1931, 1975, 2007, 2009, 2012, 2017, 2045, 2060,
2078, 2083, 2097, 2098, 2100, 2102, 2114, 2143, 2144, 2152, 2172,
2194, 2215, 2226, 2239, 2246, 2255, 2279, 2286, 2366, 2367, 2378,
2383, 2384, 2385, 2413, 2416, 2421, 2429, 2452, 2455, 2487, 2500,
2515, 2537, 2553, 2568, 2569, 2583, 2589, 2632, 2636, 2642, 2652,
2663, 2675, 2681, 2749, 2769, 2778, 2787, 2791, 2795, 2839
Soybean–Taxonomy / Classification 380, 429, 1118, 1399
Soybean–Terminology and Nomenclature–Fanciful Terms and
Names 1197, 1271

Soybean Seeds–Red in Color 254, 370, 430
Soybean Seeds–White in Color 11, 13, 21, 25, 26, 28, 29, 30, 32,
33, 38, 39, 40, 52, 59, 61, 75, 81, 85, 88, 102, 105, 113, 125, 138,
150, 187, 197, 221, 222, 224, 233, 266, 294, 370, 380, 416, 417,
430, 431, 532, 742, 799, 904, 1119, 1148
Soybean Seeds–Yellow in Color. Including Yellowish White, Cream
Colored, and Pale (Pallida). Especially Early Records. See also:
Soybean Seeds–White 1, 2, 3, 4, 7, 17, 18, 21, 27, 28, 30, 31, 34,
37, 38, 42, 47, 59, 70, 73, 75, 81, 85, 86, 87, 88, 90, 92, 94, 95, 96,
101, 102, 111, 115, 121, 123, 124, 125, 126, 127, 128, 130, 136,
139, 142, 143, 144, 145, 150, 151, 152, 157, 161, 162, 166, 171,
176, 179, 181, 183, 184, 185, 188, 193, 196, 197, 198, 199, 200,
201, 203, 204, 206, 207, 208, 211, 213, 216, 218, 221, 222, 224,
228, 233, 235, 240, 241, 242, 254, 255, 259, 260, 262, 263, 265,
266, 272, 277, 280, 282, 286, 287, 294, 295, 299, 301, 302, 303,
307, 316, 318, 319, 322, 323, 331, 342, 345, 346, 348, 356, 361,
362, 365, 370, 371, 374, 375, 376, 380, 388, 392, 396, 401, 416,
417, 418, 426, 427, 429, 430, 431, 432, 435, 437, 438, 439, 440,
441, 443, 444, 445, 450, 453, 454, 455, 459, 460, 464, 467, 475,
478, 484, 487, 488, 494, 497, 499, 506, 509, 511, 514, 519, 521,
522, 525, 529, 530, 532, 536, 542, 543, 545, 548, 550, 553, 559,
561, 562, 566, 567, 571, 576, 579, 580, 581, 585, 593, 594, 595,
600, 607, 618, 623, 625, 629, 632, 636, 639, 648, 649, 651, 652,
657, 660, 661, 663, 664, 665, 667, 668, 674, 675, 680, 681, 683,
686, 689, 693, 694, 695, 699, 703, 704, 705, 717, 719, 720, 722,
730, 732, 737, 740, 741, 742, 749, 753, 754, 755, 759, 761, 766,
767, 770, 771, 772, 787, 788, 789, 791, 795, 798, 799, 800, 803,
806, 807, 811, 812, 813, 818, 819, 820, 824, 825, 826, 827, 828,
831, 833, 835, 838, 839, 840, 841, 846, 847, 862, 865, 866, 869,
870, 872, 880, 881, 882, 883, 886, 889, 890, 892, 894, 909, 913,

Soybean Varieties Canada–Harosoy 2172, 2174, 2181, 2184, 2192,
2199, 2225, 2246, 2248, 2249, 2254, 2261, 2262, 2264, 2267, 2270,
2271, 2273, 2277, 2278, 2282, 2289, 2292, 2294, 2296, 2298, 2299,
2300, 2302, 2303, 2305, 2307, 2308, 2309, 2310, 2314, 2315, 2316,
2317, 2320, 2330, 2331, 2337, 2339, 2347, 2348, 2351, 2353, 2354,
2356, 2362, 2369, 2370, 2371, 2372, 2376, 2377, 2379, 2380, 2381,
2390, 2391, 2397, 2399, 2401, 2404, 2410, 2411, 2412, 2416, 2417,
2418, 2423, 2428, 2430, 2431, 2438, 2439, 2443, 2451, 2455, 2456,
2458, 2465, 2469, 2470, 2473, 2474, 2487, 2488, 2489, 2496, 2497,
2499, 2512, 2517, 2523, 2534, 2547, 2557, 2559, 2561, 2564, 2566,
2581, 2589, 2595, 2597, 2608, 2612, 2614, 2625, 2635, 2641, 2653,
2654, 2658, 2665, 2685, 2687, 2697, 2699, 2725, 2729, 2739, 2743,
2745, 2747, 2749, 2752, 2760, 2764, 2786, 2810, 2816, 2829
Soybean Varieties Canada–Harovinton–Large-Seeded and / or
Vegetable-Type 2662, 2663, 2669, 2672, 2677, 2685, 2695, 2701,
2702, 2708, 2711, 2712, 2715, 2717, 2726, 2727, 2730, 2734, 2746,
2759, 2760, 2768, 2771, 2772, 2808
Soybean Varieties Canada–Maple Arrow 2514, 2539, 2562, 2570,
2571, 2572, 2596, 2598, 2602, 2607, 2608, 2609, 2611, 2613, 2614,
2616, 2627, 2628, 2635, 2637, 2649, 2653, 2654, 2676, 2678, 2679,
2691, 2692, 2697, 2699, 2700, 2725, 2726, 2737, 2743, 2769, 2786,
2807, 2828
Soybean Varieties Canada–O.A.C. 111–Early Development 826,
827, 1138, 1203, 1338, 1464, 2769, 2791, 2838
Soybean Varieties Canada–O.A.C. 211–Early Development 1090,
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1092, 1203, 1216, 1284, 1314, 1338, 1384, 1391, 1438, 1464, 1516,
1518, 1523, 1581, 1582, 1587, 1632, 1652, 1653, 1654, 1696, 1726,
1750, 1790, 1812, 1828, 1836, 1849, 1880, 1882, 2008, 2045, 2085,
2095, 2098, 2146, 2147, 2246, 2455, 2487, 2512, 2527, 2614, 2642,
2698, 2699, 2725, 2749, 2753, 2762, 2763, 2769, 2785, 2791, 2838,
2839
Soybean Varieties Canada–O.A.C. No. 81–Early Development 573,
579, 771, 827, 962, 1138, 1203, 1438, 2045, 2770, 2838, 2839
Soybean Varieties Canada–Quebec No. 537–Early Development by
1914 575, 579, 594, 635, 638, 660, 680, 693, 827, 880, 1138, 1523
Soybean Varieties Canada–Quebec No. 92–Early Development 576,
579, 594, 635, 638, 660, 680, 693, 787, 793, 827, 880, 1138, 1203,
1338, 1464, 1523, 1598, 1750, 1812, 1879, 2840
Soybean Varieties Europe–Gelbe Riesen (“Yellow Giant” / Giant
Yellow)–Early Introduction 70, 82, 156, 178, 251, 252, 253, 260,
261, 286, 303, 431, 447, 515, 559, 632, 767, 788, 1136, 1454, 1457,
1491, 1733, 2044, 2065, 2095, 2097, 2246, 2651
Soybean Varieties USA–Acme–Early Introduction 255, 258, 270,
278, 283, 288, 289, 321, 327, 330, 335, 336, 337, 338, 340, 351,
354, 377, 378, 381, 384, 394, 429, 431, 461, 474, 478, 480, 512,
545, 611, 613, 618, 730, 742, 803, 989, 1095, 1120, 2095, 2097,
2194, 2229, 2273, 2278, 2315, 2352, 2375, 2489, 2512, 2526, 2557,
2588, 2651, 2653, 2654, 2725, 2737, 2743, 2749, 2815, 2829, 2839
Soybean Varieties USA–Agate–Large-Seeded and / or VegetableType 1651, 1660, 1692, 1736, 1737, 1792, 1801, 1820, 1825, 1832,
1833, 1834, 1879, 1908, 1940, 1952, 2045, 2061, 2095, 2097, 2102,
2109, 2114, 2143, 2145, 2156, 2179, 2246, 2269, 2285, 2448, 2455,
2512, 2552, 2624, 2642, 2671, 2682, 2749, 2765
Soybean Varieties USA–A.K.–Early Introduction 603, 741, 742,
846, 929, 937, 959, 982, 988, 997, 1007, 1009, 1012, 1019, 1027,
1039, 1069, 1072, 1115, 1155, 1188, 1198, 1212, 1233, 1237, 1271,
1286, 1382, 1383, 1393, 1420, 1421, 1426, 1438, 1456, 1463, 1474,
1475, 1476, 1478, 1506, 1534, 1542, 1599, 1609, 1617, 1709, 1726,
1765, 1907, 1927, 1964, 1971, 2039, 2085, 2097, 2103, 2112, 2114,
2115, 2117, 2125, 2126, 2129, 2133, 2159, 2246, 2415, 2448, 2479,
2486, 2487, 2537, 2605, 2614, 2650, 2652, 2681, 2739, 2799, 2830
Soybean Varieties USA–Aksarben–Early Introduction 982, 990,
1000, 1016, 1062, 1097, 1108, 1123, 1143, 1144, 1147, 1261, 1308,
1309, 1326, 1328, 1329, 1351, 1352, 1399, 1431, 1448, 1466, 1565,
1566, 1583, 1591, 1655, 1660, 1675, 1736, 1739, 1748, 1832, 1834,
2024, 2045, 2095, 2097, 2100, 2114, 2239, 2246, 2255, 2367, 2413,
2429, 2455, 2512, 2582, 2642, 2749
Soybean Varieties USA–American Coffee Berry–Early
Introduction. Renamed Ito-San by about 1902 14, 15, 22, 23, 41,
46, 62, 63, 66, 69, 77, 78, 95, 96, 98, 106, 107, 109, 111, 112, 125,
155, 161, 184, 600, 2045
Soybean Varieties USA–Amherst–Early Introduction 222, 224,
245, 246, 256, 269, 280, 289, 321, 327, 330, 337, 340, 394, 431,
459, 506, 511, 566, 600, 618, 661, 666, 680, 685, 703, 734, 740,
742, 833, 882, 884, 934, 1011, 1095, 1108, 1144, 1161, 1195, 1351,

1352, 1399, 1555, 1565, 2045, 2095, 2097, 2246, 2651, 2839
Soybean Varieties USA–Aoda–Large-Seeded and / or VegetableType 1689, 1692, 1736, 1784, 1785, 1786, 1792, 1801, 1817, 1832,
1833, 1834, 1870, 1873, 1874, 1905, 1908, 1921, 1922, 1928, 1942,
1981, 1986, 1987, 1988, 2004, 2009, 2037, 2045, 2056, 2073, 2082,
2095, 2097, 2102, 2105, 2114, 2143, 2145, 2152, 2179, 2246, 2252,
2387, 2405, 2415, 2448, 2455, 2461, 2505, 2506, 2509, 2512, 2597,
2624, 2642, 2682, 2749, 2768
Soybean Varieties USA–Arlington–Early Introduction 425, 431,
461, 506, 558, 559, 560, 594, 599, 603, 617, 618, 625, 638, 641,
660, 661, 675, 680, 731, 744, 748, 783, 786, 803, 870, 880, 882,
933, 939, 955, 956, 986, 989, 1011, 1012, 1019, 1075, 1084, 1095,
1097, 1102, 1108, 1123, 1143, 1151, 1161, 1166, 1168, 1198, 1213,
1245, 1251, 1258, 1308, 1309, 1326, 1329, 1351, 1352, 1399, 1506,
1555, 1565, 1566, 1583, 1584, 1660, 1748, 2024, 2095, 2097, 2114,
2133, 2246, 2512, 2537, 2642, 2736, 2839
Soybean Varieties USA–Asahi–Early Introduction 100, 102, 259,
414, 2839
Soybean Varieties USA–Auburn–Early Selection (1907) 429, 431,
433, 461, 493, 498, 502, 503, 527, 544, 551, 564, 581, 603, 613,
628, 659, 661, 666, 669, 675, 678, 680, 734, 788, 882, 918, 934,
1011, 1084, 1108, 1123, 1144, 1161, 1399, 1565, 1726, 1875, 1880,
2095, 2097, 2246, 2651, 2736, 2821, 2823, 2839
Soybean Varieties USA–Austin–Early Introduction 309, 312, 316,
324, 325, 355, 359, 360, 365, 379, 381, 384, 410, 429, 431, 445,
461, 463, 466, 475, 493, 499, 502, 506, 510, 527, 549, 557, 558,
564, 593, 603, 618, 663, 676, 680, 694, 704, 745, 757, 758, 788,
803, 841, 855, 858, 870, 872, 879, 880, 882, 918, 934, 1005, 1071,
1091, 1104, 1108, 1123, 1143, 1195, 1213, 1238, 1245, 1308, 1329,
1409, 1448, 1555, 1565, 1583, 1655, 1769, 2024, 2095, 2097, 2114,
2246, 2512, 2537, 2642
Soybean Varieties USA–Baird–Early Introduction 222, 225, 280,
303, 321, 352, 353, 355, 394, 431, 465, 472, 477, 497, 506, 528,
557, 558, 561, 562, 647, 652, 759, 803, 884, 1011, 1104, 1145,
1229, 1585, 2095, 2097, 2246, 2651, 2668, 2839
Soybean Varieties USA–Bakaziro / Bakajiro–Early Introduction.
Renamed Amherst by May 1907 120, 121, 129, 179, 187, 224, 685,
882, 2095, 2097, 2246, 2839
Soybean Varieties USA–Bansei–Large-Seeded and / or VegetableType 1429, 1440, 1547, 1549, 1550, 1552, 1556, 1569, 1590, 1593,
1659, 1660, 1665, 1672, 1684, 1686, 1692, 1704, 1721, 1736, 1746,
1747, 1749, 1754, 1755, 1762, 1770, 1773, 1781, 1784, 1785, 1792,
1801, 1812, 1817, 1820, 1826, 1828, 1832, 1833, 1834, 1837, 1839,
1842, 1843, 1847, 1848, 1856, 1858, 1859, 1860, 1862, 1870, 1874,
1894, 1904, 1905, 1906, 1908, 1921, 1923, 1925, 1926, 1928, 1940,
1942, 1945, 1952, 1956, 1967, 1970, 1981, 1982, 1986, 1987, 1988,
1990, 1997, 2001, 2004, 2009, 2011, 2019, 2020, 2037, 2045, 2049,
2056, 2062, 2070, 2073, 2091, 2095, 2097, 2101, 2102, 2105, 2110,
2114, 2143, 2145, 2149, 2152, 2154, 2166, 2179, 2214, 2237, 2246,
2250, 2278, 2283, 2284, 2290, 2321, 2373, 2405, 2406, 2408, 2429,
2432, 2434, 2437, 2455, 2466, 2472, 2485, 2495, 2512, 2513, 2555,
2597, 2624, 2642, 2682, 2690, 2707, 2749, 2767, 2820, 2821, 2822,
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2836, 2837
Soybean Varieties USA–Barchet–Early Introduction 270, 273, 327,
330, 334, 355, 429, 431, 461, 463, 466, 468, 469, 478, 489, 490,
495, 507, 512, 525, 554, 555, 557, 558, 585, 586, 588, 590, 591,
607, 609, 617, 618, 661, 673, 686, 717, 718, 719, 744, 747, 748,
799, 803, 811, 820, 877, 880, 882, 884, 890, 895, 933, 936, 956,
988, 989, 1026, 1032, 1033, 1049, 1071, 1073, 1078, 1080, 1083,
1091, 1095, 1113, 1123, 1143, 1147, 1151, 1152, 1192, 1196, 1238,
1242, 1255, 1302, 1308, 1329, 1337, 1399, 1431, 1469, 1565, 1583,
1592, 1625, 1656, 1660, 1673, 1713, 1736, 1832, 1834, 2024, 2095,
2097, 2102, 2167, 2246, 2429, 2512, 2537, 2636, 2642, 2790
Soybean Varieties USA–Best Green–Early Introduction. Renamed
Hope by 1910 101, 102, 113, 120, 129, 187, 222, 259, 345, 414,
685, 882, 2095, 2097, 2246
Soybean Varieties USA–Biloxi–Early Introduction 587, 588, 589,
590, 677, 686, 711, 748, 794, 795, 799, 803, 804, 805, 811, 812,
816, 820, 837, 858, 866, 877, 895, 899, 902, 903, 905, 906, 907,
914, 933, 936, 948, 955, 956, 960, 988, 989, 1016, 1018, 1030,
1049, 1052, 1053, 1071, 1078, 1079, 1080, 1091, 1103, 1113, 1116,
1120, 1123, 1129, 1142, 1143, 1144, 1147, 1150, 1151, 1152, 1180,
1182, 1184, 1191, 1192, 1196, 1199, 1207, 1222, 1225, 1229, 1230,
1238, 1239, 1240, 1242, 1243, 1245, 1255, 1260, 1266, 1268, 1269,
1282, 1288, 1289, 1292, 1294, 1299, 1300, 1301, 1302, 1325, 1329,
1337, 1342, 1347, 1350, 1362, 1364, 1365, 1366, 1370, 1381, 1398,
1399, 1405, 1411, 1417, 1428, 1431, 1437, 1441, 1442, 1443, 1456,
1469, 1471, 1487, 1489, 1495, 1505, 1507, 1527, 1534, 1539, 1543,
1555, 1565, 1566, 1580, 1583, 1584, 1585, 1586, 1601, 1602, 1603,
1604, 1605, 1609, 1613, 1614, 1625, 1626, 1645, 1648, 1649, 1660,
1663, 1672, 1678, 1687, 1688, 1690, 1694, 1706, 1713, 1718, 1722,
1726, 1727, 1732, 1736, 1737, 1751, 1752, 1753, 1757, 1771, 1772,
1794, 1809, 1810, 1812, 1816, 1819, 1825, 1832, 1834, 1837, 1854,
1880, 1891, 1897, 1898, 1918, 1919, 1929, 1938, 1953, 1966, 1971,
1993, 2014, 2016, 2038, 2042, 2052, 2054, 2071, 2078, 2080, 2090,
2095, 2097, 2100, 2102, 2109, 2113, 2114, 2120, 2121, 2127, 2128,
2133, 2156, 2157, 2158, 2165, 2178, 2180, 2182, 2187, 2196, 2219,
2221, 2222, 2230, 2232, 2239, 2243, 2245, 2246, 2253, 2257, 2259,
2260, 2269, 2275, 2281, 2285, 2287, 2288, 2304, 2319, 2323, 2324,
2329, 2334, 2336, 2338, 2341, 2342, 2343, 2344, 2346, 2349, 2355,
2357, 2366, 2367, 2413, 2427, 2429, 2441, 2459, 2477, 2491, 2511,
2512, 2521, 2531, 2537, 2552, 2556, 2583, 2584, 2591, 2599, 2636,
2642, 2651, 2655, 2681, 2688, 2694, 2713, 2753, 2757, 2804, 2833
Soybean Varieties USA–Black–Early Introduction. Renamed
Buckshot by May 1907 88, 89, 92, 221, 222, 299, 417, 424, 469,
542, 618, 730, 742, 1023, 1120, 2024, 2071, 2839
Soybean Varieties USA–Black Ebony–Early Introduction 807, 808,
898, 923, 1025, 1098, 1397, 1701, 2736
Soybean Varieties USA–Black Eyebrow–Early Introduction 508,
509, 586, 599, 607, 620, 644, 652, 675, 680, 686, 711, 728, 732,
738, 739, 768, 799, 801, 811, 820, 840, 843, 866, 870, 872, 880,
882, 890, 893, 895, 907, 908, 909, 912, 913, 915, 916, 918, 932,
933, 934, 936, 955, 956, 959, 976, 979, 982, 988, 989, 991, 998,
1002, 1011, 1012, 1013, 1016, 1029, 1032, 1033, 1035, 1038, 1039,
1042, 1048, 1054, 1059, 1060, 1061, 1062, 1066, 1067, 1069, 1072,
1075, 1084, 1095, 1108, 1114, 1123, 1126, 1133, 1143, 1144, 1147,

1149, 1150, 1151, 1152, 1157, 1160, 1161, 1173, 1181, 1183, 1185,
1193, 1198, 1206, 1211, 1213, 1214, 1215, 1216, 1217, 1219, 1229,
1230, 1231, 1232, 1236, 1238, 1245, 1254, 1261, 1302, 1309, 1320,
1326, 1329, 1330, 1338, 1342, 1351, 1352, 1368, 1375, 1378, 1381,
1399, 1406, 1407, 1419, 1420, 1421, 1424, 1438, 1448, 1456, 1463,
1464, 1466, 1469, 1474, 1475, 1477, 1499, 1506, 1508, 1534, 1555,
1565, 1566, 1586, 1591, 1598, 1599, 1609, 1660, 1684, 1716, 1726,
1730, 1731, 1736, 1748, 1778, 1828, 1832, 1834, 1838, 1841, 1971,
1972, 1974, 1979, 2045, 2064, 2066, 2071, 2095, 2097, 2114, 2117,
2129, 2133, 2159, 2246, 2455, 2512, 2537, 2642, 2670, 2736, 2749
Soybean Varieties USA–Black Round–Early Introduction 119, 120,
187, 685, 2736
Soybean Varieties USA–Brindle–Early Introduction 321, 341, 429,
431, 506, 680, 884, 2095, 2097, 2246, 2651, 2736
Soybean Varieties USA–Brooks–Early Introduction 321, 324, 342,
429, 431, 499, 506, 788, 1114, 1308, 1399, 1565, 2024, 2095, 2097,
2246, 2651, 2839
Soybean Varieties USA–Brown–Early Introduction 84, 296, 299,
417, 431, 473, 488, 542, 543, 579, 603, 613, 618, 632, 639, 680,
730, 767, 770, 771, 800, 827, 880, 882, 962, 1120, 1138, 1203,
1329, 1338, 1464, 1467, 1469, 1478, 1565, 1750
Soybean Varieties USA–Brownie–Early Introduction 222, 226, 245,
256, 258, 269, 280, 285, 303, 352, 353, 375, 406, 431, 465, 472,
475, 497, 528, 559, 561, 562, 564, 647, 680, 742, 880, 884, 1169,
1195, 1229, 1340, 1395, 1427, 1946, 2095, 2097, 2246, 2640, 2651
Soybean Varieties USA–Buckshot–Early Introduction 89, 222, 227,
245, 256, 266, 280, 295, 303, 307, 361, 365, 394, 395, 396, 398,
399, 409, 410, 420, 421, 429, 431, 432, 475, 484, 487, 506, 521,
566, 579, 618, 648, 663, 685, 694, 744, 745, 757, 758, 788, 827,
845, 879, 882, 884, 934, 1008, 1118, 1136, 1138, 1147, 1195, 1302,
1342, 1399, 1565, 2095, 2097, 2098, 2246, 2651, 2736, 2795, 2839
Soybean Varieties USA–Butterball–Early Introduction 222, 228,
303, 307, 394, 429, 431, 432, 475, 506, 788, 884, 1118, 1136, 1147,
1195, 1342, 2095, 2097, 2246, 2651, 2736, 2839
Soybean Varieties USA–Chame–Large-Seeded and / or VegetableType 1429, 1557, 1569, 1660, 1692, 1736, 1792, 1801, 1832, 1834,
1837, 1908, 2095, 2097, 2102, 2114, 2246, 2651, 2768, 2836
Soybean Varieties USA–Chernie–Early Introduction 394, 407, 429,
431, 459, 487, 503, 506, 521, 535, 561, 562, 579, 600, 603, 661,
680, 788, 827, 934, 1095, 1108, 1123, 1135, 1138, 1145, 1195,
1213, 1229, 1230, 1329, 1399, 1565, 1660, 1726, 1736, 1832, 1834,
2045, 2095, 2097, 2114, 2651, 2736
Soybean Varieties USA–Cherokee–Large-Seeded and / or
Vegetable-Type 1829, 1837, 1908, 1937, 1942, 2009, 2026, 2052,
2067, 2068, 2095, 2097, 2102, 2114, 2246, 2253, 2512, 2546, 2624,
2636, 2642, 2768
Soybean Varieties USA–Chestnut–Early Selection (1907) 321, 343,
429, 431, 493, 506, 661, 666, 680, 703, 723, 734, 740, 742, 749,
764, 784, 788, 833, 840, 841, 858, 879, 880, 893, 913, 915, 924,

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 1445
979, 982, 988, 1015, 1016, 1044, 1066, 1095, 1108, 1114, 1123,
1143, 1147, 1157, 1206, 1213, 1214, 1238, 1246, 1261, 1308, 1329,
1342, 1351, 1352, 1381, 1399, 1456, 1463, 1464, 1466, 1498, 1565,
1586, 1598, 1660, 1684, 1736, 1748, 1769, 1832, 1834, 1974, 2024,
2045, 2095, 2097, 2104, 2114, 2133, 2151, 2246, 2415, 2455, 2512,
2537, 2642, 2749, 2753
Soybean Varieties USA–Chiquita–Early Introduction 558, 599, 629,
675, 686, 799, 866, 869, 870, 882, 895, 907, 988, 989, 1071, 1083,
1091, 1108, 1123, 1133, 1142, 1143, 1144, 1146, 1147, 1150, 1151,
1152, 1213, 1238, 1302, 1308, 1312, 1329, 1342, 1350, 1379, 1399,
1405, 1417, 1445, 1448, 1456, 1469, 1517, 1519, 1529, 1534, 1539,
1542, 1543, 1555, 1565, 1566, 1583, 1584, 1609, 1619, 1621, 1625,
1660, 1699, 1713, 1727, 1736, 1832, 1834, 2024, 2071, 2095, 2097,
2114, 2133, 2246, 2634, 2651, 2790
Soybean Varieties USA–Chusei–Large-Seeded and / or VegetableType 1548, 1549, 1550, 1552, 1569, 1659, 1660, 1692, 1704, 1736,
1792, 1801, 1817, 1820, 1832, 1834, 1908, 1928, 1940, 1952, 2000,
2024, 2045, 2095, 2097, 2102, 2114, 2246, 2415, 2455, 2512, 2622,
2624, 2642, 2682, 2749, 2751, 2836
Soybean Varieties USA–Claud–Early Introduction 565, 567, 652,
2736
Soybean Varieties USA–Cloud–Early Introduction 269, 274, 285,
314, 333, 337, 340, 394, 406, 429, 431, 459, 461, 466, 502, 506,
527, 594, 600, 618, 625, 636, 638, 660, 661, 666, 680, 720, 730,
731, 734, 759, 789, 802, 841, 880, 884, 904, 939, 1011, 1095, 1144,
1145, 1161, 1399, 1413, 1430, 1555, 1565, 2045, 2095, 2097, 2246,
2415, 2455, 2512, 2537, 2642, 2736, 2749, 2839
Soybean Varieties USA–Columbia / Columbian–Early Introduction
431, 434, 506, 680, 880, 986, 988, 996, 1016, 1123, 1147, 1251,
1309, 1310, 1326, 1329, 1342, 1347, 1351, 1352, 1396, 1399, 1419,
1445, 1448, 1463, 1529, 1542, 1565, 1584, 1619, 1621, 1660, 1684,
1736, 1748, 1832, 1834, 1972, 2095, 2097, 2114, 2133, 2246, 2415,
2455, 2511, 2512, 2537, 2545, 2642, 2655, 2749, 2839
Soybean Varieties USA–Delsoy–Large-Seeded and / or VegetableType 1911, 1931, 1937, 2009, 2095, 2097, 2102, 2114, 2246, 2512,
2624, 2636, 2642, 2685, 2686, 2742, 2768
Soybean Varieties USA–Disoy–Large-Seeded and / or VegetableType 2382, 2383, 2386, 2388, 2392, 2393, 2395, 2403, 2419, 2433,
2439, 2455, 2480, 2482, 2483, 2484, 2489, 2510, 2512, 2513, 2551,
2555, 2567, 2597, 2600, 2618, 2624, 2654, 2689, 2696, 2756, 2760,
2761, 2768, 2778, 2787
Soybean Varieties USA–Duggar–Early Introduction 314, 317, 321,
461, 466, 493, 502, 525, 527, 1213, 2095, 2097, 2246, 2651, 2753
Soybean Varieties USA–Dunfield–Early Introduction 1000, 1001,
1062, 1097, 1108, 1123, 1166, 1167, 1185, 1302, 1303, 1306, 1308,
1309, 1313, 1315, 1323, 1326, 1329, 1330, 1351, 1352, 1355, 1356,
1358, 1360, 1371, 1374, 1376, 1381, 1385, 1386, 1389, 1393, 1400,
1406, 1407, 1415, 1420, 1421, 1424, 1426, 1434, 1445, 1446, 1462,
1463, 1465, 1466, 1474, 1475, 1484, 1493, 1494, 1502, 1503, 1508,
1509, 1513, 1520, 1529, 1534, 1541, 1565, 1566, 1575, 1583, 1584,
1586, 1591, 1598, 1606, 1608, 1609, 1610, 1615, 1619, 1621, 1632,

1638, 1647, 1655, 1659, 1660, 1672, 1679, 1684, 1694, 1696, 1698,
1699, 1700, 1702, 1713, 1717, 1719, 1729, 1736, 1748, 1763, 1765,
1777, 1811, 1814, 1820, 1823, 1826, 1830, 1832, 1834, 1845, 1863,
1871, 1873, 1877, 1879, 1880, 1881, 1883, 1890, 1892, 1893, 1901,
1914, 1916, 1924, 1932, 1933, 1939, 1954, 1957, 1960, 1965, 1968,
1971, 1977, 1984, 1989, 1995, 1999, 2005, 2006, 2010, 2018, 2019,
2024, 2025, 2033, 2034, 2035, 2039, 2041, 2044, 2046, 2047, 2063,
2071, 2075, 2076, 2077, 2092, 2093, 2094, 2095, 2096, 2097, 2102,
2107, 2108, 2114, 2121, 2123, 2126, 2129, 2133, 2134, 2136, 2137,
2145, 2155, 2159, 2161, 2162, 2167, 2171, 2173, 2176, 2199, 2208,
2225, 2232, 2233, 2236, 2240, 2246, 2253, 2254, 2274, 2309, 2320,
2322, 2415, 2445, 2446, 2455, 2479, 2481, 2510, 2512, 2524, 2537,
2568, 2569, 2585, 2586, 2605, 2636, 2642, 2681, 2707, 2749, 2757,
2775, 2776, 2821
Soybean Varieties USA–Early Black–Early Introduction. Renamed
Buckshot by May 1907 114, 116, 120, 128, 129, 134, 150, 157, 171,
179, 181, 196, 197, 211, 218, 222, 227, 242, 266, 280, 282, 299,
396, 431, 481, 494, 556, 600, 648, 680, 685, 742, 744, 748, 800,
801, 815, 882, 888, 912, 916, 918, 919, 946, 947, 994, 1038, 1048,
1069, 1170, 1245, 1369, 1399, 1565, 1632, 1731, 1750, 2045, 2095,
2097, 2246, 2736, 2795
Soybean Varieties USA–Early Brown–Early Introduction 132, 133,
152, 157, 159, 171, 181, 206, 216, 218, 259, 265, 266, 280, 282,
295, 309, 319, 352, 353, 380, 388, 396, 414, 429, 431, 467, 475,
503, 524, 529, 540, 551, 564, 577, 600, 615, 633, 634, 669, 670,
678, 680, 684, 694, 721, 749, 788, 799, 811, 830, 831, 841, 846,
847, 852, 854, 864, 865, 874, 880, 886, 888, 894, 912, 916, 918,
923, 925, 929, 933, 934, 955, 956, 959, 960, 964, 968, 976, 979,
983, 988, 992, 1002, 1005, 1007, 1011, 1014, 1016, 1025, 1029,
1046, 1069, 1071, 1090, 1091, 1098, 1100, 1108, 1133, 1143, 1147,
1150, 1151, 1182, 1188, 1206, 1217, 1231, 1236, 1237, 1238, 1254,
1272, 1329, 1338, 1368, 1369, 1372, 1399, 1438, 1463, 1466, 1479,
1513, 1523, 1565, 1566, 1584, 1599, 1696, 1726, 1948, 1958, 2045,
2064, 2095, 2097, 2098, 2114, 2129, 2139, 2159, 2246, 2320, 2361,
2651, 2670, 2835
Soybean Varieties USA–Early Dwarf–Early Introduction 81, 83, 85,
93, 2002
Soybean Varieties USA–Early Dwarf Green–Early Introduction
539, 542, 770, 870, 882
Soybean Varieties USA–Early Green–Early Introduction 140, 141,
164, 170, 171, 190, 197, 212, 222, 242, 262, 266, 272, 286, 297,
380, 449, 451, 483, 484, 491, 498, 506, 517, 518, 640, 697, 698,
768, 799, 801, 832, 869, 885, 888, 897, 957, 976, 1002, 1111, 1189,
1190, 1329, 1399, 1565, 1586, 1736, 1828, 1838, 2078, 2095, 2097,
2114, 2246, 2513, 2541
Soybean Varieties USA–Early White–Early Introduction. Renamed
Ito-San by about 1902 21, 22, 28, 29, 32, 38, 52, 61, 67, 69, 75,
79, 88, 116, 138, 150, 221, 222, 380, 431, 532, 586, 742, 799, 883,
2095, 2097, 2246, 2490, 2512, 2839
Soybean Varieties USA–Early Yellow–Early Introduction. Renamed
Ito San by about 1902 86, 87, 102, 115, 117, 128, 139, 144, 145,
153, 161, 162, 171, 175, 176, 177, 181, 184, 185, 188, 204, 213,
222, 259, 302, 375, 376, 380, 414, 431, 450, 459, 460, 487, 488,
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506, 513, 521, 522, 529, 540, 543, 559, 579, 580, 586, 600, 639,
705, 742, 749, 761, 771, 789, 799, 801, 827, 915, 944, 978, 982,
1014, 1090, 1098, 1138, 1157, 1188, 1203, 1234, 1274, 1329, 1338,
1357, 1368, 1422, 1464, 1466, 1523, 1565, 1697, 1726, 1736, 1852,
2045, 2060, 2095, 2097, 2114, 2246, 2487, 2500, 2725, 2769, 2791,
2795

919, 930, 932, 934, 959, 982, 988, 992, 1016, 1039, 1048, 1062,
1071, 1104, 1108, 1123, 1137, 1143, 1144, 1147, 1149, 1157, 1158,
1161, 1173, 1206, 1213, 1217, 1238, 1261, 1302, 1309, 1326, 1329,
1351, 1352, 1381, 1399, 1430, 1448, 1456, 1463, 1464, 1466, 1565,
1591, 1660, 1736, 1748, 1832, 1834, 2045, 2095, 2097, 2114, 2117,
2246, 2455, 2512, 2537, 2642, 2749

Soybean Varieties USA–Easycook / Easy Cook–Early Introduction.
Large-Seeded and/or Vegetable-Type 819, 822, 866, 868, 895, 936,
952, 963, 988, 1010, 1021, 1044, 1045, 1050, 1057, 1067, 1071,
1091, 1123, 1134, 1140, 1146, 1147, 1150, 1161, 1183, 1230, 1245,
1308, 1318, 1329, 1399, 1403, 1412, 1525, 1538, 1565, 1583, 1584,
1605, 1606, 1613, 1620, 1625, 1632, 1658, 1659, 1660, 1684, 1692,
1704, 1713, 1736, 1775, 1801, 1808, 1817, 1832, 1834, 1837, 1864,
1869, 1870, 1884, 1886, 1905, 1908, 1910, 1912, 1928, 1971, 1976,
1979, 1986, 1993, 1994, 2024, 2045, 2056, 2063, 2071, 2078, 2083,
2095, 2097, 2102, 2114, 2121, 2133, 2164, 2178, 2220, 2238, 2246,
2278, 2512, 2537, 2577, 2579, 2636, 2642, 2682, 2768, 2804, 2836

Soybean Varieties USA–Emerald–Large-Seeded and / or VegetableType 2505, 2506, 2507, 2509, 2560, 2597, 2654, 2689, 2696, 2756,
2760, 2761, 2768

Soybean Varieties USA–Ebony–Early Introduction 222, 229, 256,
257, 258, 269, 280, 285, 307, 321, 327, 330, 333, 355, 429, 431,
461, 475, 494, 499, 506, 507, 511, 550, 551, 557, 558, 561, 562,
563, 567, 585, 594, 625, 636, 638, 652, 660, 666, 668, 678, 680,
684, 703, 704, 720, 731, 732, 734, 737, 740, 742, 744, 748, 759,
784, 795, 803, 833, 840, 841, 855, 858, 879, 880, 884, 892, 893,
912, 915, 918, 930, 939, 976, 979, 982, 988, 989, 992, 997, 1005,
1011, 1012, 1016, 1038, 1048, 1067, 1069, 1072, 1104, 1108, 1115,
1123, 1128, 1143, 1144, 1145, 1147, 1151, 1157, 1161, 1188, 1192,
1195, 1196, 1217, 1219, 1229, 1230, 1237, 1238, 1242, 1264, 1267,
1269, 1272, 1286, 1302, 1308, 1309, 1317, 1326, 1329, 1342, 1351,
1352, 1356, 1381, 1393, 1397, 1399, 1407, 1411, 1419, 1421, 1422,
1424, 1430, 1443, 1448, 1455, 1463, 1474, 1475, 1476, 1520, 1534,
1540, 1565, 1566, 1583, 1586, 1594, 1598, 1609, 1659, 1660, 1684,
1701, 1726, 1736, 1748, 1765, 1832, 1834, 1947, 1971, 2024, 2045,
2095, 2097, 2102, 2114, 2133, 2246, 2293, 2415, 2455, 2486, 2512,
2537, 2642, 2736, 2749

Soybean Varieties USA–Emperor–Large-Seeded and / or VegetableType 1720, 1721, 1746, 1747, 1755, 1770, 1801, 1817, 1832, 1833,
1837, 1839, 1842, 1843, 1850, 1858, 1868, 1874, 1905, 1908, 1921,
1928, 1967, 2011, 2037, 2056, 2073, 2095, 2097, 2102, 2105, 2114,
2121, 2166, 2178, 2237, 2246, 2278, 2415, 2455, 2512, 2624, 2642,
2643, 2667, 2673, 2682, 2749
Soybean Varieties USA–Etum or Eatum–Large-Seeded and / or
Vegetable-Type 1795, 1801, 1820, 1832, 1834, 1850, 1905, 1908,
1940, 1952, 1978, 1986, 2056, 2073, 2087, 2095, 2097, 2098, 2102,
2114, 2246, 2252, 2455, 2512, 2624, 2642, 2682, 2749, 2765, 2816
Soybean Varieties USA–Extra Early Black–Early Introduction.
Synonym: Buckshot (Ball 1907) 122, 128, 142, 156, 192, 196, 222,
227, 242, 416, 431, 788, 1135, 1136, 2095, 2097, 2246, 2736
Soybean Varieties USA–Extra Early Dwarf–Early Introduction 45,
46, 76, 95, 96, 97, 102, 111, 112, 161, 184, 2839
Soybean Varieties USA–Fairchild–Early Introduction 431, 436,
475, 506, 561, 562, 680, 1145, 1229, 1399, 1410, 1565, 2095, 2097,
2246, 2651, 2736, 2839
Soybean Varieties USA–Farnham–Early Introduction 392, 394, 429,
431, 704, 2095, 2097, 2246, 2651

Soybean Varieties USA–Eda–Early Introduction 222, 230, 245, 280,
394, 396, 429, 431, 432, 506, 566, 884, 1118, 1195, 1342, 1399,
1565, 2095, 2097, 2246, 2651, 2736, 2820

Soybean Varieties USA–Flat Black–Early Introduction. Renamed
Flat King by May 1907 169, 171, 231, 259, 414, 2095, 2097, 2246,
2736

Soybean Varieties USA–Eda Mame–Early Introduction. Renamed
Ito San by 1910 1, 2, 7, 9, 16, 17, 27, 28, 30, 34, 38, 42, 65, 88, 116,
431, 1719, 2095, 2097, 2246, 2751, 2792, 2839

Soybean Varieties USA–Flat King–Early Introduction 222, 231,
256, 257, 258, 269, 280, 285, 289, 321, 324, 327, 330, 355, 394,
396, 429, 431, 461, 466, 475, 506, 680, 742, 803, 880, 884, 918,
939, 1195, 1213, 2095, 2097, 2246, 2651, 2736

Soybean Varieties USA–Edna–Early Introduction 461, 462, 567,
636, 652, 720, 759, 841, 939, 1011, 1104, 1213, 1585, 2095, 2097,
2651, 2736
Soybean Varieties USA–Edsoy–Large-Seeded and / or VegetableType 1875, 1880, 1908, 1911, 1937, 1938, 1982, 2004, 2095, 2097,
2102, 2114, 2246
Soybean Varieties USA–Edward–Early Introduction 277, 278, 283,
288, 289, 423, 429, 431, 478, 557, 558, 680, 704, 730, 744, 748,
785, 790, 795, 803, 880, 1120, 1399, 1507, 1565, 2095, 2097, 2246,
2651
Soybean Varieties USA–Elton–Early Introduction 429, 431, 435,
478, 498, 514, 536, 680, 734, 788, 799, 811, 841, 909, 915, 918,

Soybean Varieties USA–Flava–Early Selection (1907) 429, 431,
437, 2095, 2097, 2246, 2651
Soybean Varieties USA–Fuji–Large-Seeded and / or VegetableType 1558, 1569, 1631, 1660, 1684, 1686, 1692, 1721, 1724, 1736,
1770, 1792, 1801, 1817, 1820, 1832, 1833, 1834, 1850, 1908, 1928,
1940, 1952, 1956, 1990, 2009, 2070, 2105, 2114, 2166, 2237, 2246,
2250, 2278, 2455, 2512, 2513, 2555, 2624, 2642, 2682, 2749, 2836,
2837
Soybean Varieties USA–Funk Delicious–Large-Seeded and / or
Vegetable-Type 1629, 1631, 1635, 1642, 1684, 1686, 1692, 1711,
1721, 1724, 1736, 1755, 1801, 1817, 1832, 1833, 1834, 1837, 1870,
1904, 1905, 1908, 1926, 1928, 1952, 1967, 1981, 1986, 2009, 2022,
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2037, 2045, 2056, 2070, 2091, 2095, 2097, 2102, 2105, 2114, 2143,
2145, 2166, 2237, 2246, 2278, 2415, 2455, 2512, 2513, 2590, 2642,
2682, 2749, 2768
Soybean Varieties USA–Gardensoy–Large-Seeded and / or
Vegetable-Type 2777, 2778, 2780, 2787, 2794, 2796, 2800, 2801,
2813, 2814, 2816, 2819, 2827
Soybean Varieties USA–German Coffee Berry–Early Introduction.
Renamed Ito-San by about 1902 5, 6, 20, 35, 36, 44, 55, 56, 57, 64,
71, 72, 74, 91, 99, 108, 109, 110, 167, 792, 1107, 2095, 2097, 2246,
2744
Soybean Varieties USA–Giant Green–Large-Seeded and / or
Vegetable-Type 1630, 1631, 1633, 1642, 1684, 1721, 1755, 1761,
1770, 1801, 1817, 1820, 1828, 1834, 1835, 1839, 1842, 1843, 1850,
1858, 1867, 1899, 1904, 1905, 1908, 1911, 1917, 1921, 1928, 1934,
1940, 1941, 1942, 1945, 1952, 1956, 1959, 1978, 1982, 1986, 2000,
2001, 2004, 2011, 2027, 2032, 2037, 2049, 2056, 2073, 2095, 2097,
2102, 2105, 2154, 2166, 2167, 2237, 2246, 2278, 2283, 2284, 2406,
2448, 2455, 2486, 2512, 2555, 2563, 2620, 2642, 2682, 2749, 2768
Soybean Varieties USA–Goku–Large-Seeded and / or VegetableType 1559, 1569, 1660, 1692, 1736, 1792, 1801, 1817, 1832, 1834,
1908, 2095, 2097, 2114, 2246, 2448, 2455, 2512, 2624, 2682, 2749,
2836
Soybean Varieties USA–Gosha–Early Introduction. Renamed
Manhattan by May 1907 120, 123, 179, 187, 196, 882, 2095, 2097,
2246
Soybean Varieties USA–Grande–Large-Seeded and / or VegetableType 2515, 2516, 2520, 2528, 2536, 2597, 2654, 2689, 2696, 2726,
2760, 2761, 2768
Soybean Varieties USA–Green and Black–Large-Seeded and / or
Vegetable-Type 1796, 1801, 1908, 2095, 2097, 2246, 2415, 2455,
2512, 2624, 2642, 2682, 2749, 2765
Soybean Varieties USA–Green–Early Introduction 154, 171, 173,
222, 247, 266, 269, 415, 417, 469, 494, 680, 880, 976, 1329, 1399,
1438, 1506, 1565, 2045, 2071, 2625, 2839
Soybean Varieties USA–Green Medium–Early Introduction.
Renamed Guelph by May 1907 120, 124, 129, 187, 685, 882
Soybean Varieties USA–Green Samarow–Early Introduction.
Renamed Samarow in 1907 18, 19, 70, 90, 142, 152, 159, 171, 178,
222, 242, 254, 259, 286, 380, 414, 431, 559, 632, 788, 2095, 2097,
2246
Soybean Varieties USA–Guelph–Early Introduction 222, 232, 245,
246, 256, 257, 258, 269, 280, 285, 295, 327, 330, 337, 340, 361,
365, 367, 368, 371, 379, 380, 395, 396, 398, 399, 406, 410, 412,
420, 421, 429, 430, 431, 432, 445, 465, 482, 484, 497, 498, 506,
510, 511, 527, 561, 562, 566, 567, 577, 585, 586, 603, 607, 618,
620, 636, 652, 661, 663, 680, 683, 685, 686, 694, 703, 704, 732,
745, 757, 758, 759, 763, 788, 799, 810, 820, 841, 847, 858, 880,
882, 884, 890, 932, 934, 1002, 1011, 1014, 1018, 1032, 1033, 1071,
1073, 1091, 1095, 1100, 1118, 1133, 1138, 1142, 1145, 1147, 1148,

1150, 1151, 1152, 1161, 1195, 1213, 1217, 1229, 1230, 1307, 1329,
1342, 1351, 1352, 1399, 1459, 1565, 1599, 1655, 1684, 1736, 1748,
1950, 2095, 2097, 2098, 2114, 2246, 2415, 2455, 2512, 2537, 2642,
2736, 2749
Soybean Varieties USA–Habaro–Early Introduction. Also spelled
“Habara” in Canada 321, 322, 394, 431, 459, 487, 493, 521, 579,
600, 666, 680, 704, 734, 742, 789, 826, 827, 915, 962, 982, 1011,
1092, 1108, 1123, 1138, 1143, 1144, 1145, 1147, 1157, 1161, 1203,
1206, 1284, 1302, 1308, 1313, 1329, 1338, 1351, 1352, 1381, 1391,
1399, 1456, 1463, 1464, 1466, 1498, 1509, 1514, 1565, 1582, 1583,
1591, 1598, 1655, 1660, 1677, 1736, 1750, 1768, 1784, 1826, 1828,
1832, 1834, 1879, 1880, 1882, 1999, 2006, 2024, 2033, 2045, 2094,
2095, 2097, 2102, 2114, 2123, 2126, 2133, 2145, 2185, 2213, 2216,
2246, 2445, 2446, 2455, 2503, 2512, 2537, 2642, 2698, 2725, 2749,
2753, 2769
Soybean Varieties USA–Haberlandt–Early Introduction 222, 233,
254, 258, 269, 280, 285, 289, 294, 295, 309, 310, 312, 313, 314,
321, 325, 326, 327, 329, 330, 332, 333, 338, 351, 354, 359, 360,
365, 367, 368, 377, 381, 382, 384, 390, 393, 397, 400, 402, 406,
410, 429, 431, 452, 461, 463, 466, 475, 482, 499, 506, 511, 512,
523, 525, 527, 545, 557, 558, 561, 562, 563, 566, 585, 586, 600,
607, 611, 613, 614, 617, 618, 621, 626, 627, 630, 645, 646, 661,
663, 667, 673, 675, 680, 684, 686, 694, 701, 703, 704, 714, 715,
717, 719, 720, 724, 727, 730, 732, 740, 742, 745, 752, 757, 758,
777, 784, 786, 788, 789, 795, 799, 803, 814, 820, 833, 835, 841,
844, 858, 866, 869, 870, 872, 880, 882, 884, 890, 894, 904, 907,
909, 918, 919, 932, 934, 936, 939, 943, 953, 959, 967, 976, 979,
983, 986, 988, 989, 1002, 1008, 1011, 1012, 1016, 1019, 1032,
1039, 1040, 1053, 1063, 1067, 1069, 1070, 1071, 1075, 1078, 1083,
1084, 1091, 1095, 1100, 1101, 1104, 1106, 1108, 1110, 1114, 1115,
1120, 1123, 1128, 1134, 1143, 1144, 1145, 1146, 1147, 1149, 1150,
1151, 1155, 1159, 1166, 1168, 1174, 1180, 1193, 1194, 1195, 1198,
1212, 1213, 1219, 1229, 1230, 1238, 1245, 1260, 1271, 1278, 1281,
1283, 1289, 1296, 1302, 1307, 1308, 1309, 1326, 1329, 1341, 1342,
1347, 1351, 1352, 1381, 1399, 1404, 1411, 1417, 1427, 1448, 1459,
1463, 1474, 1475, 1478, 1506, 1527, 1529, 1534, 1542, 1565, 1566,
1583, 1584, 1586, 1599, 1605, 1606, 1609, 1619, 1621, 1646, 1655,
1658, 1660, 1684, 1692, 1704, 1709, 1716, 1727, 1734, 1736, 1738,
1748, 1813, 1832, 1834, 1846, 1866, 1873, 1948, 1971, 1979, 2012,
2024, 2045, 2059, 2063, 2066, 2071, 2072, 2075, 2078, 2080, 2081,
2095, 2097, 2098, 2102, 2114, 2121, 2133, 2137, 2145, 2164, 2177,
2178, 2213, 2238, 2246, 2481, 2489, 2510, 2511, 2512, 2537, 2568,
2569, 2583, 2592, 2605, 2621, 2636, 2642, 2681, 2707, 2817, 2820,
2832, 2839
Soybean Varieties USA–Hahto–Early Introduction. Large-Seeded
and / or Vegetable-Type 798, 799, 822, 834, 835, 848, 849, 851,
857, 858, 863, 866, 867, 868, 890, 895, 907, 911, 933, 936, 952,
955, 956, 963, 969, 971, 972, 986, 988, 996, 1008, 1012, 1016,
1019, 1021, 1028, 1032, 1033, 1037, 1041, 1044, 1052, 1054, 1057,
1059, 1060, 1071, 1078, 1083, 1091, 1100, 1106, 1123, 1140, 1141,
1142, 1146, 1147, 1150, 1151, 1152, 1159, 1164, 1180, 1183, 1205,
1230, 1238, 1241, 1243, 1245, 1308, 1329, 1342, 1399, 1403, 1412,
1445, 1448, 1489, 1529, 1533, 1538, 1565, 1583, 1584, 1592, 1619,
1621, 1625, 1632, 1658, 1659, 1660, 1692, 1704, 1713, 1736, 1769,
1775, 1787, 1801, 1807, 1832, 1834, 1855, 1864, 1868, 1873, 1874,
1908, 1910, 1912, 1941, 1976, 1979, 1980, 2009, 2024, 2045, 2073,
2078, 2083, 2095, 2097, 2102, 2114, 2133, 2165, 2167, 2178, 2246,
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2252, 2415, 2455, 2477, 2506, 2509, 2512, 2537, 2577, 2579, 2597,
2636, 2642, 2671, 2682, 2703, 2765, 2767, 2821, 2836, 2839
Soybean Varieties USA–Hakote–Large-Seeded and / or VegetableType 1560, 1569, 1660, 1692, 1736, 1792, 1801, 1817, 1820, 1828,
1832, 1834, 1850, 1908, 1940, 2095, 2097, 2102, 2114, 2246, 2455,
2512, 2624, 2642, 2749, 2821, 2836
Soybean Varieties USA–Hamilton–Early Introduction 1126, 1128,
1130, 1143, 1144, 1147, 1149, 1161, 1181, 1211, 1217, 1278, 1308,
1309, 1326, 1329, 1342, 1351, 1352, 1381, 1399, 1448, 1474, 1565,
1566, 1583, 1586, 1684, 1748, 1769, 2024, 2095, 2097, 2098, 2114,
2133, 2192, 2246, 2640, 2651, 2685
Soybean Varieties USA–Hankow–Early Introduction 179, 180, 218,
219, 220, 222, 266, 280, 282, 358, 362, 396, 431, 446, 448, 468,
918, 2095, 2097, 2246, 2651, 2661, 2736
Soybean Varieties USA–Hansen–Early Introduction 395, 398, 399,
408, 420, 421, 431, 566, 2095, 2097, 2246, 2651, 2839

841, 842, 846, 847, 852, 854, 855, 858, 865, 870, 879, 880, 884,
890, 894, 895, 907, 909, 916, 918, 919, 922, 923, 925, 928, 929,
934, 944, 951, 959, 968, 973, 977, 978, 979, 982, 983, 988, 989,
992, 997, 998, 1002, 1003, 1005, 1011, 1012, 1016, 1017, 1019,
1025, 1027, 1029, 1032, 1033, 1038, 1043, 1048, 1053, 1061, 1063,
1069, 1070, 1071, 1073, 1075, 1081, 1084, 1088, 1093, 1095, 1097,
1098, 1101, 1105, 1108, 1109, 1143, 1147, 1149, 1150, 1151, 1156,
1158, 1161, 1188, 1195, 1196, 1197, 1213, 1214, 1215, 1217, 1229,
1238, 1329, 1338, 1356, 1358, 1390, 1399, 1411, 1431, 1446, 1448,
1456, 1527, 1542, 1565, 1584, 1585, 1598, 1599, 1627, 1660, 1713,
1726, 1736, 1832, 1834, 1948, 1958, 1961, 2071, 2095, 2097, 2098,
2100, 2114, 2133, 2163, 2178, 2239, 2325, 2337, 2361, 2413, 2429,
2498, 2512, 2537, 2636, 2642, 2656, 2820, 2821, 2835, 2839
Soybean Varieties USA–Hongkong / Hong Kong–Early
Introduction 321, 344, 431, 475, 740, 742, 833, 986, 996, 1012,
1108, 1308, 1309, 1326, 1329, 1351, 1352, 1399, 1419, 1534, 1542,
1565, 1609, 1660, 1684, 1736, 1748, 1832, 1834, 1907, 2024, 2039,
2089, 2095, 2097, 2102, 2110, 2114, 2133, 2145, 2160, 2246, 2415,
2455, 2512, 2537, 2642, 2736, 2749, 2829

Soybean Varieties USA–Higan–Large-Seeded and / or VegetableType 1561, 1569, 1619, 1631, 1639, 1642, 1658, 1659, 1660, 1662,
1668, 1684, 1692, 1705, 1721, 1728, 1736, 1746, 1747, 1770, 1792,
1801, 1817, 1832, 1833, 1834, 1837, 1842, 1843, 1847, 1848, 1874,
1894, 1905, 1908, 1921, 1928, 1986, 2037, 2045, 2056, 2079, 2091,
2095, 2097, 2102, 2105, 2114, 2166, 2237, 2246, 2278, 2415, 2455,
2512, 2513, 2581, 2597, 2612, 2624, 2642, 2681, 2682, 2749, 2751,
2767, 2836

Soybean Varieties USA–Hoosier–Early Introduction 823, 824, 896,
918, 988, 1062, 1123, 1147, 1308, 1309, 1326, 1329, 1342, 1399,
1448, 1565, 1583, 1660, 1736, 1832, 1834, 2024, 2095, 2097, 2114,
2133, 2246, 2455, 2512, 2537, 2642, 2749

Soybean Varieties USA–Hiro–Large-Seeded and / or VegetableType 1449, 1562, 1569, 1660, 1692, 1736, 1792, 1801, 1820, 1832,
1834, 1908, 2095, 2097, 2114, 2246, 2651, 2736, 2767, 2768, 2836

Soybean Varieties USA–Hurrelbrink–Early Introduction 1128,
1132, 1161, 1163, 1245, 1309, 1326, 1351, 1352, 1473, 1474, 1534,
1566, 1660, 1684, 1736, 1748, 1832, 1834, 1927, 1963, 1972, 2095,
2097, 2114, 2246, 2415, 2455, 2492, 2512, 2642, 2749

Soybean Varieties USA–Hokkaido–Large-Seeded and / or
Vegetable-Type 1449, 1563, 1567, 1569, 1631, 1659, 1660, 1684,
1692, 1704, 1721, 1736, 1746, 1747, 1755, 1792, 1801, 1817, 1820,
1832, 1833, 1834, 1837, 1839, 1842, 1843, 1847, 1848, 1850, 1858,
1865, 1868, 1870, 1874, 1894, 1904, 1905, 1908, 1910, 1911, 1921,
1928, 1940, 1942, 1952, 1967, 1978, 1981, 1986, 1987, 1990, 1991,
2004, 2024, 2037, 2045, 2049, 2056, 2095, 2097, 2102, 2105, 2114,
2143, 2145, 2154, 2166, 2217, 2237, 2246, 2250, 2255, 2278, 2283,
2284, 2315, 2363, 2364, 2365, 2415, 2455, 2469, 2512, 2513, 2555,
2624, 2642, 2682, 2749, 2767, 2836
Soybean Varieties USA–Hollybrook Early–Early Introduction.
Renamed Midwest by 1948 199, 201, 254, 263, 301, 542, 770, 800,
841, 842, 1096, 1099, 1289, 2071, 2095, 2097, 2114, 2246
Soybean Varieties USA–Hollybrook–Early Introduction 207, 208,
215, 222, 242, 256, 258, 269, 280, 285, 289, 291, 295, 303, 304,
307, 310, 319, 321, 327, 330, 337, 350, 352, 361, 365, 366, 369,
380, 388, 396, 401, 409, 410, 413, 418, 429, 431, 461, 463, 467,
468, 469, 470, 473, 475, 478, 479, 484, 499, 506, 511, 524, 525,
531, 532, 540, 551, 557, 558, 561, 562, 563, 567, 570, 585, 586,
592, 594, 597, 601, 603, 605, 607, 614, 615, 618, 621, 625, 628,
630, 631, 636, 638, 652, 658, 659, 660, 663, 666, 669, 672, 675,
676, 678, 680, 683, 686, 693, 694, 696, 701, 703, 721, 730, 731,
732, 734, 742, 743, 745, 756, 757, 758, 759, 760, 765, 772, 777,
779, 784, 787, 795, 796, 799, 803, 806, 811, 813, 830, 831, 832,

Soybean Varieties USA–Hope–Early Selection (1905) 321, 345,
355, 394, 429, 431, 463, 466, 506, 661, 939, 1095, 1195, 1213,
1399, 1565, 2095, 2097, 2246, 2651, 2839

Soybean Varieties USA–Illington–Large-Seeded and / or VegetableType 1680, 1684, 1721, 1770, 1801, 1820, 1833, 1908, 2037, 2070,
2095, 2097, 2105, 2166, 2237, 2246, 2278, 2415, 2455, 2486, 2512,
2642, 2749
Soybean Varieties USA–Imperial–Large-Seeded and / or VegetableType 1681, 1684, 1692, 1721, 1736, 1746, 1747, 1755, 1770, 1792,
1801, 1817, 1820, 1826, 1832, 1833, 1834, 1837, 1842, 1843, 1868,
1874, 1905, 1908, 1911, 1921, 1940, 1952, 1967, 1986, 2024, 2037,
2056, 2070, 2073, 2091, 2095, 2097, 2102, 2105, 2114, 2154, 2164,
2166, 2167, 2178, 2237, 2238, 2246, 2278, 2415, 2455, 2512, 2513,
2624, 2642, 2682, 2749, 2768
Soybean Varieties USA–Indiana Hollybrook–Early Development
721, 722, 1016, 1096, 1197, 1270, 1329, 1565, 1736, 2095, 2097,
2114, 2246, 2337
Soybean Varieties USA–Ito San–Early Introduction. Synonyms–
Medium Early Yellow, Early White, Early Yellow, Kaiyuski Daizu,
Kiyusuki Daidzu, Kysuki, Yellow Eda Mame, Dwarf Early Yellow,
Early, Eda Mame, Coffee Berry 125, 126, 128, 142, 147, 150, 152,
157, 159, 171, 179, 181, 188, 196, 197, 198, 203, 206, 210, 216,
218, 221, 222, 242, 245, 254, 256, 259, 262, 265, 266, 272, 280,
282, 295, 299, 301, 302, 303, 308, 310, 311, 319, 337, 340, 350,
352, 353, 361, 365, 367, 368, 372, 375, 376, 379, 380, 382, 383,
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385, 386, 387, 388, 389, 396, 401, 405, 406, 410, 414, 429, 430,
431, 432, 445, 454, 455, 459, 461, 463, 464, 465, 467, 470, 472,
475, 477, 478, 485, 493, 497, 498, 499, 502, 504, 506, 510, 512,
516, 520, 524, 527, 528, 529, 532, 540, 541, 545, 549, 551, 561,
562, 564, 567, 571, 572, 574, 577, 578, 579, 581, 583, 585, 586,
593, 594, 600, 603, 607, 615, 618, 619, 620, 625, 630, 633, 634,
636, 637, 638, 642, 648, 652, 658, 659, 660, 661, 663, 666, 669,
670, 675, 676, 678, 680, 682, 683, 684, 685, 686, 693, 694, 695,
700, 703, 704, 710, 717, 719, 720, 721, 724, 727, 728, 730, 731,
732, 734, 737, 742, 744, 745, 746, 748, 749, 751, 752, 754, 756,
757, 758, 759, 760, 768, 769, 770, 772, 777, 784, 787, 788, 799,
800, 801, 803, 807, 809, 811, 813, 814, 815, 820, 827, 830, 832,
835, 836, 838, 840, 841, 843, 845, 846, 847, 852, 854, 856, 859,
860, 864, 865, 869, 875, 879, 880, 881, 882, 884, 886, 888, 890,
892, 893, 894, 895, 896, 900, 907, 909, 910, 912, 913, 915, 916,
918, 919, 920, 921, 923, 924, 925, 927, 929, 930, 931, 932, 934,
939, 944, 946, 949, 951, 958, 959, 961, 964, 968, 973, 976, 977,
979, 981, 982, 983, 988, 989, 991, 992, 995, 997, 998, 1002, 1003,
1006, 1008, 1011, 1012, 1014, 1016, 1018, 1019, 1025, 1029, 1032,
1033, 1036, 1038, 1048, 1055, 1063, 1064, 1066, 1067, 1069, 1071,
1072, 1076, 1081, 1084, 1087, 1090, 1091, 1093, 1095, 1097, 1098,
1100, 1105, 1108, 1114, 1117, 1118, 1120, 1125, 1126, 1131, 1133,
1135, 1136, 1138, 1139, 1140, 1142, 1143, 1144, 1145, 1146, 1147,
1148, 1149, 1150, 1151, 1152, 1157, 1158, 1161, 1162, 1166, 1173,
1175, 1178, 1181, 1185, 1186, 1188, 1195, 1196, 1197, 1199, 1202,
1203, 1206, 1211, 1213, 1214, 1215, 1216, 1217, 1219, 1220, 1229,
1230, 1231, 1237, 1238, 1245, 1254, 1258, 1261, 1272, 1280, 1285,
1286, 1296, 1302, 1307, 1308, 1309, 1316, 1318, 1319, 1326, 1329,
1334, 1338, 1342, 1351, 1352, 1356, 1358, 1368, 1375, 1378, 1381,
1399, 1415, 1420, 1421, 1422, 1438, 1444, 1452, 1453, 1456, 1459,
1463, 1464, 1466, 1474, 1475, 1484, 1489, 1513, 1514, 1529, 1539,
1555, 1565, 1566, 1575, 1583, 1584, 1586, 1591, 1615, 1619, 1621,
1632, 1643, 1646, 1655, 1660, 1684, 1708, 1713, 1730, 1731, 1736,
1748, 1765, 1769, 1777, 1807, 1828, 1832, 1834, 1838, 1873, 1878,
1948, 1958, 1961, 1969, 1971, 2024, 2045, 2078, 2088, 2095, 2097,
2098, 2114, 2117, 2129, 2133, 2139, 2159, 2179, 2193, 2246, 2320,
2326, 2361, 2447, 2478, 2487, 2640, 2651, 2652, 2670, 2736, 2795,
2797, 2798, 2820, 2821, 2822, 2823, 2824, 2834, 2835, 2839

1746, 1747, 1749, 1754, 1755, 1756, 1770, 1773, 1781, 1784, 1792,
1801, 1817, 1820, 1826, 1832, 1833, 1837, 1842, 1905, 1908, 1909,
1921, 1928, 1940, 1952, 1978, 1986, 1990, 2009, 2037, 2045, 2056,
2070, 2073, 2097, 2102, 2114, 2121, 2143, 2145, 2154, 2164, 2166,
2178, 2237, 2238, 2246, 2250, 2278, 2310, 2313, 2387, 2394, 2405,
2415, 2448, 2455, 2513, 2555, 2597, 2624, 2642, 2682, 2749, 2836,
2837

Soybean Varieties USA–Jackson–Large-Seeded and / or VegetableType 1797, 1801, 1908, 2095, 2097, 2186, 2190, 2197, 2198, 2199,
2200, 2201, 2203, 2204, 2205, 2211, 2224, 2242, 2244, 2246, 2247,
2253, 2258, 2263, 2265, 2270, 2272, 2278, 2279, 2289, 2295, 2297,
2303, 2305, 2311, 2312, 2317, 2339, 2340, 2350, 2351, 2398, 2400,
2403, 2457, 2459, 2489, 2493, 2512, 2624, 2636, 2654, 2768

Soybean Varieties USA–Kentucky–Early Introduction 532, 533,
594, 625, 638, 660, 693, 731, 732, 939, 1108, 1245, 1399, 1565,
2097, 2246

Soybean Varieties USA–Jefferson–Large-Seeded and / or
Vegetable-Type 1798, 1801, 1908, 2095, 2097, 2246, 2415, 2455,
2512, 2600, 2624, 2642, 2682, 2749, 2765
Soybean Varieties USA–Jet–Early Introduction 314, 315, 321, 327,
330, 333, 394, 406, 431, 461, 475, 485, 511, 520, 561, 562, 563,
578, 583, 603, 617, 618, 642, 659, 661, 680, 688, 730, 742, 749,
769, 814, 859, 879, 882, 961, 982, 1016, 1066, 1095, 1108, 1145,
1151, 1195, 1213, 1229, 1308, 1329, 1351, 1352, 1399, 1413, 1463,
1555, 1565, 2024, 2045, 2095, 2097, 2114, 2133, 2246, 2512, 2640,
2651, 2736, 2781, 2782, 2783, 2784, 2793
Soybean Varieties USA–Jogun–Large-Seeded and / or VegetableType 1564, 1569, 1659, 1660, 1684, 1686, 1692, 1704, 1721, 1736,

Soybean Varieties USA–Kahala–Large-Seeded and / or VegetableType 2432, 2434, 2440, 2502, 2597, 2654, 2696, 2760, 2768
Soybean Varieties USA–Kaikoo–Large-Seeded and / or VegetableType 2432, 2435, 2440, 2597, 2654, 2696, 2760, 2768
Soybean Varieties USA–Kailua–Large-Seeded and / or VegetableType 2432, 2436, 2440, 2502, 2518, 2597, 2654, 2696, 2760, 2768
Soybean Varieties USA–Kanrich–Large-Seeded and / or VegetableType 2226, 2228, 2246, 2278, 2350, 2373, 2386, 2392, 2394, 2405,
2408, 2411, 2415, 2439, 2455, 2460, 2468, 2470, 2471, 2473, 2476,
2480, 2482, 2484, 2489, 2501, 2504, 2509, 2510, 2512, 2513, 2529,
2532, 2538, 2550, 2555, 2567, 2587, 2597, 2619, 2620, 2624, 2654,
2671, 2689, 2696, 2717, 2726, 2749, 2756, 2760
Soybean Varieties USA–Kanro–Large-Seeded and / or VegetableType 1307, 1377, 1567, 1569, 1659, 1660, 1692, 1704, 1736, 1792,
1801, 1812, 1817, 1820, 1826, 1832, 1833, 1834, 1870, 1905, 1908,
1910, 1911, 1925, 1928, 1940, 1942, 1952, 1986, 2000, 2009, 2045,
2056, 2073, 2095, 2097, 2102, 2114, 2143, 2145, 2228, 2246, 2252,
2313, 2373, 2394, 2455, 2512, 2597, 2624, 2642, 2681, 2707, 2749,
2751, 2836
Soybean Varieties USA–Kanum–Large-Seeded and / or VegetableType 1800, 1801, 1820, 1832, 1834, 1905, 1908, 2073, 2095, 2097,
2102, 2105, 2114, 2246, 2455, 2512, 2624, 2642, 2682, 2749, 2765
Soybean Varieties USA–Kentucky A–Early Selection 934, 935,
1108, 2095, 2097, 2651

Soybean Varieties USA–Kim–Large-Seeded and / or VegetableType 2227, 2228, 2246, 2278, 2310, 2335, 2373, 2392, 2405, 2408,
2415, 2455, 2480, 2482, 2484, 2489, 2510, 2512, 2513, 2550, 2567,
2597, 2620, 2654, 2689, 2696, 2749, 2756, 2760
Soybean Varieties USA–Kingston–Early Introduction 222, 234,
269, 295, 327, 330, 365, 379, 429, 431, 432, 445, 475, 485, 506,
510, 511, 704, 884, 1118, 1195, 1307, 1342, 1399, 1565, 1572,
1655, 2095, 2097, 2246, 2415, 2455, 2512, 2537, 2642, 2667, 2736,
2749
Soybean Varieties USA–Kiyusuke Daizu–Early Introduction. Also
spelled Kiyusuki, Kiuski, Kaiyuski, Kuiske, Keyuska, Kysuki 2, 3,
7, 9, 17, 24, 27, 28, 30, 31, 38, 47, 73, 222, 431, 2246, 2839
Soybean Varieties USA–Kura–Large-Seeded and / or VegetableType 1568, 1569, 1659, 1660, 1665, 1684, 1692, 1721, 1736, 1749,
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1792, 1801, 1820, 1832, 1834, 1837, 1873, 1886, 1908, 1928, 1940,
1952, 2009, 2045, 2095, 2097, 2102, 2114, 2246, 2455, 2512, 2624,
2642, 2682, 2736, 2749, 2836
Soybean Varieties USA–Laredo–Early Introduction 877, 878, 895,
907, 936, 988, 1016, 1047, 1051, 1052, 1053, 1071, 1078, 1079,
1091, 1112, 1113, 1116, 1120, 1123, 1147, 1152, 1177, 1184, 1199,
1201, 1205, 1229, 1230, 1238, 1240, 1242, 1244, 1252, 1255, 1257,
1260, 1266, 1268, 1269, 1281, 1282, 1288, 1289, 1290, 1297, 1298,
1300, 1301, 1302, 1303, 1308, 1311, 1312, 1325, 1329, 1333, 1335,
1342, 1344, 1350, 1354, 1356, 1358, 1361, 1370, 1399, 1405, 1411,
1431, 1437, 1448, 1451, 1469, 1474, 1482, 1492, 1495, 1501, 1505,
1507, 1515, 1519, 1527, 1534, 1539, 1540, 1542, 1543, 1553, 1554,
1555, 1565, 1566, 1584, 1585, 1586, 1591, 1599, 1609, 1612, 1614,
1623, 1625, 1636, 1659, 1660, 1664, 1666, 1667, 1672, 1673, 1678,
1684, 1691, 1693, 1699, 1713, 1725, 1726, 1727, 1736, 1744, 1748,
1759, 1760, 1813, 1832, 1834, 1872, 1873, 1885, 1944, 1971, 1973,
1993, 2024, 2052, 2058, 2071, 2078, 2086, 2095, 2097, 2100, 2102,
2110, 2114, 2116, 2133, 2145, 2152, 2158, 2202, 2210, 2213, 2235,
2239, 2243, 2246, 2251, 2253, 2260, 2318, 2323, 2407, 2413, 2429,
2444, 2450, 2462, 2467, 2475, 2481, 2494, 2503, 2512, 2574, 2583,
2591, 2631, 2636, 2642, 2681, 2704, 2736, 2740, 2753, 2790, 2821,
2831
Soybean Varieties USA–Large Black–Early Introduction 222, 223,
227, 431, 2095, 2097, 2151, 2246, 2736
Soybean Varieties USA–Late Mammoth–Early Introduction 80, 81,
85, 2002
Soybean Varieties USA–Lexington–Early Introduction 686, 689,
799, 841, 847, 918, 988, 1002, 1019, 1063, 1069, 1108, 1123, 1147,
1151, 1166, 1168, 1283, 1302, 1308, 1309, 1326, 1329, 1342, 1351,
1352, 1399, 1411, 1421, 1445, 1448, 1529, 1565, 1566, 1584, 1586,
1619, 1621, 1660, 1684, 1727, 1736, 1748, 1807, 1832, 1834, 2024,
2095, 2097, 2114, 2133, 2246, 2512, 2642, 2753
Soybean Varieties USA–Lowrie–Early Selection (1908) 426, 429,
431, 680, 880, 2095, 2097, 2246, 2651
Soybean Varieties USA–Magna–Large-Seeded and / or VegetableType 2382, 2384, 2386, 2388, 2392, 2393, 2396, 2419, 2433, 2439,
2455, 2482, 2489, 2510, 2512, 2513, 2516, 2528, 2536, 2540, 2544,
2551, 2567, 2597, 2624, 2654, 2689, 2696, 2756, 2760, 2761, 2787
Soybean Varieties USA–Mammoth Brown–Early Introduction 870,
871, 872, 988, 1018, 1075, 1143, 1147, 1149, 1159, 1164, 1238,
1243, 1289, 1302, 1308, 1329, 1336, 1350, 1399, 1445, 1469, 1527,
1529, 1534, 1539, 1543, 1555, 1565, 1566, 1586, 1599, 1605, 1609,
1619, 1621, 1627, 1655, 1660, 1673, 1713, 1727, 1736, 1832, 1834,
1971, 2024, 2045, 2071, 2095, 2097, 2098, 2102, 2114, 2124, 2133,
2246, 2591, 2651
Soybean Varieties USA–Mammoth–Early Introduction 58, 59, 115,
150, 175, 222, 244, 246, 248, 249, 250, 256, 257, 264, 269, 276,
277, 278, 279, 283, 285, 288, 289, 293, 327, 328, 330, 337, 339,
340, 352, 365, 366, 367, 368, 369, 373, 379, 382, 385, 386, 394,
395, 396, 398, 409, 410, 413, 420, 421, 422, 429, 430, 431, 432,
445, 467, 468, 469, 475, 479, 482, 484, 502, 506, 510, 512, 520,
525, 527, 531, 558, 561, 562, 563, 571, 578, 583, 585, 586, 588,

590, 602, 607, 611, 613, 617, 618, 619, 641, 642, 649, 659, 663,
673, 675, 680, 686, 687, 694, 704, 732, 745, 756, 757, 758, 769,
772, 788, 794, 799, 811, 814, 820, 829, 836, 859, 870, 884, 889,
890, 895, 908, 927, 933, 936, 961, 974, 988, 1002, 1032, 1033,
1071, 1083, 1084, 1087, 1091, 1118, 1136, 1140, 1142, 1143, 1144,
1145, 1146, 1148, 1150, 1151, 1153, 1169, 1180, 1195, 1226, 1227,
1228, 1229, 1230, 1258, 1307, 1321, 1329, 1340, 1395, 1411, 1427,
1448, 1450, 1467, 1468, 1478, 1528, 1565, 1585, 1655, 1709, 1887,
1946, 2071, 2095, 2098, 2121, 2133, 2238, 2268, 2286, 2325, 2736,
2839
Soybean Varieties USA–Mammoth Yellow–Early Introduction 94,
135, 136, 166, 172, 174, 179, 183, 201, 207, 215, 222, 242, 254,
259, 263, 272, 287, 292, 293, 295, 301, 308, 310, 311, 332, 350,
353, 361, 363, 364, 374, 380, 383, 385, 389, 403, 404, 411, 414,
419, 424, 454, 471, 473, 476, 496, 498, 499, 506, 511, 519, 531,
540, 541, 542, 545, 546, 548, 554, 557, 567, 571, 577, 593, 596,
608, 610, 616, 618, 621, 623, 648, 649, 657, 667, 668, 671, 674,
684, 686, 690, 699, 702, 703, 707, 708, 709, 713, 714, 716, 717,
720, 725, 726, 730, 735, 736, 737, 749, 752, 753, 755, 766, 770,
772, 773, 774, 775, 777, 780, 787, 791, 794, 795, 797, 800, 803,
806, 807, 813, 818, 828, 832, 835, 839, 841, 842, 847, 850, 853,
862, 865, 866, 867, 869, 870, 872, 881, 882, 883, 886, 887, 889,
894, 909, 912, 916, 918, 919, 923, 926, 930, 939, 943, 945, 950,
953, 959, 965, 966, 975, 976, 979, 985, 989, 992, 1005, 1008, 1012,
1014, 1016, 1018, 1019, 1022, 1025, 1026, 1029, 1048, 1052, 1053,
1056, 1067, 1068, 1069, 1070, 1074, 1075, 1078, 1095, 1098, 1099,
1101, 1105, 1108, 1113, 1116, 1120, 1134, 1143, 1146, 1147, 1149,
1156, 1161, 1178, 1179, 1184, 1192, 1193, 1194, 1196, 1199, 1200,
1204, 1209, 1215, 1217, 1235, 1238, 1242, 1243, 1245, 1256, 1259,
1260, 1268, 1269, 1271, 1272, 1274, 1276, 1281, 1282, 1289, 1297,
1298, 1301, 1302, 1308, 1325, 1329, 1331, 1333, 1334, 1336, 1342,
1346, 1350, 1351, 1352, 1366, 1368, 1370, 1373, 1381, 1394, 1399,
1405, 1424, 1431, 1437, 1445, 1452, 1453, 1456, 1461, 1469, 1474,
1480, 1482, 1484, 1497, 1501, 1505, 1507, 1510, 1511, 1517, 1522,
1526, 1527, 1529, 1534, 1539, 1546, 1555, 1565, 1566, 1583, 1584,
1586, 1597, 1599, 1602, 1603, 1605, 1606, 1607, 1609, 1616, 1619,
1621, 1623, 1625, 1632, 1634, 1637, 1655, 1656, 1660, 1661, 1676,
1678, 1684, 1691, 1699, 1703, 1704, 1713, 1718, 1726, 1727, 1731,
1735, 1736, 1759, 1764, 1821, 1831, 1832, 1834, 1837, 1844, 1873,
1875, 1876, 1880, 1888, 1902, 1934, 1938, 1949, 1953, 1971, 1976,
1993, 1996, 2007, 2009, 2012, 2016, 2017, 2024, 2043, 2050, 2058,
2071, 2078, 2080, 2083, 2095, 2097, 2098, 2100, 2102, 2114, 2122,
2133, 2144, 2145, 2152, 2165, 2215, 2232, 2239, 2246, 2253, 2255,
2279, 2323, 2332, 2366, 2367, 2413, 2429, 2452, 2454, 2481, 2512,
2537, 2568, 2569, 2578, 2583, 2623, 2636, 2642, 2652, 2681, 2804,
2820
Soybean Varieties USA–Manchu–Early Introduction 586, 595, 603,
607, 620, 644, 652, 680, 686, 711, 716, 722, 728, 732, 759, 768,
799, 801, 811, 815, 820, 821, 835, 840, 841, 843, 866, 869, 870,
880, 882, 890, 895, 908, 909, 912, 913, 915, 916, 917, 918, 919,
932, 934, 936, 941, 959, 967, 976, 979, 981, 982, 988, 991, 998,
1002, 1008, 1011, 1012, 1013, 1016, 1029, 1032, 1033, 1038, 1039,
1040, 1048, 1054, 1058, 1061, 1062, 1063, 1065, 1066, 1067, 1069,
1071, 1072, 1081, 1085, 1089, 1091, 1093, 1094, 1095, 1100, 1104,
1108, 1110, 1114, 1115, 1121, 1122, 1123, 1124, 1125, 1126, 1128,
1133, 1143, 1144, 1146, 1147, 1149, 1150, 1151, 1152, 1155, 1156,
1157, 1158, 1161, 1166, 1168, 1170, 1171, 1172, 1173, 1175, 1176,
1179, 1181, 1183, 1188, 1194, 1197, 1200, 1206, 1210, 1211, 1212,
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1214, 1215, 1216, 1217, 1219, 1220, 1229, 1230, 1231, 1232, 1233,
1236, 1237, 1245, 1249, 1251, 1253, 1254, 1258, 1261, 1262, 1263,
1271, 1273, 1277, 1279, 1280, 1284, 1286, 1287, 1291, 1296, 1302,
1303, 1305, 1306, 1309, 1315, 1316, 1320, 1324, 1326, 1327, 1328,
1329, 1330, 1338, 1339, 1342, 1343, 1348, 1349, 1351, 1352, 1353,
1356, 1358, 1359, 1360, 1361, 1363, 1371, 1374, 1375, 1376, 1378,
1380, 1381, 1384, 1388, 1389, 1390, 1391, 1392, 1397, 1399, 1401,
1406, 1407, 1415, 1419, 1420, 1421, 1424, 1426, 1432, 1433, 1438,
1444, 1446, 1448, 1456, 1460, 1462, 1463, 1464, 1465, 1466, 1474,
1475, 1476, 1479, 1481, 1483, 1484, 1486, 1489, 1495, 1498, 1500,
1502, 1503, 1506, 1508, 1510, 1512, 1513, 1516, 1518, 1520, 1521,
1523, 1526, 1531, 1532, 1534, 1535, 1539, 1541, 1542, 1545, 1551,
1555, 1565, 1566, 1575, 1582, 1583, 1584, 1586, 1587, 1591, 1597,
1598, 1599, 1600, 1603, 1605, 1606, 1608, 1609, 1610, 1611, 1614,
1615, 1617, 1622, 1624, 1632, 1638, 1640, 1641, 1644, 1646, 1647,
1650, 1652, 1653, 1654, 1659, 1660, 1665, 1669, 1670, 1671, 1672,
1677, 1679, 1684, 1685, 1694, 1696, 1697, 1699, 1700, 1701, 1713,
1714, 1719, 1723, 1726, 1729, 1730, 1734, 1736, 1737, 1740, 1745,
1748, 1750, 1756, 1765, 1766, 1768, 1769, 1773, 1774, 1776, 1777,
1780, 1784, 1788, 1807, 1811, 1812, 1814, 1815, 1820, 1822, 1824,
1826, 1828, 1832, 1834, 1836, 1838, 1861, 1873, 1879, 1886, 1895,
1901, 1913, 1914, 1915, 1916, 1920, 1927, 1930, 1939, 1943, 1947,
1951, 1954, 1955, 1956, 1960, 1961, 1962, 1967, 1969, 1971, 1972,
1974, 1975, 1983, 1989, 1992, 1995, 1998, 1999, 2005, 2006, 2008,
2010, 2012, 2013, 2023, 2025, 2033, 2034, 2035, 2038, 2041, 2044,
2045, 2051, 2053, 2071, 2075, 2076, 2077, 2078, 2085, 2088, 2094,
2095, 2097, 2098, 2102, 2104, 2110, 2114, 2117, 2123, 2126, 2129,
2131, 2132, 2133, 2141, 2145, 2146, 2147, 2148, 2150, 2159, 2167,
2177, 2179, 2185, 2189, 2208, 2212, 2231, 2232, 2246, 2253, 2274,
2276, 2283, 2284, 2320, 2393, 2415, 2445, 2446, 2455, 2479, 2481,
2512, 2525, 2537, 2568, 2569, 2585, 2594, 2605, 2635, 2640, 2642,
2652, 2670, 2681, 2725, 2749, 2757, 2797, 2809
Soybean Varieties USA–Manchuria–Early Introduction 537, 662,
666, 731, 734, 979, 981, 992, 1011, 1048, 1161, 1245, 1329, 1399,
1520, 1565, 1586, 1594, 1694, 1731, 1738, 1779, 1840, 1991, 2021,
2095, 2097, 2098, 2106, 2114, 2246, 2455, 2512, 2537, 2640, 2642,
2652, 2661, 2749
Soybean Varieties USA–Mandarin–Early Introduction 823, 825,
868, 895, 896, 905, 907, 914, 918, 936, 979, 981, 986, 988, 991,
1012, 1016, 1019, 1035, 1038, 1042, 1048, 1071, 1080, 1100, 1103,
1108, 1114, 1123, 1129, 1133, 1143, 1144, 1147, 1161, 1206, 1208,
1230, 1231, 1245, 1248, 1302, 1308, 1328, 1329, 1338, 1342, 1351,
1352, 1378, 1396, 1399, 1420, 1425, 1428, 1438, 1456, 1463, 1464,
1466, 1489, 1496, 1516, 1518, 1523, 1534, 1565, 1575, 1582, 1583,
1586, 1587, 1589, 1591, 1596, 1598, 1608, 1632, 1638, 1646, 1652,
1653, 1654, 1655, 1657, 1659, 1660, 1672, 1677, 1684, 1694, 1697,
1699, 1700, 1712, 1726, 1730, 1731, 1736, 1737, 1741, 1742, 1743,
1748, 1750, 1766, 1790, 1812, 1814, 1828, 1832, 1834, 1836, 1857,
1873, 1879, 1880, 1882, 1885, 1900, 1914, 1939, 1947, 1954, 1974,
1989, 1992, 1999, 2003, 2008, 2012, 2015, 2024, 2033, 2036, 2045,
2051, 2074, 2076, 2077, 2088, 2094, 2095, 2097, 2098, 2099, 2102,
2103, 2104, 2108, 2112, 2114, 2115, 2118, 2119, 2123, 2125, 2126,
2133, 2134, 2138, 2145, 2146, 2147, 2150, 2153, 2167, 2170, 2171,
2172, 2179, 2181, 2183, 2185, 2188, 2206, 2208, 2212, 2234, 2246,
2257, 2264, 2273, 2278, 2297, 2306, 2309, 2310, 2317, 2328, 2339,
2351, 2377, 2401, 2445, 2446, 2454, 2455, 2471, 2473, 2476, 2479,
2481, 2487, 2499, 2512, 2526, 2537, 2554, 2557, 2561, 2568, 2569,
2575, 2597, 2605, 2614, 2642, 2652, 2655, 2681, 2725, 2743, 2749,

2757, 2829, 2834
Soybean Varieties USA–Manhattan–Early Introduction 222, 235,
431, 478, 506, 567, 594, 625, 636, 638, 652, 660, 661, 680, 693,
732, 759, 841, 882, 884, 934, 1011, 1095, 1104, 1195, 1213, 2095,
2097, 2098, 2246, 2651, 2839
Soybean Varieties USA–Medium Black–Early Introduction.
Renamed Buckshot by 1948 9, 10, 22, 25, 26, 28, 29, 32, 33, 38, 39,
40, 52, 67, 75, 88, 105, 222, 227, 242, 254, 259, 380, 414, 431, 749,
883, 1213, 1238, 2095, 2098, 2246, 2736, 2839
Soybean Varieties USA–Medium Brown–Early Introduction 272,
275, 648, 2640
Soybean Varieties USA–Medium Early Black–Early Introduction.
Renamed Buckshot by 1907 49, 52, 60, 93, 102, 128, 157, 179, 181,
218, 222, 227, 266, 280, 282, 396, 431, 600, 624, 888, 918, 1733,
2045, 2095, 2098, 2246, 2736, 2795, 2839
Soybean Varieties USA–Medium Early Green–Early Introduction.
Synonym Guelph (Ball 1907).. 50, 52, 60, 93, 105, 128, 134, 138,
142, 148, 155, 159, 168, 179, 191, 299, 406, 498, 695, 801, 832,
843, 888, 909, 912, 919, 920, 921, 1048, 1095
Soybean Varieties USA–Medium Early White–Early Introduction 9,
11, 30, 197
Soybean Varieties USA–Medium Early Yellow–Early Introduction
126, 128, 147, 157, 179, 198, 203, 206, 210, 216, 218, 262, 265,
266, 280, 282, 319, 375, 380, 464, 467, 593, 801, 807, 888, 912,
913, 1003, 1008, 1025, 1038, 1098, 1131, 1197, 1351, 1352, 1420,
1421, 2045, 2640
Soybean Varieties USA–Medium Green–Early Introduction 9, 12,
22, 28, 29, 32, 38, 43, 48, 53, 54, 69, 75, 79, 88, 95, 96, 97, 111,
112, 118, 128, 131, 145, 146, 149, 150, 152, 161, 162, 163, 165,
171, 175, 184, 185, 186, 188, 189, 194, 195, 196, 202, 205, 206,
209, 211, 213, 214, 218, 221, 222, 242, 259, 266, 272, 280, 282,
295, 302, 305, 306, 365, 367, 368, 376, 380, 396, 413, 414, 429,
430, 431, 432, 455, 459, 470, 498, 506, 526, 532, 538, 541, 563,
564, 577, 581, 583, 586, 594, 600, 604, 625, 630, 638, 642, 655,
658, 659, 660, 666, 676, 679, 680, 683, 684, 693, 701, 702, 703,
731, 732, 734, 737, 742, 744, 748, 749, 750, 751, 760, 763, 769,
776, 778, 784, 787, 799, 803, 806, 813, 814, 817, 827, 831, 840,
841, 845, 847, 858, 873, 876, 879, 883, 886, 893, 913, 915, 916,
918, 924, 927, 930, 932, 934, 959, 970, 979, 982, 984, 988, 992,
1002, 1005, 1016, 1029, 1036, 1038, 1063, 1108, 1118, 1138, 1142,
1143, 1144, 1147, 1148, 1149, 1157, 1161, 1162, 1171, 1173, 1187,
1203, 1211, 1213, 1215, 1217, 1219, 1302, 1308, 1329, 1334, 1337,
1338, 1342, 1381, 1448, 1459, 1463, 1464, 1509, 1529, 1565, 1566,
1583, 1586, 1619, 1621, 1660, 1699, 1731, 1736, 1832, 1834, 2024,
2045, 2095, 2097, 2098, 2114, 2117, 2246, 2455, 2512, 2537, 2642,
2736, 2749, 2820, 2839
Soybean Varieties USA–Medium Late Black–Early Introduction 51,
52, 2839
Soybean Varieties USA–Medium White–Early Introduction 9, 13,
29
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Selections 915, 917, 924, 1090, 1157, 1203, 1338, 1464
Soybean Varieties USA–Medium Yellow–Early Selection (1905).
Renamed Midwest by 1923 150, 151, 211, 221, 272, 290, 292, 293,
295, 309, 352, 353, 365, 367, 368, 377, 379, 381, 382, 384, 388,
394, 396, 401, 417, 424, 429, 431, 445, 454, 455, 470, 487, 492,
498, 499, 505, 506, 510, 514, 532, 536, 537, 561, 562, 566, 567,
585, 586, 594, 599, 607, 619, 625, 636, 638, 652, 660, 661, 668,
675, 680, 683, 684, 686, 693, 702, 703, 704, 717, 719, 729, 732,
740, 742, 754, 759, 788, 799, 803, 811, 813, 820, 831, 833, 840,
841, 846, 847, 870, 872, 880, 882, 890, 892, 893, 915, 919, 929,
939, 949, 951, 970, 982, 1002, 1011, 1012, 1016, 1019, 1027, 1032,
1033, 1043, 1065, 1069, 1071, 1082, 1084, 1088, 1095, 1137, 1147,
1151, 1156, 1188, 1193, 1213, 1217, 1229, 1245, 1271, 1274, 1302,
1329, 1367, 1565, 1655, 1736, 2095, 2098, 2114, 2246, 2286
Soybean Varieties USA–Mendota–Large-Seeded and / or VegetableType 1904, 1917, 1921, 1922, 1923, 1940, 1945, 1952, 1985, 1986,
1997, 2056, 2095, 2098, 2102, 2105, 2114, 2143, 2145, 2213, 2246,
2455, 2503, 2512, 2624, 2642, 2749, 2768
Soybean Varieties USA–Merko–Early Introduction 321, 323, 429,
431, 503, 703, 742, 788, 934, 992, 1038, 1123, 1147, 1308, 1329,
1399, 1448, 1565, 1583, 1660, 2024, 2095, 2097, 2098, 2114, 2133,
2246, 2651
Soybean Varieties USA–Merrimax–Large-Seeded and / or
Vegetable-Type 2632, 2633, 2685, 2689, 2696, 2760, 2766
Soybean Varieties USA–Meyer–Early Introduction 222, 236, 257,
258, 269, 284, 289, 314, 321, 327, 330, 331, 333, 361, 365, 370,
394, 406, 429, 431, 461, 466, 475, 493, 499, 502, 506, 527, 530,
559, 563, 600, 603, 680, 694, 704, 720, 740, 742, 788, 833, 845,
880, 884, 939, 1008, 1016, 1108, 1145, 1213, 1361, 1399, 1555,
1565, 1710, 1799, 2045, 2095, 2098, 2246, 2651, 2736, 2839
Soybean Varieties USA–Midwest–Early Introduction 1096, 1097,
1115, 1123, 1126, 1128, 1140, 1143, 1144, 1146, 1147, 1149, 1150,
1151, 1155, 1156, 1157, 1158, 1161, 1166, 1173, 1176, 1188, 1195,
1197, 1198, 1199, 1200, 1211, 1213, 1215, 1217, 1219, 1229, 1230,
1237, 1258, 1271, 1272, 1273, 1283, 1286, 1302, 1306, 1307, 1308,
1309, 1315, 1316, 1323, 1324, 1326, 1329, 1339, 1342, 1351, 1352,
1356, 1358, 1374, 1375, 1376, 1378, 1381, 1387, 1389, 1399, 1404,
1411, 1419, 1420, 1421, 1446, 1448, 1456, 1463, 1466, 1474, 1475,
1476, 1502, 1513, 1529, 1534, 1539, 1565, 1566, 1584, 1586, 1595,
1609, 1619, 1621, 1660, 1684, 1694, 1730, 1736, 1748, 1765, 1777,
1807, 1824, 1830, 1832, 1834, 1871, 1896, 1961, 1999, 2024, 2034,
2072, 2095, 2097, 2098, 2114, 2129, 2133, 2159, 2246, 2256, 2320,
2415, 2455, 2512, 2537, 2642, 2749
Soybean Varieties USA–Mikado–Early Development 200, 524,
544, 551, 581, 594, 598, 603, 605, 613, 615, 625, 638, 659, 660,
666, 669, 675, 678, 680, 684, 703, 721, 734, 749, 754, 799, 811,
841, 879, 901, 910, 918, 934, 959, 979, 983, 988, 1002, 1003, 1037,
1061, 1071, 1073, 1084, 1088, 1108, 1143, 1144, 1147, 1151, 1155,
1161, 1165, 1166, 1168, 1218, 1230, 1283, 1308, 1309, 1323, 1326,
1329, 1342, 1399, 1402, 1448, 1452, 1453, 1463, 1500, 1555, 1565,
1566, 1583, 1660, 1726, 1878, 2024, 2045, 2095, 2098, 2114, 2133,
2246, 2447, 2519, 2651, 2773, 2821, 2823

Soybean Varieties USA–Minsoy–Early Introduction 987, 988, 1016,
1147, 1206, 1208, 1302, 1308, 1329, 1342, 1399, 1444, 1463, 1466,
1498, 1527, 1565, 1583, 1586, 1591, 1598, 1624, 1655, 1660, 1677,
1736, 1737, 1748, 1750, 1768, 1828, 1832, 1834, 1840, 1841, 1879,
1880, 1882, 1943, 1998, 1999, 2006, 2024, 2028, 2053, 2095, 2098,
2102, 2114, 2130, 2133, 2138, 2145, 2148, 2239, 2246, 2455, 2512,
2537, 2642, 2657, 2749, 2790
Soybean Varieties USA–Mokapu Summer–Large-Seeded and / or
Vegetable-Type 2432, 2437, 2440, 2597, 2654, 2696, 2760, 2768
Soybean Varieties USA–Mongol–Early Introduction 453, 455, 549,
564, 586, 593, 594, 628, 659, 660, 666, 703, 723, 734, 749, 754,
764, 784, 799, 840, 841, 845, 846, 855, 859, 879, 891, 892, 909,
910, 915, 916, 918, 919, 922, 929, 932, 934, 937, 944, 951, 959,
976, 979, 982, 988, 992, 997, 1002, 1005, 1007, 1009, 1012, 1016,
1018, 1019, 1027, 1038, 1043, 1061, 1066, 1067, 1069, 1082, 1108,
1126, 1147, 1156, 1158, 1161, 1181, 1188, 1196, 1197, 1213, 1217,
1238, 1245, 1270, 1271, 1329, 1420, 1421, 1565, 1584, 1878, 2045,
2095, 2098, 2114, 2133, 2246, 2447, 2640, 2773, 2823
Soybean Varieties USA–Morgan–Early Introduction 431, 438,
2095, 2098, 2246, 2651, 2654
Soybean Varieties USA–Morse–Early Introduction 324, 327, 330,
333, 337, 346, 406, 431, 506, 514, 536, 537, 564, 593, 594, 603,
606, 625, 638, 660, 678, 680, 731, 744, 748, 784, 786, 803, 841,
880, 892, 939, 942, 959, 979, 986, 996, 1002, 1012, 1019, 1071,
1082, 1091, 1108, 1123, 1137, 1143, 1144, 1147, 1155, 1156, 1158,
1163, 1174, 1217, 1219, 1238, 1245, 1271, 1281, 1308, 1309, 1312,
1326, 1329, 1342, 1351, 1352, 1399, 1404, 1407, 1419, 1421, 1427,
1445, 1448, 1456, 1463, 1469, 1478, 1496, 1506, 1524, 1539, 1542,
1555, 1565, 1566, 1599, 1628, 1647, 1660, 1684, 1709, 1726, 1736,
1748, 1811, 1832, 1967, 1989, 2024, 2095, 2098, 2102, 2114, 2133,
2246, 2415, 2455, 2512, 2537, 2642, 2749, 2753, 2839
Soybean Varieties USA–Nalrade–Early Introduction 102, 103, 259,
414
Soybean Varieties USA–Nanda–Large-Seeded and / or VegetableType 1569, 1570, 1660, 1692, 1736, 1792, 1801, 1817, 1832, 1833,
1834, 1880, 1908, 1911, 1928, 1937, 1938, 1982, 2019, 2024, 2026,
2040, 2045, 2068, 2095, 2098, 2102, 2114, 2121, 2140, 2178, 2207,
2218, 2238, 2246, 2291, 2312, 2327, 2342, 2512, 2624, 2636, 2642,
2767, 2836
Soybean Varieties USA–Natsu–Early Introduction 427, 431, 2095,
2098, 2246, 2651, 2826
Soybean Varieties USA–Nemo–Early Introduction 431, 439, 506,
603, 1399, 1565, 2095, 2098, 2246, 2651
Soybean Varieties USA–Nielsen–Early Selection 431, 440, 2095,
2098, 2246, 2651, 2839
Soybean Varieties USA–Nigra–Early Introduction 428, 431, 1071,
1368, 2095, 2098, 2243, 2246, 2651, 2736

Soybean Varieties USA–Minnesota 166 and Minnesota 167–Early
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Soybean Varieties USA–Nuttall–Early Introduction 222, 237, 258,
266, 280, 321, 337, 340, 394, 406, 431, 459, 461, 484, 564, 600,
654, 656, 740, 742, 833, 884, 1195, 1351, 1352, 1399, 1565, 2045,
2095, 2098, 2246, 2651, 2736, 2839

2195, 2209, 2210, 2221, 2238, 2241, 2243, 2246, 2253, 2257, 2266,
2279, 2280, 2286, 2291, 2301, 2304, 2323, 2332, 2345, 2349, 2358,
2366, 2378, 2407, 2413, 2429, 2441, 2454, 2462, 2511, 2512, 2537,
2583, 2636, 2642, 2651, 2681, 2688, 2736, 2790, 2804, 2818

Soybean Varieties USA–Ogemaw / Ogema–Early Development.
Synonym–Dwarf Brown (Morse 1948) 179, 182, 194, 196, 216,
218, 222, 242, 245, 254, 256, 259, 266, 298, 303, 361, 365, 375,
395, 396, 398, 399, 414, 420, 421, 429, 431, 432, 494, 503, 506,
564, 566, 620, 680, 694, 742, 787, 788, 879, 880, 884, 894, 916,
918, 979, 1029, 1038, 1044, 1108, 1118, 1135, 1136, 1147, 1183,
1195, 1213, 1231, 1272, 1302, 1329, 1334, 1338, 1342, 1351, 1352,
1399, 1470, 1565, 1572, 1582, 1587, 1591, 1618, 1632, 1660, 1699,
1714, 1726, 1736, 1750, 1766, 1789, 1832, 1834, 1879, 1958, 2088,
2095, 2097, 2098, 2114, 2139, 2246, 2361, 2455, 2512, 2640, 2642,
2652, 2736, 2749, 2795, 2835, 2839

Soybean Varieties USA–Patuxent–Early Development 939, 940

Soybean Varieties USA–Ohio 9001–Early Introduction 664, 666,
734, 879, 1144, 1161, 1399, 1565, 2246, 2337
Soybean Varieties USA–Ohio 9016–Early Introduction 659, 665,
666, 734, 1108, 1144, 1161, 1381, 1448, 2045
Soybean Varieties USA–Ohio 9035–Early Development. Renamed
Hamilton by 1923 567, 568, 583, 636, 652, 659, 666, 734, 749,
759, 784, 841, 845, 858, 879, 892, 909, 918, 919, 930, 931, 959,
976, 988, 992, 997, 998, 1011, 1016, 1067, 1069, 1072, 1130, 1158,
1161, 1217, 1219, 1237, 1278, 1293, 1329, 1399, 1474, 1565, 1566,
2045, 2095, 2097, 2098, 2114, 2133, 2246, 2337, 2839
Soybean Varieties USA–Okute / O’kute / O’Kute–Early
Introduction 394, 431, 441, 475, 506, 594, 625, 638, 660, 680, 693,
731, 880, 934, 1011, 1108, 1154, 1213, 1399, 1565, 2095, 2098,
2246, 2494, 2651
Soybean Varieties USA–Olive Medium–Early Introduction 158,
159, 171, 179, 218, 259, 266, 280, 282, 396, 414, 918, 923, 1038,
2795
Soybean Varieties USA–Osaya–Large-Seeded and / or VegetableType 1569, 1571, 1660, 1692, 1736, 1792, 1801, 1820, 1832, 1834,
1874, 1908, 2000, 2012, 2095, 2098, 2114, 2246, 2415, 2455, 2512,
2563, 2624, 2642, 2682, 2749, 2751, 2836
Soybean Varieties USA–Otootan / O-too-tan–Early Introduction
547, 552, 718, 747, 803, 877, 878, 895, 899, 902, 903, 906, 907,
948, 950, 960, 988, 989, 1016, 1018, 1020, 1049, 1053, 1070, 1073,
1077, 1079, 1080, 1091, 1099, 1101, 1112, 1113, 1116, 1120, 1127,
1129, 1147, 1152, 1180, 1182, 1184, 1192, 1196, 1199, 1225, 1229,
1242, 1255, 1260, 1266, 1267, 1268, 1269, 1282, 1289, 1290, 1295,
1300, 1301, 1302, 1303, 1304, 1310, 1311, 1325, 1329, 1332, 1342,
1347, 1350, 1362, 1370, 1379, 1399, 1405, 1414, 1417, 1437, 1439,
1442, 1443, 1447, 1469, 1471, 1472, 1482, 1487, 1488, 1492, 1501,
1505, 1525, 1529, 1530, 1534, 1537, 1539, 1540, 1543, 1544, 1555,
1565, 1566, 1580, 1584, 1585, 1586, 1603, 1604, 1605, 1609, 1614,
1619, 1621, 1625, 1658, 1659, 1660, 1663, 1664, 1667, 1672, 1673,
1678, 1707, 1713, 1718, 1725, 1727, 1736, 1737, 1782, 1791, 1793,
1816, 1832, 1834, 1844, 1902, 1918, 1935, 1936, 1971, 1993, 2021,
2031, 2043, 2050, 2063, 2069, 2078, 2084, 2095, 2097, 2098, 2102,
2114, 2121, 2122, 2133, 2140, 2142, 2145, 2164, 2168, 2169, 2178,

Soybean Varieties USA–Peking / Pekin–Early Selection (1907)
390, 391, 393, 397, 400, 429, 431, 463, 466, 468, 485, 493, 502,
506, 520, 524, 525, 527, 540, 541, 551, 560, 561, 562, 563, 577,
578, 581, 583, 585, 586, 591, 593, 594, 603, 605, 607, 613, 617,
618, 625, 638, 641, 645, 646, 659, 660, 661, 666, 668, 669, 675,
678, 680, 684, 686, 703, 704, 717, 720, 730, 733, 734, 744, 748,
751, 760, 763, 784, 786, 799, 802, 803, 806, 811, 820, 835, 836,
841, 866, 868, 870, 879, 880, 882, 890, 892, 893, 905, 906, 910,
914, 915, 918, 923, 924, 932, 933, 934, 936, 939, 955, 956, 965,
979, 982, 988, 989, 997, 1002, 1011, 1016, 1018, 1019, 1027, 1032,
1033, 1038, 1053, 1061, 1062, 1065, 1066, 1067, 1069, 1071, 1080,
1084, 1087, 1088, 1091, 1095, 1103, 1108, 1114, 1115, 1123, 1128,
1129, 1133, 1142, 1143, 1144, 1147, 1149, 1150, 1151, 1152, 1156,
1158, 1161, 1166, 1171, 1173, 1177, 1188, 1205, 1211, 1213, 1221,
1229, 1230, 1237, 1238, 1240, 1243, 1245, 1248, 1263, 1265, 1267,
1269, 1278, 1286, 1296, 1302, 1306, 1308, 1309, 1326, 1329, 1342,
1351, 1352, 1356, 1358, 1374, 1380, 1381, 1399, 1407, 1411, 1413,
1419, 1421, 1424, 1426, 1428, 1432, 1436, 1445, 1448, 1458, 1462,
1463, 1474, 1475, 1489, 1503, 1504, 1506, 1513, 1517, 1527, 1529,
1534, 1539, 1540, 1541, 1542, 1555, 1565, 1566, 1583, 1584, 1586,
1598, 1599, 1609, 1617, 1619, 1621, 1638, 1641, 1655, 1659, 1660,
1684, 1699, 1700, 1726, 1727, 1730, 1736, 1737, 1748, 1749, 1758,
1814, 1832, 1834, 1865, 1873, 1878, 1913, 1918, 1991, 1999, 2005,
2024, 2045, 2052, 2071, 2077, 2095, 2097, 2098, 2102, 2109, 2114,
2117, 2129, 2133, 2159, 2163, 2168, 2179, 2208, 2213, 2246, 2325,
2333, 2359, 2415, 2455, 2467, 2481, 2498, 2503, 2510, 2512, 2537,
2552, 2606, 2636, 2640, 2642, 2656, 2707, 2724, 2736, 2749, 2753,
2790, 2834
Soybean Varieties USA–Perley’s Mongol–Early Selection (1912)
549, 553, 893, 913, 922, 1072, 1096, 1329, 1565, 2095, 2098, 2246
Soybean Varieties USA–Pingsu–Early Introduction 321, 347, 394,
429, 431, 506, 641, 742, 884, 904, 1213, 2095, 2098, 2246, 2651,
2736
Soybean Varieties USA–Pinpu–Early Introduction 1000, 1004,
1062, 1097, 1108, 1123, 1147, 1308, 1328, 1329, 1399, 1466, 1542,
1565, 1566, 1586, 1660, 1736, 1832, 1834, 2024, 2095, 2098, 2114,
2133, 2175, 2246
Soybean Varieties USA–Prize–Large-Seeded and / or VegetableType 2382, 2385, 2386, 2388, 2392, 2393, 2394, 2419, 2433, 2439,
2455, 2460, 2480, 2482, 2489, 2510, 2512, 2522, 2530, 2533, 2542,
2549, 2550, 2565, 2567, 2573, 2580, 2597, 2600, 2603, 2617, 2620,
2624, 2633, 2639, 2645, 2647, 2654, 2671, 2689, 2696, 2756, 2760,
2761, 2787
Soybean Varieties USA–Protana–Specialty, High Protein 2420,
2421, 2422, 2424, 2425, 2439, 2449, 2455, 2463, 2464, 2512, 2513,
2567, 2626, 2654, 2659, 2731, 2760, 2768, 2820, 2822
Soybean Varieties USA–Proto–Specialty, High Protein 2674, 2675,
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2685, 2689, 2714, 2723, 2726, 2728, 2750, 2760, 2768, 2779, 2788,
2805, 2812
Soybean Varieties USA–Provar–Specialty, High Protein 2416,
2417, 2419, 2425, 2433, 2453, 2455, 2464, 2482, 2513, 2551, 2597,
2654, 2659, 2689, 2760, 2768, 2821
Soybean Varieties USA–Riceland–Early Introduction 222, 238,
244, 257, 267, 268, 270, 331, 334, 355, 365, 369, 394, 429, 431,
466, 468, 478, 512, 525, 694, 744, 747, 788, 803, 1014, 1152, 1399,
1565, 1656, 2095, 2098, 2246, 2651, 2736
Soybean Varieties USA–Rokugatsu–Early Introduction 120, 127,
179, 187, 196, 685, 882, 2839
Soybean Varieties USA–Rokusun–Large-Seeded and / or VegetableType 1533, 1536, 1569, 1625, 1658, 1659, 1660, 1692, 1704, 1715,
1736, 1767, 1784, 1792, 1801, 1817, 1832, 1833, 1834, 1837, 1873,
1874, 1875, 1880, 1905, 1908, 1911, 1928, 1938, 1941, 1942, 1976,
1981, 1982, 1986, 1994, 2009, 2024, 2045, 2073, 2078, 2083, 2087,
2091, 2095, 2098, 2102, 2114, 2191, 2246, 2250, 2252, 2253, 2360,
2448, 2480, 2489, 2512, 2543, 2555, 2624, 2636, 2642, 2682, 2768,
2836
Soybean Varieties USA–Sac–Large-Seeded and / or Vegetable-Type
1801, 1802, 1820, 1868, 1905, 1908, 1940, 1942, 1952, 1986, 1988,
2056, 2095, 2098, 2102, 2114, 2143, 2145, 2191, 2223, 2228, 2246,
2313, 2373, 2448, 2455, 2512, 2597, 2624, 2642, 2682, 2749, 2765
Soybean Varieties USA–Samarow–Early Introduction 222, 239,
254, 286, 295, 303, 361, 365, 379, 429, 431, 445, 482, 484, 510,
559, 680, 704, 884, 934, 1118, 1136, 1195, 1655, 2095, 2097, 2098,
2246, 2651
Soybean Varieties USA–Sanga–Large-Seeded and / or VegetableType 1985, 1986, 2056, 2098, 2105, 2415, 2455, 2512, 2642, 2682,
2749, 2765, 2768
Soybean Varieties USA–Saskatoon–Early Introduction 979, 980,
1062, 1466, 2095, 2098, 2651
Soybean Varieties USA–Sato–Large-Seeded and / or VegetableType 1569, 1573, 1660, 1692, 1736, 1792, 1801, 1820, 1832, 1834,
1908, 2009, 2095, 2098, 2102, 2114, 2246, 2448, 2455, 2512, 2624,
2642, 2682, 2703, 2736, 2749, 2836
Soybean Varieties USA–Sedo–Early Introduction 429, 431, 442,
506, 2095, 2098, 2246, 2651
Soybean Varieties USA–Seminole–Large-Seeded and / or
Vegetable-Type 1801, 1803, 1832, 1833, 1834, 1837, 1868, 1880,
1908, 1911, 1935, 1937, 1938, 1942, 1982, 2026, 2030, 2050, 2052,
2068, 2078, 2095, 2098, 2102, 2111, 2114, 2135, 2143, 2145, 2160,
2243, 2246, 2250, 2268, 2409, 2426, 2429, 2512, 2555, 2624, 2636,
2642, 2670, 2768
Soybean Varieties USA–Shanghai–Early Introduction 270, 271,
278, 283, 288, 289, 394, 431, 561, 562, 566, 613, 617, 686, 704,
744, 748, 799, 803, 847, 884, 988, 1080, 1091, 1123, 1229, 1230,
1329, 1565, 2095, 2098, 2114, 2163, 2246, 2325, 2498, 2656, 2736

Soybean Varieties USA–Sherwood–Early Introduction 314, 318,
321, 324, 355, 394, 431, 475, 506, 680, 740, 742, 803, 833, 847,
880, 918, 1063, 1251, 1308, 1351, 1352, 1399, 1448, 1565, 1566,
1583, 1889, 2024, 2045, 2095, 2098, 2246, 2651
Soybean Varieties USA–Shingto–Early Introduction 321, 348, 394,
429, 431, 459, 461, 493, 600, 666, 734, 788, 1145, 1161, 1213,
1399, 1565, 2045, 2098, 2246, 2415, 2455, 2512, 2537, 2642, 2749,
2751
Soybean Varieties USA–Shiro–Large-Seeded and / or VegetableType 1569, 1574, 1660, 1686, 1692, 1724, 1736, 1792, 1801, 1820,
1832, 1834, 1908, 2024, 2045, 2095, 2098, 2114, 2246, 2415, 2455,
2512, 2624, 2642, 2682, 2749, 2836
Soybean Varieties USA–Sioux–Large-Seeded and / or VegetableType 1692, 1695, 1736, 1801, 1817, 1832, 1833, 1834, 1853, 1879,
1908, 1941, 2048, 2057, 2061, 2095, 2098, 2102, 2114, 2246, 2455,
2512, 2624, 2642, 2749, 2751, 2768
Soybean Varieties USA–Sooty–Early Selection 499, 500, 680, 880,
1002, 1114, 1308, 1329, 1342, 1399, 1534, 1565, 1660, 1736, 1832,
1834, 2024, 2095, 2098, 2114, 2246, 2415, 2455, 2512, 2545, 2642,
2667, 2673, 2736, 2749
Soybean Varieties USA–Sousei–Large-Seeded and / or VegetableType 1569, 1576, 1642, 1659, 1660, 1692, 1736, 1792, 1801, 1817,
1820, 1832, 1834, 1842, 1843, 1850, 1905, 1908, 1921, 1928, 1940,
1952, 1978, 1986, 2073, 2087, 2095, 2098, 2102, 2114, 2246, 2448,
2455, 2512, 2624, 2642, 2682, 2749, 2751, 2836
Soybean Varieties USA–Southern Prolific–Early Introduction 193,
1120, 1123, 1308, 1329, 1342, 1370, 1405, 1539, 1555, 1565, 1566,
1627, 1660, 1713, 1736, 1832, 1834, 2024, 2095, 2098, 2114, 2651
Soybean Varieties USA–Soysota–Early Introduction 988, 993,
1016, 1108, 1198, 1206, 1231, 1261, 1302, 1329, 1342, 1463, 1466,
1565, 1586, 1591, 1660, 1736, 1783, 1832, 1834, 1879, 2029, 2095,
2098, 2114, 2133, 2246, 2455, 2512, 2537, 2642, 2749
Soybean Varieties USA–Stuart–Early Introduction 431, 443, 1119,
2055, 2095, 2098, 2246, 2312, 2368, 2374, 2484, 2510, 2512, 2535,
2651, 2754
Soybean Varieties USA–Suru–Large-Seeded and / or VegetableType 1569, 1577, 1660, 1692, 1736, 1792, 1801, 1820, 1832, 1834,
1850, 1908, 2095, 2098, 2114, 2246, 2651, 2767, 2768, 2836
Soybean Varieties USA–Swan–Early Introduction 355, 356, 394,
429, 431, 478, 502, 527, 564, 567, 574, 594, 603, 622, 625, 636,
638, 652, 659, 660, 680, 693, 703, 731, 732, 740, 742, 759, 788,
803, 841, 880, 884, 904, 934, 939, 979, 1011, 1104, 1213, 2095,
2098, 2246, 2601, 2651
Soybean Varieties USA–Taha–Early Introduction 321, 349, 394,
429, 431, 461, 463, 475, 502, 506, 527, 661, 666, 704, 734, 880,
939, 1095, 1144, 1161, 1399, 1565, 2045, 2095, 2098, 2246, 2651,
2736
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Soybean Varieties USA–Tamarat Sukun–Early Introduction 102,
104, 259, 414
Soybean Varieties USA–Tarheel Black / Tar-Heel Black / Tar Heel
Black–Early Introduction 612, 613, 770, 799, 847, 870, 872, 882,
1002, 1053, 1071, 1075, 1091, 1143, 1144, 1147, 1152, 1159, 1164,
1193, 1196, 1230, 1238, 1243, 1289, 1302, 1308, 1329, 1336, 1342,
1350, 1399, 1411, 1445, 1529, 1565, 1583, 1584, 1586, 1599, 1619,
1621, 1660, 1675, 1713, 1736, 1739, 1807, 1832, 1834, 1885, 1971,
1993, 2095, 2098, 2114, 2133, 2246, 2253, 2512, 2537, 2636, 2642,
2736
Soybean Varieties USA–Tarheel / Tar Heel / Tar-Heel–Early
Introduction. Renamed Tarheel Black by May 1915 567, 569, 603,
621, 636, 652, 730, 759, 770, 803, 841, 1011, 1069, 1145, 1151,
1152, 1164, 1196, 1238, 1329, 1342, 1398, 1399, 1469, 1527, 1565,
1971, 2024, 2095, 2098, 2114, 2133, 2246, 2253, 2736
Soybean Varieties USA–Tashing–Early Introduction 280, 281, 321,
324, 337, 429, 431, 461, 475, 506, 535, 561, 562, 678, 680, 742,
918, 934, 1145, 1213, 1229, 1399, 1506, 1565, 1726, 2095, 2098,
2246, 2651
Soybean Varieties USA–Tastee–Large-Seeded and / or VegetableType 1801, 1804, 1820, 1828, 1832, 1834, 1850, 1851, 1908, 1911,
1928, 1940, 2009, 2073, 2095, 2098, 2102, 2105, 2114, 2246, 2252,
2455, 2512, 2624, 2642, 2682, 2749, 2765, 2816
Soybean Varieties USA–Toku–Large-Seeded and / or VegetableType 1569, 1578, 1660, 1692, 1736, 1746, 1747, 1792, 1801, 1817,
1820, 1832, 1834, 1837, 1842, 1843, 1850, 1905, 1908, 1921, 1928,
1940, 1942, 1952, 1982, 1987, 2095, 2098, 2114, 2246, 2455, 2512,
2624, 2642, 2682, 2749, 2767, 2836
Soybean Varieties USA–Tokyo / Tokio–Early Introduction 222,
240, 257, 258, 266, 269, 283, 285, 288, 295, 327, 330, 335, 336,
338, 350, 351, 354, 355, 377, 380, 381, 383, 384, 385, 394, 400,
402, 406, 429, 431, 461, 482, 512, 534, 545, 586, 591, 596, 607,
611, 613, 618, 661, 667, 675, 680, 684, 685, 686, 711, 716, 717,
719, 724, 727, 730, 799, 803, 811, 820, 836, 841, 844, 866, 869,
870, 872, 880, 882, 884, 890, 895, 905, 907, 908, 914, 936, 988,
989, 1002, 1008, 1014, 1018, 1031, 1032, 1033, 1067, 1071, 1078,
1080, 1083, 1084, 1088, 1091, 1095, 1100, 1103, 1106, 1108, 1113,
1123, 1129, 1143, 1144, 1146, 1147, 1149, 1150, 1151, 1152, 1195,
1213, 1230, 1240, 1243, 1245, 1289, 1302, 1308, 1329, 1342, 1370,
1398, 1399, 1405, 1428, 1437, 1445, 1469, 1489, 1517, 1529, 1534,
1539, 1550, 1552, 1555, 1565, 1566, 1584, 1586, 1597, 1599, 1602,
1603, 1605, 1609, 1610, 1619, 1621, 1625, 1627, 1660, 1672, 1692,
1713, 1726, 1727, 1736, 1737, 1748, 1813, 1832, 1834, 1837, 1873,
1875, 1880, 1898, 1937, 1949, 1969, 1971, 1981, 1993, 2019, 2024,
2058, 2071, 2078, 2080, 2095, 2097, 2098, 2102, 2114, 2121, 2133,
2145, 2152, 2179, 2246, 2253, 2479, 2481, 2512, 2537, 2568, 2569,
2583, 2592, 2605, 2621, 2636, 2642, 2681, 2757, 2829
Soybean Varieties USA–Tortoise Egg–Large-Seeded and / or
Vegetable-Type 1682, 1684, 1724, 1817, 1940, 1952, 1990, 2448,
2455, 2486, 2512, 2642, 2682, 2749, 2765
Soybean Varieties USA–Trenton–Early Introduction 352, 357, 431,
613, 1399, 1565, 1949, 2095, 2097, 2098, 2246, 2651

Soybean Varieties USA–Verde–Large-Seeded and / or VegetableType 2387, 2389, 2402, 2405, 2408, 2414, 2455, 2461, 2480, 2489,
2509, 2513, 2548, 2555, 2587, 2597, 2624, 2639, 2654, 2689, 2696,
2756, 2760, 2761, 2768, 2778, 2787
Soybean Varieties USA–Very Dwarf Brown–Early Introduction
217, 218, 266, 280, 282, 380, 396, 918
Soybean Varieties USA–Vinton 81–Large-Seeded and / or
Vegetable-Type 2581, 2589, 2597, 2612, 2630, 2654, 2662, 2663,
2683, 2689, 2696, 2705, 2706, 2716, 2722, 2732, 2733, 2738, 2756,
2758, 2760, 2761, 2768, 2774, 2802
Soybean Varieties USA–Vinton–Large-Seeded and / or VegetableType 2551, 2553, 2567, 2573, 2576, 2580, 2581, 2597, 2604, 2610,
2615, 2617, 2629, 2638, 2645, 2646, 2647, 2648, 2654, 2660, 2662,
2663, 2664, 2666, 2680, 2683, 2684, 2689, 2693, 2696, 2708, 2709,
2710, 2712, 2715, 2717, 2718, 2719, 2720, 2721, 2735, 2741, 2746,
2748, 2750, 2755, 2756, 2760, 2768, 2774, 2789, 2803, 2806, 2811
Soybean Varieties USA–Vireo–Early Introduction 429, 431, 444,
503, 788, 2095, 2098, 2246, 2651
Soybean Varieties USA–Virginia–Early Selection (1907) 300, 493,
501, 527, 558, 560, 617, 618, 627, 657, 661, 675, 680, 686, 706,
711, 720, 730, 747, 748, 777, 781, 782, 784, 799, 803, 811, 835,
836, 841, 844, 855, 858, 866, 869, 870, 872, 880, 882, 895, 899,
901, 902, 903, 906, 907, 916, 932, 933, 934, 936, 939, 941, 942,
955, 956, 959, 960, 965, 967, 969, 976, 986, 988, 989, 1002, 1005,
1008, 1012, 1013, 1016, 1019, 1026, 1029, 1032, 1033, 1034, 1035,
1037, 1040, 1042, 1048, 1053, 1061, 1062, 1065, 1067, 1069, 1071,
1075, 1078, 1080, 1083, 1084, 1086, 1091, 1095, 1100, 1102, 1104,
1106, 1108, 1115, 1120, 1123, 1128, 1142, 1143, 1144, 1147, 1149,
1150, 1151, 1152, 1155, 1156, 1161, 1174, 1178, 1182, 1188, 1192,
1193, 1194, 1196, 1198, 1211, 1212, 1213, 1217, 1219, 1224, 1229,
1230, 1238, 1240, 1242, 1243, 1245, 1247, 1258, 1259, 1266, 1271,
1278, 1281, 1282, 1283, 1286, 1289, 1296, 1300, 1302, 1303, 1308,
1309, 1311, 1312, 1325, 1326, 1329, 1342, 1345, 1347, 1351, 1352,
1353, 1354, 1356, 1358, 1359, 1361, 1370, 1381, 1395, 1399, 1404,
1405, 1407, 1408, 1409, 1410, 1411, 1415, 1416, 1418, 1419, 1420,
1423, 1424, 1426, 1435, 1445, 1448, 1451, 1455, 1456, 1463, 1469,
1474, 1475, 1476, 1489, 1495, 1496, 1503, 1506, 1509, 1510, 1512,
1519, 1520, 1524, 1534, 1539, 1542, 1543, 1553, 1554, 1555, 1565,
1566, 1583, 1584, 1585, 1586, 1598, 1599, 1603, 1605, 1614, 1619,
1628, 1632, 1655, 1659, 1660, 1672, 1673, 1684, 1699, 1713, 1716,
1719, 1726, 1727, 1730, 1734, 1736, 1748, 1765, 1832, 1846, 1873,
1885, 1888, 1918, 1944, 1971, 1991, 2024, 2034, 2041, 2045, 2058,
2071, 2078, 2095, 2097, 2098, 2102, 2114, 2129, 2133, 2145, 2152,
2165, 2179, 2210, 2246, 2274, 2415, 2429, 2455, 2558, 2591, 2593,
2636, 2642, 2749, 2753, 2790, 2825, 2839
Soybean Varieties USA–Waseda–Large-Seeded and / or VegetableType 1569, 1579, 1660, 1692, 1736, 1792, 1801, 1817, 1832, 1834,
1850, 1908, 2095, 2098, 2114, 2179, 2246, 2455, 2512, 2624, 2642,
2682, 2749, 2751, 2836
Soybean Varieties USA–Wea–Early Introduction 999, 1000, 1062,
1067, 1097, 1108, 1123, 1147, 1303, 1308, 1309, 1326, 1329, 1342,
1351, 1352, 1399, 1420, 1421, 1466, 1506, 1565, 1566, 1586, 1736,
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1748, 1832, 1834, 2024, 2098, 2114, 2246, 2455, 2512, 2537, 2642,
2749
Soybean Varieties USA–White Eyebrow–Early Introduction 680,
681, 880, 979, 1223, 1329, 1565, 2028, 2045, 2095, 2098, 2145,
2246, 2651
Soybean Varieties USA–Willomi–Large-Seeded and / or VegetableType 1683, 1684, 1692, 1715, 1721, 1736, 1746, 1747, 1755, 1756,
1770, 1792, 1801, 1817, 1818, 1820, 1827, 1832, 1833, 1834, 1837,
1839, 1842, 1843, 1847, 1848, 1850, 1858, 1870, 1894, 1905, 1908,
1921, 1928, 1940, 1942, 1952, 1956, 1987, 1990, 2011, 2024, 2037,
2045, 2056, 2070, 2073, 2087, 2095, 2098, 2102, 2105, 2114, 2166,
2237, 2246, 2252, 2278, 2415, 2455, 2512, 2513, 2624, 2642, 2768
Soybean Varieties USA–Wilson–Early Introduction 314, 320, 321,
327, 330, 333, 365, 409, 429, 431, 461, 470, 475, 485, 499, 506,
520, 532, 551, 557, 558, 561, 562, 563, 567, 571, 574, 578, 581,
583, 585, 586, 594, 603, 607, 614, 617, 618, 621, 625, 627, 633,
634, 636, 638, 642, 652, 657, 659, 660, 661, 668, 669, 675, 680,
684, 686, 690, 691, 692, 693, 694, 703, 706, 717, 719, 720, 730,
731, 732, 733, 737, 742, 744, 747, 748, 749, 759, 760, 762, 769,
770, 781, 782, 784, 786, 787, 788, 795, 802, 803, 806, 814, 820,
840, 841, 845, 847, 855, 859, 870, 872, 879, 880, 882, 886, 890,
893, 901, 906, 910, 915, 916, 924, 927, 930, 931, 932, 936, 939,
959, 961, 976, 983, 984, 988, 989, 992, 1002, 1003, 1005, 1011,
1012, 1016, 1019, 1029, 1032, 1033, 1038, 1048, 1053, 1061, 1066,
1073, 1075, 1082, 1084, 1086, 1087, 1095, 1104, 1108, 1111, 1115,
1123, 1143, 1144, 1147, 1149, 1150, 1155, 1156, 1157, 1158, 1161,
1166, 1174, 1189, 1190, 1199, 1200, 1211, 1212, 1213, 1217, 1229,
1230, 1231, 1235, 1238, 1240, 1245, 1250, 1258, 1267, 1269, 1271,
1275, 1278, 1280, 1282, 1286, 1289, 1296, 1302, 1312, 1329, 1342,
1351, 1352, 1353, 1368, 1373, 1381, 1399, 1404, 1407, 1410, 1411,
1413, 1415, 1423, 1432, 1435, 1446, 1448, 1451, 1455, 1456, 1458,
1461, 1463, 1474, 1475, 1490, 1503, 1506, 1520, 1534, 1539, 1540,
1542, 1546, 1554, 1555, 1565, 1566, 1586, 1588, 1598, 1599, 1600,
1609, 1614, 1619, 1632, 1637, 1656, 1660, 1679, 1716, 1719, 1727,
1730, 1736, 1748, 1807, 1832, 1834, 1971, 2045, 2058, 2071, 2078,
2095, 2097, 2098, 2102, 2114, 2129, 2133, 2145, 2152, 2159, 2168,
2179, 2210, 2246, 2274, 2407, 2415, 2426, 2442, 2455, 2462, 2508,
2512, 2537, 2642, 2652, 2736, 2749, 2753, 2790, 2839
Soybean Varieties USA–Wilson-Five / Wilson Five / Wilson 5 /
Wilson-5 / Wilson V–Early Selection (1912) 711, 712, 748, 782,
799, 811, 844, 866, 868, 906, 907, 916, 933, 934, 939, 941, 955,
956, 965, 986, 988, 1008, 1012, 1016, 1029, 1032, 1033, 1034,
1061, 1062, 1065, 1066, 1067, 1069, 1071, 1083, 1091, 1100, 1106,
1123, 1128, 1147, 1151, 1205, 1230, 1238, 1308, 1309, 1326, 1329,
1342, 1351, 1352, 1356, 1358, 1419, 1426, 1445, 1448, 1451, 1463,
1474, 1489, 1510, 1529, 1534, 1565, 1566, 1583, 1584, 1586, 1619,
1621, 1655, 1659, 1660, 1674, 1684, 1727, 1736, 1748, 1832, 1834,
2024, 2041, 2078, 2095, 2098, 2114, 2133, 2246, 2415, 2455, 2512,
2545, 2642, 2652, 2667, 2673, 2736, 2749, 2790, 2839
Soybean Varieties USA–Wing’s Extra Select Sable–Early
Development 485, 486, 520, 578, 583, 642, 749, 769, 814, 859,
961, 2736
Soybean Varieties USA–Wing’s Mikado–Early Development 137,
455, 456, 485, 520, 564, 578, 583, 642, 693, 769, 814, 859, 954,

961, 2640, 2773
Soybean Varieties USA–Wing’s Mongol–Early Development 455,
457, 485, 520, 578, 583, 625, 638, 642, 731, 769, 814, 859, 961,
2640
Soybean Varieties USA–Wing’s Pedigreed Sable–Early
Development 581, 642, 643, 769, 814, 859, 961, 2246, 2736
Soybean Varieties USA–Wing’s Sable–Early Development 455,
458, 485, 520, 564, 578, 583, 642, 2640, 2736
Soybean Varieties USA–Wisconsin Black–Early Introduction 157,
160, 181, 243, 365, 431, 600, 682, 684, 694, 695, 838, 843, 872,
881, 886, 888, 938, 976, 982, 988, 1016, 1029, 1038, 1048, 1066,
1069, 1071, 1091, 1095, 1100, 1108, 1123, 1133, 1135, 1136, 1143,
1147, 1156, 1175, 1206, 1208, 1214, 1215, 1229, 1230, 1231, 1254,
1269, 1302, 1309, 1322, 1326, 1328, 1329, 1337, 1342, 1351, 1352,
1375, 1378, 1399, 1420, 1444, 1463, 1466, 1470, 1481, 1485, 1498,
1516, 1518, 1523, 1534, 1565, 1582, 1586, 1587, 1598, 1599, 1609,
1624, 1632, 1652, 1653, 1654, 1657, 1659, 1660, 1677, 1684, 1726,
1730, 1731, 1736, 1737, 1748, 1768, 1832, 1834, 1846, 1903, 2044,
2045, 2088, 2095, 2097, 2098, 2102, 2104, 2114, 2133, 2217, 2246,
2455, 2512, 2537, 2642, 2736, 2749, 2839
Soybean Varieties USA–Wolverine–Large-Seeded and / or
Vegetable-Type 1801, 1805, 1820, 1908, 2070, 2073, 2095, 2098,
2102, 2105, 2114, 2166, 2246, 2415, 2448, 2455, 2512, 2624, 2642,
2682, 2749, 2765
Soybean Varieties USA–Yamagata Cha-daidzu / Yamagata
Chadaidzu / Yamagata-cha Daidzu–Early Introduction. Renamed
Eda by about 1907 3, 4, 7, 8, 16, 17, 24, 27, 28, 30, 88, 230, 431,
2246, 2839
Soybean Varieties USA–Yellow–Early Introduction 88, 94, 152,
171, 196, 222, 266, 299, 380, 431, 742, 799, 1023, 1136, 1329,
1565, 1656, 1672, 2246, 2378, 2839
Soybean Varieties USA–Yellow Marvel–Large-Seeded and / or
Vegetable-Type 1801, 1806, 2095, 2098, 2246, 2455, 2512, 2642,
2749
Soybean Varieties USA–Yellow Soy Bean or Yellow Soy / Soja–
Early Introduction 1, 2, 3, 4, 16, 17, 27, 28, 30, 37, 38, 47, 68, 73,
75, 95, 111, 116, 143, 144
Soybean Varieties USA–Yokoten / Yokotenn–Early Introduction
650, 651, 653, 654, 656, 752, 799, 861, 863, 1147, 1245, 1308,
1329, 1342, 1399, 1565, 1660, 1736, 1832, 1834, 2024, 2114, 2246
Soybean Varieties USA–Yoshioka–Early Introduction. Renamed
Yosho by May 1907 120, 130, 187, 685, 882, 1023, 1024, 1377,
2104, 2839
Soybean Varieties USA–Yosho–Early Introduction 222, 241, 394,
431, 482, 566, 666, 685, 734, 882, 884, 1144, 1161, 1195, 1399,
1565, 2095, 2098, 2246, 2651
Soybean Variety Development and Breeding–New Soybean
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Varieties in the USA 1, 3, 4, 5, 8, 10, 11, 12, 13, 14, 19, 21, 45, 49,
50, 51, 59, 80, 83, 87, 89, 94, 100, 101, 103, 104, 114, 119, 121,
122, 123, 124, 125, 126, 127, 130, 133, 136, 140, 151, 158, 160,
169, 173, 180, 182, 193, 199, 200, 208, 217, 223, 224, 225, 226,
227, 228, 229, 230, 231, 232, 233, 234, 235, 236, 237, 238, 239,
240, 241, 255, 271, 273, 274, 275, 277, 281, 296, 315, 316, 317,
318, 320, 322, 323, 341, 342, 343, 344, 345, 346, 347, 348, 349,
356, 357, 391, 392, 407, 408, 425, 426, 427, 428, 433, 434, 435,
436, 437, 438, 439, 440, 441, 442, 443, 444, 453, 456, 457, 458,
462, 486, 500, 501, 508, 533, 539, 552, 553, 565, 568, 569, 573,
575, 576, 582, 584, 587, 595, 612, 629, 643, 651, 662, 664, 665,
681, 689, 712, 722, 741, 798, 808, 819, 824, 825, 826, 871, 878,
917, 935, 940, 980, 987, 990, 993, 999, 1001, 1004, 1092, 1096,
1130, 1132, 1244, 1288, 1317, 1341, 1442, 1536, 1547, 1548, 1557,
1558, 1559, 1560, 1561, 1562, 1563, 1564, 1567, 1568, 1570, 1571,
1573, 1574, 1576, 1577, 1578, 1579, 1581, 1629, 1630, 1651, 1663,
1664, 1666, 1680, 1681, 1682, 1683, 1689, 1695, 1720, 1779, 1795,
1796, 1797, 1798, 1800, 1802, 1803, 1804, 1805, 1806, 1829, 1863,
1866, 1893, 1917, 1931, 1975, 1985, 2106, 2172, 2194, 2226, 2227,
2383, 2384, 2385, 2389, 2416, 2421, 2434, 2435, 2436, 2437, 2497,
2505, 2514, 2515, 2553, 2589, 2632, 2663, 2675, 2778, 2787

Soyfoods Industry and Market Statistics, Trends, and Analyses–
Individual Companies 2660
Soyfoods movement. See Farm (The) (Summertown, Tennessee),
Rodale Press (Emmaus, Pennsylvania), Soyfoods Association of
North America (SANA)
Soyfoods Movement in Europe 2598, 2607
Soyfoods Movement in North America (USA & Canada, General)
2601, 2615, 2710
Soyfoods Movement–Periodicals, Including Soycraft, Soyfoods,
Soya Foods, Soya Newsletter, Soya International, Soyfoods Canada
Newsletter, etc 2542
Soyinfo Center (Lafayette, California). Named Soyfoods Center
until 1 Jan. 2007. Founded by William and Akiko Shurtleff 2533,
2542, 2573, 2579, 2580, 2620, 2621, 2643, 2711, 2817, 2820, 2821,
2822, 2832, 2837
Soyland Farm. See Fouts Family of Indiana

Soybeans, black. See Soybean Seeds–Black in Color
Soymilk. See Calf, Lamb, or Pig Milk Replacers
Soybeans, ground (used as food). See Whole Dry Soybeans
Soymilk companies (Canada). See ProSoya
Soybeans, whole dry (used unprocessed as feed). See Whole Dry
Soybeans
Soybeans, whole dry (used unprocessed as food). See Whole Dry
Soybeans

Soymilk companies (USA). See American Soy Products (Saline,
Michigan), Pacific Foods of Oregon, Inc. (Tualatin, Oregon),
Vitasoy

Soybeans, wild. See Wild Soybeans (General)

Soymilk, Concentrated or Condensed (Canned, Bottled, or Bulk).
Also Called Soybase or Soy Base 606, 687, 799, 1118, 1142, 1489

Soyfood products, commercial. See Commercial Soy Products–New
Products

Soymilk Cream (Rich, Thick Soymilk to Be Used Like Cream). See
also: Non-Dairy Creamer 1473, 1528

Soyfoods Association of North America (SANA). Founded 30 June
1978 in Ann Arbor, Michigan 2549

Soymilk curds. See Curds Made from Soymilk

Soyfoods Center. See Soyinfo Center (Lafayette, California)

Soymilk–Etymology of This Term and Its Cognates / Relatives in
Various Languages 361, 618, 1709, 1726

Soyfoods companies (Asia). See Yeo Hiap Seng Ltd. (Singapore
and Malaysia) and Affiliates

Soymilk fed (or not fed) to infants in China. See Infants or
Recently-Weaned Children Fed (or Not Fed) Soymilk in China

Soyfoods companies (Europe). See Henselwerk GmbH (Magstadt
near Stuttgart, Germany), Soyana (Zurich, Switzerland)

Soymilk, Fermented, in Liquid or Viscous Form (Basic Research,
Acidophilus Soymilk or Soy Acidophilus Milk, Soy Viili,
Buttermilk, Koumiss, Lassi, Piima, etc.). See also: Soy Yogurt, Soy
Cheese, and Soy Kefir 614, 1118, 1320, 1528, 1556, 1590

Soyfoods companies (USA). See Farm Food Co. (San Rafael, then
San Francisco, California), Farm Foods, and Farm Soy Dairy,
Lightlife Foods, Inc. (Turners Falls, Massachusetts), SunRich Food
Group (Hope, Minnesota), White Wave, Inc. (Boulder, Colorado)
Soyfoods (General Food Uses of Soybeans) 932, 1620, 1715, 1718,
1851, 1956, 1979, 2362, 2466, 2705, 2718, 2721
Soyfoods Industry and Market Statistics, Trends, and Analyses–By
Geographical Region. Includes per capita consumption of soybeans
2648, 2689, 2721

Soymilk, Homemade–How to Make at Home or on a Laboratory
or Community Scale, by Hand or with a Soymilk Maker / Machine
1704
Soymilk Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 2666
Soymilk Industry and Market Statistics, Trends, and Analyses–
Larger Companies 2666, 2717
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Soymilk Industry and Market Statistics, Trends, and Analyses–
Smaller Companies 1383

England). Including Soya Foods Ltd [Named Soya Flour
Manufacturing Co. Ltd. (1929-42), and Soya Foods Ltd. (1933)].
And incorporating British Soya Products (1932) 1473, 1488, 1616

Soymilk–Marketing of 1899, 1959
Sprouts. See Soy Sprouts
Soymilk, Soy Drinks / Beverages, Soy-Based Infant Formulas, and
Nogs (Liquid, Non-Fermented). Note–For Soymilk Products See
Tofu, Yuba, Shakes, Soy Ice Cream, Soy Yogurt, and Soy Cheese
or Cheese Alternatives 361, 362, 416, 559, 606, 614, 618, 623, 641,
649, 687, 690, 691, 692, 734, 762, 786, 788, 789, 799, 812, 869,
882, 927, 943, 956, 1028, 1031, 1032, 1033, 1106, 1118, 1142,
1153, 1186, 1223, 1271, 1295, 1307, 1320, 1337, 1383, 1403, 1412,
1439, 1464, 1473, 1489, 1492, 1495, 1497, 1513, 1515, 1528, 1538,
1549, 1550, 1552, 1553, 1606, 1610, 1616, 1617, 1632, 1634, 1646,
1659, 1704, 1709, 1713, 1715, 1718, 1726, 1750, 1762, 1769, 1775,
1801, 1807, 1812, 1831, 1834, 1851, 1864, 1867, 1876, 1885, 1899,
1908, 1912, 1956, 1959, 1974, 1976, 1979, 1981, 1990, 2009, 2021,
2024, 2027, 2063, 2143, 2145, 2163, 2167, 2168, 2220, 2237, 2275,
2298, 2313, 2315, 2321, 2362, 2423, 2451, 2485, 2498, 2533, 2542,
2546, 2550, 2564, 2579, 2610, 2615, 2625, 2629, 2643, 2648, 2655,
2662, 2663, 2666, 2671, 2688, 2689, 2690, 2694, 2705, 2709, 2710,
2711, 2712, 2713, 2715, 2719, 2721, 2726, 2732, 2735, 2741, 2746,
2748, 2767, 2771, 2776, 2803, 2805, 2806, 2807, 2808, 2812
Soymilk, Spray-Dried or Powdered 1032, 1033, 1118, 1552, 1620,
1867, 1889, 1981, 2735, 2776
Soynut Butter–Etymology of This Term and Its Cognates / Relatives
in Various Languages 1715, 1956
Soynut Butter (Soynuts / Roasted Soybeans Ground to a Paste
Resembling Peanut Butter; May Also Be Made from (Roasted) Soy
Flour Mixed with a Little Oil) 1606, 1634, 1715, 1956, 2580, 2690,
2730
Soynut companies (Europe & USA). See Solnuts B.V. (Tilburg, The
Netherlands; and Hudson, Iowa). Including Edible Soy Products
Soynut companies (USA). See Sycamore Creek Co. (Mason,
Michigan). Before 1993, INARI, Ltd.

Spun soy protein fibers. See Soy Proteins–Textured Soy Protein
Isolates
Sri Lanka. See Asia, South–Sri Lanka
Staley (A.E.) Manufacturing Co. (Decatur, Illinois; Acquired by
Tate & Lyle PLC in June 1988) 1072, 1086, 1284, 1331, 1360,
1729, 1765, 1831, 1834, 1851, 1876, 1896, 1937, 1977, 2283, 2284,
2447, 2523, 2590, 2606
Standardization of nomenclature of soybean varieties. See
Nomenclature of Soybean Varieties–Standardization of and
Confusion
Standards, Applied to Soybeans or Soy Products 1267, 1599, 1778,
1962
Starch (Its Presence or Absence, Especially in Soybean Seeds) 17,
1150
Statistical Reporting Service of USDA. See United States
Department of Agriculture (USDA)–Statistical Reporting Service
(SRS)
Statistics. See the specific product concerned, e.g. Tofu Industry and
Market Statistics
Statistics on soybean production. See Soybean Production and
Trade–Industry and Market Statistics,
Statistics on soybean production, area and stocks. See individual
geographic regions (such as Asia, Europe, Latin America, United
States, etc.) and nations within each region
Statistics on soybean yields. See Yield Statistics, Soybean

Soynuts–Etymology of This Term and Its Cognates / Relatives in
Various Languages 649, 944, 1270, 1489, 1620, 1956
Soynuts Industry and Market Statistics, Trends, and Analyses–
Individual Companies 2573, 2727
Soynuts (Oil Roasted or Dry Roasted / Toasted). See Also Irimame
Used in Bean-Scattering (Mame-Maki) Ceremony at Setsubun
(Lunar New Year) in Japan and Parched Soybeans 649, 789, 812,
820, 943, 944, 951, 1118, 1186, 1270, 1318, 1351, 1352, 1403,
1412, 1423, 1489, 1495, 1520, 1528, 1538, 1606, 1620, 1634, 1650,
1704, 1715, 1767, 1787, 1801, 1837, 1885, 1956, 1979, 1990, 2083,
2143, 2145, 2166, 2220, 2237, 2321, 2485, 2504, 2517, 2528, 2573,
2580, 2638, 2690, 2705, 2727, 2730, 2776, 2779, 2811, 2835

Sterols or Steroid Hormones in Soybeans (Phytosterols–Including
Beta-Sitosterol, Campesterol, and Stigmasterol from Which
Steroids Such as Progesterone, Hydrocortisone, and Cortisone Can
Be Made) 1546, 1588, 1977, 2668
Storage capacity of individual soybean crushing plants. See
Soybean Crushing–Processing Capacity and/or Storage Capacity of
Individual Plants–Statistics

Spencer Kellogg & Sons, Inc. (Buffalo, New York) 1831, 1834,
1851, 2289, 2523

Storage of Soybean Seeds, Viability and Life-Span During Storage
or Storability, and Drying of Soybeans 85, 150, 295, 365, 417, 477,
484, 499, 506, 556, 585, 600, 603, 618, 683, 694, 763, 803, 820,
869, 927, 936, 943, 1118, 1143, 1145, 1155, 1171, 1212, 1213,
1226, 1227, 1228, 1238, 1378, 1408, 1476, 1478, 1485, 1516, 1575,
1607, 1659, 1699, 1719, 1726, 1865, 1938, 1948, 1977, 2043, 2044,
2052, 2063, 2064, 2099, 2143, 2153, 2291, 2620, 2655

Spillers Premier Products Ltd. (Puckeridge, Ware, Hertfordshire,

Straw, soybean. See Feeds / Forage from Soybean Plants–Straw
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Subsidies or support prices for soybeans. See Policies and
Programs, Government

40, 42, 50, 52, 69, 73, 96, 102, 105, 111, 112, 122, 128, 138, 140,
148, 150, 157, 160, 166, 179, 181, 184, 194, 196, 197, 207, 209,
218, 221, 236, 237, 242, 243, 251, 252, 253, 259, 272, 286, 296,
305, 365, 375, 380, 388, 436, 445, 446, 451, 459, 475, 482, 484,
506, 510, 528, 532, 537, 543, 545, 547, 559, 561, 562, 566, 570,
571, 573, 579, 583, 594, 604, 618, 630, 633, 634, 639, 641, 660,
664, 665, 676, 678, 686, 703, 704, 720, 731, 734, 755, 759, 771,
786, 789, 809, 812, 826, 827, 829, 870, 883, 884, 888, 889, 896,
904, 916, 934, 940, 943, 956, 967, 975, 979, 1002, 1008, 1023,
1028, 1032, 1038, 1069, 1076, 1078, 1092, 1100, 1107, 1108, 1229

Sufu. See Tofu, Fermented

Taiwan. See Asia, East–Taiwan

Sugars, complex, such as raffinose, stachyose, and verbacose. See
Oligosaccharides

Takamine, Jokichi (1854-1922; Introduced Koji, Commercial
Microbial Enzyme Production, and Taka-Diastase to the USA). He
Also Isolated Adrenalin / Adrenaline. Donated Famous Japanese
Cherry Trees to Washington, DC 1504

Strayer Family of Iowa–Incl. George Strayer (1910-1981; executive
officer of the American Soybean Association 1940-1967), His
Father Bert Strayer (1880-1941), and His Nephew Dennis Strayer
(born 1938) 1330, 1773, 1780, 1781, 1784, 1817, 1870, 1905, 1962,
1972, 1986, 2055, 2056, 2110, 2117, 2152, 2153, 2217, 2237, 2447,
2482, 2550, 2573, 2630, 2837

Sunflower Oil / Sunflowerseed Oil / Sunoil 829, 1107, 1321, 2727,
2730
Sunflower Seeds and Sunflowers (Helianthus annuus)–Including
Sunflowerseed Oil, Cake, and Meal. Once called the Heliotrope,
Heliotropion, and Heliotropium 72, 417, 445, 459, 561, 686, 833,
1107, 1118, 1226, 1227, 1228, 1321, 1338, 1469, 1486, 1506, 1723,
2214, 2727, 2730
SunOpta, Inc. (Toronto, Ontario, Canada). Formerly SunRich
Food Group (Hope, Minnesota). Formerly Minnesota Waxy Corn
Growers Export Inc., Minnesota Edamame, Jameson-Williams Co.
Acquired by Stake Technology Ltd. (Norval, Ontario, Canada) in
July 1999, Stake changes its name to SunOpta on 31 Oct. 2003
2714, 2735, 2803, 2837

Tamari, Including Real Tamari (Soy Sauce Which Contains Little
or No Wheat) or the Macrobiotic Word Tamari Meaning Traditional
Shoyu 2485, 2643, 2648, 2704
Taosi or tao-si or tausi or tau-si. See Fermented Black Soybeans–
from The Philippines
Tariffs, duties, embargoes. See Trade Policies (International)
Concerning Soybeans, Soy Products, or Soyfoods–Tariffs, Duties,
Embargoes, Moratoriums, and Other Trade Barriers or Subsidies
Taste Panel, Taste Test Results, or Sensory / Organoleptic
Evaluation of the Quality of Foods and Beverages 2062, 2252,
2299, 2535, 2633, 2788

SunRich Food Group (Hope, Minnesota). See SunOpta, Inc.
Taste Problems. See Flavor / Taste Problems
Sunsoy Products Ltd. See Victory Soya Mills Ltd.
Taxonomy. See Soybean–Taxonomy
Sustainable Development and Growth, Including Low-Input
Sustainable Agriculture (LISA), Renewable Energy Resources
(Solar, Wind), Steady State Economics, and Voluntary Simplicity
Worldwide 2670
Swan Gardens Inc. and Soya Kaas Inc. (St. Ignatius, Montana;
Atlanta, Georgia). Founded by Richard and Jocelyn McIntyre 2704
Swift & Co. (Chicago, Champaign, and Oak Brook, Illinois) 1717,
1831, 1834, 1851, 2283, 2284
Sword Bean. Canavalia gladiata (Jacq.) D.C. Also Known as the
Knife Bean, Saber Bean 561
Sycamore Creek Co. (Mason, Michigan). Before 1993, INARI,
Ltd.–International Nutrition and Resources Inc. Purchased by W.G.
Thompson & Sons Ltd. of Canada, Jan. 1999 2517
Syngenta AG (based in Basel, Switzerland)–Formed in Nov. 2000
by the Merger of Novartis Agribusiness (formed in March 1996 by
the Merger of Sandoz AG and Ciba-Geigy; both based in Basel,
Switzerland) and Zeneca Agrochemicals 2754
Table / Tables in Document 4, 10, 12, 21, 24, 27, 29, 32, 34, 38, 39,

Tempeh companies. See Tofurky Company (Hood River, Oregon.
Maker of Tofurky and Tempeh)
Tempeh companies (USA). See Appropriate Foods, Inc. (Brooklyn,
New York)
Tempeh in Second Generation Products (Such as Burgers),
Documents About 2643
Tempeh Industry and Market Statistics, Trends, and Analyses–
Larger Companies 2643
Tempeh, Non-Soy Relatives–Other Substrates Such as Winged
Beans, Lupins, Velvet Beans, Brown Rice, Cassava, etc.. 2671
Tempeh (Spelled Témpé in Malay-Indonesian) 2533, 2542, 2607,
2615, 2648, 2660, 2666, 2669, 2671, 2694, 2705, 2710, 2713, 2721,
2732, 2807
Tempehworks. See Lightlife Foods, Inc.
Terminology for soybeans–Fanciful. See Soybean–Terminology and
Nomenclature–Fanciful Terms and Names
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Textiles made from spun soy protein fibers. See Fibers (Artificial
Wool or Textiles Made from Spun Soy Protein Fibers, Including
Azlon, Soylon, and Soy Silk / Soysilk)
Textured soy flours. See Soy Flours, Textured (Including TVP,
Textured Vegetable Protein)

and Soya Kaas Inc. (Atlanta, Georgia), Tofu Shop (The) (Telluride,
Colorado, and Arcata, California) and Tofu Shop Specialty
Foods Inc., Tomsun Foods, Inc. (Greenfield, Massachusetts; Port
Washington, New York, Wildwood Harvest, Inc.
Tofu, Criticism of, Making Fun of, or Image Problems 307, 1492
Tofu curds. See Curds Made from Soymilk

Textured soy protein isolates. See Soy Protein Isolates, Textured
(For Food Use Only). Including Spun Fibers
Textured soy proteins. See Soy Proteins, Textured
Therapeutic uses / aspects of soybeans, general. See Medical /
Medicinal-Therapeutic Uses / Aspects, General

Tofu Equipment 2601
Tofu–Etymology of This Term and Its Cognates / Relatives in
Various Languages 251, 252, 253, 452, 618, 641, 943, 1709, 1710,
1713, 1775, 1912, 2364

Third World / Developing Nations 2286

Tofu, Fermented (Also Called Doufu-ru, Toufu-ru, Furu, Fuyu,
Tahuri, Tahuli, Tajure, Tao-hu-yi, or Sufu). See also Tofu-yo 452,
686, 812, 1118, 1489, 1974, 2615, 2671, 2705, 2721

Thompsons Limited. Before Jan. 2004 named Thompson (W.G.)
& Sons Limited, Blenheim, Ontario, Canada. Before 1963 W.G.
Thompson. Founded in 1924 by Wesley G. “Tommy” Thompson
2746, 2759

Tofu, Fermented–Etymology of This Term and Its Cognates /
Relatives in Various Languages 812, 1489
Tofu, Firm (Chinese-Style) 1418, 2660, 2715, 2806

Tibet. See Asia, East–Tibet and Tibetans Outside Tibet
Tillage practices. See Soybean Cultural Practices–No Till Farming

Tofu, Flavored, Seasoned, or Marinated, but not Baked, Broiled,
Grilled, Braised, or Roasted. Including most Five-Spice Pressed
Tofu (wu-hsiang toufukan / wuxiang doufugan) 2664

Timeline. See Chronology / Timeline
Tocopherol. See Vitamin E (Tocopherol)
Tofu (Also Called Soybean Curd or Bean Curd until about 19751985). See also Tofu–Fermented, Soy Ice Creams, Soy Yogurts, and
Cheesecake, Which Often Use Tofu as a Major Ingredient 96, 187,
251, 252, 253, 254, 303, 305, 307, 361, 370, 429, 452, 484, 509,
525, 618, 622, 641, 649, 686, 687, 734, 761, 786, 788, 792, 812,
869, 890, 943, 1023, 1028, 1032, 1033, 1071, 1076, 1118, 1119,
1140, 1142, 1153, 1186, 1246, 1302, 1303, 1307, 1320, 1403, 1412,
1418, 1423, 1439, 1489, 1492, 1495, 1497, 1504, 1520, 1523, 1528,
1538, 1552, 1553, 1569, 1632, 1634, 1656, 1659, 1692, 1704, 1709,
1710, 1713, 1715, 1718, 1750, 1769, 1775, 1801, 1805, 1851, 1864,
1885, 1912, 1956, 1979, 1990, 2009, 2024, 2083, 2143, 2145, 2151,
2163, 2167, 2168, 2220, 2237, 2278, 2295, 2298, 2299, 2307, 2310,
2315, 2354, 2362, 2364, 2391, 2392, 2411, 2460, 2485, 2498, 2529,
2533, 2542, 2549, 2550, 2566, 2567, 2572, 2579, 2598, 2604, 2607,
2608, 2610, 2614, 2615, 2617, 2619, 2629, 2638, 2645, 2646, 2647,
2655, 2662, 2663, 2664, 2666, 2669, 2671, 2672, 2674, 2675, 2677,
2680, 2683, 2684, 2690, 2693, 2694, 2695, 2701, 2705, 2708, 2710,
2711, 2712, 2713, 2714, 2715, 2718, 2719, 2721, 2722, 2723, 2725,
2726, 2728, 2732, 2733, 2735, 2738, 2741, 2746, 2750, 2761, 2767,
2774, 2779, 2788, 2789, 2792, 2801, 2802, 2806, 2807, 2808, 2815
Tofu companies (USA). See Azumaya, Inc. (San Francisco,
California), House Foods America Corporation (Los Angeles,
California), Island Spring, Inc. (Vashon, Washington), Legume,
Inc. (Fairfield, New Jersey), Nasoya Foods, Inc. (Leominster,
Massachusetts). Subsidiary of Vitasoy, Northern Soy, Inc.
(Rochester, New York), Ota Tofu Co. (Portland, Oregon. Founded
in 1911), Pulmuone U.S.A., Inc. (South Gate, California),
Rosewood Products Inc. (Ann Arbor, Michigan), Swan Gardens Inc.

Tofu, Fried (Especially Deep-Fried Tofu Pouches, Puffs, Cutlets, or
Burgers; Agé or Aburagé, Aburaagé, Usu-agé, Atsu-agé or Namaagé, Ganmodoki or Ganmo, Hiryôzu / Hiryozu) 1118, 2302, 2310,
2362, 2364, 2533, 2607, 2671, 2715, 2717, 2721, 2792, 2806
Tofu, Fried or Deep-Fried–Etymology of This Term and Its
Cognates / Relatives in Various Languages 2362
Tofu, Frozen, Dried-frozen, or Dried Whole (Not Powdered) 890,
943, 1118, 2362, 2529, 2721, 2792
Tofu, Grilled, Braised, Broiled, or Roasted (Yaki-dôfu in Japanese).
A Japanese-Style Commercial Product 2362, 2364
Tofu, Homemade–How to Make at Home or on a Laboratory or
Community Scale, by Hand 1033, 2310
Tofu in Second Generation Products, Documents About 2643, 2660
Tofu Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 2529, 2666, 2689, 2715, 2717, 2738
Tofu Industry and Market Statistics, Trends, and Analyses–Larger
Companies 2533, 2542, 2660, 2666, 2712, 2738
Tofu Industry and Market Statistics, Trends, and Analyses–Smaller
Companies 2607
Tofu, Pressed, Chinese-Style (Toufukan / Doufugan / Dougan) 812,
1418, 2237
Tofu Production–How to Make Tofu on a Commercial Scale 2298,
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2299, 2315, 2364, 2708, 2710

Exhibit Cars Used to Promote Soybeans and Soybean Production

Tofu Shop (The) (Telluride, Colorado, and Arcata, California) and
Tofu Shop Specialty Foods Inc. Founded by Matthew Schmit 2666

Trans Fatty Acids 2611

Tofu, Silken (Kinugoshi). Made without Separation of Curds and
Whey 2302, 2715, 2721, 2792
Tofu, Smoked 812, 1032, 1033, 1142, 1489, 1974
Tofurky Company (The) (Hood River, Oregon. Maker of Tofurky
and Tempeh). Started by Seth Tibbott in Dec. 1980. Named Turtle
Island Soy Dairy until Nov. 1991. Named Turtle Island Foods, Inc.
until 2 Sept. 2013 2666
Tofutti Brands, Inc. (Cranford, New Jersey)–Soy Ice Cream
Company. Mintz’s Buffet Until Jan. 1982 2629
Tomsun Foods, Inc. (Greenfield, Massachusetts; Port Washington,
New York. Named New England Soy Dairy from 1978-1983) 2533,
2542, 2549, 2566, 2567

Transcaucasia. See Asia, Transcaucasia (Presently Armenia,
Azerbaijan, and Georgia)
Transportation of Soybeans or Soy Products to Market by Railroad
/ Railway / Rail within a Particular Country or Region. See also
Railroads / Railways and Special Trains Used to Promote Soybeans
and Soybean Production 446, 618, 1197, 1402, 1470, 1773, 1889,
1973, 1977, 2007, 2462, 2591
Transportation of Soybeans or Soy Products to Market by Roads or
Highways Using Trucks, Carts, etc. within a Particular Country or
Region 1142, 1385, 1423, 1686, 2143
Transportation of Soybeans or Soy Products to Market by Water
(Rivers, Lakes) Using Junks, Barges, etc. within a Particular
Country or Region 446, 477, 686, 1142, 2362
Treatment of seeds. See Seed Treatment with Chemicals (Usually
Fungicides) for Protection

Tonga. See Oceania
Touchi or tou ch’i. See Fermented Black Soybeans

Tree of Life (St. Augustine, Florida). Purchased in Dec. 1985 by
Netherlands-based Royal Wessanen NV Co.. 2704

Tractors 1279, 1296, 1327, 1354, 1385, 1387, 1390, 1486, 1510,
1513, 1612, 1614, 1685, 1725, 1729, 1756, 1763, 1807, 1865, 2035,
2125, 2143, 2167, 2244, 2279, 2444, 2565, 2567, 2574, 2623
Trade (International–Imports, Exports) of Soybeans, Soy Oil, and /
or Soybean Meal. See also Trade–Tariffs and Duties 358, 362, 417,
445, 446, 448, 476, 478, 484, 497, 504, 509, 535, 547, 618, 675,
686, 690, 691, 692, 734, 788, 793, 811, 812, 829, 926, 943, 965,
1032, 1033, 1084, 1088, 1101, 1107, 1118, 1137, 1142, 1143, 1153,
1155, 1175, 1186, 1223, 1301, 1319, 1334, 1377, 1383, 1384, 1408,
1414, 1423, 1470, 1473, 1474, 1475, 1476, 1490, 1495, 1523, 1565,
1597, 1603, 1604, 1605, 1616, 1618, 1646, 1659, 1662, 1812, 1831,
1832, 1834, 1876, 2024, 2063, 2153, 2177, 2295, 2345, 2411, 2445,
2446, 2450, 2499, 2529, 2556, 2614, 2619, 2646, 2656, 2658, 2669,
2695, 2764, 2807, 2810

Trichloroethylene. See Solvents–Trichlorethylene
Tropical and Subtropical Countries, Soybean Production in (Mostly
in the Third World / developing countries) 2286, 2432
Tropical kudzu. See Kudzu or Kuzu–Tropical Kudzu or Puero
(Pueraria phaseoloides)
Trucks or Carts used to transport soybeans. See Transportation of
Soybeans or Soy Products to Market by Roads or Highways
Trypsin / Protease / Proteinase Growth Inhibitors 1847, 2353, 2443,
2448, 2455, 2465, 2474, 2488, 2513, 2588, 2625, 2673, 2735, 2737,
2812

Trade of Soyfoods (Import and Export, not Including Soy Oil or
Soybean Meal, but Including Lecithin and Margarine) or Soyfoods
Manufacturing Equipment. See also: Soy Sauce–Imports, Exports.
Miso–Imports, Exports 446, 478, 687, 812, 889, 1334, 2601, 2648

Turkey. See Asia, Middle East–Turkey

Trade Policies (International) Concerning Soybeans, Soy Products,
or Soyfoods–Tariffs, Duties, Embargoes, Moratoriums, and Other
Trade Barriers or Subsidies 446, 686, 1334, 1384, 1397, 1470,
1473, 1474, 1640, 1962, 2697, 2717

Turkistan / Turkestan. See Asia, Central–Turkistan / Turkestan

Trade statistics, East Asia. See Asia, East–Trade (Imports or
Exports) of Soybeans, Soy Oil, and / or Soybean Meal–Statistics

T.W. Wood & Sons (Richmond, Virginia). Seedsmen since 1879 7,
143, 172, 174, 201, 254, 263, 301, 432, 542, 770, 906, 907, 1196,
1289, 1552, 1817, 1905, 1986, 2055, 2058, 2152, 2242

Trade statistics, USA. See United States of America (USA)–Trade
(Imports or Exports) of Soybeans, Soy Oil, and / or Soybean Meal–
Statistics

Turkeys Fed Soybeans, Soybean Forage, or Soybean Cake or Meal
as Feed 179, 2221

TVP. See Soy Flours, Textured (Including TVP, Textured Vegetable
Protein)

Umeboshi or ume-boshi (Japanese salt plums / pickled plums),
Plum Products, and the Japanese Plum Tree (Prunus mumé) from
whose fruit they are made 1119

Trains, special. See Railroads / Railways and Special Trains and/or
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Unfair Practices–Including Possible Deceptive / Misleading
Labeling, Advertising, etc. See also: Adulteration 1267
Unilever Corp., Lever Brothers Co., Unimills B.V. (Netherlands),
and Margarine Union 484, 889, 943, 2283, 2284, 2614
United Kingdom. See Europe, Western–United Kingdom
United Nations (Including UNICEF, FAO, UNDP, UNESCO, and
UNRRA) Work with Soy 2286, 2400, 2616, 2626, 2628, 2655, 2691

United States Department of Agriculture (USDA)–Bureau of
Human Nutrition and Home Economics (1943-1953). Including
Bureau of Home Economics (1923-1943), Office of Home
Economics (1915-1923), and Nutrition and Home Economics Work
in the Office of Experiment Stations (1894-1915). Transferred to the
Agricultural Research Service in 1953 1538, 1908, 1976

United States Department of Agriculture (USDA)–Bureau of
Agricultural Economics (1922-1953). Including Bureau of Markets
and Crop Estimates (1921-1922), Bureau of Markets (1913-1921),
and Office of Farm Management and Farm Economics (1905-1922).
Transferred in 1953 to USDA’s Economic Research Service 945,
1209, 1725

United States Department of Agriculture (USDA)–Bureau of
Plant Industry, Soils, and Agricultural Engineering (1943-1953).
Including Bureau of Plant Industry (1901-1943), Office of Plant
Industry (1900-1901), and Division of Agrostology (1895-1901).
Transferred to Agricultural Research Service in 1953 52, 113, 120,
129, 183, 187, 203, 204, 219, 220, 222, 244, 245, 246, 248, 249,
250, 254, 256, 257, 258, 264, 267, 268, 269, 270, 276, 280, 282,
283, 284, 285, 288, 289, 291, 294, 298, 300, 303, 304, 307, 308,
309, 311, 313, 314, 321, 324, 325, 327, 328, 329, 330, 331, 333,
334, 335, 337, 338, 339, 340, 352, 354, 355, 359, 363, 364, 365,
366, 367, 368, 369, 370, 371, 373, 377, 381, 385, 386, 389, 390,
394, 395, 396, 398, 399, 400, 401, 412, 420, 421, 429, 430, 431,
432, 436, 461, 463, 466, 468, 469, 474, 490, 493, 494, 495, 502,
503, 504, 505, 507, 509, 523, 525, 527, 529, 530, 534, 547, 555,
557, 558, 560, 561, 562, 566, 585, 586, 588, 589, 590, 591, 599,
600, 602, 607, 609, 611, 613, 617, 620, 623, 626, 644, 645, 646,
647, 650, 653, 654, 656, 661, 663, 673, 677, 684, 685, 686, 687,
706, 707, 708, 709, 711, 713, 715, 716, 717, 719, 723, 727, 735,
736, 738, 739, 745, 748, 761, 763, 764, 768, 773, 774, 775, 782,
783, 790, 799, 804, 805, 811, 812, 816, 820, 821, 822, 823, 834,
836, 844, 848, 849, 850, 851, 856, 858, 860, 861, 862, 863, 868,
877, 880, 890, 895, 896, 901, 902, 905, 906, 907, 908, 911, 914,
922, 936, 941, 942, 948, 949, 950, 951, 952, 963, 965, 969, 970,
971, 972, 986, 988, 996, 998, 1000, 1003, 1010, 1013, 1016, 1018,
1020, 1021, 1030, 1034, 1035, 1037, 1039, 1040, 1041, 1042, 1044,
1045, 1049, 1050, 1051, 1053, 1054, 1057, 1060, 1061, 1062, 1063,
1064, 1065, 1067, 1077, 1078, 1085, 1089, 1091, 1094, 1110, 1113,
1115, 1118, 1122, 1123, 1124, 1125, 1126, 1128, 1129, 1134, 1135,
1136, 1137, 1138, 1139, 1140, 1141, 1142, 1143, 1144, 1145, 1146,
1147, 1148, 1149, 1150, 1151, 1152, 1153, 1154, 1159, 1164, 1165,
1166, 1167, 1168, 1176, 1177, 1191, 1195, 1205, 1218, 1226, 1227,
1228, 1229, 1230, 1239, 1251, 1253, 1255, 1265, 1270, 1271, 1272,
1274, 1290, 1302, 1303, 1308, 1311, 1328, 1329, 1334, 1342, 1344,
1361, 1377, 1403, 1408, 1409, 1410, 1412, 1413, 1416, 1418, 1423,
1428, 1429, 1435, 1440, 1441, 1445, 1449, 1459, 1490, 1492, 1495,
1505, 1506, 1533, 1549, 1550, 1551, 1552, 1556, 1569, 1590, 1593,
1607, 1618, 1646, 1648, 1658, 1659, 1660, 1665, 1674, 1692, 1694,
1710, 1719, 1721, 1731, 1736, 1762, 1763, 1770, 1777, 1801, 1817,
1820, 1821, 1823, 1831, 1834, 1844, 1851, 1853, 1876, 1888, 1891,
1900, 1901, 1908, 1912, 1921, 1930, 1941, 1953, 1961, 1963, 1966,
1967, 1969, 1970, 1972, 1996, 2006, 2016, 2018, 2028, 2043, 2067,
2068, 2073, 2080, 2081, 2087, 2092, 2093, 2094, 2095, 2096, 2097,
2098, 2102, 2107, 2108, 2114, 2117, 2127, 2134, 2143, 2144, 2145,
2151, 2156, 2157, 2168, 2215, 2232, 2236, 2237, 2255, 2301, 2359,
2422, 2445, 2446, 2479, 2489, 2503, 2510, 2537, 2568, 2569, 2577,
2579, 2606, 2621, 2624, 2640, 2642, 2736, 2753, 2790, 2795, 2836,
2839

United States Department of Agriculture (USDA)–Bureau of
Entomology and Plant Quarantine (1934-1953). Including the
Bureau of Entomology (1904-1934). Transferred to the Agricultural
Research Service in 1953 1676

United States Department of Agriculture (USDA)–Foreign
Agricultural Service (FAS, Est. 1953) Including Office of Foreign
Agricultural Relations (1939-1953). Foreign Agricultural Service
(1938-1939) 2278, 2447, 2450, 2529, 2810

United Soybean Board. See American Soybean Association (ASA)–
United Soybean Board
United States Department of Agriculture (USDA)–Agricultural
Adjustment Administration (AAA, 1933-1942) and Agricultural
Adjustment Agency (1942-1945) 1617, 1717, 2144
United States Department of Agriculture (USDA)–Agricultural
Marketing Service (AMS) 1778, 2246
United States Department of Agriculture (USDA)–Agricultural
Research Service (ARS, Established 1953). Including Agricultural
Research Administration (1942-1953) 1900, 1901, 1912, 1953,
1996, 2006, 2016, 2028, 2077, 2096, 2107, 2114, 2134, 2151, 2154,
2197, 2210, 2215, 2223, 2226, 2227, 2228, 2232, 2237, 2260, 2263,
2274, 2285, 2308, 2318, 2354, 2358, 2373, 2382, 2387, 2389, 2392,
2402, 2414, 2415, 2416, 2417, 2419, 2421, 2422, 2441, 2453, 2463,
2464, 2489, 2493, 2497, 2521, 2524, 2528, 2536, 2568, 2569, 2585,
2588, 2589, 2592, 2612, 2615, 2636, 2642, 2659, 2739, 2742, 2749,
2751, 2752, 2755, 2756, 2766, 2767
United States Department of Agriculture (USDA)–Arlington
Experimental Farm at Arlington, Virginia (1900-1942) 187, 246,
254, 256, 258, 280, 284, 300, 303, 370, 373, 429, 493, 529, 530,
561, 562, 566, 611, 613, 686, 723, 764, 799, 822, 847, 858, 867,
868, 952, 1013, 1018, 1038, 1039, 1041, 1050, 1062, 1085, 1087,
1122, 1125, 1136, 1142, 1143, 1147, 1153, 1165, 1167, 1195, 1205,
1218, 1229, 1270, 1274, 1308, 1342, 1422, 1459, 1659, 1660, 1736,
1762, 1833, 1864, 1908, 2579, 2640, 2836
United States Department of Agriculture (USDA)–Bureau of
Agricultural and Industrial Chemistry (1943-1953). Including
Bureau of Agricultural Chemistry and Engineering (1938-1943),
Bureau of Chemistry and Soils (1927-1938), and Bureau of
Chemistry (1901-1927). Transferred to the Agricultural Research
Service (ARS) in 1953 606, 1039, 1321, 1517, 1527, 1551, 1607,
1608, 1823, 1994
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United States Department of Agriculture (USDA; Including Federal
Grain Inspection Service [FGIS], and War Food Administration
[WFA]). See also: Agricultural Marketing Service, Agricultural
Research Service (ARS), Bureau of Plant Industry, Economic
Research Service, Food and Nutrition Service, Foreign Agricultural
Service, and Section of Foreign Seed and Plant Introduction 17, 55,
56, 85, 93, 95, 97, 102, 152, 171, 181, 189, 211, 244, 245, 246, 256,
257, 258, 266, 267, 268, 278, 279, 288, 289, 290, 292, 293, 304,
310, 312, 326, 332, 336, 350, 351, 353, 360, 375, 378, 379, 382,
383, 384, 393, 397, 402, 403, 404, 418, 423, 487, 489, 496, 504,
512, 525, 554, 596, 607, 641, 649, 670, 675, 683, 694, 714, 724,
726, 733, 734, 742, 744, 754, 757, 781, 785, 788, 791, 803, 807,
829, 835, 837, 857, 867, 888, 899, 903, 933, 951, 953, 956, 960,
975, 991, 995, 1012, 1022, 1047, 1059, 1071, 1074, 1078, 1087,
1091, 1100, 1103, 1133, 1163, 1179, 1182, 1191, 1199, 1200, 1232,
1235, 1239, 1240, 1243, 1271, 1279, 1299, 1311, 1333, 1338, 1354,
1358, 1373, 1381, 1399, 1402, 1435, 1452, 1540, 1599, 1614, 1637,
1638, 1643, 1646, 1655, 1658, 1686, 1687, 1690, 1704, 1706, 1719,
1722, 1732, 1737, 1746, 1757, 1771, 1792, 1794, 1799, 1813, 1825,
1841, 1875, 1879, 1880, 1881, 1882, 1883, 1907, 1913, 1928, 1935,
1936, 1937, 1938, 1955, 1957, 1958, 1963, 1972, 1977, 1981, 2014,
2019, 2031, 2032, 2033, 2034, 2042, 2052, 2070, 2078, 2088, 2102,
2117, 2126, 2133, 2145, 2146, 2159, 2167, 2171, 2190, 2198, 2199,
2204, 2205, 2221, 2252, 2261, 2269, 2271, 2283, 2284, 2316, 2333,
2368, 2386, 2405, 2420, 2452, 2455, 2501, 2519, 2538, 2547, 2551,
2583, 2597, 2606, 2650, 2651, 2653, 2654, 2661, 2682, 2685, 2696,
2725, 2728, 2745, 2760, 2765, 2773, 2775, 2786, 2797, 2799, 2813,
2816, 2819, 2823, 2834, 2835
United States Department of Agriculture (USDA)–Office of
Experiment Stations (1888-1955). Transferred to the Cooperative
State Experiment Station Service in 1961 30, 1119, 1844
United States Department of Agriculture (USDA)–Patent Office and
Commissioner of Patents, Agriculture (Forerunners of USDA) 430,
432, 1148, 1490
United States Department of Agriculture (USDA)–Section of
Foreign Seed and Plant Introduction (Established 1898 within the
USDA with David Fairchild in Charge). Transferred to Bureau
of Plant Industry (1 July 1901). Later Referred to as the Office of
Foreign Seed and Plant Introduction and then the Office of Foreign
Plant Introduction 113, 120, 187, 204, 222, 236, 254, 294, 303, 307,
331, 361, 370, 371, 373, 429, 431, 432, 436, 509, 530, 606, 686,
761, 811, 812, 1123, 1142, 1361, 1377, 1408, 1409, 1410, 1413,
1416, 1418, 1423, 1429, 1440, 1449, 1490, 1710, 2097, 2098, 2183,
2215, 2250, 2255, 2301, 2393, 2537, 2624, 2642, 2652, 2753
United States Department of Agriculture (USDA)–Statistical
Reporting Service (SRS), incl. Bureau of Markets and Crop
Estimates, BUreau of Crop Estimates, Bureau of Statistics, Division
of Statistics 766, 818, 847, 945
United States Department of Agriculture (USDA)–War Food
Administration (WFA), Including the Food Production and
Distribution Administration 1910, 1911, 1912
United States of America–Activities and Influence Overseas /
Abroad 207, 701, 956, 1087, 1106, 1225, 1236, 1243, 1245, 1319,

1350, 1361, 1365, 1377, 1408, 1409, 1410, 1413, 1416, 1418, 1423,
1429, 1439, 1440, 1445, 1449, 1459, 1596, 1618, 1653, 1654, 1657,
1668, 1675, 1710, 1719, 1762, 1801, 1908, 1918, 2045, 2088, 2153,
2160, 2163, 2177, 2226, 2278, 2327, 2341, 2377, 2379, 2383, 2384,
2385, 2389, 2401, 2428, 2429, 2441, 2442, 2445, 2446, 2450, 2459,
2479, 2489, 2498, 2499, 2510, 2575, 2577, 2624, 2642, 2689, 2785,
2810, 2836
United States of America–Commercial Products Imported from
Abroad 2522
United States of America–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 478, 766, 783, 786, 818, 924, 945,
1055, 1074, 1153, 1175, 1179, 1186, 1199, 1200, 1226, 1227, 1228,
1235, 1270, 1302, 1303, 1329, 1334, 1342, 1351, 1352, 1361, 1370,
1419, 1473, 1474, 1475, 1476, 1490, 1607, 1655, 1719, 1824, 1831,
1832, 1834, 1960, 1978, 2080, 2081, 2248, 2450, 2807
United States of America, soyfoods movement in. See Soyfoods
Movement in North America
United States of America (USA) 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,
13, 14, 15, 16, 17, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,
32, 33, 35, 36, 37, 38, 39, 40, 41, 44, 45, 46, 47, 48, 49, 50, 51, 52,
53, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 71, 72,
73, 74, 75, 76, 77, 78, 80, 81, 83, 85, 86, 87, 88, 89, 91, 92, 93, 94,
95, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109,
110, 111, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123,
124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134, 135, 136,
137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149,
150, 151, 152, 153, 154, 155, 157, 158, 159, 160, 161, 163, 164,
165, 166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 179,
180, 181, 182, 183, 186, 187, 189, 190, 191, 193, 194, 195, 196,
197, 198, 199, 200, 201, 202, 203, 204, 205, 206, 208, 209, 210,
211, 212, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223, 224,
225, 226, 227, 228, 229, 230, 231, 232, 233, 234, 235, 236, 237,
238, 239, 240, 241, 242, 243, 244, 245, 246, 247, 248, 249, 250,
252, 254, 255, 256, 257, 258, 259, 262, 263, 264, 265, 266, 267,
268, 269, 270, 271, 272, 273, 274, 275, 276, 277, 278, 279, 280,
281, 282, 283, 284, 285, 287, 288, 289, 290, 291, 292, 293, 294,
295, 296, 297, 298, 299, 300, 301, 302, 303, 304, 305, 306, 307,
308, 309, 310, 311, 312, 313, 314, 315, 316, 317, 318, 319, 320,
321, 322, 323, 324, 325, 326, 327, 328, 329, 330, 331, 332, 333,
334, 335, 336, 337, 338, 339, 340, 341, 342, 343, 344, 345, 346,
347, 348, 349, 350, 351, 352, 353, 354, 355, 356, 357, 359, 360,
361, 363, 364, 365, 366, 367, 368, 369, 370, 371, 372, 373, 374,
375, 377, 378, 380, 381, 382, 383, 384, 385, 386, 387, 388, 389,
390, 391, 392, 393, 394, 395, 396, 397, 398, 399, 400, 401, 402,
403, 404, 405, 406, 407, 408, 411, 412, 413, 414, 415, 416, 418,
419, 420, 421, 422, 423, 424, 425, 426, 427, 428, 429, 430, 431,
432, 433, 434, 435, 436, 437, 438, 439, 440, 441, 442, 443, 444,
446, 449, 450, 451, 452, 453, 454, 455, 456, 457, 458, 459, 461,
462, 463, 464, 466, 467, 468, 469, 471, 473, 474, 476, 477, 478,
480, 481, 482, 485, 486, 487, 489, 490, 491, 492, 493, 494, 495,
496, 498, 499, 500, 501, 502, 503, 504, 505, 506, 507, 508, 509,
510, 511, 512, 513, 516, 517, 518, 519, 520, 521, 523, 524, 525,
526, 527, 529, 530, 531, 532, 533, 534, 535, 536, 539, 540, 541,
542, 544, 545, 546, 547, 548, 549, 550, 551, 552, 553, 554, 555,
556, 557, 558, 560, 561, 562, 563, 564, 565, 566, 567, 568, 569,
570, 571, 572, 574, 577, 578, 581, 582, 583, 584, 585, 586, 587,
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588, 589, 590, 591, 592, 593, 594, 595, 596, 597, 598, 599, 600,
601, 602, 603, 604, 605, 606, 607, 608, 609, 610, 611, 612, 613,
615, 616, 617, 618, 619, 620, 621, 623, 624, 625, 626, 627, 628,
629, 633, 634, 636, 637, 638, 640, 642, 643, 644, 645, 646, 647,
648, 649, 650, 651, 652, 653, 654, 655, 656, 657, 658, 659, 660,
661, 662, 663, 664, 665, 666, 667, 668, 669, 670, 671, 672, 673,
674, 675, 676, 677, 678, 679, 680, 681, 682, 683, 684, 685, 686,
687, 688, 689, 690, 691, 692, 693, 694, 695, 696, 697, 698, 699,
700, 702, 703, 704, 706, 707, 708, 709, 710, 711, 712, 713, 714,
715, 716, 717, 718, 719, 720, 721, 722, 723, 724, 725, 726, 727,
728, 729, 730, 731, 732, 733, 734, 735, 736, 737, 738, 739, 740,
741, 742, 743, 744, 745, 746, 747, 748, 749, 750, 751, 752, 753,
754, 755, 756, 757, 758, 759, 760, 761, 762, 763, 764, 765, 766,
768, 769, 770, 772, 773, 774, 775, 776, 777, 778, 779, 780, 781,
782, 783, 784, 785, 786, 787, 788, 789, 790, 791, 792, 794, 795,
796, 797, 798, 799, 801, 802, 803, 804, 805, 806, 807, 808, 809,
810, 811, 812, 813, 814, 815, 816, 817, 818, 819, 820, 821, 822,
823, 824, 825, 827, 828, 829, 830, 831, 832, 833, 834, 835, 836,
837, 838, 839, 840, 841, 842, 843, 844, 845, 846, 847, 848, 849,
850, 851, 852, 853, 854, 855, 856, 857, 858, 859, 860, 861, 862,
863, 864, 865, 866, 867, 868, 869, 870, 871, 872, 873, 875, 876,
877, 878, 879, 880, 881, 882, 883, 885, 886, 887, 888, 891, 892,
893, 894, 895, 896, 897, 898, 899, 900, 901, 902, 903, 905, 906,
907, 908, 909, 910, 911, 912, 913, 914, 915, 916, 917, 918, 919,
920, 921, 922, 923, 924, 925, 926, 927, 928, 929, 930, 931, 932,
933, 934, 935, 936, 937, 938, 939, 940, 941, 942, 944, 945, 946,
947, 948, 949, 950, 951, 952, 953, 954, 957, 958, 959, 960, 961,
963, 964, 965, 966, 967, 968, 969, 970, 971, 972, 973, 975, 976,
977, 978, 979, 980, 981, 982, 983, 984, 985, 986, 987, 988, 989,
990, 991, 992, 993, 994, 995, 996, 997, 998, 999, 1000, 1001, 1002,
1003, 1004, 1005, 1006, 1007, 1009, 1010, 1011, 1012, 1013, 1015,
1016, 1017, 1018, 1019, 1020, 1021, 1022, 1025, 1026, 1027, 1028,
1029, 1030, 1032, 1033, 1034, 1035, 1036, 1037, 1038, 1039, 1040,
1041, 1042, 1043, 1044, 1045, 1046, 1047, 1048, 1049, 1050, 1051,
1052, 1053, 1054, 1055, 1056, 1057, 1058, 1059, 1060, 1061, 1062,
1063, 1064, 1065, 1066, 1067, 1068, 1069, 1071, 1072, 1073, 1074,
1075, 1076, 1077, 1079, 1080, 1081, 1082, 1083, 1084, 1085, 1086,
1088, 1089, 1090, 1091, 1093, 1094, 1095, 1096, 1097, 1098, 1099,
1101, 1102, 1103, 1104, 1107, 1108, 1109, 1110, 1111, 1112, 1113,
1114, 1115, 1116, 1117, 1118, 1120, 1121, 1122, 1123, 1124, 1125,
1126, 1127, 1128, 1129, 1130, 1131, 1132, 1133, 1134, 1135, 1136,
1139, 1140, 1141, 1142, 1143, 1144, 1145, 1146, 1147, 1148, 1149,
1150, 1151, 1152, 1155, 1156, 1157, 1158, 1159, 1160, 1161, 1162,
1163, 1164, 1165, 1166, 1167, 1168, 1169, 1170, 1171, 1172, 1173,
1174, 1175, 1176, 1177, 1178, 1179, 1180, 1181, 1182, 1183, 1184,
1185, 1186, 1188, 1189, 1190, 1191, 1192, 1193, 1194, 1195, 1196,
1197, 1198, 1199, 1200, 1201, 1202, 1204, 1205, 1206, 1207, 1208,
1209, 1210, 1211, 1212, 1213, 1214, 1215, 1217, 1218, 1219, 1220,
1221, 1222, 1223, 1224, 1226, 1227, 1228, 1229, 1230, 1231, 1232,
1233, 1235, 1237, 1238, 1239, 1240, 1241, 1242, 1244, 1246, 1247,
1248, 1249, 1250, 1251, 1252, 1253, 1254, 1255, 1256, 1257, 1258,
1259, 1260, 1261, 1262, 1263, 1264, 1265, 1266, 1267, 1268, 1269,
1270, 1271, 1272, 1273, 1274, 1275, 1276, 1277, 1278, 1279, 1280,
1281, 1282, 1283, 1284, 1286, 1287, 1288, 1289, 1290, 1291, 1293,
1295, 1296, 1297, 1298, 1299, 1300, 1301, 1302, 1303, 1304, 1305,
1306, 1307, 1308, 1309, 1311, 1312, 1313, 1314, 1315, 1316, 1317,
1320, 1321, 1322, 1323, 1324, 1325, 1326, 1327, 1328, 1329, 1330,
1331, 1333, 1334, 1335, 1336, 1337, 1338, 1339, 1341, 1342, 1343,
1344, 1345, 1348, 1349, 1351, 1352, 1353, 1354, 1355, 1356, 1357,
1358, 1359, 1360, 1361, 1363, 1366, 1367, 1370, 1371, 1373, 1374,

1375, 1376, 1378, 1380, 1381, 1384, 1385, 1386, 1387, 1388, 1389,
1390, 1392, 1393, 1394, 1396, 1397, 1398, 1399, 1400, 1401, 1402,
1403, 1404, 1405, 1406, 1407, 1411, 1412, 1415, 1419, 1420, 1421,
1422, 1423, 1424, 1425, 1426, 1428, 1429, 1430, 1431, 1433, 1434,
1435, 1437, 1440, 1441, 1442, 1443, 1444, 1446, 1448, 1449, 1451,
1452, 1453, 1455, 1458, 1460, 1462, 1463, 1465, 1466, 1468, 1470,
1471, 1473, 1474, 1475, 1476, 1477, 1479, 1480, 1481, 1482, 1483,
1484, 1485, 1486, 1487, 1489, 1490, 1492, 1495, 1496, 1497, 1498,
1499, 1500, 1501, 1502, 1503, 1505, 1506, 1507, 1508, 1509, 1510,
1511, 1512, 1513, 1514, 1517, 1519, 1520, 1521, 1522, 1523, 1524,
1526, 1527, 1528, 1530, 1531, 1532, 1533, 1534, 1535, 1536, 1538,
1539, 1540, 1541, 1542, 1543, 1545, 1546, 1547, 1548, 1549, 1550,
1551, 1552, 1554, 1555, 1556, 1557, 1558, 1559, 1560, 1561, 1562,
1563, 1564, 1565, 1566, 1567, 1568, 1569, 1570, 1571, 1572, 1573,
1574, 1575, 1576, 1577, 1578, 1579, 1581, 1583, 1585, 1586, 1587,
1588, 1590, 1591, 1592, 1593, 1594, 1595, 1597, 1599, 1600, 1601,
1602, 1606, 1607, 1608, 1609, 1610, 1611, 1612, 1613, 1614, 1615,
1616, 1617, 1618, 1620, 1622, 1623, 1624, 1625, 1626, 1628, 1629,
1630, 1631, 1632, 1633, 1634, 1635, 1636, 1637, 1638, 1639, 1640,
1641, 1642, 1643, 1645, 1646, 1647, 1648, 1649, 1650, 1651, 1655,
1658, 1659, 1660, 1661, 1662, 1663, 1664, 1665, 1666, 1667, 1670,
1671, 1672, 1673, 1674, 1676, 1677, 1678, 1679, 1680, 1681, 1682,
1683, 1684, 1685, 1686, 1687, 1688, 1689, 1690, 1691, 1692, 1693,
1695, 1696, 1698, 1699, 1700, 1701, 1702, 1703, 1704, 1706, 1708,
1710, 1711, 1714, 1715, 1716, 1717, 1718, 1719, 1720, 1721, 1722,
1723, 1724, 1725, 1726, 1727, 1728, 1729, 1730, 1731, 1732, 1734,
1736, 1737, 1740, 1741, 1744, 1745, 1746, 1747, 1748, 1749, 1750,
1751, 1752, 1753, 1754, 1755, 1756, 1757, 1758, 1759, 1760, 1761,
1762, 1763, 1764, 1765, 1766, 1767, 1768, 1770, 1771, 1772, 1773,
1775, 1776, 1777, 1778, 1779, 1780, 1781, 1784, 1785, 1786, 1787,
1792, 1794, 1795, 1796, 1797, 1798, 1799, 1800, 1801, 1802, 1803,
1804, 1805, 1806, 1807, 1808, 1809, 1811, 1813, 1814, 1817, 1818,
1819, 1820, 1821, 1822, 1823, 1824, 1825, 1826, 1827, 1828, 1829,
1830, 1831, 1832, 1833, 1834, 1837, 1838, 1839, 1840, 1841, 1842,
1843, 1844, 1845, 1847, 1848, 1849, 1850, 1851, 1853, 1854, 1856,
1857, 1858, 1859, 1860, 1861, 1862, 1863, 1864, 1865, 1866, 1867,
1868, 1870, 1871, 1872, 1873, 1874, 1875, 1876, 1877, 1878, 1879,
1880, 1881, 1882, 1883, 1886, 1887, 1888, 1889, 1890, 1891, 1892,
1893, 1894, 1895, 1896, 1897, 1898, 1899, 1900, 1901, 1903, 1904,
1905, 1906, 1907, 1908, 1909, 1910, 1911, 1912, 1913, 1914, 1915,
1916, 1917, 1919, 1920, 1921, 1922, 1923, 1924, 1925, 1926, 1927,
1928, 1929, 1930, 1931, 1932, 1933, 1934, 1935, 1936, 1937, 1938,
1939, 1940, 1941, 1942, 1943, 1944, 1945, 1947, 1948, 1949, 1951,
1952, 1953, 1954, 1955, 1956, 1957, 1958, 1959, 1960, 1961, 1962,
1963, 1964, 1965, 1966, 1967, 1968, 1969, 1970, 1972, 1973, 1974,
1975, 1976, 1977, 1978, 1981, 1982, 1983, 1984, 1985, 1986, 1987,
1988, 1989, 1990, 1992, 1993, 1994, 1995, 1996, 1997, 1998, 1999,
2000, 2001, 2002, 2004, 2005, 2006, 2007, 2010, 2011, 2013, 2014,
2015, 2016, 2017, 2018, 2019, 2020, 2021, 2022, 2023, 2024, 2026,
2027, 2028, 2030, 2031, 2032, 2033, 2034, 2035, 2037, 2038, 2039,
2040, 2041, 2042, 2043, 2048, 2049, 2051, 2052, 2053, 2054, 2055,
2056, 2057, 2058, 2062, 2063, 2064, 2069, 2070, 2071, 2073, 2074,
2075, 2076, 2077, 2078, 2079, 2080, 2081, 2082, 2083, 2085, 2086,
2087, 2089, 2090, 2091, 2092, 2093, 2094, 2095, 2096, 2097, 2098,
2099, 2101, 2102, 2105, 2106, 2107, 2108, 2109, 2110, 2113, 2114,
2115, 2116, 2117, 2123, 2124, 2126, 2127, 2128, 2129, 2130, 2131,
2132, 2133, 2134, 2136, 2138, 2139, 2141, 2143, 2144, 2145, 2146,
2148, 2149, 2150, 2151, 2152, 2154, 2155, 2156, 2157, 2158, 2159,
2161, 2166, 2168, 2169, 2170, 2171, 2173, 2176, 2182, 2183, 2185,
2186, 2187, 2188, 2189, 2190, 2191, 2192, 2193, 2197, 2198, 2199,
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2200, 2201, 2202, 2203, 2204, 2205, 2206, 2208, 2210, 2211, 2212,
2213, 2214, 2215, 2216, 2221, 2222, 2223, 2224, 2225, 2226, 2227,
2228, 2229, 2230, 2231, 2232, 2233, 2234, 2235, 2237, 2240, 2242,
2244, 2245, 2246, 2247, 2248, 2250, 2252, 2253, 2254, 2255, 2256,
2258, 2259, 2260, 2261, 2262, 2263, 2264, 2265, 2267, 2269, 2270,
2271, 2272, 2273, 2274, 2275, 2278, 2279, 2282, 2283, 2284, 2285,
2286, 2287, 2288, 2289, 2290, 2292, 2293, 2294, 2295, 2296, 2297,
2298, 2299, 2300, 2301, 2303, 2305, 2307, 2308, 2310, 2311, 2312,
2313, 2314, 2315, 2316, 2317, 2318, 2319, 2320, 2321, 2322, 2323,
2324, 2325, 2326, 2330, 2331, 2333, 2334, 2335, 2336, 2337, 2339,
2340, 2343, 2344, 2345, 2348, 2350, 2351, 2352, 2354, 2355, 2356,
2357, 2358, 2359, 2360, 2361, 2363, 2364, 2365, 2366, 2367, 2368,
2369, 2370, 2371, 2372, 2373, 2374, 2375, 2376, 2382, 2383, 2384,
2385, 2386, 2387, 2388, 2389, 2391, 2392, 2393, 2394, 2395, 2396,
2397, 2398, 2399, 2400, 2402, 2403, 2404, 2405, 2406, 2407, 2408,
2409, 2411, 2414, 2415, 2416, 2417, 2419, 2420, 2421, 2422, 2423,
2424, 2425, 2427, 2431, 2432, 2433, 2434, 2435, 2436, 2437, 2438,
2439, 2440, 2443, 2444, 2445, 2446, 2447, 2448, 2449, 2450, 2452,
2453, 2455, 2456, 2460, 2461, 2462, 2463, 2464, 2465, 2466, 2467,
2468, 2469, 2470, 2471, 2472, 2473, 2474, 2476, 2479, 2480, 2481,
2482, 2483, 2486, 2487, 2488, 2489, 2490, 2492, 2493, 2495, 2496,
2497, 2500, 2501, 2502, 2503, 2504, 2505, 2506, 2507, 2509, 2510,
2512, 2513, 2515, 2516, 2517, 2518, 2519, 2520, 2523, 2524, 2525,
2527, 2528, 2529, 2530, 2531, 2532, 2533, 2536, 2537, 2538, 2542,
2545, 2546, 2547, 2548, 2549, 2550, 2551, 2552, 2553, 2555, 2556,
2558, 2560, 2564, 2565, 2566, 2567, 2568, 2569, 2570, 2572, 2573,
2574, 2576, 2577, 2578, 2579, 2580, 2581, 2583, 2584, 2585, 2587,
2588, 2589, 2590, 2591, 2592, 2593, 2594, 2595, 2597, 2598, 2599,
2600, 2601, 2603, 2604, 2605, 2606, 2610, 2612, 2615, 2617, 2619,
2620, 2621, 2623, 2624, 2627, 2629, 2630, 2631, 2632, 2633, 2634,
2635, 2636, 2637, 2638, 2639, 2640, 2641, 2642, 2643, 2644, 2645,
2646, 2647, 2648, 2650, 2651, 2652, 2653, 2654, 2655, 2656, 2657,
2658, 2659, 2660, 2661, 2663, 2666, 2667, 2668, 2670, 2671, 2673,
2674, 2675, 2680, 2681, 2682, 2683, 2684, 2685, 2686, 2690, 2696,
2698, 2699, 2703, 2704, 2705, 2706, 2707, 2708, 2709, 2710, 2711,
2712, 2714, 2716, 2718, 2719, 2720, 2721, 2722, 2723, 2724, 2725,
2728, 2732, 2733, 2735, 2736, 2737, 2738, 2739, 2740, 2741, 2742,
2744, 2745, 2747, 2748, 2749, 2750, 2751, 2752, 2753, 2754, 2755,
2756, 2757, 2758, 2760, 2761, 2763, 2765, 2766, 2767, 2768, 2769,
2773, 2774, 2775, 2776, 2777, 2778, 2779, 2780, 2781, 2782, 2783,
2784, 2786, 2787, 2788, 2789, 2790, 2793, 2794, 2795, 2796, 2797,
2798, 2799, 2800, 2801, 2802, 2803, 2804, 2805, 2806, 2809, 2810,
2811, 2812, 2813, 2814, 2816, 2817, 2818, 2819, 2820, 2821, 2822,
2823, 2824, 2825, 2826, 2827, 2829, 2831, 2832, 2833, 2834, 2835,
2836, 2837, 2838, 2839
United States of America (USA)–Trade (Imports or Exports) of
Soybeans, Soy Oil, and / or Soybean Meal–Statistics. See also
Trade (International) 690, 691, 692, 2810
United States–States–Alabama 86, 129, 219, 220, 244, 248, 250,
257, 264, 270, 283, 289, 308, 311, 355, 363, 364, 366, 367, 369,
386, 398, 414, 418, 420, 422, 424, 461, 466, 489, 490, 493, 495,
496, 507, 512, 530, 554, 555, 557, 558, 560, 566, 599, 609, 617,
675, 680, 684, 686, 708, 726, 744, 748, 785, 790, 795, 803, 848,
866, 877, 880, 899, 902, 903, 906, 950, 989, 1047, 1051, 1053,
1054, 1059, 1060, 1082, 1144, 1153, 1179, 1269, 1300, 1335, 1474,
1728, 1818, 1824, 1827, 1829, 1837, 1935, 1937, 1942, 1953, 1957,
1967, 1993, 2016, 2018, 2031, 2067, 2068, 2095, 2098, 2108, 2144,
2159, 2166, 2186, 2198, 2199, 2200, 2201, 2204, 2229, 2263, 2270,

2273, 2350, 2369, 2403, 2496, 2631, 2718, 2827
United States–States–Alaska 1248, 1473, 2834
United States–States–Arizona 836, 1013, 1080, 1127, 1302, 1303,
1329, 1476, 1770, 1813, 1956, 2097, 2584, 2620
United States–States–Arkansas 303, 429, 432, 561, 562, 676, 684,
1144, 1209, 1229, 1288, 1290, 1298, 1311, 1312, 1325, 1410, 1492,
1534, 1539, 1543, 1555, 1609, 1612, 1636, 1667, 1673, 1721, 1759,
1770, 1824, 1910, 1935, 1937, 1953, 1954, 1957, 1966, 1972, 1981,
1982, 2016, 2031, 2054, 2055, 2070, 2075, 2089, 2095, 2097, 2110,
2116, 2152, 2173, 2197, 2198, 2199, 2200, 2201, 2204, 2229, 2242,
2263, 2265, 2270, 2272, 2273, 2303, 2308, 2316, 2325, 2340, 2350,
2359, 2360, 2369, 2403, 2438, 2467, 2482, 2510, 2574, 2591, 2631,
2651, 2708, 2737, 2740, 2754
United States–States–California 222, 254, 259, 432, 502, 527, 690,
691, 692, 836, 849, 850, 851, 856, 860, 1034, 1152, 1178, 1246,
1259, 1302, 1303, 1329, 1480, 1676, 1746, 1767, 1770, 1851, 1858,
1934, 1944, 1956, 2004, 2109, 2166, 2245, 2250, 2259, 2287, 2288,
2319, 2324, 2334, 2336, 2343, 2344, 2357, 2362, 2363, 2364, 2365,
2402, 2427, 2453, 2513, 2532, 2542, 2555, 2578, 2579, 2580, 2600,
2601, 2615, 2620, 2621, 2634, 2640, 2643, 2660, 2666, 2671, 2705,
2719, 2733, 2736, 2738, 2744, 2753, 2776, 2781, 2782, 2784, 2793,
2817, 2818, 2820, 2832, 2835, 2836, 2837
United States–States–Colorado 1466, 1476, 1485, 1721, 1746,
1770, 1840, 1841, 1903, 1956, 2004, 2512, 2710, 2719
United States–States–Connecticut 60, 73, 105, 138, 175, 429, 430,
432, 532, 533, 594, 620, 625, 638, 658, 660, 662, 676, 693, 731,
754, 911, 1144, 1148, 1153, 1186, 1723, 1746, 1747, 1770, 1817,
1839, 1844, 1856, 1858, 1905, 1973, 2004, 2005, 2056, 2086, 2166,
2214, 2250, 2530, 2552, 2555
United States–States–Delaware 195, 266, 380, 506, 532, 561, 562,
684, 686, 802, 841, 1068, 1144, 1153, 1179, 1200, 1229, 1235,
1275, 1302, 1451, 1610, 1824, 1851, 1888, 2202, 2213, 2229, 2246,
2273, 2303, 2316, 2369, 2387, 2388, 2389, 2393, 2405, 2408, 2432,
2438, 2461, 2467, 2481, 2505, 2506, 2507, 2509, 2548, 2560, 2597
United States–States–District of Columbia (Washington, DC) 30,
56, 85, 113, 137, 152, 172, 183, 187, 204, 207, 211, 219, 244, 245,
246, 249, 254, 255, 256, 257, 258, 267, 268, 274, 277, 278, 279,
280, 288, 289, 290, 291, 292, 293, 294, 300, 303, 304, 307, 309,
310, 312, 313, 315, 318, 320, 322, 323, 324, 325, 326, 328, 329,
331, 332, 333, 334, 335, 336, 338, 339, 341, 342, 343, 344, 345,
347, 348, 351, 352, 353, 354, 359, 360, 365, 368, 369, 370, 371,
373, 377, 378, 381, 382, 383, 384, 385, 389, 390, 393, 394, 395,
396, 397, 399, 400, 402, 404, 412, 421, 423, 429, 430, 431, 432,
461, 463, 468, 469, 482, 487, 493, 502, 503, 504, 505, 509, 523,
527, 529, 530, 534, 560, 562, 566, 583, 585, 586, 588, 589, 590,
591, 596, 602, 606, 608, 610, 611, 617, 620, 623, 626, 645, 646,
647, 650, 653, 654, 656, 663, 670, 673, 675, 677, 686, 687, 709,
711, 714, 715, 717, 719, 723, 724, 727, 736, 761, 763, 764, 773,
774, 775, 781, 782, 783, 799, 804, 805, 811, 812, 816, 819, 820,
821, 822, 824, 827, 834, 836, 837, 844, 849, 850, 851, 856, 860,
861, 863, 867, 868, 877, 895, 905, 907, 908, 914, 933, 941, 942,
948, 950, 952, 963, 965, 969, 971, 972, 986, 988, 996, 1012, 1013,
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1020, 1021, 1030, 1034, 1035, 1039, 1041, 1042, 1044, 1045, 1049,
1050, 1057, 1062, 1064, 1067, 1077, 1085, 1089, 1110, 1113, 1118,
1122, 1123, 1125, 1133, 1134, 1137, 1138, 1139, 1141, 1145, 1146,
1147, 1150, 1151, 1154, 1165, 1167, 1168, 1176, 1200, 1205, 1218,
1226, 1227, 1228, 1229, 1230, 1235, 1240, 1251, 1253, 1255, 1272,
1274, 1284, 1290, 1302, 1303, 1311, 1323, 1329, 1334, 1338, 1342,
1344, 1361, 1377, 1403, 1412, 1418, 1423, 1428, 1429, 1440, 1445,
1449, 1459, 1464, 1495, 1497, 1533, 1540, 1547, 1549, 1551, 1552,
1556, 1569, 1590, 1596, 1618, 1637, 1640, 1646, 1659, 1660, 1710,
1719, 1736, 1762, 1770, 1792, 1799, 1801, 1817, 1851, 1900, 1901,
1908, 1909, 1912, 1962, 2097, 2098, 2102, 2117, 2143, 2144, 2145,
2154, 2215, 2246, 2255, 2301, 2335, 2489, 2568, 2569, 2579, 2624,
2753, 2810
United States–States–Florida 256, 258, 369, 875, 1009, 1049, 1177,
1471, 1550, 1556, 1935, 1937, 1953, 1957, 2016, 2018, 2031, 2186,
2198, 2200, 2201, 2204, 2205, 2229, 2263, 2273, 2318, 2323, 2369,
2398, 2467, 2496, 2568, 2601, 2704
United States–States–Georgia 23, 30, 84, 86, 256, 257, 289, 350,
411, 414, 419, 471, 546, 552, 560, 617, 677, 706, 725, 730, 746,
748, 790, 794, 877, 948, 950, 1013, 1020, 1077, 1079, 1112, 1113,
1120, 1144, 1153, 1176, 1179, 1196, 1235, 1257, 1268, 1269, 1295,
1439, 1718, 1770, 1824, 1935, 1937, 1953, 1954, 1957, 1981, 2016,
2018, 2031, 2067, 2068, 2080, 2095, 2097, 2098, 2166, 2186, 2198,
2199, 2200, 2201, 2204, 2229, 2263, 2270, 2273, 2303, 2316, 2350,
2369, 2403, 2438, 2496, 2651, 2670, 2681, 2704, 2761
United States–States–Hawaii 57, 179, 380, 429, 478, 480, 547, 552,
686, 694, 718, 747, 812, 1118, 1329, 1344, 1473, 1507, 1602, 1721,
1762, 1770, 1868, 2050, 2052, 2156, 2157, 2191, 2432, 2434, 2435,
2436, 2437, 2440, 2502, 2518, 2531, 2537, 2597, 2768
United States–States–Idaho 298, 429, 680, 1444, 1476, 1721, 1746,
1770, 1956, 2004
United States–States–Illinois 23, 26, 36, 52, 58, 59, 61, 68, 80, 81,
83, 85, 102, 150, 151, 153, 198, 245, 247, 256, 259, 303, 314, 320,
321, 349, 365, 380, 429, 432, 494, 550, 648, 684, 686, 690, 691,
692, 712, 729, 740, 741, 742, 807, 808, 833, 840, 846, 855, 858,
891, 892, 901, 922, 924, 929, 937, 941, 942, 944, 945, 949, 951,
952, 986, 988, 992, 996, 997, 998, 1007, 1009, 1012, 1013, 1015,
1018, 1019, 1022, 1025, 1027, 1030, 1035, 1038, 1039, 1040, 1041,
1043, 1062, 1065, 1067, 1068, 1069, 1072, 1081, 1084, 1085, 1086,
1089, 1090, 1093, 1094, 1096, 1098, 1110, 1115, 1118, 1122, 1124,
1128, 1131, 1132, 1140, 1144, 1153, 1159, 1163, 1164, 1168, 1172,
1175, 1179, 1188, 1196, 1200, 1219, 1230, 1232, 1233, 1235, 1237,
1249, 1270, 1271, 1272, 1277, 1279, 1284, 1286, 1287, 1291, 1293,
1302, 1305, 1309, 1311, 1313, 1317, 1324, 1326, 1327, 1329, 1331,
1334, 1339, 1343, 1349, 1351, 1352, 1353, 1358, 1360, 1363, 1371,
1376, 1381, 1390, 1393, 1397, 1406, 1408, 1410, 1419, 1420, 1421,
1422, 1423, 1424, 1425, 1426, 1435, 1455, 1463, 1473, 1474, 1475,
1476, 1496, 1503, 1511, 1520, 1523, 1526, 1527, 1531, 1534, 1539,
1541, 1551, 1565, 1566, 1589, 1591, 1592, 1594, 1595, 1599, 1603,
1605, 1606, 1607, 1608, 1609, 1617, 1629, 1630, 1631, 1632, 1633,
1635, 1638, 1639, 1640, 1641, 1642, 1643, 1647, 1660, 1662, 1674,
1680, 1681, 1682, 1683, 1684, 1685, 1686, 1692, 1698, 1699, 1700,
1711, 1716, 1719, 1720, 1721, 1724, 1729, 1734, 1740, 1746, 1748,
1751, 1752, 1753, 1755, 1758, 1762, 1763, 1765, 1770, 1772, 1777,
1786, 1799, 1811, 1814, 1817, 1819, 1823, 1824, 1826, 1831, 1832,

1833, 1834, 1849, 1851, 1854, 1860, 1861, 1865, 1871, 1875, 1876,
1879, 1880, 1881, 1882, 1883, 1888, 1889, 1895, 1896, 1900, 1905,
1913, 1914, 1921, 1924, 1927, 1930, 1932, 1935, 1936, 1937, 1938,
1939, 1948, 1951, 1953, 1954, 1957, 1958, 1960, 1961, 1962, 1963,
1964, 1965, 1968, 1972, 1977, 1981, 1985, 1986, 1989, 1992, 1996,
2002, 2006, 2007, 2015, 2016, 2018, 2019, 2022, 2028, 2031, 2032,
2033, 2034, 2035, 2037, 2040, 2051, 2052, 2055, 2067, 2075, 2076,
2077, 2079, 2083, 2092, 2093, 2094, 2095, 2097, 2098, 2105, 2108,
2109, 2110, 2116, 2117, 2126, 2133, 2134, 2136, 2144, 2152, 2159,
2161, 2166, 2173, 2183, 2190, 2197, 2216, 2225, 2229, 2231, 2232,
2233, 2234, 2240, 2242, 2248, 2254, 2270, 2272, 2273, 2274, 2275,
2278, 2283, 2284, 2289, 2293, 2294, 2295, 2298, 2308, 2310, 2314,
2330, 2335, 2348, 2350, 2354, 2359, 2369, 2370, 2382, 2388, 2393,
2399, 2402, 2403, 2414, 2415, 2417, 2422, 2438, 2439, 2443, 2444,
2445, 2446, 2447, 2448, 2449, 2453, 2455, 2456, 2460, 2465, 2474,
2481, 2482, 2486, 2487, 2488, 2490, 2492, 2495, 2496, 2500, 2501,
2510, 2512, 2518, 2523, 2524, 2525, 2528, 2529, 2537, 2545, 2547,
2549, 2558, 2564, 2565, 2568, 2569, 2574, 2577, 2579, 2584, 2588,
2590, 2592, 2593, 2594, 2595, 2597, 2599, 2600, 2604, 2605, 2606,
2612, 2615, 2620, 2621, 2623, 2624, 2631, 2640, 2641, 2642, 2650,
2651, 2652, 2653, 2654, 2661, 2681, 2682, 2685, 2689, 2690, 2696,
2699, 2722, 2745, 2749, 2751, 2752, 2755, 2756, 2760, 2761, 2765,
2766, 2767, 2768, 2775, 2776, 2777, 2778, 2779, 2780, 2786, 2787,
2790, 2794, 2796, 2797, 2799, 2800, 2801, 2810, 2813, 2814, 2816,
2819, 2835, 2836
United States–States–Indiana 23, 58, 59, 88, 89, 94, 115, 116, 117,
137, 147, 200, 203, 204, 205, 206, 216, 217, 218, 222, 245, 256,
265, 266, 280, 282, 319, 324, 365, 380, 388, 396, 399, 401, 429,
467, 524, 529, 540, 544, 551, 561, 562, 566, 578, 581, 583, 592,
597, 598, 601, 605, 615, 628, 644, 669, 670, 672, 678, 683, 684,
686, 721, 722, 723, 729, 743, 754, 764, 765, 779, 783, 796, 821,
823, 824, 825, 830, 831, 840, 852, 854, 858, 864, 880, 894, 896,
898, 918, 922, 923, 925, 926, 928, 942, 944, 951, 968, 969, 970,
973, 977, 983, 998, 999, 1000, 1001, 1003, 1007, 1012, 1016, 1017,
1018, 1019, 1022, 1037, 1038, 1041, 1061, 1062, 1063, 1068, 1081,
1089, 1093, 1096, 1097, 1109, 1115, 1122, 1124, 1125, 1143, 1144,
1149, 1153, 1161, 1165, 1166, 1167, 1168, 1174, 1175, 1179, 1185,
1197, 1198, 1200, 1218, 1219, 1229, 1230, 1235, 1237, 1251, 1270,
1271, 1272, 1284, 1302, 1313, 1315, 1316, 1323, 1329, 1355, 1356,
1357, 1358, 1360, 1376, 1384, 1385, 1386, 1387, 1388, 1389, 1390,
1400, 1402, 1415, 1420, 1422, 1434, 1446, 1452, 1453, 1460, 1463,
1465, 1473, 1474, 1475, 1476, 1502, 1503, 1513, 1520, 1527, 1534,
1535, 1551, 1565, 1566, 1599, 1607, 1608, 1609, 1632, 1638, 1640,
1641, 1660, 1667, 1679, 1684, 1685, 1699, 1716, 1729, 1746, 1748,
1762, 1763, 1770, 1777, 1784, 1814, 1817, 1823, 1824, 1826, 1830,
1831, 1833, 1834, 1851, 1863, 1870, 1871, 1892, 1893, 1896, 1905,
1912, 1914, 1916, 1927, 1928, 1929, 1939, 1941, 1954, 1957, 1958,
1960, 1961, 1962, 1963, 1968, 1981, 1984, 1986, 1989, 1995, 2001,
2004, 2006, 2007, 2010, 2018, 2019, 2033, 2034, 2035, 2040, 2049,
2056, 2075, 2076, 2077, 2092, 2095, 2097, 2098, 2108, 2110, 2114,
2116, 2117, 2131, 2134, 2139, 2144, 2152, 2159, 2166, 2182, 2187,
2216, 2222, 2229, 2242, 2246, 2256, 2262, 2264, 2270, 2271, 2272,
2273, 2283, 2284, 2308, 2316, 2320, 2322, 2326, 2350, 2361, 2393,
2399, 2403, 2421, 2422, 2424, 2425, 2438, 2444, 2445, 2446, 2447,
2463, 2487, 2510, 2519, 2528, 2529, 2568, 2569, 2594, 2606, 2619,
2623, 2645, 2651, 2652, 2659, 2674, 2699, 2718, 2760, 2773, 2775,
2776, 2812, 2823, 2824, 2825, 2835
United States–States–Introduction of Soybeans to. Earliest

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 1467
document seen concerning soybeans in a certain U.S. state 24, 29,
65, 76, 81, 680, 1080, 1248
United States–States–Introduction of Soybeans to. Earliest
document seen concerning the cultivation of soybeans in a certain
U.S. state 24, 29, 65, 76, 81, 187, 298, 455, 535, 680, 1080, 1248
United States–States–Introduction of Soybeans to. This document
contains the earliest date seen for soybeans in a certain U.S. state
17, 24, 29, 65, 76, 81, 429, 600, 1080, 1208, 1248, 1624
United States–States–Introduction of Soybeans to. This document
contains the earliest date seen for the cultivation of soybeans in a
certain U.S. state 24, 29, 65, 76, 81, 187, 429, 455, 531, 535, 600,
1080, 1208, 1248, 1624
United States–States–Iowa 31, 47, 68, 99, 139, 147, 153, 299, 648,
728, 807, 840, 882, 893, 913, 915, 917, 920, 924, 941, 982, 990,
1012, 1013, 1015, 1018, 1036, 1038, 1058, 1066, 1086, 1153, 1156,
1157, 1158, 1162, 1168, 1170, 1175, 1231, 1232, 1237, 1254, 1263,
1272, 1284, 1306, 1313, 1330, 1374, 1390, 1406, 1407, 1422, 1452,
1453, 1463, 1474, 1475, 1476, 1483, 1508, 1512, 1521, 1534, 1535,
1545, 1551, 1586, 1607, 1608, 1609, 1622, 1638, 1641, 1671, 1708,
1740, 1762, 1763, 1770, 1773, 1777, 1780, 1781, 1784, 1800, 1802,
1804, 1805, 1814, 1817, 1820, 1822, 1823, 1824, 1826, 1831, 1833,
1834, 1845, 1847, 1848, 1851, 1870, 1871, 1894, 1900, 1905, 1914,
1930, 1935, 1938, 1939, 1951, 1957, 1960, 1961, 1962, 1963, 1967,
1968, 1972, 1981, 1986, 1989, 1999, 2006, 2019, 2033, 2034, 2055,
2056, 2076, 2077, 2092, 2097, 2110, 2117, 2123, 2124, 2129, 2134,
2152, 2159, 2161, 2166, 2185, 2192, 2193, 2206, 2216, 2226, 2227,
2228, 2229, 2233, 2234, 2242, 2270, 2271, 2272, 2273, 2282, 2313,
2316, 2330, 2335, 2350, 2356, 2369, 2370, 2371, 2372, 2373, 2375,
2382, 2383, 2384, 2385, 2386, 2388, 2389, 2392, 2393, 2394, 2395,
2396, 2397, 2399, 2402, 2403, 2405, 2416, 2417, 2419, 2420, 2422,
2438, 2453, 2455, 2482, 2496, 2510, 2519, 2525, 2533, 2550, 2551,
2553, 2555, 2558, 2567, 2568, 2570, 2573, 2576, 2579, 2580, 2581,
2584, 2589, 2597, 2606, 2610, 2612, 2620, 2623, 2630, 2638, 2639,
2645, 2646, 2647, 2657, 2682, 2683, 2685, 2696, 2705, 2706, 2708,
2716, 2718, 2719, 2721, 2732, 2735, 2739, 2742, 2748, 2756, 2758,
2760, 2761, 2765, 2786, 2789, 2802, 2811, 2813, 2836, 2837
United States–States–Kansas 1, 2, 3, 4, 6, 7, 8, 9, 15, 16, 17, 20, 22,
24, 27, 30, 31, 32, 35, 37, 49, 59, 68, 73, 75, 81, 86, 87, 95, 100,
101, 102, 103, 104, 105, 108, 111, 125, 144, 145, 157, 161, 167,
169, 171, 173, 175, 176, 179, 181, 222, 230, 232, 235, 257, 302,
304, 380, 429, 430, 432, 532, 561, 562, 788, 880, 1012, 1038, 1114,
1118, 1144, 1148, 1155, 1212, 1229, 1248, 1271, 1323, 1338, 1349,
1357, 1359, 1367, 1371, 1506, 1534, 1551, 1608, 1609, 1710, 1717,
1721, 1763, 1770, 1824, 1845, 1906, 1954, 1957, 1972, 2006, 2039,
2077, 2091, 2092, 2108, 2110, 2144, 2166, 2214, 2229, 2270, 2272,
2273, 2303, 2350, 2369, 2393, 2403, 2415, 2438, 2455, 2487, 2512,
2558, 2642, 2686, 2698, 2769, 2775, 2823, 2834, 2838, 2839
United States–States–Kentucky 246, 256, 352, 357, 365, 370, 499,
500, 532, 533, 561, 562, 675, 680, 684, 686, 689, 741, 753, 791,
880, 934, 935, 951, 1002, 1012, 1018, 1019, 1066, 1108, 1114,
1144, 1153, 1168, 1226, 1229, 1270, 1271, 1281, 1283, 1323, 1411,
1475, 1534, 1609, 1684, 1770, 1824, 1832, 1961, 1986, 2040, 2095,
2097, 2098, 2114, 2144, 2159, 2229, 2270, 2273, 2350, 2369, 2403,
2438, 2651

United States–States–Louisiana 233, 244, 256, 257, 258, 366, 369,
446, 512, 591, 617, 696, 699, 794, 906, 1013, 1026, 1030, 1102,
1191, 1192, 1196, 1207, 1222, 1239, 1242, 1255, 1269, 1431, 1475,
1530, 1613, 1625, 1746, 1824, 1880, 1935, 1937, 1953, 1954, 1957,
1962, 1977, 2016, 2017, 2026, 2031, 2052, 2067, 2068, 2095, 2097,
2098, 2159, 2173, 2176, 2186, 2197, 2199, 2200, 2204, 2205, 2229,
2263, 2273, 2311, 2335, 2350, 2369, 2403, 2409, 2429, 2438, 2467,
2481, 2503, 2549, 2631, 2642, 2651, 2652, 2718
United States–States–Maine 680, 1710, 1770, 2166, 2393, 2555,
2600, 2637
United States–States–Maryland 93, 201, 361, 365, 501, 542, 602,
627, 645, 646, 668, 680, 720, 725, 770, 832, 880, 907, 910, 939,
940, 963, 1144, 1177, 1235, 1256, 1422, 1475, 1477, 1499, 1510,
1552, 1565, 1586, 1687, 1690, 1706, 1710, 1722, 1732, 1737, 1757,
1770, 1771, 1794, 1821, 1825, 1842, 1843, 1851, 1891, 1911, 1917,
1921, 1922, 2011, 2014, 2023, 2042, 2087, 2092, 2097, 2098, 2113,
2127, 2128, 2143, 2145, 2152, 2156, 2157, 2166, 2197, 2223, 2229,
2230, 2252, 2261, 2269, 2273, 2285, 2303, 2358, 2368, 2369, 2387,
2393, 2405, 2417, 2422, 2438, 2441, 2464, 2568, 2593, 2594, 2668,
2718, 2749, 2809
United States–States–Massachusetts 9, 11, 12, 13, 24, 25, 26, 29,
30, 32, 33, 39, 40, 45, 46, 48, 52, 62, 69, 75, 93, 95, 102, 105, 111,
113, 131, 141, 155, 163, 165, 170, 179, 186, 197, 202, 212, 214,
222, 224, 232, 234, 303, 305, 306, 307, 365, 380, 429, 430, 432,
449, 503, 532, 566, 620, 690, 691, 692, 754, 757, 776, 778, 787,
806, 817, 883, 885, 1118, 1148, 1153, 1186, 1476, 1509, 1514,
1586, 1770, 1844, 1851, 1957, 2144, 2166, 2237, 2522, 2530, 2533,
2542, 2566, 2567, 2603, 2642, 2643, 2736, 2820, 2839
United States–States–Michigan 50, 71, 93, 110, 114, 122, 125, 126,
128, 157, 158, 179, 180, 181, 182, 194, 196, 222, 227, 232, 247,
254, 267, 268, 282, 430, 432, 513, 620, 623, 659, 670, 680, 754,
805, 867, 886, 900, 916, 944, 951, 998, 1012, 1016, 1018, 1028,
1029, 1038, 1062, 1072, 1115, 1136, 1143, 1149, 1153, 1168, 1173,
1220, 1241, 1270, 1277, 1479, 1484, 1486, 1531, 1549, 1550, 1551,
1552, 1556, 1572, 1575, 1586, 1589, 1590, 1593, 1608, 1610, 1611,
1632, 1634, 1660, 1710, 1715, 1741, 1750, 1756, 1763, 1766, 1770,
1777, 1818, 1831, 1834, 1844, 1851, 1857, 1926, 1947, 1957, 1961,
1962, 1977, 1981, 2006, 2074, 2076, 2077, 2097, 2117, 2144, 2166,
2183, 2206, 2229, 2237, 2272, 2273, 2283, 2284, 2290, 2322, 2350,
2369, 2391, 2403, 2447, 2487, 2517, 2529, 2542, 2549, 2555, 2556,
2619, 2642, 2645, 2651, 2652, 2670, 2690, 2699, 2709, 2718, 2719,
2728, 2736, 2741, 2757, 2795, 2798, 2834, 2836, 2839
United States–States–Minnesota 81, 85, 93, 181, 322, 365, 429,
603, 675, 913, 915, 917, 920, 945, 987, 993, 1018, 1046, 1072,
1076, 1090, 1144, 1173, 1206, 1221, 1463, 1475, 1476, 1498, 1551,
1721, 1734, 1746, 1763, 1777, 1809, 1826, 1845, 1850, 1851, 1905,
1919, 1925, 1930, 1943, 1957, 1986, 2000, 2006, 2055, 2075, 2076,
2077, 2110, 2131, 2132, 2150, 2152, 2159, 2166, 2183, 2189, 2206,
2229, 2242, 2270, 2272, 2273, 2278, 2282, 2316, 2335, 2337, 2350,
2352, 2369, 2388, 2393, 2394, 2403, 2406, 2417, 2438, 2453, 2455,
2497, 2510, 2515, 2516, 2520, 2522, 2527, 2528, 2530, 2536, 2549,
2597, 2635, 2654, 2674, 2675, 2680, 2714, 2718, 2733, 2735, 2760,
2761, 2774, 2779, 2788, 2797, 2803, 2837
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United States–States–Mississippi 136, 183, 268, 369, 380, 391, 403,
419, 429, 496, 501, 512, 552, 560, 587, 588, 589, 590, 617, 618,
686, 755, 799, 804, 805, 812, 816, 837, 858, 877, 878, 906, 948,
950, 985, 1013, 1021, 1030, 1099, 1116, 1144, 1153, 1184, 1201,
1244, 1266, 1269, 1272, 1282, 1284, 1288, 1290, 1297, 1299, 1300,
1301, 1311, 1313, 1334, 1422, 1482, 1505, 1522, 1534, 1552, 1586,
1609, 1623, 1660, 1678, 1688, 1691, 1725, 1727, 1817, 1824, 1935,
1936, 1937, 1938, 1953, 1954, 1957, 1996, 2016, 2018, 2026, 2031,
2040, 2052, 2067, 2068, 2075, 2076, 2092, 2095, 2097, 2108, 2144,
2159, 2166, 2173, 2186, 2197, 2198, 2199, 2200, 2201, 2203, 2204,
2205, 2211, 2224, 2229, 2242, 2244, 2247, 2263, 2272, 2273, 2297,
2301, 2308, 2318, 2350, 2369, 2376, 2393, 2403, 2404, 2407, 2415,
2438, 2444, 2445, 2450, 2455, 2489, 2524, 2538, 2568, 2569, 2583,
2592, 2606, 2623, 2631, 2636, 2651, 2652, 2653, 2654, 2685, 2773
United States–States–Missouri 24, 102, 464, 492, 511, 542, 548,
549, 553, 593, 675, 684, 686, 706, 748, 858, 922, 941, 942, 996,
1012, 1015, 1018, 1019, 1030, 1041, 1082, 1084, 1086, 1088, 1144,
1153, 1155, 1160, 1174, 1200, 1232, 1235, 1271, 1272, 1313, 1399,
1404, 1410, 1422, 1473, 1474, 1475, 1476, 1503, 1520, 1524, 1534,
1551, 1554, 1565, 1566, 1599, 1601, 1607, 1608, 1609, 1628, 1638,
1645, 1649, 1668, 1698, 1717, 1740, 1758, 1763, 1770, 1784, 1785,
1814, 1817, 1823, 1831, 1834, 1845, 1851, 1870, 1901, 1905, 1930,
1939, 1954, 1957, 1960, 1961, 1967, 1968, 1981, 1986, 1987, 1988,
2006, 2018, 2033, 2034, 2040, 2056, 2075, 2077, 2092, 2096, 2097,
2098, 2107, 2108, 2110, 2124, 2144, 2152, 2159, 2166, 2173, 2176,
2189, 2197, 2204, 2229, 2240, 2242, 2271, 2272, 2273, 2308, 2330,
2350, 2352, 2369, 2370, 2375, 2393, 2403, 2438, 2445, 2446, 2453,
2467, 2481, 2496, 2545, 2568, 2584, 2591, 2594, 2606, 2651, 2686,
2708, 2753, 2761
United States–States–Montana 680, 1082, 1476, 1624, 1721, 1746,
1770, 1858, 1943, 1956, 1998, 2053, 2538, 2741
United States–States–Nebraska 55, 76, 600, 686, 789, 882, 990,
1000, 1038, 1097, 1144, 1328, 1551, 1608, 1763, 1770, 1845, 1877,
1933, 1939, 1957, 1970, 2006, 2159, 2166, 2192, 2270, 2272, 2303,
2350, 2369, 2393, 2403, 2438, 2684, 2728, 2739, 2749, 2761
United States–States–New Hampshire 620, 732, 813, 1770, 2166,
2223, 2632, 2633, 2760
United States–States–New Jersey 116, 211, 247, 429, 430, 432,
462, 500, 516, 517, 532, 533, 565, 567, 568, 569, 571, 572, 574,
613, 633, 634, 636, 637, 652, 660, 675, 680, 700, 710, 741, 759,
809, 810, 841, 880, 958, 1104, 1144, 1148, 1224, 1247, 1296, 1770,
1817, 1826, 1851, 1945, 1978, 2001, 2144, 2166, 2270, 2303, 2369,
2438, 2504, 2513, 2555, 2629
United States–States–New Mexico 680, 1302, 1303, 1329, 1476,
1721, 1770, 1956, 2549
United States–States–New York 2, 16, 19, 23, 24, 29, 41, 63, 91,
93, 113, 122, 125, 140, 141, 142, 149, 150, 159, 164, 170, 190, 197,
212, 221, 239, 297, 412, 416, 449, 455, 485, 491, 493, 498, 510,
517, 518, 530, 600, 623, 640, 659, 679, 686, 690, 691, 692, 697,
698, 704, 753, 762, 859, 885, 897, 957, 1035, 1042, 1062, 1072,
1111, 1136, 1176, 1181, 1189, 1190, 1202, 1220, 1320, 1363, 1381,
1473, 1476, 1546, 1586, 1588, 1597, 1609, 1620, 1632, 1696, 1714,
1719, 1770, 1817, 1851, 1860, 1889, 1890, 1921, 1940, 1952, 1990,

2001, 2004, 2006, 2020, 2083, 2166, 2168, 2214, 2229, 2237, 2255,
2273, 2283, 2284, 2393, 2423, 2472, 2483, 2504, 2542, 2549, 2555,
2564, 2643, 2705, 2728, 2736, 2744, 2795, 2834, 2837, 2838
United States–States–North Carolina 53, 109, 136, 143, 201, 210,
224, 229, 234, 256, 258, 263, 269, 285, 288, 301, 315, 327, 328,
330, 337, 340, 365, 429, 430, 432, 511, 512, 531, 542, 558, 560,
561, 562, 566, 585, 586, 610, 612, 616, 617, 619, 621, 623, 649,
657, 663, 667, 674, 684, 685, 686, 690, 691, 692, 699, 706, 707,
713, 716, 735, 738, 739, 748, 763, 766, 770, 777, 791, 797, 799,
811, 818, 828, 842, 849, 850, 870, 871, 872, 877, 882, 907, 926,
936, 948, 965, 966, 967, 989, 1022, 1045, 1050, 1052, 1068, 1072,
1073, 1074, 1075, 1110, 1118, 1142, 1143, 1144, 1148, 1153, 1160,
1168, 1179, 1193, 1194, 1199, 1200, 1204, 1209, 1229, 1232, 1235,
1260, 1267, 1269, 1272, 1284, 1295, 1329, 1334, 1336, 1341, 1366,
1370, 1396, 1405, 1422, 1473, 1474, 1475, 1476, 1492, 1497, 1527,
1552, 1565, 1566, 1599, 1607, 1659, 1660, 1736, 1765, 1770, 1785,
1786, 1817, 1824, 1831, 1834, 1844, 1851, 1866, 1876, 1888, 1898,
1935, 1936, 1937, 1938, 1949, 1953, 1954, 1957, 1981, 2007, 2016,
2018, 2031, 2032, 2040, 2043, 2055, 2075, 2080, 2081, 2092, 2095,
2097, 2098, 2108, 2110, 2114, 2116, 2144, 2152, 2158, 2159, 2166,
2173, 2186, 2197, 2198, 2199, 2200, 2201, 2203, 2204, 2205, 2229,
2242, 2253, 2260, 2263, 2270, 2272, 2273, 2297, 2303, 2308, 2316,
2333, 2350, 2369, 2403, 2438, 2450, 2462, 2467, 2482, 2493, 2510,
2519, 2523, 2524, 2568, 2569, 2583, 2592, 2606, 2621, 2623, 2648,
2651, 2707, 2725, 2742, 2754, 2761, 2773, 2775, 2816
United States–States–North Dakota 675, 676, 680, 681, 880, 1208,
1328, 1551, 1608, 1677, 1763, 1768, 1770, 1817, 1853, 1925, 1957,
2006, 2075, 2077, 2097, 2098, 2130, 2138, 2148, 2166, 2206, 2242,
2270, 2369, 2393, 2438, 2580, 2651, 2723, 2728, 2741, 2750, 2761,
2765, 2788, 2805, 2812
United States–States–Ohio 23, 66, 106, 107, 132, 232, 245, 256,
258, 262, 272, 275, 303, 305, 306, 361, 374, 375, 391, 405, 406,
430, 432, 453, 455, 456, 457, 458, 485, 486, 520, 526, 541, 542,
561, 562, 563, 564, 566, 568, 577, 578, 583, 603, 604, 642, 643,
659, 662, 664, 665, 666, 676, 683, 684, 686, 688, 702, 722, 734,
750, 751, 753, 754, 769, 784, 792, 814, 840, 845, 853, 854, 858,
859, 864, 876, 879, 886, 923, 930, 932, 944, 951, 954, 959, 961,
964, 978, 979, 986, 987, 990, 993, 996, 998, 1002, 1005, 1012,
1016, 1018, 1022, 1038, 1041, 1062, 1068, 1096, 1107, 1123, 1126,
1130, 1132, 1143, 1144, 1148, 1149, 1153, 1161, 1168, 1171, 1173,
1188, 1200, 1211, 1229, 1245, 1250, 1258, 1264, 1270, 1271, 1273,
1280, 1284, 1323, 1355, 1371, 1380, 1401, 1402, 1421, 1430, 1433,
1452, 1463, 1474, 1475, 1476, 1503, 1520, 1527, 1534, 1535, 1551,
1586, 1599, 1600, 1608, 1609, 1632, 1638, 1656, 1660, 1717, 1729,
1749, 1754, 1761, 1762, 1763, 1770, 1777, 1779, 1784, 1785, 1792,
1799, 1814, 1817, 1824, 1826, 1831, 1833, 1834, 1851, 1867, 1870,
1871, 1878, 1896, 1899, 1905, 1927, 1928, 1939, 1951, 1957, 1959,
1960, 1961, 1962, 1968, 1981, 1986, 1995, 2001, 2006, 2019, 2027,
2035, 2045, 2056, 2076, 2077, 2097, 2098, 2106, 2110, 2116, 2117,
2144, 2152, 2159, 2166, 2229, 2242, 2270, 2272, 2273, 2296, 2303,
2308, 2330, 2331, 2350, 2355, 2369, 2388, 2393, 2403, 2417, 2422,
2433, 2438, 2447, 2487, 2519, 2529, 2546, 2568, 2569, 2579, 2581,
2589, 2594, 2606, 2612, 2619, 2640, 2641, 2645, 2651, 2684, 2699,
2718, 2722, 2741, 2749, 2761, 2768, 2773, 2786, 2796, 2802, 2810,
2813, 2816, 2823, 2835, 2836, 2837, 2839
United States–States–Oklahoma 221, 256, 257, 686, 791, 1082,

© Copyright Soyinfo Center 2020

SOYBEAN VARIETIES (1890-2020) 1469
1476, 1519, 1542, 1699, 1874, 1888, 1896, 1907, 1910, 1935, 1936,
1937, 1953, 1957, 2016, 2018, 2031, 2052, 2075, 2098, 2133, 2166,
2197, 2270, 2303, 2350, 2369, 2403, 2651

2657

United States–States–Oregon 259, 508, 535, 768, 1082, 1152, 1721,
1770, 1828, 1838, 1915, 2245, 2542, 2555, 2573, 2584, 2666, 2719,
2806

United States–States–Virginia 7, 24, 59, 133, 141, 143, 146, 152,
172, 174, 199, 201, 208, 215, 231, 233, 236, 242, 246, 254, 256,
258, 263, 269, 280, 281, 284, 300, 301, 303, 316, 318, 342, 343,
346, 361, 365, 370, 372, 380, 391, 394, 408, 412, 425, 429, 432,
461, 463, 468, 469, 474, 482, 493, 500, 501, 503, 529, 530, 539,
542, 560, 561, 562, 566, 611, 613, 684, 686, 689, 707, 712, 723,
756, 764, 770, 780, 799, 819, 822, 844, 867, 868, 877, 907, 952,
995, 1018, 1038, 1039, 1041, 1050, 1056, 1062, 1085, 1087, 1122,
1125, 1136, 1143, 1144, 1149, 1153, 1165, 1167, 1168, 1179, 1195,
1196, 1205, 1213, 1218, 1229, 1230, 1235, 1238, 1251, 1270, 1274,
1276, 1284, 1289, 1345, 1354, 1422, 1473, 1474, 1476, 1527, 1552,
1599, 1683, 1710, 1716, 1760, 1762, 1770, 1800, 1817, 1831, 1833,
1834, 1864, 1905, 1908, 1935, 1937, 1953, 1957, 1967, 1969, 1986,
2006, 2007, 2016, 2031, 2048, 2055, 2056, 2057, 2058, 2080, 2095,
2097, 2098, 2144, 2152, 2156, 2157, 2159, 2197, 2229, 2242, 2260,
2270, 2273, 2303, 2369, 2403, 2438, 2579, 2583, 2590, 2640, 2644,
2651, 2667, 2673, 2703, 2718, 2761, 2836, 2839

United States–States–Pennsylvania 44, 64, 68, 72, 74, 91, 93, 102,
118, 134, 154, 197, 387, 493, 519, 530, 578, 583, 597, 655, 659,
675, 690, 691, 692, 703, 737, 760, 886, 927, 931, 984, 992, 995,
1018, 1062, 1084, 1088, 1144, 1148, 1153, 1217, 1345, 1486, 1723,
1767, 1770, 1784, 1817, 1831, 1834, 1851, 1904, 2041, 2062, 2082,
2098, 2144, 2229, 2250, 2273, 2292, 2313, 2321, 2369, 2468, 2513,
2555, 2587, 2600, 2837
United States–States–Rhode Island 12, 21, 24, 28, 38, 148, 149,
175, 209, 222, 228, 234, 429, 430, 432, 566, 620, 680, 754, 880,
934, 935, 1153, 2166, 2651, 2736
United States–States–South Carolina 24, 30, 120, 129, 143, 512,
558, 560, 608, 617, 619, 677, 686, 772, 877, 882, 895, 950, 1013,
1073, 1144, 1152, 1153, 1179, 1235, 1260, 1267, 1269, 1284, 1295,
1304, 1333, 1342, 1442, 1443, 1487, 1492, 1501, 1609, 1626, 1648,
1660, 1663, 1664, 1666, 1721, 1770, 1824, 1888, 1912, 1935, 1936,
1937, 1953, 1954, 1957, 1967, 1972, 1981, 2016, 2018, 2031, 2055,
2067, 2078, 2080, 2095, 2097, 2098, 2186, 2197, 2198, 2199, 2200,
2201, 2221, 2229, 2242, 2263, 2270, 2273, 2279, 2312, 2316, 2350,
2369, 2403, 2438, 2440, 2467, 2480, 2510, 2568, 2569, 2583, 2651,
2652, 2724, 2754, 2761
United States–States–South Dakota 294, 680, 745, 799, 825, 880,
979, 980, 981, 1018, 1019, 1038, 1064, 1144, 1302, 1303, 1328,
1608, 1763, 1770, 1957, 2006, 2077, 2098, 2183, 2206, 2242, 2270,
2369, 2393, 2417, 2422, 2438, 2453, 2555, 2728, 2735, 2741
United States–States–Tennessee 97, 135, 136, 166, 246, 249, 256,
278, 279, 287, 288, 289, 290, 291, 292, 293, 295, 309, 310, 312,
313, 325, 326, 328, 329, 332, 333, 334, 335, 336, 338, 339, 350,
351, 352, 353, 354, 359, 360, 365, 368, 369, 370, 377, 378, 381,
382, 383, 384, 385, 389, 390, 393, 395, 396, 397, 400, 402, 404,
418, 421, 423, 429, 450, 454, 476, 493, 505, 523, 530, 534, 542,
545, 561, 562, 586, 596, 611, 613, 626, 647, 650, 651, 653, 654,
656, 671, 675, 680, 684, 686, 709, 714, 724, 727, 736, 752, 773,
774, 775, 780, 781, 782, 835, 861, 862, 863, 880, 1082, 1144, 1153,
1179, 1200, 1229, 1230, 1235, 1252, 1290, 1355, 1384, 1394, 1437,
1452, 1474, 1475, 1476, 1528, 1534, 1539, 1552, 1609, 1770, 1787,
1796, 1798, 1817, 1851, 1870, 1875, 1905, 1911, 1935, 1936, 1937,
1953, 1954, 1957, 1986, 2016, 2018, 2031, 2052, 2075, 2080, 2095,
2097, 2098, 2144, 2166, 2204, 2205, 2229, 2270, 2273, 2350, 2369,
2403, 2438, 2452, 2467, 2481, 2519, 2542, 2568, 2569, 2574, 2592,
2606, 2651, 2652, 2765, 2773

United States–States–Vermont 10, 12, 21, 29, 620, 749, 1770, 2555

United States–States–Washington state 65, 259, 566, 649, 1011,
1072, 1144, 1721, 1746, 1831, 1834, 1859, 1862, 1876, 1962, 2004,
2101, 2166, 2188, 2512, 2537, 2590, 2666, 2719, 2761, 2783, 2834,
2837
United States–States–West Virginia 455, 542, 595, 603, 680, 770,
786, 880, 1144, 1238, 1278, 1448, 1458, 1609, 1660, 1770, 1967,
1969, 2097, 2166, 2229, 2273, 2369
United States–States–Wisconsin 36, 68, 81, 85, 92, 93, 157, 160,
181, 232, 243, 247, 296, 299, 371, 380, 429, 431, 481, 556, 659,
680, 682, 684, 695, 754, 801, 815, 838, 839, 843, 881, 887, 888,
900, 909, 912, 919, 920, 921, 938, 944, 946, 947, 951, 976, 994,
996, 1006, 1012, 1018, 1019, 1022, 1038, 1048, 1055, 1069, 1072,
1095, 1108, 1118, 1121, 1135, 1136, 1143, 1144, 1149, 1153, 1169,
1172, 1173, 1175, 1210, 1214, 1215, 1231, 1236, 1237, 1253, 1254,
1261, 1262, 1270, 1271, 1272, 1313, 1322, 1329, 1348, 1375, 1378,
1420, 1422, 1460, 1470, 1481, 1500, 1532, 1534, 1551, 1565, 1586,
1587, 1608, 1609, 1646, 1650, 1652, 1653, 1654, 1657, 1670, 1693,
1700, 1703, 1719, 1721, 1726, 1730, 1731, 1740, 1746, 1748, 1763,
1770, 1773, 1780, 1806, 1809, 1817, 1826, 1833, 1834, 1845, 1851,
1886, 1897, 1905, 1917, 1923, 1928, 1957, 1961, 1975, 1981, 1986,
1997, 2004, 2006, 2013, 2033, 2076, 2077, 2090, 2097, 2098, 2110,
2117, 2152, 2166, 2189, 2206, 2212, 2217, 2229, 2270, 2273, 2303,
2350, 2369, 2393, 2438, 2453, 2549, 2584, 2651, 2735, 2736, 2769,
2797, 2836, 2837, 2839
United States–States–Wyoming 1665, 1714, 1745, 1746, 1770,
1776, 1920, 1955, 1956, 1983, 2004, 2141
Urease. See Enzymes in the Soybean–Urease and Its Inactivation

United States–States–Texas 588, 589, 590, 617, 676, 686, 1013,
1082, 1177, 1476, 1534, 1609, 1721, 1770, 1872, 1935, 1936, 1937,
1953, 1957, 1973, 1981, 2016, 2018, 2031, 2086, 2095, 2098, 2197,
2235, 2258, 2303, 2316, 2350, 2369, 2403, 2569, 2651, 2740, 2834,
2835
United States–States–Utah 60, 67, 374, 680, 1476, 1770, 1956,

U.S. Regional Soybean Industrial Products Laboratory (Urbana,
Illinois). Founded April 1936. Analytical Section Merged into
Northern Regional Research Lab. (Peoria) 1 July 1942 1551, 1589,
1608, 1638, 1659, 1674, 1698, 1699, 1719, 1736, 1758, 1763, 1814,
1820, 1823, 1830, 1831, 1834, 1875, 1876, 1879, 1880, 1881, 1882,
1883, 1892, 1900, 1905, 1913, 1927, 1930, 1933, 1935, 1936, 1937,
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1938, 1939, 1953, 1954, 1957, 1960, 1962, 1977, 1986, 1992, 1996,
2006, 2010, 2015, 2016, 2018, 2019, 2026, 2028, 2031, 2032, 2033,
2034, 2040, 2052, 2067, 2068, 2075, 2076, 2077, 2080, 2081, 2092,
2093, 2094, 2095, 2096, 2097, 2098, 2107, 2108, 2116, 2123, 2126,
2133, 2144, 2176, 2183, 2197, 2204, 2205, 2217, 2225, 2231, 2232,
2234, 2254, 2274, 2289, 2382, 2393, 2402, 2414, 2415, 2445, 2446,
2455, 2481, 2510, 2568, 2569, 2579, 2584, 2642, 2749, 2765, 2819,
2822
USA. See United States of America
USA–Food uses of soybeans, early. See Historical–Documents
about Food Uses of Soybeans (or recipes) in the USA before 1900
USDA. See United States Department of Agriculture
USSR. See Europe, Eastern–USSR
Van Gundy, Dorothea. See Seventh-day Adventists–Cookbooks and
Their Authors
Van Gundy, Theodore A. (1874-1935), and La Sierra Industries (La
Sierra, California) 2483, 2504, 2578
Vanuatu. See Oceania
Varieties of soybeans–Earliest document seen... See Historical–
Earliest Document Seen
Varieties, soybean. See Soybean Varieties, Soybean Varieties USA–
Large-Seeded Vegetable-Type, Soybean Varieties USA–Special
High Protein
Varieties, soybean–Chinese. See Chinese Soybean Types and
Varieties
Varieties, soybean–European Chinese. See European Soybean Types
and Varieties
Varieties, soybean–Japanese. See Japanese Soybean Types and
Varieties
Varieties, soybean–Korean. See Korean Soybean Types and
Varieties
Variety development. See Breeding or Selection of Soybeans for
Use as Soy Oil or Meal
Variety Development and Breeding of Soybeans (General,
Including Varieties and Seeds) 272, 314, 321, 429, 455, 467, 474,
475, 484, 485, 493, 494, 506, 526, 536, 547, 556, 561, 562, 571,
585, 607, 648, 666, 695, 703, 717, 719, 740, 754, 756, 768, 771,
787, 788, 795, 799, 803, 815, 818, 820, 821, 847, 855, 858, 864,
866, 876, 892, 896, 915, 927, 930, 931, 942, 945, 962, 973, 982,
986, 988, 989, 1012, 1032, 1033, 1063, 1073, 1085, 1108, 1123,
1126, 1136, 1138, 1147, 1158, 1167, 1173, 1195, 1199, 1203, 1211,
1229, 1232, 1251, 1252, 1257, 1260, 1263, 1264, 1269, 1270, 1271,
1274, 1277, 1278, 1310, 1314, 1325, 1326, 1329, 1332, 1342, 1347,
1360, 1370, 1371, 1378, 1379, 1381, 1385, 1386, 1391, 1393, 1396,
1399, 1415, 1417, 1423, 1447, 1448, 1451, 1458, 1469, 1470, 1472,

1479, 1484, 1486, 1488, 1493, 1494, 1495, 1506, 1507, 1515, 1516,
1518, 1533, 1534, 1535, 1539, 1555, 1569, 1575, 1587, 1589, 1596,
1609, 1618, 1628, 1647, 1652, 1653, 1654, 1657, 1673, 1712, 1718,
1719, 1731, 1735, 1736, 1741, 1742, 1743, 1750, 1766, 1775, 1783,
1792, 1816, 1817, 1822, 1823, 1828, 1830, 1831, 1834, 1835, 1838,
1840, 1855, 1876, 1885, 1892, 1895, 1896, 1901, 1915, 1924, 1925,
1927, 1943, 1945, 1950, 1953, 1955, 1957, 1965, 1968, 1978, 1989,
1992, 1993, 1998, 2006, 2010, 2016, 2024, 2028, 2029, 2030, 2036,
2040, 2047, 2048, 2050, 2051, 2053, 2055, 2056, 2057, 2063, 2065,
2077, 2078, 2084, 2089, 2097, 2102, 2112, 2114, 2123, 2129, 2133,
2134, 2136, 2141, 2142, 2143, 2145, 2146, 2147, 2148, 2159, 2160,
2161, 2162, 2163, 2164, 2165, 2170, 2171, 2173, 2176, 2177, 2178,
2181, 2184, 2186, 2195, 2197, 2199, 2200, 2201, 2203, 2204, 2205,
2206, 2207, 2216, 2223, 2225, 2229, 2241, 2246, 2249, 2250, 2254,
2262, 2263, 2264, 2265, 2267, 2270, 2273, 2274, 2276, 2282, 2291,
2292, 2296, 2297, 2303, 2305, 2309, 2311, 2316, 2317, 2320, 2332,
2333, 2337, 2339, 2342, 2347, 2351, 2366, 2368, 2369, 2370, 2373,
2374, 2376, 2380, 2382, 2386, 2387, 2388, 2392, 2393, 2394, 2395,
2396, 2397, 2399, 2402, 2404, 2407, 2408, 2413, 2414, 2417, 2419,
2420, 2422, 2424, 2425, 2426, 2428, 2441, 2445, 2446, 2453, 2455,
2457, 2458, 2461, 2463, 2464, 2477, 2486, 2487, 2490, 2491, 2493,
2498, 2501, 2506, 2507, 2511, 2516, 2518, 2520, 2528, 2534, 2536,
2537, 2539, 2551, 2558, 2562, 2567, 2570, 2575, 2576, 2581, 2583,
2585, 2592, 2593, 2594, 2595, 2596, 2612, 2616, 2621, 2624, 2627,
2633, 2636, 2650, 2653, 2655, 2662, 2670, 2674, 2676, 2677, 2686,
2697, 2725, 2729, 2743, 2747, 2749, 2751, 2752, 2755, 2765, 2766,
2768, 2794, 2799, 2800, 2813, 2815, 2819, 2826, 2831, 2839
Variety Development, Breeding, Selection, Evaluation, Growing, or
Handling of Soybeans for Food Uses 1923, 2278, 2385, 2394, 2405,
2432, 2473, 2480, 2486, 2489, 2509, 2529, 2530, 2542, 2546, 2550,
2573, 2576, 2597, 2600, 2603, 2604, 2607, 2614, 2617, 2629, 2638,
2645, 2646, 2647, 2648, 2660, 2664, 2666, 2667, 2669, 2672, 2684,
2695, 2696, 2705, 2708, 2709, 2710, 2711, 2712, 2714, 2717, 2718,
2719, 2721, 2722, 2726, 2727, 2730, 2733, 2738, 2741, 2746, 2748,
2758, 2759, 2760, 2761, 2765, 2767, 2768, 2771, 2778, 2787, 2788,
2789, 2813
Variety development of soybeans. See Breeding of Soybeans and
Classical Genetics, Germplasm Collections and Resources, and
Gene Banks, Irradiation of Soybeans for Breeding and Variety
Development
Variety names / nomenclature–standardization. See Nomenclature
of Soybean Varieties–Standardization of
Variety names of early U.S. soybeans. See Lists and Descriptions
(Official) of Early U.S. Soybean Varieties with Their P.I. Numbers
and Synonyms
Vegetable oils. See Specific Oilseeds such as Peanut Oil, Sesame
Oil, Sunflower Oil, etc
Vegetable soybeans. See Green Vegetable Soybeans
Vegetable-type or edible soybeans. See Green Vegetable Soybeans–
Large-Seeded Vegetable-Type or Edible Soybeans, General
Information About, Not Including Use As Green Vegetable
Soybeans
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Vegetable-type soybeans. See Green Vegetable Soybeans–
Vegetable-Type, Garden-Type, or Edible or Food-Grade Soybeans
Vegetarian and Vegan Diets–Nutrition / Nutritional Aspects–
Children and Teenagers 2237

Vitasoy International Holdings Ltd. (Hong Kong Soya Bean
Products Co. Ltd. before 24 Sept. 1990), and Vitasoy (USA) Inc.,
(Brisbane, California–south of San Francisco). Including Nasoya
Foods (from Aug. 1990) and Azumaya Inc. (from May 1993).
Founded by K.S. Lo (Lived 1910 to 1995), in Hong Kong. Started
in March 1940 2717, 2719

Vegetarian Cookbooks. See also: Vegan Cookbooks 1528
Voandzeia subterranea or Voandzou. See Bambarra groundnuts
Vegetarian Diets–Medical Aspects–Diabetes and Diabetic Diets 510
Vegetarian / Meatless Burgers–Etymology of This Term and Its
Cognates / Relatives in Various Languages 2487
Vegetarian pioneers. See Gandhi, Mohandas K. (“Mahatma”)
(1869-1948), Graham, Sylvester (1794-1851), Jackson, James
Caleb (1811-1881)
Vegetarianism–Concerning a Diet and Lifestyle Free of Flesh
Foods, But Which May Include Dairy Products or Eggs. See also:
Veganism 510, 622, 1656, 2027, 2237, 2485, 2607, 2806
Vegetarianism–Seventh-day Adventist Work with 1528, 2027, 2237
Velvet Bean. Mucuna pruriens (L.) DC. Formerly: Mucuna utilis.
Formerly called Banana Bean (Rarely) or Velvetbean 74, 120, 179,
207, 512, 561, 701, 717, 818, 828, 989, 1078, 1101, 1225, 1226,
1227, 1228, 1304, 1347, 1359, 1379, 1417, 2114, 2671

W. Atlee Burpee (Philadelphia, Pennsylvania) 44, 432, 1817, 1870,
1905, 1986, 2055, 2056, 2152, 2406, 2468, 2513, 2532, 2555, 2600,
2620, 2744
War, Civil, USA. See Civil War in USA (1861-1865)
War Food Administration of USDA. See United States Department
of Agriculture (USDA)–War Food Administration (WFA)
War, Russo-Japanese. See Russo-Japanese War (1904-1905)–
Soybeans and Soyfoods
War, world. See World War I–Soybeans and Soyfoods, World War
II–Soybeans and Soyfoods
Waterproof goods or cloth. See Linoleum, Floor Coverings,
Oilcloth, and Waterproof Goods
Websites or Information on the World Wide Web or Internet 2781

Vestro Foods, Inc. See Westbrae Natural Foods
Wedge press. See Soybean Crushing–Equipment–Wedge Press
Viability and life-span of soybean seeds. See Storage of Seeds
Victory Soya Mills Ltd. (Toronto, Ontario, Canada. Started in Nov.
1944 as Victory Mills Ltd. Named Sunsoy Products Ltd. from 1936
to 1945. Renamed Victory Mills, Ltd. from 1945 to 1954. Owned
by (Subsidiary of) Canadian Breweries Ltd., then by Procter &
Gamble from 1954, then by Central Soya Co. from 1985) 2192,
2487, 2557, 2614, 2669, 2699, 2725, 2764, 2840
Vigna mungo. See Black gram or urd
Vigna sesquipedalis. See Yard-Long Bean or Asparagus Bean

Weeds–Control and Herbicide Use 68, 86, 115, 147, 171, 262, 415,
581, 598, 600, 621, 683, 716, 777, 822, 852, 931, 937, 964, 978,
1002, 1142, 1156, 1158, 1215, 1226, 1227, 1284, 1291, 1330, 1352,
1375, 1376, 1380, 1385, 1389, 1390, 1422, 1424, 1455, 1462, 1463,
1508, 1520, 1543, 1614, 1641, 1667, 1679, 1729, 1743, 1765, 1812,
1871, 1916, 1938, 1939, 2035, 2081, 2125, 2143, 2214, 2244, 2268,
2271, 2300, 2323, 2352, 2433, 2441, 2492, 2510, 2538, 2565, 2606,
2612, 2636, 2639, 2655, 2656, 2662, 2688, 2694, 2699, 2713, 2740,
2760, 2769, 2797
Weight of soybean seeds. See Seed Weight / Size (Soybeans)–
Weight of 100 Seeds in Grams, or Number of Seeds Per Pound

Vigna unguiculata or V. sinensis. See Cowpea or Black-Eyed Pea
Vilmorin-Andrieux & Co. (France). In 1975 Vilmorin joined the
Limagrain Group (Groupe Limagrain) and is now officially named
Vilmorin s.a.. 84, 113, 192, 251, 252, 253, 303, 416, 429, 432, 788,
888, 1031, 1033, 1091, 1117, 1133, 1135, 1136, 1672, 1718, 1812,
1979, 2029, 2066
Vitamin E (Eight Forms of Tocopherol, Natural Powerful
Antioxidants) 1439
Vitamins. See Antivitamin Activity and Antivitamins
Vitamins (General) 1118, 1617, 1626, 1662, 1728, 1754, 1856,
1865, 1909, 1977, 1990, 2005, 2020, 2022, 2062, 2079, 2101, 2191,
2237

Wessanen (Royal), NV Co. (Based in the Netherlands). Acquired
Tree of Life in Dec. 1985 and Balanced Foods in Dec. 1986 2704
Westbrae Natural Foods, Inc. (Berkeley, California). Founded in
Feb. 1971 by Bob Gerner. Later in Carson. Subsidiary of Vestro
Foods, Inc. Acquired by the Hain Food Group of Uniondale, New
York, 14 Oct. 1997 2648
Wheat Gluten. Chinese–Pinyin: Mianjin / Mian-jin. Wade-Giles:
Mienchin / Mien-chin 25, 820, 883, 1028, 1119, 1241, 1528, 1767,
1867, 1959, 2027, 2237, 2578
Wheat Gluten–Historical Documents Published before 1900 25
Wheat Gluten Made into Seitan (Including Wheatmeat, Tan Pups,
and Tan Pops) 2607
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Wheat Gluten or Seitan–Etymology of These Terms and Their
Cognates/Relatives in Various Languages 1767
Whipping or foaming in soy proteins. See Soy Proteins–Isolates–
Enzyme-Modified Soy Protein Isolates with Whipping / Foaming
Properties Used to Replace Egg Albumen

Wild, Perennial Relatives of the Soybean–Glycine Species (Glycine
albicans, G. aphyonota, G. arenaria, G. argyrea, G. canescens,
G. clandestina, G. curvata, G. cyrtoloba, G. falcata, G. gracei,
G. hirticaulis, G. lactovirens, G. latifolia, G. latrobeana, G.
montis-douglas, G. mycrophylla, G. peratosa, G. pindanica, G. G.
rubiginosa, G. stenophita, G. syndetika, G. tabacina, G. pullenii
tomentella) (Former Names and Synonyms Include G. sericea, and
G. tomentosa) 429, 2671, 2681, 2745, 2790

White soybeans. See Soybean Seeds–White
Wild Soybeans (General) 81, 85, 157, 1719, 2501, 2635, 2642
White Wave, Inc. (Boulder, Colorado). Founded in Sept. 1977 by
Steve Demos. Including Soyfoods Unlimited. Owned by Dean
Foods Co. since 8 May 2002 2549, 2648, 2710, 2719
Whole Dry Soybean Flakes. See Microsoy Corp., Formerly Nichii
Company

Wildwood Harvest Foods, Inc. Formed on 24 Aug. 2001 by the
merger of Wildwood Natural Foods, Inc. (Santa Cruz and Fairfax,
California; started Nov. 1977) and Midwest Harvest, Inc. (Grinnell,
Iowa; started Jan. 1999) 2660
Wildwood Natural Foods, Inc. See Wildwood Harvest, Inc.

Whole Dry Soybeans–Etymology of This Term and Its Cognates /
Relatives in Various Languages 986, 1090, 1140, 1704, 1715
Whole Dry Soybeans for Food Uses–Industry and Market Statistics,
Trends, and Analyses–By Geographical Region 812
Whole Dry Soybeans, Ground or Mashed to a Paste After Boiling,
or Ground Raw with Water to a Fresh Puree or Slurry (Including
Japanese Gô) 287, 1090, 1140, 1175, 1297, 1318, 1480, 1528, 1715,
1831, 1834, 1928, 1956, 1976, 1990
Whole Dry Soybeans (Used Boiled but Otherwise Unprocessed as
Food) 77, 361, 446, 585, 641, 663, 686, 734, 735, 756, 757, 760,
786, 789, 812, 820, 862, 867, 911, 929, 986, 1009, 1010, 1032,
1076, 1118, 1134, 1140, 1142, 1186, 1318, 1351, 1358, 1403, 1412,
1473, 1489, 1528, 1538, 1569, 1606, 1617, 1620, 1626, 1632, 1634,
1658, 1684, 1704, 1713, 1715, 1718, 1721, 1728, 1756, 1787, 1818,
1820, 1827, 1837, 1884, 1885, 1909, 1910, 1912, 1928, 1941, 1956,
1976, 1979, 1987, 2000, 2001, 2009, 2012, 2027, 2087, 2091, 2143,
2166, 2220, 2237, 2362, 2365, 2392, 2466, 2468, 2472, 2484, 2485,
2504, 2535, 2579, 2582, 2588, 2614, 2642, 2721, 2776, 2792, 2794,
2803
Whole Dry Soybeans (Used Unprocessed as Feed) 9, 247, 307,
1009, 2168
Whole Foods Market. Founded in 1978 in Austin, Texas, by John
Mackey and Renee Lawson 2837
Whole Soy Flakes (Flaked Soybeans), Grits, Granules, or Textured
Products, Made from Whole Dry Soybeans (Not Defatted). See
Also: Soy Flour: Whole or Full-fat 2473, 2719
Wiancko, Alfred Theodore (1872-1949, Purdue Univ., Indiana) 203,
216, 218, 265, 282, 319, 388, 401, 467, 524, 683, 918, 951, 1018,
1097, 1961, 2835
Wild Annual Soybean (Glycine soja Siebold & Zuccarini, formerly
named G. ussuriensis Regel & Maack, and G. angustifolia Miquel)
52, 303, 370, 380, 429, 701, 2143, 2489, 2495, 2681, 2685
Wild, perennial relatives of the soybean. See Neonotonia wightii

Wiley, Harvey Washington (1884-1930). Father of the Pure Food
and Drug Act and the Meat Inspection Act (1906) and of the U.S.
Food and Drug Administration 1528
Williams, Charles Burgess (1871-1947). North Carolina Soybean
Pioneer 269, 285, 327, 330, 560, 657, 684, 685, 690, 691, 692, 706,
707, 713, 716, 735, 849, 872, 1336, 1370, 2568, 2569, 2583, 2621
Wilson soybean variety. See Soybean Varieties USA–Mammoth
Yellow
Wing Seed Co. (Mechanicsburg, Champaign County, Ohio).
Founded 1909. Including Joseph Elwyn Wing (1861-1915), Charles
Bullard Wing (1878-1949), and David Grant Wing (1896-1984)
137, 254, 262, 374, 375, 396, 401, 405, 406, 432, 455, 485, 520,
578, 581, 583, 625, 642, 659, 666, 688, 693, 703, 731, 734, 749,
769, 814, 859, 922, 954, 961, 1003, 1250, 1280, 1401, 1402, 1433,
1552, 1565, 1817, 1878, 1905, 1986, 2098, 2152, 2246, 2447, 2455,
2642, 2749, 2773, 2823
Winged Bean (Psophocarpus tetragonolobus) (Also Called FourAngled Bean, Goa Bean, Goabean, Asparagus Bean, Asparagus
Pea, Segidilla, Seguidilla or Seguidillas Bean, Square Podded Pea,
Square Podded Crimson Pea, Botor tetragonoloba, Dolichos-, or
Lotus tetragonolobus, Pois Carré, Kecipir or Ketjeper, Calamismis
or Kalamismis) 561, 1078, 1226, 1227, 1228, 2286, 2429
Wing’s Royal: New U.S. domestic soybean variety 583, 584, 642,
769, 814, 859, 2095, 2098
Woodworth, Clyde M. (1888-1960, Plant Breeder, Univ. of Illinois)
1012, 1018, 1019, 1232, 1271, 1393, 1406, 1426, 1643, 1660, 1661,
1674, 1811, 1865, 1895, 1896, 1914, 1924, 1932, 1939, 1954, 1965,
1989, 1992, 2006, 2051, 2092, 2231, 2393, 2486, 2510, 2568, 2569,
2650, 2652, 2743, 2799
Worcestershire Sauce (Soy Sauce Was the Main Ingredient before
the 1940s). Including Lea & Perrins in England 538
Worcestershire Sauce–With Soy Sauce Used as an Ingredient 538,
812
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World 380, 475, 1118, 1295, 1583, 1584, 1585, 1793, 1812, 1844,
2024, 2143, 2556, 2671
World problems. See Hunger, Malnutrition, Famine, Food
Shortages, and Mortality, Protein Resources and Shortages, and the
“World Protein Crisis / Gap / Problem” of 1950-1979, Sustainable
Development and Growth
World–Soybean Production, Area and Stocks–Statistics, Trends, and
Analyses 1832
World War I–Soybeans and Soyfoods. Also known as the “First
World War” and “The Great War” 632, 675, 757, 760, 767, 769,
788, 829, 832, 882, 891, 904, 961, 1033, 1071, 1186, 1223, 1271,
1307, 1662, 1692, 1903, 1958, 2007, 2066, 2445, 2446, 2692, 2736,
2835, 2836
World War II–Soybeans and Soyfoods. Also Called the “Second
World War” 1761, 1824, 1830, 1833, 1838, 1843, 1845, 1849, 1857,
1859, 1861, 1862, 1874, 1890, 1902, 1910, 1911, 1912, 1916, 1934,
1941, 1956, 1968, 1972, 1982, 1990, 2023, 2030, 2063, 2103, 2125,
2133, 2144, 2166, 2177, 2231, 2345, 2445, 2446, 2487, 2500, 2510,
2574, 2602, 2614, 2692, 2786, 2809, 2837
Worthington Foods, Inc. (Worthington, Ohio). Including Battle
Creek Foods (Michigan) from 1960, and Madison Foods
(Tennessee) from 1964. A subsidiary of Miles Laboratories from
March 1970 to Oct. 1982. Including Loma Linda Foods from Jan.
1990 1851

1196, 1203, 1213, 1223, 1226, 1227, 1228, 1229, 1230, 1234, 1235,
1238, 1254, 1260, 1264, 1275, 1278, 1279, 1282, 1284, 1288, 1293,
1309, 1310, 1312, 1316, 1317, 1326, 1328, 1329, 1330, 1332, 1338,
1340, 1347, 1354, 1360, 1362, 1364, 1379, 1390, 1393, 1397, 1402,
1417, 1420, 1421, 1423, 1448, 1451, 1464, 1466, 1467, 1469, 1470,
1472, 1474, 1476, 1479, 1488, 1503, 1506, 1516, 1518, 1520, 1523,
1530, 1539, 1541, 1555, 1572, 1575, 1583, 1585, 1586, 1589, 1597,
1598, 1602, 1603, 1605, 1615, 1617, 1624, 1625, 1646, 1652, 1653,
1654, 1657, 1697, 1707, 1712, 1714, 1718, 1721, 1726, 1730, 1733,
1744, 1745, 1768, 1776, 1795, 1800, 1802, 1804, 1813, 1820, 1828,
1832, 1837, 1838, 1840, 1841, 1842, 1885, 1907, 1915, 1916, 1943,
1944, 1950, 1955, 1991, 2009, 2017, 2021, 2045, 2063, 2078, 2081,
2084, 2089, 2099, 2100, 2111, 2115, 2119, 2121, 2142, 2160, 2164,
2172, 2178, 2183, 2184, 2192, 2195, 2207, 2217, 2226, 2227, 2234,
2238, 2243, 2249, 2266, 2267, 2268, 2279, 2280, 2282, 2286, 2291,
2292, 2293, 2304, 2311, 2326, 2327, 2328, 2342, 2345, 2348, 2349,
2378, 2383, 2386, 2387, 2392, 2398, 2399, 2400, 2413, 2418, 2426,
2430, 2442, 2445, 2446, 2454, 2458, 2477, 2478, 2480, 2487, 2491,
2499, 2511, 2516, 2518, 2539, 2541, 2568, 2569, 2575, 2586, 2602,
2614, 2633, 2655, 2656, 2658, 2670, 2684, 2749, 2764, 2837
Yogurt, soy. See Soy Yogurt
Yuba–Dried Yuba Sticks or Rolls, and Sweet Dried Yuba–ChineseStyle. In Chinese (Mandarin): Fuzhu (pinyin; zhu = “bamboo”). Fu
Chu (Wade-Giles). In Cantonese Chinese Foo Jook / Fu Jook / Joke
or Tiem Jook / Tim Jook / Tiem Joke. Also: Bean Curd Sticks, Bean
Curd Bamboo 686
Yuba–Imports, Exports, International Trade 686

Yamei Kin (1864-1934). First Chinese Woman to Take a Medical
Degree in the United States. Also Miss Y. May Kin and Mrs. Kin
Eca da Silva 761
Yard-Long Bean or Asparagus Bean–Vigna sesquipedalis (L.)
Fruw.. 547

Yuba (The Film That Forms Atop Soymilk When It Is Heated). In
Chinese (Mandarin): Doufu Pi (“Tofu Skin”) or Doufu Yi (“Tofu
Robes,” pinyin), Toufu P’i or Toufu I (Wade-Giles). EnglishLanguage Chinese Cookbooks and Restaurants: “Bean Curd Skin”
96, 361, 484, 686, 890, 1118, 1153, 1718, 2237, 2362, 2615, 2694,
2713, 2721, 2792, 2802

Yellow soybeans. See Soybean Seeds–Yellow
Yugoslavia. See Europe, Eastern–Serbia and Montenegro
Yeo Hiap Seng Ltd. (Singapore and Malaysia) and Affiliates 2717
Yield Statistics, Soybean 1, 3, 4, 7, 8, 9, 10, 12, 17, 19, 21, 27, 28,
29, 30, 34, 39, 42, 45, 48, 49, 50, 52, 59, 64, 71, 74, 75, 76, 85, 86,
87, 88, 91, 92, 95, 96, 97, 102, 105, 111, 112, 125, 133, 136, 139,
140, 141, 144, 145, 146, 150, 151, 152, 154, 157, 160, 161, 162,
166, 169, 170, 171, 173, 181, 183, 184, 185, 186, 188, 196, 197,
202, 207, 208, 211, 213, 216, 217, 218, 221, 226, 231, 233, 234,
235, 236, 237, 240, 241, 242, 251, 252, 253, 262, 265, 266, 274,
284, 286, 295, 302, 315, 322, 348, 349, 375, 376, 388, 391, 433,
434, 436, 455, 456, 457, 458, 459, 460, 467, 475, 476, 477, 478,
483, 484, 485, 487, 488, 497, 506, 511, 512, 520, 521, 525, 526,
528, 535, 536, 539, 543, 561, 562, 565, 569, 570, 573, 574, 577,
578, 579, 581, 583, 594, 600, 601, 603, 607, 618, 637, 639, 641,
644, 652, 659, 660, 662, 664, 665, 666, 667, 669, 670, 674, 678,
684, 686, 696, 701, 703, 730, 731, 732, 734, 740, 741, 742, 749,
755, 759, 768, 771, 788, 789, 791, 803, 807, 824, 825, 826, 827,
831, 840, 869, 870, 871, 886, 896, 910, 915, 916, 918, 921, 926,
933, 939, 940, 943, 944, 951, 956, 958, 960, 962, 979, 980, 999,
1002, 1006, 1056, 1058, 1076, 1078, 1084, 1087, 1092, 1104, 1105,
1112, 1118, 1120, 1137, 1138, 1143, 1144, 1161, 1179, 1182, 1184,

Zaire. See Africa–Congo (formerly Zaire). Officially Democratic
Republic of the Congo (DR Congo). Also known as CongoKinshasa
Zavitz, Charles Ambrose (1863-1942) of Ontario Agricultural
College, Canada 27, 34, 37, 42, 75, 95, 96, 111, 112, 144, 145, 161,
162, 184, 185, 188, 213, 302, 376, 459, 460, 487, 488, 521, 522,
538, 543, 573, 575, 576, 579, 580, 639, 705, 771, 826, 827, 962,
1092, 1138, 1187, 1203, 1216, 1314, 1338, 2487, 2500, 2527, 2557,
2614, 2698, 2699, 2725, 2762, 2763, 2769, 2770, 2785, 2786, 2791,
2838
Zea mays. See Corn / Maize
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